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DISCLAIMER

Recoveryplansdelineatereasonableactionsthat are believedto be
requiredto recoverand/orprotectlisted species.Plansarepublishedby theU.S.
FishandWildlife Service(Service),and sometimespreparedwith theassistance
ofrecoveryteams,contractors,Stateagencies,and others. Objectiveswill be
attainedandnecessaryfunds madeavailablesubjectto budgetaryandother
constraintsaffectingthepartiesinvolved,aswell astheneedto addressother
priorities. Recoveryplansdo notnecessarilyrepresenttheviewsor theofficial
positionsor approvalofany individualsoragenciesinvolved in theplan
formulation,otherthantheU.S. Fishand Wildlife Service. Theyrepresentthe
official positionof theU.S. Fishand Wildlife Serviceonly aftertheyhavebeen
signedby the RegionalDirectoror Directorasapproved.Approvedrecovery
plansaresubjectto modificationasdictatedby newfindings,changesin species
status,andthecompletionof recoverytasks.

LITERATURE CITATIONS

Theliteraturecitationfor this recoveryplanshouldreadasfollows:

U.S.Fishand Wildlife Service. 1998. OwensBasinWetlandandAquatic
SpeciesRecoveryPlan,Inyo andMono Counties,California. Portland,Oregon.
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EXECUTIVE SUMMARY

CurrentSpeciesStatus: OwenspupfishandOwenstui chubarelisted as
endangeredthroughouttheirrange. Fish Sloughmilk-vetchis listed asthreatened
throughoutits range. Owenspupfish is declining,Owenstui chubandFish
Sloughmilk-vetcharestableorslowly declining. OwensValleycheckerbloom
(Sidalceacovillei) (stable),InyoCountymariposalily (Calochortusexcavatus)
(stableor declining),Owensspeckleddace(stable),LongValley speckleddace
(declining),OwensValley vole (statusunknown),andtheOwens,Fish Slough,
andAardhal’sspringsnails(presumedstable)arespeciesof concern.

HabitatRequirementsandLimiting Factors:Thefish speciesresidein springs,
streams,orriver. Theplantsandthevole requiremesicalkali meadowsadjacent
to aquatichabitats. Springsnailsrequiresprings,but do not inhabitstreamsor
rivers. All speciesareaffectedby non-nativespecies,habitatmodificationfor
diversionand groundwaterpumping. Excessivelivestock grazingmayaffect
voles,plants,andspringsnails.

RecoveryObjectives:Delist Owenspupfish,Owenstui chub,andFishslough
milk-vetch. Protectspeciesofconcernsothat listing is unnecessary.

RecovervCriteria:Owenspupfishdelistingmayoccurwhenreproducing
populationsareestablishedaspartofself-sustainingnativefish assemblagesin
aquatichabitatsin four ConservationAreasfor aperiodof 7 consecutiveyears.
Owenstui chubdelistingmayoccurwhenreproducingpopulationsareestablished
aspartof self-sustainingnativefish assemblagesin sevenConservationAreasfor
aperiodof 5 consecutiveyears. Delisting of FishSloughmilk-vetchmaybe
consideredwhenthevegetationcommunitiesin which it occursare restored,
populationsareon protectedlandsandadequatelysecuredfrom human-induced
threats,andpopulationshavemaintaineddemographiccharacteristics,as
measuredby monitoringovera 10 to 15 yearperiod,indicatingtheyarelikely to
be viableoverthe long-term.

ActionsNeeded

:

1. ProtectandexpandOwenstui chubandOwenspupfish refugesuntil
ConservationArea populationsaresecure.

2. DelineateConservationAreaboundaries.
3. ManageConservationAreasto controldeleteriousnon-nativeplantsand

animals,rehabilitatehabitats,reestablishpopulations,andprotecthabitats.
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4. Conductresearchto determinemanagementstrategiesthat will maintain
characteristicsofnaturalcommunitypersistenceandresilience.

5. Implementpopulationandhabitatmonitoringin ConservationAreas.
6. Initiateapublic informationandeducationprogramabouttherare species

in theOwensBasin.

DateofRecoverv:Delisting couldoccurasearlyas2015.
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I. INTRODUCTION

TheEndangeredSpeciesAct of 1973 (Act), asamended,statesthatits purpose

• . is to provideameanswherebytheecosystemsuponwhichendangeredspecies

andthreatenedspeciesdependmaybe conserved.”This recoveryplan,and its

companiondocumentofmanagementguidelines,adoptatwo-tieredapproachto rare

speciesconservationin OwensBasin. Thefirst tier includesFederalandStatelisted,

proposed,andspeciesof concernthatare endemicto thewetlandandaquatic

ecosystemsoftheOwensBasin(Table 1). ThesecondtierconsistsofFederaland

Statelisted, speciesofconcern,orrarespeciesassociatedwith wetlandandaquatic

ecosystemsthatalsooccuroutsidetheOwensBasin,but warrantspecific

managementguidelinesto stabilizeandenhancepopulationswithin thebasin(Table

2). Thegoalofthis recoveryplan is to restorethetargetspeciesto viable and

interactingpopulationswithin theirecosystems.Thegoalsofthemanagement

guidelinesareto alert landmanagersto thepresenceof sensitivespeciesin thebasin,

identify managementactionsto conservethesespecies,andtherebyavertfurther

declinesofthesespeciesin theOwensBasinandensuretheir long termconservation.

Themanagementguidelinesarepresentedin AppendixC.

TheOwensBasinprovideshabitatfor numerousendemicplantsandanimals

(Sadaetal. 1995),andmany thatarerarethroughouttheir range(Hershler1989,

CaliforniaDepartmentofFishandGameNaturalDiversityDatabase1994,Skinner

andPavlik 1994). Theecologicaluniquenessof this areaandrecentdiscoveriesof

newspecies(e.g.,Hershler1989)suggestthatfuturesurveysmaydocumentthe

presenceof additionaluniqueplantsandanimalsin thebasin. Humanactivities

duringthepast130yearshavecausedthedeclineor disappearanceof many

populationsofrarespeciesin theOwensBasin,particularlythosefoundin wetland

and aquaticecosystems(Miller 1961, 1969;Hershler1989,Skinnerand Pavlik 1994,

Moyle etal. 1995). Declineshavebeenmostpronouncedfor Owenspupfish

(Cyprinodonradiosus),Owenstui chub (Gila bicolorsnyderi),and FishSlough
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milk-vetch(Astragaluslentiginosusvar.piscinensis),althoughmanywetland-

associatedspeciesarerare. OwenspupfishandOwenstui chubarelistedas

endangered,andFishSloughmilk-vetchis listed asthreatened.This recoveryplan

describesactionsnecessaryto restorepopulationsandenhancehabitatfor these

speciessothattheyno longerrequireprotectionof theAct. Thisrecoveryplanalso

includesrecommendationsfor protectionofseveralState-listed,speciesof concern,

andrarespeciesthatoccurin thetargetecosystems.

A recoveryplanfor theOwenspupfishwasapprovedin 1984(U.S. Fishand

Wildlife Service1984),and adraftrecoveryplanfor theOwenstui chubwas

preparedin the 1980s,butnevermadefinal. Goals,recoverytasks,andobjectivesof

this ecosystem-basedrecoveryplanincorporatemany conceptspresentedin these

earlierplans. This broaderplantakesprecedenceoverall previousplansfor these

species.

This recoveryplan identifiesconservationtasksandprogramsthat are

intendedto serveasa foundationfor futurecompletionofasinglelargeor numerous

small HabitatConservationPlans(HCP) for thevalley floor wetland.Habitat

conservationplansarerequiredto obtainpermits,pursuantto sectionl0(a)(1)(B)of

theAct, for the incidentaltakeof federallylistedanimals. Theimplementationofan

habitatconservationplanmustnotjeopardizethecontinuedexistenceof any listed

plant species.Therefore,listedplant speciesarealsoincludedin theplanningprocess

whenpresent;othernon-listedspeciesmayalsobe includedprovidedthattheirneeds

areaddressedasif theywerelisted. Section10(a)(1)(B)permits canbe issuedfor a

singlespeciesor actionor canencompassnumerousactionsandspeciesover a large

area.Thelargerplanswill oftenincludesubstantialpublic involvement.Theseplans

will identify conservationprogramsthat will be implementedby permitteesto

minimize andmitigatetheadverseimpactsof their activitieson federallylisted

species(andecosystemsof whichtheyareapart).

Successfulimplementationofthisrecoveryplanwill requiresubstantialpublic

educationandinvolvement.An effectiveprogramthatinvolvesthepublic should

2



clarify that sitespecificconservationplanswill providefor recoveryfor thesespecies

while maintainingpublic accessandtraditionallanduses,andnot adverselyaffect the

regionaleconomy.Theseassurancescanonly be communicatedanddemonstrated

whenrecoveryactivitiesaredesignedandconductedwith cooperationoflocal land

ownersandgovernments.
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Table 1. Federaland Statelisted species,andspeciesofconcernendemicto the
OwensBasin,Inyo andMono counties,California, foundinvalley floor wetlandand
aquatichabitats(Tier 1 species).

Common Name Scientific Name Federal

Status

State

Status

Owenspupfish Cyprinodonradiosus E E

Owenstui chub Gila bicolor snyderi E, CH E

FishSloughmilk-vetch Astragalus
lentiginosusvar.
piscinensis

T

Owensspeckleddace Rhinichthysosculus CSC

Long Valley speckleddace

—~_______

Rhi;u ‘hthvs osculus CSC

Inyo Countymariposalily Ca1o~hortus
excavajus

SPL;

CNPS lB

OwensValley
checkerbloom

Sidaiccacovillei
—

Pyrgulopsis
perturbata

E

FishSloughspringsnail CSC

OwensValley springsnail Pyrgulopsis
owensensis

CSC

Aardhal’sspringsnail Pyrgulopsisaardhali CSC

OwensValleyvole Microtuscalifornicus CSC

Abbreviations: E = listedas endangered;T <wd asthreatened;CH = specieswith designated
Critical Habitat; CSC= Stateof California Spec~esof SpecialConcern;SPL = on theStateof
California’sSpecialPlantsList; CNPS lB = the CaliforniaNative PlantSociety’slist of PlantsRare,
Threatened,or Endangeredin Californiaandels ~where.
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Table 2. FederalandStatelisted speciesandspeciesof concernassociatedwith
OwensBasinaquaticandwetlandecosystemsin theOwensBasin, Inyo andMono
counties,California(Tier 2 species).Managementrecommendationsfor thesespecies
areaddressedin managementguidelines(AppendixC).

Common Name Scientific Name Federal

Status

State

Status

Owenssucker Catostomusfumeiventris CSC

LeastBell’s vireo Vireo be/lu pusillus E E

Southwesternwillow
flycatcher

Empidonaxtrail/u extimus E E

Westernyellow-billed
cuckoo

Coccyzusamericanus
occidentalis

E

Leastbittern Ixobrychusexi/is CSC

Westernsnowyplover Charadriusalexandrinus
nivosus

CSC

Yellow warbler Dendroicapetechia
brewsteri

CSC

Yellow-breastedchat Icteria virens CSC

Silverleafmilk-vetch Astraga/usargophy//us

var. argophyllus

SPL;

CNPS 2

Alkali ivesia Ivesiakingii var. kingii SPL;
CNPS lB

Hot springsfimbristylis Fimbristylis thermalis SPL;
CNPS2

Inyo phacelia Phaceliainyoensis SPL;
CNPS4

Abbreviations: E = listed asendangered;CSC= Stateof California Speciesof SpecialConcern;SPL
= on the Stateof California’sSpecialPlantsList; CNPS lB = the CaliforniaNative PlantSociety’slist
of PlantsRare,Threatenedor Endangeredin CaliforniaandElsewhere;CNPS2 = theCalifornia
Native PlantSociety’s list of PlantsRare,ThreatenedorEndangeredin California, ButMore Common
Elsewhere.CNPS4 the CaliforniaNativePlantSociety’slist of Plantsof Limited Distribution.
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A. Location, History, and Ecology

PhysicalSetting

TheOwensBasinlies in eastcentralCaliforniain therain shadowof the

SierraNevada(Figure 1). It is a north-southorientedbasinencompassing

approximately7,900squarekilometers(kin2) (3,050squaremiles (mi2)) ofa diverse

ecologicalprovince. Naturalcommunitytypesrangefrom highelevationsub-alpine

forestsat elevationsof 4,400meters(in) (14,500feet(ft)) in theSierraNevada,White

andInyo Mountains,to low elevationMojaveDesertscrubat 850 in (2,900fi)

elevationin the southernpartof thebasin. Annual precipitationin highelevationsis

asmuchas76 centimeters(cm) (30 inches(in.)) andaslittle as13 cm (5 in.) at low

elevations(U.S. WeatherBureau,Bishop,California). Precipitationfallsmostly

duringthewinterassnowfall in themountainsandrain in thevalleys. During spring,

summer,andearlyautumn,precipitationfalls during infrequentthundershowers.

Theecologicaldiversity of theOwensBasin is attributedto its geographic

settingandphysiography.It lies alongthesouthwesternboundaryof theGreatBasin

andthenorthwesternboundaryof theMojaveDesert,andincludesbothdesertand

montaneclimates. It occupiesatransitionalzoneandhasadiversearray ofresident

plantandanimalspecieswhosedistributionsarecenterednorthandeastin theGreat

Basinorsouthin theMojaveDesert(BarbourandMajor 1977,HershlerandPratt

1990,EchelleandEchelle1993).

In additionto harboringmanyspeciesof distinctnorthernand southern

affinities,anumberofspeciesareendemicto thearea. Thesespeciesarerelatedto

taxaoccupyingsurroundingdeserts;theirprogenitorsarebelievedto havereachedthe

OwensBasinduring coolerclimatesof thePleistoceneEpoch,whenOwensBasin

waterswereconnectedwith LahontanBasinlakesandstreamsto thenorthandthe

DeathValley systemto thesouth(Miller 1948,BarbourandMajor 1977,Minckley et

a/. 1986,HershlerandPratt1990). This coolerclimatealsopermittedan invasionof

6
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plantspeciesgenerallyassociatedwith northerlylatitudes(Reveal1979). Onsetof

warmertemperaturesanddrierconditionsfollowing thePleistocenereducedthe

extentofwetlands,desiccatedstreamsconnectingtheOwensBasinwith surrounding

regions,and isolatedwetlandspeciesbothwithin the OwensBasinandfrom other

speciesin adjacentbasins. This isolationallowedOwensBasinpopulationsto

divergefrom their ancestorsandto differentiateinto taxonomicallydistinctentities.

Valley-floor wetlandsin theOwensBasinaremaintainedby a varietyof

factorsincludingtheOwensRiver, springs,and highgroundwaterlevelsmaintained

by irrigation. Thesewetlandcommunitiesarediverseandincludemesicalkali

meadows,marshes,riparianzones,andaquatichabitats.OwensBasinendemic

animalshistorically occupiedan arrayof habitatsin thesewetlands,includingstreams

andtheOwensRiver (fishes),springs(fishesandmollusks),andlush grassy

meadows(vole). Rareplant speciesin thebasinarefoundin mesicalkali meadows

thatareoftendistantlyremoved(upto 1 km (0.5mi)) from aquatichabitats. Soil

moisturein thesehabitatsis generallymaintainedby ahighwatertable.

Themajority ofthevalley floor is ownedby theCity of Los Angelesand

administeredby theDepartmentof WaterandPower(LAD WP) to providemunicipal

waterfor theCity of Los Angeles. Mostof therestofthebasinis publicly ownedand

managedby theCaliforniaDepartmentof FishandGame(CDFG),theU.S. Bureauof

LandManagement(BLM), andtheU.S. ForestService,InyoNationalForest(USFS).

Valley-floor soil typesandplantcommunitieshavebeencatalogedby theU.S.

Departmentof Agriculture, NaturalResourcesConservationService(NRCS)

(formerly knownasthe Soil ConservationService)from OwensBasinsoils mapping

datarecentlycollectedby NRCS, andfrom vegetationdatacollectedby LADWP and

BLM. This informationprovidesafoundationfor EcologicalSiteDescriptionsthat

categorizethe landscapeby soil typesandpotentialvegetationcommunitiesthat

occuron thesesoilsundernaturalconditions(U.S. NaturalResourcesConservation

Service1995). Althoughthesedescriptionsof landscapecharacteristicsaredynamic

andupdatedasnewinformationbecomesavailable,theyareoneof severalwaysthat
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functionalconditionof local vegetationcommunitiescanbeassessedand

managementtargetsidentified. Additional sourcesfor managementtargetsarefound

in theBLM’s DesiredPlantCommunityDefinitions for Owensbasinspringsandwet

meadows(U.S. BureauofLandManagement1991,pagesA2-4-A2-6) andBLM’s

processesfor assessingproperfunctioningconditionof riparianvegetationin the

westernU.S. (U.S. BureauofLandManagement1995).

EcologicalSiteDescriptionsarepartofa comprehensivesystemthatdescribes

soils andpotentialvegetationcommunitiesof theUnitedStates(U.S. Departmentof

Agriculture 1981). In this system,soils andvegetationcommunitiesare

hierarchicallydescribedin largeunitsreferredto asMaj or LandResourceAreas

(MLRA). Thesegeographicallyassociatedregionsare characterizedby climate,

elevation,soil types,wateravailability,andnaturalvegetationcommunities. Each

MLRA is madeup ofEcologicalSites (e.g.,wetlands,streainbank,moist floodplain,

etc.),which aremappedon asmall scaleto clearlydescribesoils andvegetationthat

would comprisethe landscapemosaicbarringhuman-causedalterations.

EcologicalSiteson theOwensBasinvalley floor all occurwithin three

MLRAs: MLRA 26 (CarsonBasinandMountain),MLRA 29 (SouthernNevada

Basin),andMLRA 30 (SonoranBasinandRange)(U.S. Departmentof Agriculture

1981). Mostvalley floor sitesin theOwensBasinoccurin MLRA 29; MLRA 30 is

limited to sitesnearOwensDry Lake; andMLRA 26 occursonly in Long Valley.

EcologicalSiteDescriptionshavebeenpreparedfor all naturalhabitatsin theOwens

Basin. EcologicalSiteDescriptionsfor habitatsoccupiedby speciesaddressedin this

recoveryplanaresummarizedin Table3. CompleteEcologicalSiteDescriptionscan

be obtainedatNRCS,BLM, andLADWP offices in Bishop,California.
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Table 3. PotentialDominantspecies,vegetationcomposition,and groundcovercharacterizing
OwensBasinvalley-floor habitats.’

Ecological
Site

MLRA2 Dominant
Species3

Potential Vegetation
Composition %

Ground4
Cover %Grasses Shrubs Forbs

Sodic
Meadow

26 Distich/isspicata,
Carexdoug/assi,
Poasecundassp.
iuncWolia

80 5 15 25-45

Streambank 26 Sa/ix lutea,
Sa/ixexigua,
Rosawoodsii,
Carex
nebrascensis,
Juncusspp.

30 60 10 70-85

Wet
Meadow

26 Carex
nebrascensis,
Carexrossii,
Poasecundassp.
junc~fo/ia,
Deschampsia
cespitosa

85 0 15 80-90

Wet Sodic
Meadow

26 Eleocharis
pa/ustris,
Juncusba/ticus,
Carexspp.

90 0 10 60-80

Moist
Floodplain

26 Carexspp.,
Juncusspp.,
Poasecundassp.
]unc~fo/ia

75 15 10 80-90

Wet
Meadow

29 Carex
nebrascensis,
Juncusba/ticus,
Poasecundasap.
juncWo/ia

80 5 15 70-90
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Ecological
Site

MLRA2

29

Dominant
Species3

PotentialVegetation
Composition %

Ground ~
Cover %

40-80

Grasses

80

Shrubs
& Trees

15

Forbs

5Saline
Meadow

Sporobo/us
airoides,
Distich/is spicata,
Juncusba/ticus,
Leymustriticoides

Saline
Bottom

29 Sporobo/us
airoides,
Distich/is spicata,
Sarcobatus
vermicu/atus

65 25 10 20-40

Wetland 29 Scirpus
nevadensis,
Typha
domingensis,
E/eocharis
palustris

80 15 5 70-90

Moist
Floodplain

29 Distich/is spicata,
Sporobolus
airo ides,
Leymustriticoides

80 10 10 60-85

Streambank 29 Betula
occudenta/us,
Sa/ix/aevigata,
Carexspp.,
Leymustriticoides

35 55 10 70-85

SodicFan 29 Atrip/extorreyi,
Sporobolus
airoides,
Sarcobatus
vermicu/atus

25 70 5 20-40

SodicFlat 29 Distich/isspicata,
Atriplexparryi

65 30 5 5-20

11



Ecological

Site

MLRA2

29

Dominant
Species3

Potential Vegetation
Composition %

Ground”

Cover %

5-15

Grasses

20

& Trees
Shrubs

70

Forbs

10Sodic
Terrace

Atrip/ex
confertWo/ia,
Sarcobatus
vermiculatus,
Artemisia
spinescens,
Oryzopsis
hymenoides

Dry Sodic
Terrace

30 Atrip/exparryi,
Suedamoquinii,
Sarcobatus
vermiculatus,
Distich/isspicata

15 80 5 5-15

WetSodic
Bottom

30 Distich/is spicata 80 15 5 25-60

1. Dataaresummarizedfrom EcologicalSiteDescriptionspreparedfrom U.S.NaturalResourcesConservation
Service(NRCS),Los AngelesDepartmentof WaterandPower,andU.S. Bureauof LandManagementsurveys.
Completesurveyinformationis availablefrom NRCS,Los AngelesDepartmentof WaterandPowerandU.S.
BureauofLandManagementoffices in Bishop,California.

2. Dominantspeciesandpercentagesarethatproportion(calculatedby air-dry weight)of thetotalplantcommunity
thateachcontributesinan averageproductionyear.

3. MLRA = Major Land ResourceArea.
4. Groundcoveris approximatebasalandcrowncover.
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History

EarlyaccountsoftheOwensBasinwererecordedby trappersandothers

accompanyingJ.R.Walker duringvisits from 1834 to 1846(Wilke andLawton

1976),Davidson(1859),andtheDeathValley Expeditionin 1891 (Gilbert 1893,

Merriam1893). Someaccountsfrom theseexpeditionsreferto the luxurianceof

the areaandabundantwater(e.g.,Davidson1859),while othersmentionlittle

aboutnaturalhistory. Brewerspentseveraldaysin theOwensValley during 1864

andreported‘greatmeadows’adjacentto theOwensRiver andstreamsflowing

from theSierraNevada.He estimatedthesemeadowscomprisedlessthan10

percentof thevalley and‘the restis desert’ (Farquar1974).

Indigenouspeoplesirrigatedmeadowsto growediblenative plantsnear

largetributary streams(Steward1933),which probablyconstitutedthefirst

human-causedalterationof OwensBasinwetlands.Europeansettlementbeganin

the late 1 850swith arrival of rancherswho soldbeefandcropsto goldcamps

locatednorth andeastoftheOwensBasin(Chalfant1933). Cattledrives and

sheepherdingduring thisperiodprobablyhadalargeimpacton valleyfloor

vegetation(Burcham1957,Sauder1994). Early settlementwasmostactivein

northernOwensValley andwestof theOwensRiverwhereindigenouspeoples

hadpreviouslydivertedstreamsandmodifieduplandhabitats.Babb(1992)

reportedthatapproximately350 km (250 mi) of canalsdivertedOwensRiver

waterduring the late 1 880s,causingnoticeablestreamflow reductionanda

decreasein thesizeof OwensLake. By 1900, 1,660hectares(ha) (41,026acres

(ac)) in thevalley wereirrigatedby an extensivecanalsystem. At this time,

OwensValley agricultureincludedatotal of424 farmscovering57,411ha

(141,059ac) (Sauder1994). Forthenext25 years,approximately56,000ha

(140,000ac)oftheOwensValleywasusedfor agriculture(Sauder1994).

Althoughmeadowsandriparianzoneswereincludedin this acreage,muchofthis

areawasuplandhabitatthat waswateredby divertingOwensRiverwaterthrough

an extensivecanalsystem.
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EcologicalRelationships

FouromnivorousspeciescomprisetheOwensBasinnativefish

assemblage,theOwenspupfish,Owenstui chub,Owensspeckleddace

(Rhinichthysoscu/usssp.),and Owenssucker(Catostomusfumeiventris)(Moyle

1976a,Sada1998). Noneof thenativefishesprey on otherfishes. Althoughno

ecologicalstudieshaveexaminedhabitatutilization, resourcepartitioning,or

demographyoffishesin this assemblage,studiesofsimilar assemblagesin other

westernGreatBasinstreamssuggestlittle interactionamongnativemembersof

theOwensBasinassemblage.Moyle andVondracek(1985)foundhabitatand

diet overlapwere low amongmembersof speciesin an assemblage[including

Tahoesuckers(Catostomustahoensis),speckleddace,trout (Sa/mospp.),

Lahontanredside(Richardsoniusegregius), andPaiutesculpin(Cottusbe/dingi)]

occupyingMartis Creekin theTruckeeRiver system. Theyalsoconcludedthat

populationsin this assemblageareregulatedmoreby environmentalfactorsthan

by predationandcompetition. Similar conclusionswerereachedby Sada(1990)

in studiesof a GreatBasinstreamfish assemblagedominatedby Tahoesuckers,

speckleddace,andLahontanredside.Microhabitatobservationsdocumented

moderatenicheoverlapamongspecies,with availablehabitatspartitionedamong

species.Experimentalstudiesexaminingeffectsof densityandspecies

compositionon habitatuseindicatedthat competitiveinteractionsareminimal

andthatchangesin habitatusearedensitydependent(Sada1990). EachOwens

basinnativefish is alsovagile (highly mobile andrapidly invadesvacant

habitats),hasahighreproductivecapacity,and eachspeciesis a habitatgeneralist.

Theselife history characteristicsdiffer from mostnon-nativepredatoryfish,

whichrequiremorespecifichabitatsandhavelower reproductivecapacities.

Such differencesareimportantfactorsdistinguishingnativeandnon-native

deleteriousfisheswhichwill permit implementationof managementactivitiesthat

mayrecovernativefishesby creatinghabitatsthat aremoreconduciveto them

thanto non-nativepredators.
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RecentfisheriessurveysindicatethatOwensbasinnativefishes

occasionallyoccurin habitatsoccupiedby non-nativeaquaticspecies.Dienstadt

etal. (1985,1986)foundthatOwenssuckersandOwenstui chubX Lahontantui

chub(C. b. obesus)hybridsarecommonlyfoundin fish assemblagesdominated

by browntrout (Salmotrutta) inLong ValleyandnorthernOwensValley.

Surveysby Sada(1989)also foundOwenssuckerandOwensspeckleddacein

northernOwensValley habitatsinhabitedby browntrout, andKratz etal. (1991)

foundOwenspupfishandmosquitofish(Gambusiaaffinis) occupyinghabitatsin

FishSlough. Although it appearsthat somenon-nativefish speciesmaycoexist

with OwensBasinnativefishes,thecurrentdistributionof nativeandnon-native

OwensBasinfishesindicatesthat nativefishescannotsurvivein manyhabitats

occupiedby introducedfish. Habitatsno longeroccupiedby nativeOwensbasin

fishesarenow typically inhabitedby predatoryfish [e.g.,largemouthbass

(Micropterussa/moides),bluegill (Lepomisinacrochirus),andcatfish(Ictalurus

sp.)]. Hereafterin this recoveryplan,taxathat extirpatepopulationswill be

referredto as‘deleterious’ species,which includeall predatoryfishes(e.g.,bass,

browntrout, etc.)andintroducedandhybridizedtui chubs(hybrid tui chubs

reproducewith nativetui chubsandproducegeneticallyimpureOwenstui chubs).

Othernon-nativespeciesmayadverselyaffectnativefishesbut theyarenot

knownto extirpatepopulations(e.g.,rainbowtrout,Oncorhynchusmykiss,

sticklebacks,Gasterosteusaculeatus,etc.). Thesefishesarenotconsidered

‘deleterious’to Owensbasinnativefishes.

Museumrecordsindicatethattheperiodfrom 1930 to 1970was

characterizedby arapiddeclinein abundanceanddistributionof OwensBasin

native fishes(Miller 1969,Sada1989). This rapiddeclinein nativefish

abundanceis attributedto introductionof non-nativepredatoryfisheswhich

changedfunctionalcharacteristicsof theOwensbasinfish assemblagefrom an

assemblagedominatedby omnivoresto onethatis now dominatedby predators.

By 1942,theOwenspupfishwasbelievedto be extinct(Miller andPister1971,
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Moyle 1976b). Inthepasttwo decades,native fish abundanceand distributionin

theOwensBasinhaveremainedrelativelystableowing to intensivemanagement

ofrefugepopulations,staticwaterusepatterns,and adeclinein thefrequencyof

introductionsof additionalnon-nativeaquaticspecies.Thelist ofexotic species

continuesto grow, however. Tiger salamanders(Ainbystomatigrinum) andred-

earsunfish(Lepomismicro/ophus)havebecomeestablishedin thepastseveral

years(Sada1998,Tomback1998),bothofthesespeciesarepredators(Moyle

1976).

Owensbasinvalley floor wetlandvegetationis dominatedby sedgesand

grasses;riparianvegetationis additionallydominatedby willows. These

vegetationcommunitiesincludefewer speciesthancommunitiesin moremesic

regionsbut undisturbednativevegetationis usuallysufficiently denseto cover

soilsandminimizeerosion. Wetlandplant communitiesare in comparatively

goodconditionin manypartsoftheOwensbasin. Thereareareaswhere

disturbancehasmodifiednativevegetativecommunities,causingadecreasein

nativeplantcoverandfrequentlyandan increasein noxiousweedoccurrence

(e.g.,Lepidium/at~fo/ium).

Changesin thevegetationofthosenaturalcommunitiesnot alreadyaltered

by cultivationprobablyacceleratedin thesouthernOwensBasinafter 1913,when

waterwasfirst divertedto southernCaliforniavia theLos AngelesAqueduct.

Possibleimpactsofdiversiononvegetationareindicatedfrom studiesby Brothers

(1984)that comparedOwensRiverriparianvegetationupstreamanddownstream

oftheLos AngelesAqueductintake. Vegetationgrowingalongriver reaches

unaffectedby diversionconsistedmostlyof nativeriparianspecies,while riparian

vegetationadjacentto reachesdriedby diversionwasdominatedby non-native

saltcedar(Tamarixramosissima)andRussianolive (Elaeagnusangustifolia).

Theseimpactsareconsistentwith changesin riparianvegetationattributedto

streamdiversionin severaleasternSierraNevadastreamsandothersouthwestern

UnitedStatesripariancommunities(Kondolfet al. 1987,StrombergandPatten

16



1990, Smithet al. 1991,Stromberget a/. 1993).

Recordsfrom laterbiological surveysindicatethat OwensValley alkali

meadowsandspringsweremoredenselypopulatedby endemicplantsand

animalsthantheyaretoday(Hitchcock 1957). Recentdeclinesin endemic

speciesmaybe attributedto effectsof excessivegroundwateruse,livestock

grazing,naturaldrought,andimpoundmentof water (DeDecker1982,Hershler

1989,CaliforniaDepartmentof FishandGameNaturalDiversity Database1994,

Manning 1994). Although it is difficult to quantifyeffectsof drought,grazing,

andgroundwaterdepletionon wetlandsandaquatichabitats,studiesin otherparts

of thesouthwestandotheraridregionsdocumentadverseimpactsofthesefactors

on fish populationsandvegetation(DudleyandLarson1976,Deacon1979,

Brown andArcher 1989,Platts 1990,Rinne andMinckley 1991,Stromberget a/.

1992,Milton et al. 1994). Additionalwork is neededto accuratelydeterminethe

magnitudeof thesedisturbanceson OwensBasinwetlandecosystems.

B. SpeciesAccounts

Humansettlementof theOwensBasinand disturbanceof its wetlands

prior to comprehensivebiological surveysmakeit impossibleto quantitatively

describethehistoricaldistributionandabundanceof speciesnow rarein thebasin.

However,importantaspectsof plantandanimaldistributionandhabitatsmaybe

inferredfrom post-settlementreportsandmuseumrecordscompiledby scientists

in thelate 1 800sandearly1 900s. Thesereportsprovidethebestdescriptionof

OwensBasinplant andanimalcommunitiesprior to perturbationsthatcausedthe

declineofmanyrarespecies.Fewstudieshavebeenconductedto quantify

habitatrequirementsof OwensBasinendemicspecies.Althoughthis information

is oftennecessaryto designsuccessfulhabitatrestorationprograms,pertinent

knowledgefrom studiesexamininglife history andhabitatrequirementsof closely

relatedspeciesoccupyingnearbyregionscanbe useful.
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1. Listed andProposedSpecies

OwensPupfish RecoveryPriority 3

TheOwenspupfish (Cyprinodonradiosus)waslisted asendangeredon

March 11, 1967(32FR4001),becauseofpopulationdeclinesattributedto

competitionandpredationby non-nativespeciesandadversehabitatmodification

causedby waterdiversionfrom theOwensRiverandits tributariesfor agricultural

andmunicipalpurposes.Critical Habitathasnotbeendesignated.Thecurrent

statusofthespeciesis declining.

TheOwenspupfishwasdescribedin 1948 from acollectionmadeatthe

westspring in FishSloughon July 26, 1937 (Miller 1948). It is asmall, deep-

bodiedfish with atotal lengththatrarelyexceeds6 cm(2.5 in.). Thespeciesis

sexuallydimorphic,andmalesandfemalescanbe easilydistinguishedfrom each

otherby coloration. Femalesaredusky,olive greenwith severaldarkvertical

barsalignedin arow alongthesides. Males arebrightblue, particularlyduring

thespringand summerspawningseason.It is distinguishedfrom otherpupfishes

by anteriorplacementof its dorsalfin, its long caudalpeduncle,absenceofspine-

like projectionson scalecirculi, andby absenceof aterminalblackbandon the

caudalfin. Thenumberofraysin its dorsal,pelvic, pectoral,andanalfins is also

greaterthanotherspecies.

Morphological,genetic,andgeologicalstudiesconcludethatthedesert

pupfish (Cyprinodonmacu/anus)ofthelower ColoradoRiversystemis the

closestrelativeoftheOwenspupfish (Miller 1948,Minckley et a/. 1986,Echelle

andDowling 1992,EchelleandEchelle1993). Ancestralpupfishprobably

enteredtheOwensBasinthroughtheDeathValley regionwhenwatersofthe

ColoradoRiverandDeathValley systemwereconnectedduringthePleistocene

(Miller 1948,Minckley eta/. 1986,EchelleandEchelle1993).
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Figure 2. Illustrationof Owenspupflsh. Artist unknown.
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Historical distributionandrelativeabundanceofOwenspupfishwere

noted by earlyexplorersandscientists. Steward(1933)reportedthatthenative

Paiutetribe capturedlargenumbersofpupfishwith basket-likenetsanddried

themfor useaswinterfood. Duringa summertimevisit to theOwensValley in

1859,Davidson(1859)reportedpupfishascommonthroughouttheOwensRiver

but absentfrom tributarystreams.Fisheriessurveysduringtheearly 1 900s

documentedpupfishin habitatsthroughouttheOwensValley, andconcludedthat

Owenspupfishoccupiedmostvalley floor aquatichabitatsfrom FishSlough

(approximately19 km (12mi) northofBishop)southto LonePine(Kennedy

1916,Snyder1917,SumnerandSargent1940,Miller 1948)(Figure 2). These

observationsindicatethepupfishoccupiedall of theOwensRiver,andpossibly

theOwensRiver deltain OwensLake. Miller andPister(1971)summarizedfield

studiesthatshowedpupfishweremostabundantnearthemarginsofmarshes,

from shallowsloughsborderingtheOwensRiver,andfrom springs.

Pupfishoccupymostavailableaquatichabitatwherewateris relatively

warm andfood is plentiful. Adults frequentlyoccupydeeperwaterthanjuveniles,

but all life stagesutilize manymicrohabitatsavailablein theenvironmentwith

little preference(Sadaand Deacon1994). Malepupfishareterritorial, defending

areasofsubstratefrom competingmales(SoltzandNaiman1978). Female

Owenspupfishoccupyhabitatsalong themarginsof areasdefendedby males,and

femaleschoosemalesfor mating(Mire 1993). Femalesbeginproducingeggs

whenwatertemperaturesarenear140 C, andspawningoccursoversoft substrates

in springandsummer(Mire 1993). Mire andMillett (1994)observedthat female

Owenspupfishmaybe involved in spawningactsup to 200 timesper day,but

they lay only oneeggat atime andafew eggsarelaid eachday. Correlation

betweenfemalesizeandfecunditywaslow. Eggsincubatefor approximately6

daysbeforehatchingin watertemperaturesrangingfrom 240C to 270 C andthat

an averageof 95 percentof spawnedeggswerefertilized. Juvenilepupfishgrow

rapidly to sexualmaturity in 3 to 4 months(Barlow 1961). Theyareusuallyable
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to spawnbeforetheirfirst winter, andlifespanis rarelygreaterthan 1 year(Soltz

andNaiman1978). Mire (1993),however,observedOwenspupfishliving as

longas3 yearsin refugehabitats.

FewstudieshaveexaminedtheecologyofOwenspupfish;however,it is

believedto be similar to otherCyprinodonspeciesoccupyinginteriorbasinsof

thesouthwest.Owenspupfishareopportunisticomnivoresthatconsumeavariety

ofplantand animalfoods. Their diet changesseasonallyandtypically includes

invertebratesandplantsmostabundantin theenvironment.Kennedy(1916)

reportedOwenspupfish to be primarily carnivorousbasedon dietarystudies

conductedon Owenspupfish collectedduring summerfrom shallowhabitats

borderingthe OwensRiver nearLaws. Theabundanceof chironomidlarvaein

fish examinedanda scarcityof mosquitoesduring visits to the arealedhim to

suggestthatpupfishareaneffectivebiological controlagentfor mosquitoes.

RecentstudiesexaminingtheeffectivenessofdesertpupfishandAmargosa

pupfish (Cyprinodonnevadensis)in controllingmosquitoesfoundbothspecies

superiorto mosquitofishat controllingmosquitolarvae(CastleberryandCech

1989,LegnerandWarkentin1989).

Owenspupfishdemographyhasbeenstudiedonly in intensivelymanaged

refugehabitats.Thesestudiesindicatelittle seasonalvariationin populationsize

(Mire 1993);however,demographicstudiesof otherDeathValleysystem

pupfishespopulationsindicatethatseasonalvariationin populationsizemaybe

large. Thus, Owenspupfishpopulationsmayundergowide temporalvariation

outsideof refuges,in habitatsthat aremorerepresentativeofareashistorically

occupied. SaltCreekpupfish (Cyprinodonsa/inussa/inus)andCottonballMarsh

pupfish (C. s. mi//en)populationsin wetlandson thefloor of DeathValley, anda

populationof Amargosapupfish (Cyprinodonevadensisamargosae)nearTecopa,

California,vary by severalordersof magnitudebetweentheirwinter minimum

andspringor summermaximum(Naiman1976,SadaandDeacon1994).

Fluctuationsin otherpupfishpopulationsoccupyingsmall, predictable,thermal
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habitatsaremorelimited, andthemaximumsizemaybe lessthan3 timesthe

annualminimum [e.g.,theDevils Holepupfish (Cyprinodondiabo/us);Deacon

1979, Chernoff1985].

Thereappearto be severaldifferencesbetweenOwensBasinaquatic

habitatsandaquatichabitatsoccupiedby otherpupfishspeciesin thesouthwest.

Aquatichabitatsin theOwensBasinaregenerallycolder,frequentlycoveredby

ice duringwinter,andlower in conductivityandsalinity thanhabitatsoccupiedby

pupfishesin otherregionsin NorthAmericandeserts(Cole 1981). The

comparativelyunusualability ofOwenspupfish to withstandcoldhabitatswas

confirmedby Mire (1993)during behavioralstudiesofanOwenspupfish

populationthat persistedthroughawinter in anice-coveredrefugepond.

Owenspupfishwerescarcethroughouttheirhistoricalrangeby theearly

193Os. This scarcityis attributedto establishmentofnon-nativepredatoryfish

[e.g.,largemouthbass,smailmouthbass(Micropterusdo/omueui),browntrout,

bluegill], andwaterdiversionsto that decreasedandalteredOwensRiver flows,

desiccatingshallowpupfishhabitatsborderingtheriver (Miller 1948). Owens

pupfishwerebelievedto be extinct from 1942(Miller 1969)until July of 1964

whena singlepopulationof approximately200 fish wasrediscoveredin Fish

Slough(Miller andPister1971). All extantpopulationshavebeenpropagated

from thisremnantstock.

Extantpopulationsoccuronly in refugesatFish Slough,BLM Spring,and

WarmSprings(Figure 3) which includeslessthan0.5 km ofhabitatcoveringless

than2,000 in
2. All thesehabitatsaremanagedto protectOwenspupfishby

isolatingthemfrom non-nativefishes.

OwensTui Chub RecoveryPriority 8

Owenstui chub(Gila bico/or snyderi)(Figure4) waslisted asendangered

on August5, 1985 (50FR 31592)becauseoffactorsadverselyaffectingbiotic

andabioticcharacteristicsofOwensBasinaquatichabitats,including:
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1) introductionof non-nativefish that affect Owenstui chubthroughcompetition,

predation,andhybridization;and2) diversionandimpoundmentofwaterfor

agriculturalandmunicipaluse(Miller 1973).

Critical Habitathasbeendesignatedattwo sitesfor Owenstui chub: 1)13

km (8 mi) of OwensRiverand 15 m (50ft) ofriparianvegetationon eitherside of

theriver,encompassingatotal ofapproximately39 ha(97ac) in theOwens

Gorge;and2) two springprovinces,and15 m (50 fi) ofriparianvegetationon

eithersideofspringbrooks,encompassingapproximately2 ha (5 ac) at Hot

CreekFishHatchery. ConstituentelementsofCritical Habitatinclude an high

quality, cool waterwith adequatecoverin thefirm ofrocks,undercutbanks,or

aquaticvegetation,andasufficient insectfoodbase.

TheOwenstui chubwasdescribedin 1973asasubspeciesofGila bico/or

endemicto theOwensBasin(Miller 1973). It is distinguishedfrom its closest

relative,theLahontantui chub,by scaleswith aweaklydevelopedor absentbasal

shield,lateralandapicalradii that number13 to 29, alsoby thestructureofits

pharyngealarches,thenumberofanalfin rays,gill rakercountsof 10 to 14, and

52 to 58 lateralline scales(Miller 1973). Dorsaland lateralcolorationvaries

from bronzeto duskygreen,gradingto silveror white on thebelly. It mayreach

atotal lengthof 30 cm (12in.). Owenstui chubarebelievedto be derivedfrom

LahontanBasintui chubthatenteredtheOwensBasinfrom thenorth during the

PleistoceneEpoch(Miller 1973,Smith 1978).

Early fish collectionsin theOwensBasindocumentedtui chub in Owens

Lake(Gilbert 1893),severalsitesalongtheOwensRiverfrom Long Valley to

LonePine,tributary streamsneartheOwensRiverin Long Valley andOwens

Valley, FishSlough,andirrigation ditchesandpondsnearBishop,Big Pine,and

LonePine(Snyder1917,Miller 1973). Thescattereddistributionof these

localitiesandtheeasewith whichresearcherscapturedfish suggestthat Owenstui

chubwerecommonandoccupiedall valley-floorwetlandsneartheOwensRiver

in Inyo andMono counties(Figure 5). Owenssuckers,Owensspeckleddace,and
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Figure4. Tui chub. IllustrationUSFWS.
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Owenspupfishwerefrequentlycollectedalongwith Owenstui chubs,suggesting

a similardistributionfor all thesespecies.Tui chubscurrentlyoccupymany

valley-floorhabitatsin theOwensRiverandits tributaries. However,fewof

thesepopulationsaregeneticallypureOwenstui chubs. Fewpopulationsof

unhybridizedOwenstui chubsexist, andoccuronly wheresuitablehabitatis

isolatedfrom non-nativefishes(particularlyLahontantui chubandpredatory

fish). Habitatsoccupiedby non-introgressedOwenstui chubpopulationsinclude

headspringsatHot CreekFishHatchery(McEwan1990),theOwensRiver

downstreamfrom CrowleyLake(Jenkins1990),pondsat CabinBar Ranchnear

LonePine,andMule Spring. Tui chubpopulationsalsooccurin SotcherLake,

MaderaCounty(Middle Fork SanJoaquinRiverdrainage),andSilverLakein the

Mono basin,Mono County. Bothof thesepopulationsareoutsideofOwenstui

chubnativerange,andtheywereprobablyestablishedduring fish stockingfrom

Hot CreekFishHatchery,and mayconsistof Owenstui chubs.

Recentgeneticandmorphologicalstudiesfailed to identify consistent

differencesamongOwenstui chubs,Lahontantui chubs,andLahontantui chubX

Owenstui chubhybrids (Berg andMoyle 1992). Additional studiesusingmore

exactgenetictechniques(e.g.,mitochondrialDNA, PCR,etc.)areneededto

determinereliablecharacteristicsto identify pureOwenstui chubs. Becauseof

minor morphologicaldifferencesbetweengeneticallypureandintrogressed

Owenstui chubs,it is not currentlypossibleto identify geneticallypureOwenstui

chubsandestimatetheamountof habitattheyoccupy. Althoughsomeofthe

populationsmentionedabovearebelievedto be geneticallypureOwenstui chub,

studiesarenecessaryto confidentlyidentify Owenstui chubandhybrid

populations.

McEwan(1990)observedthat Owenstui chubspreferpool habitatswith

low currentvelocitiesanddenseaquaticvegetationthat provideadequatecover

andhabitatfor insectfood items. Gut analysesshowedthat Owenstui chubsalso

consumedetritusandaquaticvegetation,whichmaybe incidentallytakenwith
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insects.

Although only afew studieshaveexaminedOwenstui chubbehavior,life

history,andhabitatuse,anumberofaspectsof its ecologycanbe generally

surmisedfrom studiesofothertui chubsubspecies.Tui chubscongregatefrom

late winterto earlysummerto spawnoveraquaticvegetationor gravelsubstrate

(Kimsey 1954). Femalesmayproducealargenumberofeggs. Kimsey (1954)

foundthat a28 cm (11 in.) femalefrom LakeTahoecontained11,200eggs. Tui

chubsmayreachsexualmaturityat 2 years,andmaylive morethan30 years

(Scoppettone1988).

Fish Slough Milk-vetch RecoveryPriority 9

FishSloughmilk-vetch(Astraga/us/entiginosusvar.piscunensis)was

listed asthreatenedon October6, 1998,without Critical Habitat(63 FR 53596).

It wasdescribedin 1977 from a collectionmadeby M. DeDeckernearBLM

Springin FishSlough,Mono County(Barneby1977). It is aprostrate,

herbaceous,perennialwith stiff appressedhairscoveringbroadlyseparated,

branchingstemsthatmaybe up to 1 m (3 ft) long. Its stemsradiatefrom acentral

root stockandcoveranareaaslargeas 2.7 m2 (29 ft2). Leafletsarereducedto

only two lateralpairswith an elongateterminalleafletlongerthantheleafstalk.

Theflowers, arrangedin looseracemes,arepalelavenderand numberfrom 5 to

12 perinflorescence.Fruits arebrightly mottled,stronglyinflated, leatherypods,

with acompleteseptumand an incurvedbeak. FishSloughmilk-vetchis

distinguishedfrom othervarietiesofAstraga/us/entiginosusby its threeto five

linear-oblanceolateleaflets,andits denselystrigose,strongly inflatedpods

(Barneby1977).

FishSloughmilk-vetchis endemicto FishSloughwhere it occupiesalkali

flats alonga 10 km (6mi) stretchof spring-fedwetlandsfrom thenortheastspring

almostto theOwensRiver (Figure6). Althoughseveralcolonieshadbeen

identifiedprior to the 1 990s,biologistsfrom LADWP andBLM conductedthe
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first thoroughsurveysof all potentialhabitatin 1992. Theyidentified 8 colonies

ofvaryingsizetotalingapproximately3,200plants(Novak 1992). These8

coloniesaregroupedin threeregionsof theSlough. In 1992,thenorthernregion

ofthe Sloughsupported63 percentof thetotal population,themiddle regionof

the Sloughsupportedabout34 percentofthepopulation,andthesouthernregion

ofthe Sloughsupportedtheremaining3 percent. Plantsin thenorthernregionof

theSloughareentirelyon LADWP landswhile thosein themiddle and southern

regionsareon landsmanagedby bothLADWP andBLM. Becausethespecies

wasfirst describedin 1977,thereis no prior informationon its historical

distributionandabundance.

Ferren(1991)andOdion eta/. (1991)characterizedFishSloughsoils and

plantcommunitiesandprovidedinformationaboutthehabitatof FishSlough

milk-vetch. This taxonoccursin thealkali flats in Spartina-Sporobo/usplant

associationsandin thetransitionzonebetweenSpartina-Sporobo/usand

Distich/is-Chrysothamnusplantassociationsdescribedby Odion etal. (1991). It

is frequentlyfoundwith alkali ivesia(Ivesiakingui var. kingui) butrarelyin wetter

alkali habitats.

Life historyinformationis limited. Whatis knowncomesfrom aone-year

studyconductedby MazerandTravers(1992). FishSloughmilk-vetchmay grow

asmuchas30 cm (12 in.) permonthduring its growingseason,which lastsfrom

May to September.Flowering usuallybeginsin late springandbumblebees

(Bombussp.)aretheonly flower visitors thathavebeenidentified. Fruit is

typically set in JuneandJuly. Pollinatorexclusionexperimentsdemonstratedthat

FishSloughmilk-vetchis notself-fertilizing. Reproductiveoutputis correlated

with plant sizeanddiffersbetweencoloniesin thenorth and middleareasofFish

Slough. Grazingof floweringand fruiting branchesby jackrabbit(Lepus

ca/~fornicus)androdentsreducedreproductiveoutputduring thestudyperiod

(MazerandTravers1992).

Threatsto Fish Sloughmilk-vetchidentifiedby Ferren(1991; in litt. 1992)
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includephysicalchangesin its wetlandhabitatdueto fisheriesenhancement

programsand livestockgrazing,off-road vehicleactivity, andpossiblyground

waterpumping. High herbivoryby rabbitshasalsobeenfoundto reduce

reproductiveoutput(MazerandTravers1992). Seedlingestablishmentapparently

hasbeenlowerthanadultmortality in themiddleregionofFishSlough,at least

since1992(A. Halford, BLM, pers.comm. 1998;FishSloughJointManagement

Committeemeetingminutes1998). Onepotentialexplanationfor this is the

expansionof FishSloughLake,whichhascausedincreasinginundationofthe

alkali meadowhabitatof themilk-vetch(Ferrenin litt. 1992). This expansion

maybearesultof hydrologicchangescausedby theconstructionof RedWillow

Damseveraldecadesagoor dueto geologicprocesses(Ferren1991,Ferrenin /itt.

1992). Demographiccharacteristics,suchasseedlingemergenceandsurvival,

alsofluctuatein responseto patternsof annualprecipitationmaking it difficult to

associatepopulationtrendswith specificmanagementactions.

Thelargestcoloniesof FishSloughmilk-vetch(in termsofplant

numbers),whichcomprised63 percentoftheFishSloughmilk-vetchplantsin

1992,areprotectedfrom livestockgrazingwithin a32 ha(80 ac)exclosureon

LADWP land(Novak1992). While theseplantsareprotectedfrom thedirect

impactsof livestockgrazingandtrampling,thereis little informationavailableto

determineresidualeffectsofpastgrazingonthesepopulationsandthe indirect

effectsof grazingonadjacentparcels.Theseeffectsmayincludesoil erosion,

alterationofothercommenselor otherrelationships(e.g.alterationofrabbit

grazingareasorpollinator foragingpatternsorabundance),increaseddensitiesof

nonnativespeciesandofearlyseralspeciesthatcolonizedisturbedsoils. All

othercoloniesof FishSloughmilk-vetchoccurwithin Zone 1 oftheFishSlough

AreaofCritical EnvironmentalConcern.Thoseon BLM landareexcludedfrom

livestockuse; thoseon LADWP landarein areasusedby livestock. Additional

informationis neededto definethecritical characteristicsofmilk-vetchhabitat

andto determinetheresponseof themilk-vetchto livestockgrazingandto
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hydrologicandsoil chemistrychangespotentiallycausedby theexpansionofFish
SloughLake.

2. SpeciesofConcern

OwensValley Vole

PopulationWendsandstatusoftheOwensValley vole (Microtus

ca/~fornicusva//icola) areunknown. Needfor conductingastatussurvey

throughoutits rangeis high.

TheOwensValley volewasfirst collectedanddescribedin 1898 from

specimenstakenalongLonePineCreek,InyoCounty,at an elevationof 1,370m

(4,500ft) (Bailey 1898). Comparativelysmallauditalbullae, anabruptlytruncate

occiput,andamiddle uppermolarwith a lobeatbaseofthefourthtrianglethatis

oftendevelopedintoa loop distinguishtheOwensValley volefrom otherM

ca/Wornicus subspecies(Bailey 1898). TheOwensValley vole is alsoslightly

largeranddarkerin colorthanotherM ca/Wornicussubspecies(Bailey 1898).

Adult OwensValley volesarebrowndorsally,frequentlywith areddishtinge

nearthecenteroftheback,andblue-grayto white underneath.Adult total length

is approximately20 cm (7 in.), includingashort tail usuallylessthan 5 cm (2 in.)

long.

TheOwensValley voleis isolatedfrom otherM ca/Wornicuspopulations

by theSierraNevadaandMojaveDesert,whichprovidebarriersto eastwardand

northwardmovementofothervolesinto theOwensBasin(Hall 1981). Isolation

ofthis subspeciesin meadowhabitats,whichareislandswithin xericMojave

Desertplantcommunities,alsopreventsmovementofanimalsbetweenhabitats.

Presumably,entranceof volesinto theOwensBasinoccurred14,000to 17,000

yearsagowhenmoisthabitatsrequiredby voleswerecontiguouswith similar

habitatssouthandwestoftheSierraNevada.
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Figure7. Illustrationof OwensValleyvole.
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OwensValley volepopulationsappearto occurasaseriesof

subpopulationsdistributedalongwetlandsadjacentto theOwensRiverandits

tributaries(Figure8). A thoroughstudyofpopulationsanddistributionhasnot

beenconducted;however,recentandhistoric collectionsindicatethe subspeciesis

rarebutwidespread.Of theill specimensheld in theU.C. BerkeleyMuseumof

VertebrateZoology,only 11 havebeencollectedsince1935;eightfrom locations

nearIndependencein 1942, onenearBishop in 1957,andtwo from PaohaIsland

in Mono Lakein 1990. TheMono Lakecollectionrepresentsasubstantial

northwarddocumentationof its range. MacMillen and Sada(ins) summarize

recentlycollectedinformationfrom agencyreports,personalobservations,and

owl pelletsandsuggestthatthevole occurin anumberof valley-meadows

betweenIndependenceandthenorthernOwensValley (CaliforniaDepartmentof

FishandGame1974, 1976). Additional informationis neededto determineif its

distributionis fragmentedor continuousthroughoutthisrange.

Environmentalcharacteristicsof historicalcollectionlocalitiesindicate

that OwensValley volesoccupywetlandsandlushgrassymeadowswheresoil is

friable for burrowing,andwheretherearegrasses,sedges,andherbaceousplants

for food. Little elseis knownaboutOwensValley volenaturalhistory andhabitat

requirements,butstudiesof Californiavolesin otherareasmayprovidesome

insight into theecologyof this subspecies.Volesutilize anetworkof runways

constructedthroughgrassto connectfeedingsites. Californiavolepopulations

nearSanFranciscoBay undergofluctuationsthat peakevery3 or4 yearsthen

declinerapidly (Ingles 1965). Following thesedeclines,populationsmayincrease

rapidly dueto thehighreproductiveoutput; theymaybreedthroughouttheyear

andproducelitters averaging4.2 young. Femalesmayovulateandbreedwithin

15 hoursafteryoungareborn,andtheyoungareweanedafter2 weeks(Ingles

1965). Populationsanddistribution arecontrolledby predators(hawks,owls,

snakes,etc.)(Pearson1985)andharshenvironmentalconditions(Tamarin1985,

Taitt andKrebs 1985).
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Precisedataon therangeandstatusof OwensValley voleareunavailable.

Additional work is neededto determineif its sparseandpatchydistributionis due

to lackofcollectingeffort or if human-relatedfactorsareadverselyaffectingits

habitat. Infrequentcollectionandprobabledeleteriousimpactsfrom intensive

livestockgrazingand loweringgroundwatertablessuggestthatthe subspeciesis

declining. An intensiveeffort is neededto identify its presentdistributionand

demographiccharacteristicsofextantsubpopulations.OwensValleyvole

recoverywill requireprotectionand enhancementof habitatpatchessufficiently

largeto supportan adequatenumberofsubpopulations.It is likely thatOwens

Valley volesoccupymeadowsthatarealsofavorablehabitatfor OwensValley

checkerbloomand Inyo Countymariposalily, aswell asareasthatare

immediatelyperipheralto aquatichabitatsoccupiedby otherendemicspecies.

OwensSpeckledDaceand Long Valley SpeckledDace

Owensspeckleddace(Rhinichthysosculusssp.)and Long Valley speckled

dace(Rhinichthysosculusssp.)arespeciesof concern.PopulationsofOwens

speckleddaceappearto be stable,whereasLong Valley speckleddaceare

declining. Theestimatedneedfor statussurveysis high.

Speckleddace(Figure9) occupywatersfrom Mexico to British Columbia,

Canada,andfrom theRocky Mountainsto thePacific Ocean,making it themost

widely distributedfreshwaterfish in westernNorthAmerica(Miller 1958). Sada

etal. (1995)comparedgeneticsandmorphologyofextantspeckleddace

populationsin theDeathValley system,lower ColoradoRiver, andLahontan

basinandfoundthatpopulationsin BentonValley, Long Valley, andnorthern

OwensValley appearto be distinct,both amongthemselvesandfrom populations

in surroundingbasins. Populationsin LongValley andBentonValley appearto

bemostcloselyrelatedto R. o. nevadensisofthe lower AmargosaRiverdrainage;

northernOwensValleypopulationsaremorecloselyrelatedto R. o. robustusof

theLahontanbasin. LongValley populationsweremostdistinct,bothgenetically
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Figure9. Speckleddace. IllustrationUSFWS.
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andmorphologically,indicatingtheymaywarranttaxonomicrecognition.

Distinctivenessof Long Valley, BentonValley, andnorthernOwensValley

speckleddacepopulationsindicatesthateachhasuniquelydifferentiatedfrom its

ancestor.

Long Valley speckleddacearedistinguishedby highpectoralfin and

pelvic fin ray counts,high lateralline scalecount,low lateralline pore count,and

theabsenceof maxillary barbels(Sadaetal. 1995). This populationwastheonly

oneexaminedin theDeathValley system,Lahontanbasin,and lower Colorado

Riverwith afixed allelic difference(attheD alleleofthePEPAlocus)(Sadaet

al. 1995). Owensspeckleddacein thenorthernOwensValleyhavemaxillary

barbelson at leastoneside,ahighlateralline scalecount,amoderatelateralline

porecount,andmoderatelysizedfins. BentonValley populationshavelow

lateralline scaleandporecounts,maxillarybarbelson at leastone side,anda

comparativelylong pelvic fin.

Informationcompiledfrom museumrecordsindicatesthat Owens

speckleddacehistorically occupiedspringsandstreams(including theOwens

River andFish Slough)throughouttheOwensValley, Long Valley, andBenton

Valley,andspringsat Little Lake(Sada1989)(Figure 10). It is theonly native

fish knownfrom BentonValley andLittle Lake.

Distributionalstudiesconductedin the late 1 980sfoundthat speckleddace

no longeroccupytheOwensRiver, valley-floorsprings,springsat Little Lake,

two historic habitatsnearBenton,FishSlough,the upperOwensRiver orHot

Creek. Populationspersistin: 1) Long Valley at WhitmoreHot Springsandan

unnamedspringtributaryto Little Alkali Lake; 2) northernOwensValley on

lowerBishopCreekand irrigation ditchesaroundBishop,NorthMcNalleyDitch

nearLaws,andlower Horton,Rock,andPine Creeks;and3)nearBentonin

springsadjacentto Marble Creek(Sada1989) (Figure10).

No studieshaveexaminedOwensBasinspeckleddaceecology. Studies

ofotherspeckleddacepopulationsoutsidetheOwensBasinfoundthat this
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memberoftheminnowfamily (Cyprinidae)reachesamaximumlengthof 10 cm

(4 in.) andfeedson insectsthat it picks from thesubstrate,watersurface,and

throughoutthewatercolumn(John1963, 1964;Baltzetal. 1982). It spawnsin

the springover gravelsubstrates(Mueller 1984),andpopulationsmayundergo

dramaticseasonalfluctuationsin numbers(John1964). Thespeciesis ahabitat

generalist,ableto occupyhabitatsasdiverseasthermalsprings,headwater

streams,andlargerivers (Moyle 1 976a).

Introductionsofnon-nativefishesandhabitatalterationby impoundment

anddisruptionof valley-floorspringdischargeby groundwaterpumpingcaused

theOwensspeckleddaceto disappearfrom mostof its historicalrange(Sada

1989). Long Valley speckleddacepopulationsand Owensspeckleddace

populationsin BentonValley are smallandisolated,andespeciallyvulnerableto

extirpation.

Fish Slough Springsnail, OwensValley Springsnail, and Aardhal’s

Springsnail

FishSloughSpringsnail(Pyrgulopsisperturbata),OwensValley

Springsnail(Pyrgu/opsisowensensis),andAardhal’s Springsnail(Pyrgu/opsis

aardah/i)arespeciesof concernandtheestimatedurgencyfor statussurveysfor

thesespeciesis high. Mostpopulationsarebelievedstable,but threatenedby

limited distributions,groundwaterpumping,andhabitatmodificationfor water

diversion.

TheOwensValley springsnail(Figure 11) is small to moderatein size(1.5

mmto 2.8 mmhigh) (0.06to 0.11 in.) and its shellis globoseto ovate-conicwith

3.0 to 4.25whorls. Its penisis large,comparedto headandfoot size,andhastwo

to six glandularridges. TheFish Sloughspringsnail(Figure 11) is large(2.7mm

to 4.0 mm high) (0.11to 0.16 in.) with 4.25 to 5.0 whorlson its low-conicalshell.

Its penisis largewith ventral swellingandthreeor four glandularridges.

Aardhal’s springsnailis alsolarge(2.6mmto 3.4 mmhigh) (0.1 to 0.13 in.) with a
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Figure 11. Drawingsof shellsof FishSloughSpringsnail:a - d, andOwens
Valley Springsnail:e - g. a = Mule Spring; b = springatToll House;c = stream
in canyonsouthof PiuteCreek;d= springat GrahamRanch;e = FishSlough
NorthwestSprings;f~=FishSloughBLM Spring;g= FishSloughNE Spring.
Drawingsfrom Hershler, 1989, with permission.
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andOwensspringsnail(numbers)in OwensBasin.
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broad,conicalshellwith 3.75 to 4.25 whorls. Penialcharacteristicsincludean

elongatefilament,ventralswellingandavery small lobe,andoneto three

glandularridges(Hershler1989).

Recentaquaticmollusksurveysin southernCaliforniaandNevada

identifiedfive springsnailspecies(Family Hydrobiidae)in the OwensBasin

(Hershler1989,Hershler1994). FishSloughandAardhal’sspringsnailsare

endemicto theOwensBasin,andOwensspringsnailis knownfrom

approximately10 OwensBasinsprings(Hershler1989, 1998;HershlerandPratt

1990)(Figure 12). Additional surveysareneededto completelydocumenttheir

distribution. Otherbiological surveysin theDeathValley systemindicatethat

futurestudiesarelikely to discoveradditional,newspring-dwellingtaxa,also

possiblyendemicto theOwensBasin(La Rivers 1948, 1953;HershlerandSada

1987, Shepard1990, 1992;Odionet al. 1991).

OwensBasinspringsnailspeciesarerarelysympatric. FishSlough

springsnailsarefoundonly in FishSlough;OwensValley springsnailsinhabit

eight springsalongtheInyo MountainandWhite Mountainescarpmentson the

eastsideof theOwensValley; Aardhal’sspringsnailoccupiesa singlespring in

BentonValley (Hershler1989, 1994).

Knowledgeofspringsnailecologycomesmostly from observationsmade

duringtaxonomicanddistributionalstudies,andfrom field studiesofP.

owensensisconductedby Sada(in /itt. June25, 1994memorandumto Mr. Terry

Russi,U.S. BureauofLandManagement,Bishop,California). Springsnailsin the

genusPyrgulopsisoccupyhabitatsasvariedasalkali lakes,rivers,andsmall

springsthroughouttheirrangein westernNorthAmerica(Hershler1994),but

OwensBasinspringsnailstypically inhabitonly springsandshortsectionsof

springbrooklocatedbelow 2,286m (7,500ft) elevationwith goodwaterquality.

Springsnailsgenerallyinhabitaquaticvegetationand gravelsubstratesin flowing

waterwheretheyfeedon algae. In populationandhabitatsurveysof asingle P.

owensensispopulationduring JuneandMarch, Sada(in /itt. March 8, 1995
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memorandumto Mr. Terry Russi,U.S. Bureauof LandManagement,Bishop,

California)observedthatsnail densityatthis sitewaspositivelycorrelatedwith

watervelocitiesof lessthan 18 cmper second(0.6ft per second),andthe

presenceofaquaticvegetation,detritus,andgravelsubstrate.Meanpopulation

densityduring Junewasapproximately0.5 snails/cm2(range0 to 8.1)andin

Marchit wasapproximately0.9 snails/cm2(range0 to 6.9). Otherobservations

suggestthat habitatuseanddensityof all OwensBasinspringsnailsaresimilar

(Sadafield notes). Springsnailsareoviparous,andit is believedthateggsarelaid

in spring. Thespringsnailprobablyliveslessthan 1 year.

Springsnailsdo not live outsideof anaquaticenvironment,andappearto

be sensitiveto environmentaldegradationcausedby overgrazing,impoundment,

decreasesin spring flow, and impactscausedby non-nativemollusks(Hershler

and Sada1987). Thesensitivity of springsnailsto thesefactorssuggeststhat they

occupyhabitatsthathaveremainedin nearlypristineconditionovergeologic

time. Longpersistenceandhabitatstability is alsosuggestedby biogeographic

studiesdocumentingawide diversityof endemictaxainhabitingmanyendorheic

basinsthroughouttheGreatBasin(HershlerandSada1987,HershlerandPratt

1990,Hershler1989,Hershler1994). Distributionof fossil andextantspringsnail

populationshasbeenusedto explainprehistoricdrainagepatternsof river systems

throughoutthewesternU.S. (Taylor 1966, 1985;HershlerandPratt 1990).

OwensValley checkerbloom

OwensValleycheckerbloom(Sida/ceacovi//ei) is aU.S. Fishand

Wildlife Servicespeciesofconcernandis listed asendangeredby theStateof

California.

OwensValley checkerbloom(Figure13) wasfirst collectedatHaiwee

Meadowsby F.V. Coville in 1891duringtheDeathValley Expedition. This

memberofthemallow family (Malvaceae)hada lengthytaxonomichistory

beforebeingdescribedasa speciesendemicto theOwensValley (Hitchcock
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Figure 13. Illustrationof OwensValley Checkerbloom.Illustrationby Joy
Fatooh.
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1957). It is atall, 30 to 90 cm (12 to 36 in.) perennialherbwith palepinkish-

lavenderflowersthatbloomsduring MayandJune.Botanicalsurveyssuggest

thatit occursthroughouttheOwensValley (Figure 14). Therearepresently40

occurrenceslisted by CDFG’sNaturalDiversity Database(1998),sevenofwhich

arehistorical locationsthat couldnotbe relocated,havebeenextirpated,or

supportonly oneor two plants. Monitoringof 15 to 20 occurrencesin 1993 and

1994by Inyo CountyandLADWP biologists,foundthat manyoccurrences

includemorethan 1,000individual plants,andthatseveraloccurrencesinclude

morethan 100,000plants(Manning 1995,P. Hubbard,pers.comm.,LADWP,

Bishop,CA, 1995). Manning(1995)estimatedthatthedensityin 20 different

populationsrangedfrom lessthan0.1 plants/in2to 8.82 plants/in2. OwensValley

checkerblooininhabitsalkalinemeadows(Distich/is spicata-Sporobo/usairoides

association)thatareseasonallyorpermanentlywateredby eitherlateralflow from

nearbystreamsand springs,orgroundwater. Its large,fleshy rootallows it to

survive dryperiodswhensoil moistureis low, but it cannotpersistwherethesoil

is continuouslydry.

Little is knownaboutotheraspectsof its habitator demography.Halford

(1994)conductedpreliminaryresearchon therelationshipsbetweenvegetation

cover,soil moistureandtemperature,andseedlingestablishmentat two

populationsin thenorthernOwensValley. She foundthat seedlingdensityand

plantvigor werepositively correlatedwith soil wateravailability (Halford 1994).

Additional efforts to understandOwensValley checkerbloomecologyand

demographyareneeded.

Thealterationof surfacewaterdrainagepatterns,groundwaterpumping

andconversionoflandto agriculturalusesduring thelastcenturylikely resulted

in substantiallossof themoistalkali meadowhabitatsin whichthis speciesgrows

(Manning 1993). ThelocationwhereOwensValleycheckerblooinwasfirst

collectedis now inundatedby HaiweeReservoir,constructedin theearly 1 900sas

apartof theOwensValleyAqueductSystem(DeDecker1978). Mostof the
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locationswheretheOwensValley checkerbloomhasbeenrecordedin thelast10

to 15 yearsappearto be relativelystable,in termsof plantnumbers(Natural

Diversity DataBase1998;Manning 1995). However,manyofthesitesare

grazedby livestockandmanyarein areasthatmaybe affectedby thepumpingof

groundwater(Manning 1993). Manning(1995)reportedthataboutone-halfofthe

15 to 20 sitessurveyedin 1993 and 1994were in fair to poorconditionbasedon

abundanceofnon-nativeplantspecies,livestockuse,plantvigor, andsoil

moistureindicators. Livestockwill grazeflowering stalksof thisspecies;

significantlyreducedflowering hasbeenrecordedin populationssubjectto

livestockgrazingwhencomparedto thoseungrazed(Manning1995). Ground

waterpumpingmayalsohaveanincreasedeffect on this taxonandits alkali

meadowhabitatduring extendeddroughts(Manning 1994). Thesefactorsaffect

differentoccurrencesto varyingdegrees;however,a numberoflargepopulations

persist,severalnewpopulationshavebeenlocated,andexisting evidencesuggests

thatfewpopulationshaverecentlydisappeared(NaturalDiversity Database

1998). Thelong-termconsequencesof human-inducedthreatson thecontinued

viability of populationsof OwensValley checkerbloomneedmoreconsistent

monitoring.

Inyo County mariposa lily

Inyo Countymariposalily (Ca/ochortusexcavatus)(Figure 15) is a

speciesof concern.It is knownfrom fewerthan 50 localitiesandthenumberof

plantsfoundin mostpopulationsdoesnot appearto havechangedsubstantiallyin

thepastdecade,howevermostpopulationsarerelatively small.

This lily wasfirst collectedin 1886alongBishopCreek,westofBishop.

Greene(1890)describedCa/ochortusexcavatusin 1890. Somelaterauthors

includedC. excavatusassynonymouswith morewide-rangingspecies,butby the

middleofthis centuryit wasdescribedasendemicto theOwensBasin(Munz

1959).
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Figure 15. Illustrationof Inyo Countymariposalily. Illustrationby JoyFatooh.
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Inyo Countymariposalily is aperennialwhichgrowsfrom abulb, andhas

few,long, linearleaves.It bloomsduring April andMay. Theovary ofInyo

Countymariposalily is linearandnotwinged,andthe3-angledcapsulesare

linear-lanceolateandup to 4 cm (1.5 in.) long (Chronquisteta/. 1977).

Although it resemblesthesegolily (Ca/ochortusbruneaunisNelson& J.F.

MacBride)which alsooccursin theeasternSierraNevadaregion,theInyo

Countymariposalily is distinguishedby its greaterheight(upto 0.75 m (2.5 ft)),

deeplydepressedpurpleglands(FiedlerandNess1993),and oblong,reddish-

brownanthers(Chronquistetal. 1977).

Theplantis distributedthroughouttheOwensBasinin Inyo andMono

Countiesbetween1,100m and2000m (3,800ft and6,600 ft) in elevation(Figure

16). TheCDFG NaturalDiversity Database(1998)lists 42 knownlocalities. The

lily is associatedwith moistalkali soils in meadowsor ecotonesbetween

meadowsandsagebrushscrubplantcommunitytypes. It is difficult to determine

its historicalabundanceanddistribution;however,characteristicsof its habitat

andits wide distributionin theOwensBasinsuggestthatit mayhavebeenmore

abundantwhenalkali meadowsweremoreextensiveearlyin this century

(Manning 1995). It is frequentlyfoundin associationwith OwensValley

checkerbloom.Surveysby LADWP andInyo Countybiologistsindicatethat

therecanbe greatvariationin thenumberof plantsthatproduceabove-ground

partsin any givenyearandthat dormancyof bulbsmayfluctuatedueto annual

precipitationpatternsand other,asyet unrecognized,environmentalfactors(P.

Novak,pers.comm.,LAD WP, Bishop,CA, 1994,Manning 1995). Studiesof

otherCa/ochortusspecieshaverevealedlittle aboutfactorsinfluencingdormancy

rates(Fiedler1987).

No studieshaveexaminedInyoCountymariposalily ecology;however,

studieshavebeenconductedon othermembersof thegenus. Reproductionin

Calochortusis predominatelysexual,althoughvegetativereproductionfrom

daughterbulbsandbulbils developedin leafaxilsis knownthroughoutthegenus
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(Ownbey1966). Fiedler(1987)foundCa/ochortusspeciesto haveawide variety

of life histories. Hercomparisonof rareandwiderangingtaxaindicatedthat rare

speciesaretypically climax specieswith populationsin equilibriumwith unique

soil environments,whereaswide rangingspecieshavelife historiesmoretypical

ofcolonizingplants. Fiedler(1987)foundthatindividual plantslive up to 10

years,andmaybe dormantmanyyearswhenannualprecipitationis low.

Photosyntheticstructuresaresmall in manyCa/ochortusspecies,andare

frequentlylimited to asingle leaf(Ownbey1966),suggestingthat damageto

thesestructuresmayadverselyaffect bulbvigor andreproductiveoutput. Fiedler

(1987)observedherbivoredamageto C. obispoensisand C. tiburonensisleaves

from pocketgophers(Thomomysbottae),jackrabbits(Sy/vi/agusaudubonii),

brushrabbits(Sy/vi/agusbachmani),andmule deer(Odocoi/eushemionus),and

suggestedthattheseimpactscould limit reproductivesuccess.

Thespeciesis believedto be threatenedby groundwaterpumping,

livestockgrazing,andcompetitionwith nonnativeplants;developmentandroad

maintenancemayalsoaffect somepopulations(SkinnerandPavlik 1994). Of the

16 sites thatLADWP andInyo Countybiologistssurveyedin 1993and 1994,

abouttwo-thirdswerein fair to poorconditionbasedon abundanceof non-native

plantspecies,livestockuse,plant vigor, andsoil moistureindicators. Indirect

effectsof livestockgrazing,suchasapotentialreductionin pollinator foraging

activity (Halford 1993)mayalsooccur,buthavenotbeenstudied. Additional

informationis neededto understandspatialandtemporalcharacteristicsof Inyo

Countymariposalily abundanceandtheeffectsof groundwatermanagementand

livestockuseon populationdynamics.
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C. ConservationMeasures

Variousefforts by BLM, U.S. ForestService(USFS),California

Departmentof FishandGame(CDFG),LADWP, UniversityofCalifornia,and

theAnheuser-BuschCompanyhaveattemptedto protectendemicOwensBasin

speciesby establishingnewpopulations.Overthepast20 years,mostofthese

programshavefocusedon OwenspupfishandOwenstui chub;asaresult,

extinctionofthesespecieshasbeenpreventedby establishingintensively

managedrefugesthat arepartially isolatedfrom non-nativefishes. Although

extinctionofOwenspupfishandOwenstui chubhavebeenaverted,thecontinual

extirpationofrefugepopulationsby eithernaturalevents(e.g.,emergent

vegetationgrowth,earthquakes)or vandalismshowsthata relianceon refuges

cannotaccomplishrecoveryof thesespecies.

Conservationprogramsfor otherrarespecieshaveprimarily focusedon

activitiesat FishSloughandon researchexaminingtheir distribution,habitat

requirements,andlife history. BLM conductsannualrareplantsurveysandis

investigatingtheartificial propagationof OwensValleycheckerbloom;LADWP

annuallyinventoriesrareplantpopulations;CDFG annuallymonitor rarefish; and

Inyo Countyoftenmonitorsrarespecies.TheCDFG, usingFederalfundsmade

availablethroughsection6 of theEndangeredSpeciesAct, alsocontractedfor

baselinebiological studiesdescribingthevegetationandwildlife in FishSlough

andprovidinglife history informationon FishSloughmilk-vetch(Ferrenand

Davis 1991,MazerandTravers1992).

Many agencieshavecooperatedto protectandenhanceterrestrialand

aquatichabitatsin Fish Slough. TheLADWP andCaliforniaFishandGame

Commissiondesignated8.5 ha (21 ac)astheOwensValleyNativeFishes

Sanctuaryin 1970. A total of 14,622ha(35,926ac)of FishSloughandits

surroundinghydrologicbasinweredesignatedby BLM asan Areaof Critical
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EnvironmentalConcernin 1982,andtheUniversity ofCaliforniarecognizesFish

Sloughasan EcologicalStudyAreaAffiliate Sitein its NaturalReserveSystem.

TheService,CDFG, LADWP, BLM, andUniversityof Californiacooperatively

agreedin 1984to protectandenhancetheuniqueassemblageof endangered

species,rareplants,wetlands,andarchaeologyin FishSloughby implementing

appropriatemanagementactions(U.S. BureauofLandManagement1984).

TheCity ofLos AngelesandInyoCountyrecentlyagreedto manage

groundwaterresourcesandminimize long termimpactsofgroundwaterpumping

on OwensValleyvegetation(EIP Associates1991). This agreementshouldalso

facilitateprotectionandrecoveryof rarespeciesin theOwensBasin.

D. Strategyof Recovery

Successfulimplementationofthis recoveryplanrequiresmanagement

activitieson landsownedor administeredby BLM, LADWP, andotherprivate

landownersandrequirespublicparticipationin modifying (asnecessary)the

traditionalusesandrecreationalactivitiesoccurringin manyConservationAreas.

Thiscanonly be accomplishedby workingcloselywith local landandresources

users,StateandFederalagencies,and localgovernments.A substantialeffort is

necessaryto educatethepublic aboutthe goals,challenges,andpotentialadverse

impactsofimplementingandfailureto implementtheplan. Thegreateststrides

towardsecurityfor Owensbasinnativewetlandsandrarespeciestheysupport

will be madewhenthe landownersandresourceusersfully understandthis

recoveryprogram.

Pastrecoveryprogramsin theOwensBasinhavefocusedon protecting

rarespeciespopulations,particularlynative fishes,in small, isolatedrefuges. The

goalof thisrecoveryplanis to integraterarespeciesrecoveryandprotectioninto

a landscapewith manyexisting landuses. Managementto protectthediversity of
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rarespecies(e.g.,fishes,plants,aquaticmollusks,amammal,andbirds)that

inhabitaquaticandwetlandecosystemsin theOwensBasinshouldaccomplish

recoveryfor the listed speciesandarrestthedeclineofspeciesofconcern,thus,

avoidingtheneedoffuturelistings.

Thisplandescribestasksnecessaryto maintainhealthyaquaticand

wetlandecosystemsandtheirassociatednative speciesin theOwensBasinusing

atwo-tieredapproach.Speciesin thefirst tierareFederallyandStatelisted, and

speciesofconcern,endemicto theOwensBasin(Table 1). This recoveryplan

describestasksnecessaryto accomplishtheirrecovery. Speciesin Tier 2,

althoughtheymaybe listed by theFederalgovernmentand/orthe Stateof

California,orbe speciesof specialconcern,do nothavedistributionsrestrictedto

theOwensBasin(Table2). A setof managementguidelineshavebeenprepared

to identify programsthatare necessaryto protectthesespeciesfrom further

declinesin theOwensBasin(seeAppendixC). Althoughavailablefor wide use

throughouttheOwensBasin,theseguidelinesshouldbe usedin thedevelopment

theconservationplan(s)for theConservationAreas.

Protectionandrecoveryofrarespeciesin aquaticandwetlandecosystems

in theOwensBasinwill be accomplishedby establishingasystemof managed

ConservationAreaswhereprotectivestrategiescanbe implementedwith ahigh

probabilityofsuccess.A numberof ConservationAreashavebeenidentified

throughoutthebasin;theseConservationAreasarelandscapeunits thatinclude

habitatfor rarespecies,characteristicOwensBasinvalley-floorwetland

landformsand soils, andsufficientbuffersto maintainecologicalandgeological

processesnecessaryto protectaquaticandmesicalkali meadowecosystems.

Theyarealsoecologicallydiverseandencompasshabitatswhererarespecies

richnessis highest,impactsof existing landandwaterusesareminimal, and

chancesfor recoveryof listed speciesandprotectingcandidatespeciesare

greatest.Furtherevaluationmayshowthat someofthe identifiedConservation

Areascannotbeeffectively usedfor recovery. Theseareaswill be droppedfrom

55



furtherconsideration.In a similarmanner,futureevaluationsmayindicatethat

othersitesaresuitableand shouldbe consideredasConservationAreas(suchas

WarrenLake,lowerOwensRiver,wetlandimprovementson OwensDry Lake,

andhabitatsadjacentto theOwensRiver nearBig Pine). If appropriate,these

Areaswill be addedto increasethe likelihood ofsuccessfulrecoveryand

protection.

SixteenConservationAreasarerecommendedto achieverecoveryand

protectionoftargetspecies.ConservationAreaswereselectedby first mapping

thecurrentdistributionsof Tier 1 andTier 2 speciesusingaGeographic

InformationSystemto identify sitesrich in rarespeciesdiversity. All siteswith

highrarespeciesrichnesswere identifiedaspotentialConservationAreas. A

matrixanalysiswasthenusedto additionallyexaminethis informationand

determinetheutility ofeachpotentialConservationAreaasasitewhererecovery

andprotectionof Tier 1 speciescouldoccurby conservingnative plant and

animalcommunities.Thematrixanalysiswasusedto rateeachareafor its value

to rarespecies,ecologicaldiversity, chancesfor successfullyimplementing

recoverytasks,andtherelativemagnitudeof conflictingusesthatwould decrease

chancesfor successfullyimplementingrecoverytasks. This analysiswasnot

intendedto be an absoluteguideto ConservationArea identification,but it was

usedasasubjectivetool to comparetherelativevalueof differentareasin the

Owensbasinfor recoveryandenhancementofrarespecies.Matrix variablesare

shownin Table4, andadescriptionof thematrixanalysisis presentedin

AppendixA.
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Table 4. Matrixvariablesusedto analyzesuitability ofpotentialConservationAreas
for recoveryoftargetandrarespeciesoccupyingOwensBasinwetlandandaquatic
sites.*

Matrix Criterion Analysis Scale

Numberof listed or proposedspeciespresent 0 = none,2 = 1 sp.,4 = 2 spp.,6 = 3 spp.

Numberof speciesofconcernpresent 1 for eachspeciespresent

Numberof Tier2 speciespresent 1 for eachspeciespresent

Presenceofaquatichabitat 0 = none,2 = present

Presenceofmesicalkali meadows 0 = none,2 = present

Wetlandspeciesdiversity evaluation 2 = low, 4 medium,3 = high

Historical listed or candidatespecieshabitat 0 = none,3 = present

Recoverability 1 = low, 2 = medium,3 = high

Presenceof conflictinguses 0 = manyto 50 = none
“ Listed speciesandspeciesof concernareshownin Table1, Tier 2 speciesare shown in Table 2.
Definition of matrix variablesanda descriptionofmatrix analysisarepresentedin AppendixA.

Severalsmall ConservationAreaswerealsoselectedthat werenot

examinedby matrixanalysis.Thesesmallareas(e.g.,discretespringsystems,

isolatedriparianandstreamsystems)wereincludedin the list of recommended

ConservationAreasbecausetheyrepresenthabitattypesnotoccurringin areas

examinedby matrix analysis.Theyarenecessarycomplementsto thesystemof

largerAreasbecausethey includedrepresentativerarespeciesandexamplesof

wetlandand aquatichabitattypesthatdo not occurin largerConservationAreas.

Failureto protectthesesmallerConservationAreasmayalsoresultin population

declinesthatwould necessitatefuture listings. Table 5 showsthelocation,rare

species,andrelativesizeofrecommendedConservationAreas. Large

ConservationAreasaregreaterthan2,850 ha(7,000ac);mediumConservation

Areasare400 to 2,850ha (1,000to 7,000ac),and small ConservationAreasare

lessthan400 ha (1,000ac).
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Implementationofthis recoveryplanwill applyanadaptivemanagement

strategyto protectingtargetspeciesandhabitatsin theframeworkprovidedby

existing landuses. Researchandmonitoringare critical elementsof theprocess.

Managementdirectionwill be shapedby feedbackfrom necessarystudies.

Severalassumptionshavebeenmadein thepreparationofthis recovery

plan:

1. Recoveryactionsfor OwensBasinrarefishesaremostlikely to succeed

whereimpactsofnon-native,deleteriousaquaticspeciescanbecontrolled

throughhabitatmanipulationor isolation;

2. Neithernamedtributariesto theOwensRivernorthemain-stemOwens

River canbe orwill be reclaimedashabitatfor thenative fish assemblage.

This approachto recoveryis necessarybecausedeleterious,non-native

aquaticspeciesaredistributedthroughoutthesystem,andthedifficulty

andexpenseof moderatingtheirimpactsin theseriver habitatslimits the

likelihood for successfulimplementationofrecoverytasksin these

environments.

3. Sitesexistwherethestructureof nativeOwensBasinterrestrialvegetation

communitieshasbeenaffectedby livestockgrazing,groundwater

pumping,off-road vehicles,andintroducedspecies.However,many

currentlandusesmaystill be acceptablewithin therecommended

ConservationAreasprovidedthat theyaremanagedsuchthatthenatural

persistenceand resilience(sensuPimm 1991)ofOwensBasinplantand

animal communitiesoccupyingaquaticandwetlandecosystemsis

maintained.It shouldbe possibleto recoverandprotectTier 1 species

entirelywithin theConservationAreasidentified in this planif protection

canbe assuredthroughbindingmanagementagreementsfor each

ConservationArea.

Severalfeaturesofthenetwork ofproposedConservationAreassupport

theassumptionthatthenetworkis adequateto recoverandprotectthetarget
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species:1) theproposedsystemof ConservationAreasincludesat least60 percent

ofall valley floorwetlandsin theOwensValley andall locationsin theOwens

Basinwheretherichnessoflisted speciesand otherspeciesofconcernis high; 2)

theproposedsystemincludesmanyConservationAreasencompassingall ofthe

ecologicalandbiological diversityknownfrom wetlandecosystemsin theOwens

Basin, all soil typesknownfrom OwensBasinwetlands,all elevationswhere

valley-floor wetlandsoccur,andtheentiregeographicrangeof wetlandsfrom

Long Valley andBentonValley to thesouthernOwensValley; 3) theproposed

systemis intendedto includemostof the knownInyo Countymariposalily

localities andOwensValley checkerbloomlocalities(includingthousandsofthe

lily andhundredsof thousandsthecheckerbloomplants),all Fishsloughmilk-

vetchpopulations,all extantpopulationsofOwenstui chub,andall extantOwens

pupfishpopulationsoccupyingnaturalhabitats;4) establishmentof Owens

pupfishandOwenstui chubsin ConservationAreaswill increasetheir

distributionby at least1,000percentand 1,850percent,respectively,over current

conditions;(seeTable6); and5) theseConservationAreasalsoincludeall valley-

floor wetlandhabitatswhererarespeciesrichnessis highandwheremanagement

actionsthatcontrolimpactsof deleteriousnon-nativespeciesarelikely to be

successful.EventhoughConservationAreasincludeacomparativelylarge

amountof land,recoveryandprotectionprogramswill protectrarespecieswithin

only asmall portionoftheirhistoricalhabitat. Following implementation,less

than 1 percentofwatersin theOwensValleywill be dedicatedto nativefish

conservation,which is lessthan1 percentof thehistoricaldistributionofthese

fishes.A greaterproportionofhistoricalhabitatswill be conservedfor otherTier

1 species(e.g.,approximately75 percentof historicalOwensValley

checkerbloomandInyo Countymariposalily habitats).For specieswith limited

historical distributions(e.g.,FishSloughmilk-vetch,OwensValley springsnail,

andLong Valley speckleddace) all remaininghabitatwill be conservedand

reintroductionmaybe attemptedwithin ConservationAreahabitats.
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Within theseConservationAreas,populationsizeandlocal distributionof

listed speciesandspeciesof concernwill be allowedto fluctuatein responseto

naturalandhuman-associateddisturbancewithin thenaturalrangeofpopulation

variation. Specificmanagementactionsmaybe requiredto moderatedisturbances

sothatpopulationandcommunityviability canbe maintainedwithin the limits of

naturalpersistenceandresiliency. Studiesquantifyingrelationshipsbetween

anthropogenicusesandcommunityandpopulationdynamicsmaybe requiredto

morepreciselydeterminetheamountofdisturbancethat canbe toleratedwhile

retainingthepersistenceof naturalcommunities.Habitatmanagementandfuture

researchin theConservationAreasshouldbe consistentwith theEcological

SocietyofAmerica’sSustainableBiosphereInitiative by recognizingthat

“achievementof sustainabilityoftenrequiresbothminimal subsidizationof

managedsystemsso theyarerelativelyself-sufficient,andrestorationof damaged

systemswhosegoodsandservicesareessentialto humanwell-being.”

(Lubchencoetal. 1991,page394).

Limiting effectsof non-nativefisheson theOwensBasinnativefish

assemblagewill be thegreatestchallengeto fish recovery.Pastmanagement

activitieshavefocusedon maintainingnative fishesin refugeswhereattempts

havebeenmadeto eliminateconflictsbetweennativeand non-nativefishes.

Chemicaltreatmenthasbeenusedto eradicatenon-nativespecies,andbarriers

havebeenconstructedto segregatenativeandnon-nativefish. Repeated

vandalousandunauthorizedintroductionsofnon-nativespeciesinto these

sanctuarieshascompromisedtheeffectivenessoftheserecoveryprogramsand

demonstratedthatrecoveryis notpossibleusingonly this strategy.Implementing

this recoveryplanwill requirereestablishingOwensBasinnative fishesin large

portionsoftheirnativerangewhile implementingmanagementstrategiesthat

maintainhabitatsmoresuitableto nativefishesthanto non-nativespecies.These

managementactionsmayconsistofmanipulatingtheextentandcharacteristicsof

aquatichabitats,maintainingnativefish in areaswhereaquatichabitatsmaybe
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easilyand efficiently managed,andisolatinglargeareasofhabitatusingphysical

barriersto discourageinvasionofnon-nativefishes. Underthis strategy,non-

nativefishesneednotbeeliminatedfrom aConservationArea. However,

managementshouldbe implementedto preventdominance(expressedin

communitybiomass)ofthefish assemblageby deleteriousnon-nativespecies.

RecoveryoftheFishSloughmilk-vetchwill requireactivitiesonly in the

proposedFishSloughConservationArea,dueto thevery limited distributionof

this taxon. Neededrecoveryactionsincludeprotectionof springdischarges,

modificationoflivestock grazingto ensurethat its habitatis notbeingdegraded,

restorationofpreviouslysuitablehabitatthat no longersupportsthemilk-vetch,

removalandcontrolof nonnativespeciesandotherthreatsthat mayarise,

protectionof landson whichthemilk-vetchoccursthroughaconservation

easementorotherpermanentmechanism,andresearchto determineits critical life

history andhabitatcomponentsandhow theseare affectedby management

actions.Continuedmonitoring will alsobeneeded.

Protectionofspeciesof concernshouldfocuson securingtheirexisting

distributionandabundancewithin ConservationAreasandin any areasthatmay

be deemedessentialto thesetaxain thefuture,thatarenotwithin this framework.

Additional researchwill be necessaryto determinedistribution,abundance,and

habitatrequirementsofrarespeciesin eachConservationArea,andto develop

appropriatemanagementstrategiesthatmaintainnativeplantandanimal

communitystructureandpersistence.

Implementingthis recoveryplanwill requirecooperationamongmany

public agenciesandprivatelandownersincluding, butnot limited to, LADWP,

the Service,CDFG,BLM, USFS,thecountiesof Inyo andMono,andprivate

parties.Theownershippatternin eachConservationAreawill be identified

beforeboundariesaredelineatedandmanagementplansare developed.
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1. ConservationAreas

SixteenConservationAreasareidentifiedasintegralto thisrecoveryplan.

TableS lists theConservationAreasandtheTier 1 andTier 2 speciesfoundin

each.GenerallocationofeachConservationAreais shownin Figures17 through

22. Actualdelineationofboundarieswill be determinedaspartoffuturerecovery

plan implementation.

Table 5. Generallocation,Tier 1 andTier2 speciesoccurrence(known),
approximatesize,ownership,andmatrix ratingvalueof recommendedOwens
BasinConservationAreas.

Conservation
Area

Location Species Size’ Ownership Matrix
Value2

Little Hot
Creek

Long
Valley

Owenstui chub
Alkali ivesia

Small USFS,
LADWP

BLM

n/a

Whitmore Long
Valley

LongValley speckled
dace
Alkali ivesia

Small LADWP n/a

Little Alkali Long
Valley

LongValley speckled
dace

Small BLM,
LADWP

n/a

Hot Creek Long
Valley

Owenstui chub
LongValley speckled
dace*
Owenssucker

Small LADWP,
USFS,BLM,
Private

n/a

North Benton Benton
Valley

Owensspeckleddace*
Aardhal’sspringsnail

Small Private n/a

Mathieu Benton
Valley

Owensspeckleddace Small Private n/a
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Conservation
Area

Location Species Size1 Ownership Matrix
Value2

RoundValley Owens
Valley

Owenspupfish*
Owenstui chub*
Owensspeckleddace
Owenssucker
OwensValleyvole
Southwesternwillow
flycatcher
Yellow warbler
Yellow-breastedchat
InyoCountymariposa
lily
OwensValley
checkerbloom
Alkali ivesia
Silverleafmilk-vetch

Large LADWP 51

Fish Slough Owens
Valley

Owenspupfish
Owenstui chub
Owensspeckleddace*
Owenssucker*
FishSlough
springsnail
FishSloughmilk-vetch
Inyo Countymariposa
lily
Alkali ivesia
Hot springs
fimbristylis
Silverleafmilk-vetch

Large BLM,
LADWP,
CDFG
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Conservation
Area

Location Species Size1 Ownership Matrix
Value2

PaiuteCreek White
Mountains

Owensspringsnail
Inyo Countymariposa
lily

Small BLM,
LADWP

n/a

WarmSprings Owens
Valley

Owenspupfish
Owenstui chub*
Owensspeckleddace*
Owenssucker*
Owensspringsnail
Inyo Countymariposa
lily
OwensValley
checkerbloom

Med. LADWP 47

BakerCreek Sierra
Foothills

Southwesternwillow
flycatcher
Yellow warbler
Yellow-breastedchat
Westernyellow-billed
cuckoo
OwensValley
checkerbloom
Inyo Countymariposa
lily

Small LADWP 50

Toll House White
Mountains

Owenssprmgsnail Small USFS n/a

Mule Spring Inyo
Mountains

Owenstui chub Small BLM n/a

Hogback Sierra
Foothills

Yellow-breastedchat
Westernyellow-billed
cuckoo
Inyo Countymariposa
lily

Small LADWP,
BLM

50
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Conservation
Area

Location Species Sizet Ownership Matrix
Value2

Blackrock Owens
Valley

Owenspupfish*
Owenstui chub*
Owensspeckleddace*
Owenssucker*
OwensValleyvole
Leastbittern
Inyo Countymariposa
lily
OwensValley
checkerbloom

Large LADWP 47

Southern
Owens

Owens
Valley

Owenspupfish*
Owenstui chub
Owensspeckleddace*
Owenssucker*
OwensValley vole
Westernsnowyplover
InyoCountymariposa
lily
OwensValley
checkerbloom

Large LADWP,
BLM,
StateLands
Commission,
Private
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5izeclasses small= lessthan400 hectares(ha) (1,000acres(ac));medium 400to 2,800ha(1,000to 7,000ac);
large greaterthan2800ha(7000ac).
2Matrix valuesrefertonumericalresultsof matrixanalysis;maximumpossiblematrix rating 91 points. Most small
ConservationAreaswerenotevaluatedusingmatrix criteria.
* denoteshistoric locality of taxaextirpatedfrom a ConservationArea

ConservationArea Summaries

Little Hot Creek ConservationArea lies atapproximately2,200m

(7,200fi) elevationin Long Valleyandincludessourcespringsof Little Hot

Creek,its outflow, andborderingmeadows(Figure17). Thespringsourceand

muchof thespringbrookof this small ConservationArea lie within theInyo

NationalForest;thedownstreamendofthesite is ownedby BLM andLADWP.

Little Hot CreekConservationArealies in MLRA 26, with potential vegetation

andsoils categorizedasstreambank,moist flood plain, sodicmeadow,andwet

meadowfollowing NRCSEcologicalSiteDescriptions(Table3). This thermal
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aquatichabitatsupportsan Owenstui chubpopulationthatis currentlyrestricted

to USFSland. Recoveryactionsin this ConservationAreashouldinclude

expandingOwenstui chubhabitat,eliminatingnon-nativefishesandinstallinga

fish barrierto preventupstreammovementinto Little Hot Creek, protecting

springdischargefrom adverseimpactsof groundwaterpumpingand geothermal

development,protectingvegetationfrom excessivelivestock grazingandrestoring

vegetationcommunities.Managementof theLittle Hot Creeksite shouldbe

consistentwith achievingpotentialvegetationconditionsasdescribedby the

NRCSEcologicalSiteDescriptions,theU.S. Bureauof LandManagement’s

DesiredPlantCommunityDefinitions,andBLM documentson riparianzone

properfunctioningcondition(U.S. BureauofLandManagement1993and1995).

Whitmore ConservationArea lies atapproximately2,100m (7,000ft)

elevationin Long Valley andincludesWhitmoreHot springs,andits outflow,

wetlands,andadjacentmeadows(Figure17). This small ConservationArea is

ownedby LADWP. This ConservationAreais within MLRA 26,wherepotential

vegetationandsoilsarecategorizedassodicmeadowandwet sodicmeadow

following NRCSEcologicalSiteDescriptions(Table3). LongValley speckled

daceoccupyall aquatichabitatwherewatertemperaturesarelessthan28” C (Sada

field notes). Recoveryactionsshouldfocuson protectingthisConservationArea

from groundwaterdepletion,establishmentof non-nativespecies,andexcessive

livestockgrazing. Managementof grazingin wetlandssurroundingthe spring

shouldbe consistentwith achievingpotentialvegetationconditionsasdescribed

by theNRCSEcologicalSite Descriptions,theU.S. Bureauof Land

Management’sDesiredPlantCommunityDefinitions, andBLM documentson

riparianzoneproperfunctioningcondition(U.S. Bureauof LandManagement

1993 and 1995).
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Little Alkali ConservationArea lies at approximately2,100m (7,000 ft)

elevation in Long Valley and includes an unnamed thermal spring, its outflow,

wetlands, and adjacentmeadows(Figure 17). The sourcespringand

approximately one-half of the spring brook in this smallConservationArea is on

BLMland. The remaining length of the spring brook, upstream from Little Alkali

Lake, is owned by LADWP. Little Alkali Conservation Area is in MLRA26,

with vegetation and soils categorizedassodicmeadowandwet sodicmeadow

following NRCSEcological Site Descriptions(Table3). Long Valley speckled

dacearescarceand limited to lessthan90 m(300 ft) of spring brook. Recovery

actionsshouldfocuson protectingthisConservationArea from invasionby non-

nativespeciesandadverseimpactscausedby overgrazingandgroundwater

pumping. Managementin this ConservationAreashouldbe consistentwith

achievingpotential vegetationconditionsasdescribedby theNRCSEcological

SiteDescriptions,theU.S. BureauofLandManagement’sDesiredPlant

CommunityDefinitions,and BLM documentson riparianzoneproperfunctioning

condition(U.S. Bureauof LandManagement1993 and 1995).

Hot Creek ConservationArea lies at approximately2,100m (7,000ft)

elevation in Long Valley andincludesspringsat CDFG’s Hot CreekFish

Hatchery, Hot Creek, and adjacent meadows (Figure 17). Approximately 20

percent of this small Conservation Area is ownedby LADWP, 40 percentis on

USFSland, and the remainder is privately owned. Hot CreekConservationArea

includes MLRA26, with potential vegetation and soils categorizedasstreambank,

sodic meadow, moist floodplain, and wet sodic meadow, and MLRA29 with wet

meadowfollowing NRCSEcologicalSite Descriptions(Table3). Species of

interestat thissite occupyaquatichabitats;thereareno rareplant speciesknown

in this Conservation Area. Museumrecords indicate that rare aquatic species

occupiedHot CreekheadspringsandmuchofHot Creekto theOwensRiver

confluence. Recoveryactionsshouldrehabilitateandprotectaquatichabitats,
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Figure 17. Approximate location ofLittle Hot Creek, Hot Creek and
Whitmore ConservationAreas in Long Valley, Mono County, California.
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maintainspringdischarge,andreintroduceendemicspecies.Sportsfishing

shouldnot be affectedby recoveryactionsin this ConservationArea. Fishing

shouldbeallowedto continueat currentlevels.

NorthBenton ConservationArea is small andincludesaprovinceof

smallspringslying atapproximately1,700m (5,600ft) elevationin Benton

Valley (Figure 18). This small ConservationAreais privatelyowned. North

BentonConservationAreaincludesMLRA 29, with potentialvegetationandsoils

categorizedaswetmeadowandsalinebottomfollowing NRCSEcologicalSite

Descriptions(Table3). RecoveryactionsshouldreestablishOwensspeckleddace

andprotectthespringprovincefrom degradation.

Mathieu ConservationArea is small andincludesaprovinceof small

springsandtheir outflow lying at approximately1,700m (5,500ft) elevation

alonglowerMarbleCreek(Figure18). This ConservationArea is privately

owned. MathieuConservationAreaincludesMLRA 29,with potentialvegetation

andsoils categorizedaswet meadowand salinebottomfollowing NRCS

EcologicalSiteDescriptions(Table3). Recoveryactionsatthissiteshould

protectthespringprovinceby securingspringdischargeandprotectingthe

aquatichabitatfrom degradation.

PaiuteCreek ConservationArea includesseveralsmallspringsand

springprovinceslocatednorthandsouthof PaiuteCreekat approximately1,700

m (5,500ft) elevationat thebaseof theWhiteMountains(Figure 19).

Approximatelyequalportionsof thissmall ConservationAreaareownedby

LADWP andBLM. PaiuteCreekConservationAreaincludesMLRA 29,with

potentialvegetationandsoils categorizedassalinemeadowandwetlandwithin

Mojavedesertshrubvegetationfollowing NRCSEcologicalSiteDescriptions

(Table3). Recoveryactionsshouldmaintaincurrentspringdischarge,maintain
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tamariskeradicationprogramsto ensurethatreinvasionofthe springsitesdoes

not occur,andprotectterrestrialandaquatichabitatsfrom habitatalteration

causedby waterdiversion. Managementofthis siteshouldbe consistentwith

achievingpotentialvegetationconditionsasdescribedby theNRCSEcological

SiteDescriptions,theU.S. Bureauof LandManagement’sDesiredPlant

CommunityDefinitions, andBLM documentson riparianzoneproperfunctioning

condition(U.S. BureauofLandManagement1993 and 1995).

Round Valley ConservationArea includeslowerRockCreek,lower

PineCreekandseveralspringsandmeadowsatapproximately1,300m (4,300fi)

elevationin northernOwensValley (Figure 19). This large-sizedConservation

Area, approximately2,023 ha(5,000ac) in size, is ownedby LADWP. Round

Valley ConservationArea includesMLRA 29, with potentialvegetationandsoils

categorizedaswetland,wet meadow,andstreambankfollowing NRCSEcological

SiteDescriptions(Table3). This ConservationAreais believedto supportthe

largestextantOwensspeckleddacepopulation,which is foundin irrigation

ditchesandlower Rock andPineCreeks. It alsoincludesgoodquality riparian

habitatof largewillows (Sa/ixsp.)anddensewillow thickets. Recoveryprograms

shouldprotecthabitatsfrom excessivewaterdiversionandtheadverseeffectsof

overgrazing,andshouldcontrolnonnativespecies.Managementshouldbe

consistentwith achievingpotentialvegetationconditionsasdescribedby the

NRCSEcologicalSiteDescriptions,theU.S. Bureauof LandManagement’s

DesiredPlantCommunityDefinitions,and BLM documentson riparianzone

properfunctioning condition(U.S.BureauofLandManagement1993and 1995).

70



Figure 18. Approximate location ofNorth Bentonand Mathieu ConservationAreas,
Mono County, California. 71
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Fish Slough ConservationArea includeswetlands and meadows

supportedby severalspringsatapproximately1,300m (4,300ft) elevation in

northernOwensValley (Figure 19),andis describedin detail in theFish Slough

ManagementPlan(U.S. Bureauof LandManagement1984). This Conservation

Areashouldincludethe 14,622ha (35,926ac)describedin theFishSlough

ManagementPlan;approximately90 percentofthis ConservationAreais ELM

land,8 percentis ownedby LADWP, and2 percentis ownedby CDFG. This

ConservationAreareceivedthehighestmatrixscoregivento any Conservation

Area. FishSloughConservationAreaincludesMLRA 26, with potential

vegetationandsoils categorizedaswetsodicmeadowandsodicmeadow,and

MLRA 29, with potentialvegetationand soilscategorizedaswetlandandsaline

meadowfollowing NRCSEcologicalSiteDescriptions(Table3). Historical

collectionsdocumentthat thisConservationAreahad ahigherconcentrationof

endemicplantsandanimalsthanany otherOwensBasinwetland.

ReestablishmentofOwensBasinnativefisheswill increaseits diversityof

endemicspeciesto naturalconditions. Managementofthis ConservationArea is

guidedby an agreementbetweentheStateof California,LADWP, ELM, andthe

Serviceto “protectand/orenhanceFishSloughasan ecologicalnaturalarea”

(U.S.Bureauof LandManagement1984). Recoveryactionsshouldfollow goals

andobjectivesofthisagreement;protectFishsloughmilk-vetchfrom adverse

impactsof herbivory;restoreandenhancenaturalvegetationcommunitiesto

achievecomposition,structureandfunctioningasdescribedin NRCSEcological

SiteDescriptions,theU.S. Bureauof LandManagement’sDesiredPlant

CommunityDefinitions for springsandwetmeadows,andBLM documentson

riparianzoneproperfunctioningcondition(U.S. Bureauof LandManagement

1993and1995);controlinvasivenonnativeplantsspecies(e.g. Tamarix

ramosissima,Lepidium/at~folium,Bassiahyssopfo/ia,E/aeagnusangust~o/ius);

manipulateaquaticsites to reducehabitatsuitablefor exotic fish; andcontrol

deleteriousnon-nativefish populations,suchaslargemouthbass,catfish,and
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browntroutwhereadvantagesto conservationofnative fishesarelikely.

Warm Springs ConservationArea spansthewidth of theOwensValley

andincludesaquatichabitats,wetlands,and meadowssupportedby irrigation

ditchesand springsat approximately1,190m (3,900fi) elevation(Figure20).

Approximately90 percentofthis medium-sizedConservationAreais ownedby

LAD WP, theremainderis BLM land. WarmSpringsConservationAreaincludes

MLRA 29, with potentialvegetationandsoils categorizedaswetmeadow,saline

meadow,andwetlandfollowing NRCSEcologicalSiteDescriptions(Table 3).

Recoverygoalsin this ConservationArearequiresmaintainingvegetationin

existingconditionsin manypartsof theArea, restoringorenhancingvegetation

communitiesin someareas(asneeded),controllingnonnativespecies,

reestablishingtheOwensBasinnativefish assemblagein streamsand ditches

whereverfeasible,and managinggrazingto be consistentwith achieving

potentialvegetationconditionsasdescribedby theNRCSEcologicalSite

Descriptions,theU.S. Bureauof LandManagement’sDesiredPlantCommunity

Definitions, and BLM documentson riparianzoneproperfunctioningcondition

(U.S. BureauofLandManagement1993and 1995). Following delistingof

pupfishandtui chubs,theWarmSpringsrefugeshouldbe restoredto natural

condition.

Baker Creek ConservationArea includesriparianwoodlandsand

meadowhabitatslocatedatapproximately1,370m (4,500fi) elevationin the

Sierrafoothills westof Big Pine (Figure20). BakerCreekConservationAreais

small andis ownedby LADWP. BakerCreekConservationAreaincludesMLRA

29 with potentialvegetationandsoils categorizedassalinemeadow,wetland,and

streambankfollowing NRCSEcologicalSiteDescriptions(Table 3). Recovery

activities neededfor this site includemaintainingandenhancinghabitats,

controllingnonnativespecies,andimplementinggrazingstrategiesthatare
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consistent with achieving potential vegetation conditions as described by the

NRCSEcological Site Descriptions, the U.S. Bureau of Land Management’s

DesiredPlantCommunityDefinitions, andBLM documentson riparianzone

properfunctioningcondition(U.S. Bureauof LandManagement1993 and1995).

Toll HouseConservationArea includesBatchelderspringandassociated

riparianwoodlandslocatedatapproximately1,900m (6,300fi) elevationin the

White MountainseastofBig Pine(Figure20). This smallConservationAreais

onUSFSland. Toll HouseConservationAreaincludesMLRA 29, with potential

vegetationandsoils categorizedasawetlandintrusionwithin Mojavedesertshrub

vegetationfollowing NRCSEcologicalSiteDescriptions(Table3). Recovery

actionsfor this areashouldmaintainaquatichabitatsin existingconditionand

enhancevegetationcommunitiesif needed.

Mule Spring ConservationArea includesa springandriparianwoodland

locatedat approximately1,340m (4,400ft) elevationin the Inyo Mountainseast

ofBig Pine(Figure20). This small ConservationArea is on BLM land. Mule

SpringConservationAreaincludesMLRA 29, with potentialvegetationandsoils

categorizedasawetlandintrusionwithin Mojave desertshrubvegetation

following NRCSEcologicalSiteDescriptions(Table3). This ConservationArea

includesanartificially createdOwenstui chubrefuge. Recoveryactionsshould

maintainexisting conditionsof theaquaticrefuge,ensuringthatadequateopen

waterhabitatis available,until theOwenstui chubis recoveredwithin other

ConservationAreas. Followingrecovery,thehabitatmaybe returnedto natural

condition.
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Hogback ConservationArea includessprings,riparianwoodlands,and

meadowhabitats located at approximately 1,340 m(4,400 ft) elevation in the

Sierra foothills (Figure 21). Approximately80 percent of this small Conservation

Area is owned by LADWPandtheremainderis BLM land. Hogback

ConservationArea includesMLRA 29,with potentialvegetationandsoils

categorizedaswetlandand streambankfollowing NRCSEcologicalSite

Descriptions(Table3). Recoveryactionsfor this siteareto maintainmostof the

areain existingcondition,enhancevegetationcommunitiesasneeded,control

deleteriousnon-nativespecies,andmaintainexistingstreamandspringdischarge

conditions. Theareashouldbe managedto protectriparianandterrestrial

vegetationconsistentwith theNRCSEcologicalSiteDescriptions,theU.S.

Bureauof LandManagement’sDesiredPlantCommunityDefinitions, andBLM

documentson riparianzoneproperfunctioningcondition(U.S. BureauofLand

Management1993and1995).

Blackrock ConservationArea is ownedby LADWP andincludesaquatic

habitat, riparian woodland, and meadows located at approximately 1,160 m (3,800

fi) elevation(Figure21). This largeConservationAreais locatedeastof theLos

AngelesAqueductandwestoftheOwensRiverchannel.BlackrockConservation

Area includesMLRA 29,with potentialvegetationconditionandsoils categorized

assalinemeadows,salinebottom,andsodicterracefollowing NRCSEcological

SiteDescriptions(Table3). Aquatichabitatsin this ConservationAreaconsistof

regulatedcanalsandwetlands. Therecoveryprogramfor this ConservationArea

shouldaddresswaterregimemanagementto createnativefish habitatandreduce

non-nativefish habitatandshouldrestorevegetationcommunities. All ofthe

speciesin theOwensBasinnativefish assemblageshouldbe reintroducedto this

ConservationArea. Tamariskcontrolandremovalis particularlyneeded.

Managementof theBlackrock siteshouldbe consistentwith achievingvegetation

potentialasdescribedin theNRCSEcologicalSiteDescriptions,in theU.S.
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BureauofLandManagement’sDesiredPlantCommunityDefinitions, andBLM

documentsonriparianzoneproperfunctioningcondition(U.S. Bureauof Land

Management1993and 1995). Managementatthis sitemayalsoenhance

waterfowlandshorebirdhabitat.

Southern Owens ConservationArea is a long, slenderConservation

Area thatincludesspringsandmeadowslocatedatapproximately1,100m (3,600

ft) from Lubkin Creekto Olancha(Figure22). It is ownedby LADWP, theState

ofCalifornia,BLM, andprivateindividuals. This largeConservationArea

includesMLRA 29, with potentialvegetationandsoils categorizedassaline

meadows,salinebottom,andstreambank,with wetlandandwet sodic bottom

inclusions,andMLRA 30, dry sodicterrace,andsodicterracefollowing NRCS

EcologicalSiteDescriptions(Table3). SouthernOwensConservationArea

includesawidevarietyof habitatsincludingmudflats,meadowsand springsnear

Lubkin Creek,DiazLake,andOlancha,andwesternsnowyplover (Charadrius

a/exandrinusnivosus)nestsitesalongthewestsideof OwensLake. Recovery

actionsshouldseekto enhancehabitatandreestablishextirpatedplant andanimal

populationsandcontrolandremovenonnativeplant species,especiallytall

whitetop (Lepidium/at~fo/ium)andTamarisk. Managementshouldbe consistent

with achievingvegetationpotentialasdescribedin theNRCSEcologicalSite

Descriptions,in theU.S. Bureauof LandManagement’sDesiredPlant

CommunityDefinitions, and BLM documents on riparian zoneproper

functioningcondition(U.S. Bureauof LandManagement1993 and1995).
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II. RECOVERY

Objective

Theobjectiveofthis recoveryplan is to recovertheOwenspupfish,

Owenstui chub,andFishSloughmilk-vetchsuchthatdelistingis appropriateand

to addressmanagementof protectedareassufficientto ensurelastingviability of

listed speciesandspeciesof concernwithin thewetlandandaquaticecosystemsof

theOwensBasin. This objectivemaybeaccomplishedwithin therecommended

ConservationAreasdescribedin Table5. Whenhabitatsandpopulationsare

restored,enhanced,andprotectedin biotic communitiescharacterizingnatural

Owensbasinwetlandandaquaticecosystems,theOwenspupfish,Owenstui

chub, andFishSloughmilk-vetchmaybe delisted. Speciesof concernshould

benefitto theextentthattheneedfor future listingsis eliminated. Interim

objectivesfor theOwenspupfishandOwenstui chubareto preventextinction

andachievedownlistingto threatenedstatus.

PreventExtinction

Thecreationandmaintenanceofsmall, oftenintensivelymanaged,refuges

havepreventedextinctionofOwenspupfishandOwenstui chub. Theserefuges

shouldbe maintaineduntil both specieshavebeensecurelyreestablishedin

ConservationAreasidentifiedin thisplan. Refugelocalitiesinclude,butarenot

limited to, WarmSprings,CabinBar Ranch,theOwensGorge,White Mountain

ResearchStation,FishSlough,Hot CreekHatchery,andLittle Hot Creek.

Additional localitiesmaybe identifiedin thefuture.

Owenspupfish

Maintain four securerefugepopulations.

Owenstui chub

Maintain four securerefugepopulations.
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Downlisting Criteria

Endangered species will be considered for downlisting to threatened status

whenthefollowing goalshavebeenreached:

OwensPu~fish

ReproducingpopulationsofOwenspupfishoccupyall potentialhabitatin

threeConservationAreasin which threatsarecontrolledfor 5 consecutiveyears.

Priorityorderfor establishingConservationArea populationsis asfollows: 1)

FishSlough,2) WarmSprings,3) RoundValley. Theareaoccupiedby Owens

pupfishwithin eachoftheseConservationAreasshouldapproximatetheamount

shownin Table6. EachConservationAreamusthaveanapprovedmanagement

planandimplementingagreementbetweenthelandownerandtheU.S. Fishand

Wildlife Service. Successfulestablishmentofthesepopulationsshouldoccur

whendemographyfollows an annualpatternin whichadultsdominatespringand

autumnpopulations,andjuvenilesdominateearlysummerpopulations,andwhen

thebiomassof Owenspupfishexceedsthebiomassof deleteriousnon-nativefish.

OwensTui Chub

Reproducingpopulationsof Owenstui chubare establishedaspartofa

self-sustainingnativefish assemblagethroughoutsix ConservationAreasin

which threatsarecontrolled. Two ConservationAreasmustbe in Long Valley,

andfour mustbe in OwensValley. Priority orderfor establishingConservation

Areapopulationsis asfollows: 1) Little Hot Creek,2) Hot Creek,3) FishSlough,

4) SouthernOwens,5) Warm Springs,and 6)RoundValley. Theareato be

occupiedin eachoftheseConservationAreasshouldapproximatetheamount

shownin Table6. EachConservationAreamusthaveanapprovedmanagement

planandimplementingagreementbetweenthelandownerandtheU.S. Fishand

Wildlife Service.
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Establishment of these populations will be judged successful when each

one includes juveniles and at least three additional age classes, when hybrid tui

chubs have been eliminated, and when Owens tui chub biomass exceeds the

biomassofdeleteriousnon-nativefishesateachsite.

OncepopulationsofOwenspupfishandOwenstui chubhavebeen

securelyestablishedwithin ConservationAreasanddownlistingcriteriahavebeen

metfor thesespecies,maintenanceofthesmall, artificial refugesmaybe

discontinued.

Table 6. Estimated area of potential native fish habitat in the Conservation Areas.
Estimatesincludestreamandmarshhabitat.Estimatesaremadeonly for
ConservationAreaswith nativefish habitatknownfrom historicalcollections.ConservationArea Water Surface Area

Hectares(acres)

Linear Habitat1

Kilometers (miles)

A) Target Species: Owens tui chub

Little Hot Creek 0.6 (1.6) 3 (2)

HotCreek 0.6(1.6) 1(0.6)

B) TargetSpecies:OwenspupfishandOwenstul chub

FishSlough 3.2 (8) 11.2 (7)

RoundValley 2.4(6) 8 (5)

WarmSprings 2 (5.5) 3 (2)

Blackrock 200 (500) 8 (5)

SouthernOwens 1.6(0.6) 3(2)

C) TargetSpecies:OwensspeckleddaceandLong Valleyspeckleddace

Whitmore 1.6(3) 1.5(0.9)

NorthBenton 0.8(2) 0.7(0.5)

Mathieu 0.5 (0.2) 0.7 (0.5)

Round Valley 2.4 (6) 8 (5)

Note:Reestablishmentofnativefish shouldbe into manageablehabitats.
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Delisting Criteria

Owens Pupfish

Owens pupfish canbe consideredfor delistingwhenreproducing

populationsare establishedaspartof self-sustainingnative fish assemblages

throughoutall aquatichabitatsin four ConservationAreasfor a periodof 7

consecutiveyearsduringwhichthreatsarecontrolled. Priority orderof

ConservationAreasin whichpopulationsshouldbe establishedis aslisted in the

sectionabovewith theadditionoftheBlackrockConservationArea. Thearea

occupiedby Owenspupfishwithin eachConservationArea shouldapproximate

theamountshownin Table6. EachConservationAreamusthavean approved

managementplanandimplementingagreementbetweenthelandownerandthe

U.S. Fish andWildlife Service. Successfulestablishmentof thesepopulations

will occur whendemographyfollows an annualpatternin whichadultsdominate

spring and autumnpopulations,andjuvenilesdominateearlysummer

populations, and when thebiomassof Owenspupfishexceedsthebiomassof

deleterious non-native fish.

Owens Tui Chub

Owens tui chub canbe consideredfor delistingwhenreproducing

populations of genetically pure Owens tui chub areestablishedaspartof self-

sustaining native fish assemblagesin sevenConservationAreasfor aperiodof5

consecutiveyearsduring which threatsarecontrolled. Two ConservationAreas

mustbe in Long Valley, andfive in OwensValley. PriorityorderofConservation

Areaswherepopulationsshouldbe establishedis asgivenin thesectionabove

with theadditionof theBlackrockConservationArea. Theareato be occupiedin

eachConservationArea shouldapproximatetheamountshownin Table6. Each

ConservationAreamusthaveanapprovedmanagementplanandimplementing

agreementbetweenthelandownerandtheU.S.Fishand Wildlife Service.

Establishmentofthesepopulationswill bejudgedsuccessfulwheneachone
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includesjuvenilesandat leastthreeadditionalageclasses,whenhybridizedtui

chubshavebeeneliminatedandwhenOwenstui chubbiomassexceedsthe

biomassofdeleteriousnon-nativefish.

FishSloughmilk-vetch

FishSloughmilk-vetchcanbeconsideredfor delistingwhenall ofthe

following havebeenachieved: (1) theFishSloughvegetationcommunitiesare

restoredand arebeingmanagedto maintainconditionssuchasthosedescribedin

theNRCSEcologicalSiteDescriptions,andU.S. Bureauof LandManagement’s

DesiredPlantCommunityDefinitions for springsandwetmeadows,and

guidelinesfor riparianzoneproperfunctioningcondition(U.S. BureauofLand

Management1993 and1995);(2) coloniesin thenorth,middle andsouthregions

oftheSlougharesecuredfrom thenegativeeffectsof invasivenonnativespecies,

livestockgrazingandotherhuman-inducedthreats;(3) recruitmentof new

individualsinto thepopulationsand otherdemographicfactorsappearsufficient

to ensureviability overtime asdeterminedby monitoringover a 10 to 15 year

period; (4)unlessresearchandmonitoringshowotherwise,populationtargetsfor

juvenileandadultplantsshouldbe aminimumof2,100plantsin thenorthregion

ofFishSloughand 1200 in themiddleregionof FishSlough;thesetargetsassume

that habitat restoration will increase carryingcapacitybeyond1992population

levelsandthus thesetargetshavebeensetat 10 percentoverthose1992 levels.

If implementationoftasksidentifiedin therecoveryplanproceedsas

scheduled,OwenspupfishandOwenstui chubrecoveryis expectedto take12

yearsandrecoveryof FishSloughmilk-vetchat least15 years.

Conservationof Speciesof Concern

Implementationof actionsrecommendedin this planshouldresultin

protectionof speciesof concernin Tier1, stabilizingandenhancingtheir

populationsandavertingthenecessityof future listings. Managementof
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ConservationAreasthroughHabitatConservationPlansorconservation

agreementswith Federaland Stateagenciesis expectedto: 1) secureandprotect

nativevegetationcommunities,springandriparianhabitatsoccupiedby rare

speciesin ConservationAreasthroughouttheir historicaldistributionin the

OwensBasin;2) protectOwensValley checkerbloomand InyoCountymariposa

lily populationsin ConservationAreasthroughouttheirnativerange;3)

reestablishspeckleddacein ConservationAreaswithin its historicalrangeasa

partofthenativefish assemblage;4) protectOwens,Aardhal’sandFishSlough

springsnailsin ConservationAreasthroughouttheirhistoricaldistribution; and5)

protectpopulationsof OwensValleyvoles in ConservationAreasthroughoutthe

lowerelevationsof theOwensBasin.

Monitoring is integralto theadaptivemanagementstrategythatwill be

appliedin this recoveryplan. Carefulmonitoringwill revealthesuccessorfailure

ofmanagementpracticesin maintainingexistingnativeplant andanimal

communities. Managementwithin eachConservationArea shouldbemodified

whenmonitoringandresearchprogramsindicatethatexisting landusesare1)

detrimentallyaffectingTier 1 species,2) causingundesirablechangesin

vegetationcommunities,or3) failing to achievethedesiredcommunity

compositionandfunctioningcondition.

Narrative Outline for RecoveryActions

Tasksin this recoveryplanwill focuson the16 ConservationAreas

identified. Recoverytasksandprotectionstrategiesshouldenhanceexisting

populationsof targetspecies,reestablishextirpatedpopulations,enhancehabitat

quality wherenecessary,andpreventdegradationofnativeplantandanimal

communitystructure. ConservationAreasencompass,and aredistributedover,a

substantialportionof thetargetlistedandcandidatespecies’historicalranges.

Theseareasarelargeandecologicallydiverse;implementationof management

plansfor ConservationAreaswould maintainwetland,aquatic,riparian,andalkali
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meadowecosystems,ratherthanfocusingon enhancementfor any single species.

ConservationAreasarealsobelievedto be sufficiently largeto permittraditional

landuses,so long astheseusesareconductedin a mannerthatdoesnotadversely

affectcommunitystructureby causingthedeclineofnativespeciesor

establishmentofnon-nativespecies.Managementactionscausingtemporary

adverseeffectsto listed,proposedand otherspeciesof concernmaybe

permissiblewhenpermits,if necessary,areissued,and no long-termadverse

effecton targetspeciesortheir ecosystemswould result. Managementtargetsfor

maintainingvegetationcommunitiesshouldbe in accordancewithNRCS

EcologicalSiteDescriptions,and U.S. BureauofLandManagementdesiredplant

communitiesfor springsandwetmeadowsandriparianzoneproperfunctioning

condition(U.S.Bureauof LandManagement1991 and 1995).

Our existingknowledgeis sufficientto prescribepreliminarymanagement

actionswithin eachConservationArea. However,developmentof management

planswith researchandmonitoringelementswill be essentialto thesuccessof

thisprogram. An adaptivemanagementstrategywill continuallymodify

managementactionswithin ConservationAreasasnewdatabecomeavailable.

ConservationAreashavebeenrankedin priority order(Table7). Factors

consideredin determiningpriority include: 1) highrarespeciesrichness,2)

immediateor imminent threatsto raretaxa,3) high likelihood for successful

implementationofrecoverytasks,and4) existenceofan ongoingprotective

managementprogram.

Thefollowing outlineof recoverytasksdescribesactionsnecessaryto

preventextinction,providefor recoveryof listed species,providefor the

conservationof speciesofconcernand accumulateinformationrequiredfor

successfulmanagement.Tasks1 and2 shouldbe implementedimmediately.

Remainingtasksshouldbe implementedwithin thenext5 years.
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Table 7. Priority rankingfor implementationofrecoveryandprotectiontasksby
ConservationArea.

[_Priority Number

1

ConservationArea

FishSlough

2 Little Hot Creek

3 NorthBenton

4 Hot Creek

5 WarmSprings

6 Whitmore

7 PajuteCreek

8 RoundValley

9 SouthernOwens

10 Mathieu

11 Little Alkali

12 Blackrock

13 BakerCreek

14 Hogback

15 Mule Spring

16 Toll House

TASK 1. Maintain Owens Pupfish and OwensTui Chub Refuges.

Maintainexisting refugesto preventextinctionandprovidestockfor

reestablishingrecoverypopulationsin ConservationAreas.

Task 1.1 MaintainOwenspupfish in refugesat FishSlough,Warm

Springs,BLM Spring,Mule Spring,andWell #3 68. Performhabitat

maintenanceactivitiesasneeded.
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Task1.2 Maintain Owenstui chubin refugesat CabinBar Ranchand

Mule Spring,Little Hot Creek,Hot Creekhatchery,and OwensGorge.

Performhabitatmaintenanceactivitiesasneeded.

TASK 2. Initiate ConservationArea Management

Althoughthereis muchto be determinedaboutappropriatemanagement

ofConservationAreas,thereis sufficientinformationto recommendpreliminary

managementactionsfor eachConservationArea. Thesetasksshouldbe

implementedin accordancewith requirementsnecessaryto maintainthe

persistenceandresilienceof OwensBasinwetlandcommunities,asdiscussedin

theIntroduction. Managementof ConservationAreaswill likely bemodifiedas

informationis providedby implementationofTasks3 through7.

Task2.1. Fish SloughConservationArea.

Task2.1 .1. Controldeleteriousnon-nativespecies.Thepresence

of severalnon-nativepredatoryfish specieslimits nativefish

distributionin FishSloughto small habitatsnearspringsources.

Thesepredatorsshouldberemovedfrom FishSloughandkeptout

by changingfishing regulations(i.e., closetheareato sport

fishing), andconstructingbarriersto preventthemfrom moving

backinto theareafrom downstreamhabitats.Non-nativeplants

shouldalsobe eliminatedor controlled.

Task2.1.2. Reestablishnativefish assemblage.Owenspupfish,

Owenstui chub,OwensspeckleddaceandOwenssuckershould

be reestablishedthroughoutFishSloughinto availableand

appropriatehabitats.

Task2.1.3. Evaluatelivestockgrazingpracticesandmodify as

necessary.Cattleareexcludedfrom grazingin portionsof Fish

Slough. Grazingpracticesshouldbe modifiedand,eventually

eliminatedif necessarywherelivestockarechangingvegetation
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structureandfunctionor adverselyaffectingaquatichabitatsor

populationsof rareplantsandanimals. Managementshouldbe

consistentwith achievingvegetationpotentialasdescribedin the

NRCSEcologicalSiteDescriptions,in theU.S. BureauofLand

Management’sDesiredPlantCommunityDefinitions,andBLM

documentson riparianareaproperfunctioningcondition(U.S.

BLM 1993, 1995)

Task2.1.4. Identify andrestoreor enhancepotentiallysuitable

habitatfor rarespeciesthathasbeendegradedby humanactivities.

Forexample,dredgespoilsdepositedin habitatofFishSlough

milk-vetchshouldbe removedandFishSloughmilk-vetchre-

establishedin restoredareas,if possible.

Task2.1.5. Controloff-roadvehicleuse. Off-roadvehicleuse

maybe adverselyaffectingvegetationandrareplant communities.

Vehiclesshouldbepermittedonly on existingroads,following

provisionsofthehighdesertoff-highway vehicleproject(U.S.

BureauofLandManagement1990).

Task2.1.6. Protectspringdischarge.Groundwaterpumpingin

areasadjacentto FishSloughmayaltertheaquifersupplyingwater

to springsin FishSlough. Monitoringprogramsshouldbe initiated

to determinecharacteristics(temporal,chemical,physical)of

naturalspringdischarge,if springdischargeis beingaffected,and

thelocationofactivitiescausingadverseeffects. Actions should

betakento protectdischargeat 1998levels.

Task2.2. Little Hot CreekConservationArea.

Task2.2.1. Controldeleteriousnon-nativespeciesthat are

detrimentalto OwensBasinnative fish. Barrierconstructionmay

be necessaryto controltheirreintroduction.

Task2.2.2. Expandaquatichabitatandfishpopulations.Native
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fish populationsshouldbe expandeddownstreamto includeall of

theaquatichabitatsuitableto nativefish. Long Valley speckled

daceshouldbe introducedinto this habitat.

Task2.2.3. Evaluatelivestockgrazingpracticesandmodifyas

necessary.Livestockgrazingmayaffect alkali ivesiapopulations

andthequality oftheaquatichabitat. Grazingpracticesshouldbe

modified and,eventuallyeliminatedif necessarywhere livestock

arechangingvegetationstructureandfunctionoradversely

affectingaquatichabitatsor populationsofrareplantsandanimals.

Livestockmanagementshouldbe consistentwith achievingand

maintainingvegetationpotentialasdescribedin theNRCS

EcologicalSiteDescriptions,in theU.S. Bureauof Land

Management’sDesiredPlantCommunityDefinitions,andBLM

documentson riparianareaproperfunctioningcondition(U.S.

BLM 1993, 1995).

Task2.2.4. Protectspring discharge.Geothermaldevelopmentin

Long Valley maybe alteringaquiferdynamics.Springssupporting

Little Hot Creekshouldbe protectedfrom adverseimpactsof

decreaseddischarge,andchangesin thethermalandchemical

characteristicsofwater. Monitoringprogramsshouldbe initiated

to determinecharacteristics(temporal,chemical,physical)of

naturalspringdischarge,if springdischargeis being affected,and

thelocationofactivitiescausingadverseeffects. Actions should

betakento protectdischargeat 1998 levels.

Task2.3. NorthBentonConservationArea.

Task2.3.1. Controldeleteriousnon-nativespecies.Deleterious

non-nativespeciesshouldbe controlledin springsoccupiedby

Aardhal’s springsnailandspringsthatarehistoricalhabitatfor

Owensspeckleddace.
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Task2.3.2. Manageaquatichabitats.Managementactionsshould

be implementedto protectspringdischargeandmaintainaquatic

habitatsthatarehistoricalhabitatfor rarespecies.Springsources

shouldbe maintainedin naturalconditionandspringbrooksshould

be allowedto flow at least100 m (325 ft) beforebeingdiverted.

Monitoringprogramsshouldbe initiatedto determine

characteristics(temporal,chemical,physical)ofnaturalspring

discharge,if springdischargeis beingaffected,andthelocationof

activitiescausingadverseeffects. Actions shouldbe takento

protectdischargeat 1998 levels.

Task2.4. Hot CreekConservationArea.

Task2.4.1. Expandnativefish habitatanddistribution. TheLong

Valleynativefish assemblageshouldbe reestablishedin theHot

Creekdrainage.Successfulreestablishmentofthis assemblageis

probablymostfeasiblenearheadspringswherenon-native

deleteriousfish speciescanbemosteasilymanaged.

Reestablishingnativefish in thedrainagewill requirepreventing

fish pathogensfrom affectingHot CreekHatcheryfish by ensuring

thattheyareabsentin donorfish. Impactsofhatcheryactivitieson

nativefishpopulationsshouldbe identifiedandmitigation

programsimplemented.

Task2.4.2. Protectspringdischarge.Geothermaldevelopment

andgroundwaterpumpingin Long Valley mayalteraquifer

dynamics.SpringssupportingHot Creekshouldbe protectedfrom

adverseimpactsofdecreaseddischarge,andchangesin thethermal

andchemicalcharacteristicsofwater. Monitoringprograms

shouldbe determinecharacteristics(temporal,chemical,physical)

ofnaturalspringdischarge,if springdischargeis beingaffected,

andthe locationof activitiescausingadverseeffects. Actions
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shouldbe takento protectdischargeat 1998 levels. Naturalspring

dischargeshouldcontinueto be usedasthesourceprovidingfor

naturalandnaturalizedaquatichabitatsin theConservationArea.

Task2.5. Warm SpringsConservationArea.

Task2.5.1. Controldeleteriousnon-nativespecies.Successful

establishmentoftheOwensbasinnativefish assemblagein this

ConservationAreadependson managementprogramsthat control

deleteriousnon-nativefishes. Thesenon-nativespeciesshouldbe

controlledin habitatsoccupiedby nativefishesby chemical

treatmentor watermanagementandbarriersconstructedto

discouragetheirreintroduction.Non-nativeplant speciesshould

be controlled.

Task2.5.2. ReestablishOwensValley nativefish assemblage.

TheOwenspupfish is currentlytheonly nativefish in this

ConservationArea. All membersof thenativefish assemblage

shouldbe reestablishedin historicalhabitats,which includewaters

on thewestsideof theOwensValley.

Task2.5.3. Evaluatelivestockgrazingpracticesand,modify as

necessary.Grazingpracticesshouldbe modifiedandeventually

eliminatedif necessarywherelivestockare changingvegetation

structureandfunctionor adverselyaffectingaquatichabitatsor

populationsof rareplantsandanimals. Livestockmanagement

shouldbe consistentwith achievingandmaintainingvegetation

potentialasdescribedin theNRCSEcologicalSiteDescriptions,in

theU.S. Bureauof LandManagement’sDesiredPlantCommunity

Definitions,andBLM documentson riparianareaproper

functioningcondition(U.S. BLM 1993, 1995).

Task2.5.4. Protectspringdischarge.Springsin this Conservation

Areaprovidewaterforthe WarmSpringsrefuge. Dischargefrom
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thesespringsshouldbe maintainedin currentconditionsto prevent

declinesin rarefish, andspringsnailpopulations.Monitoring

programsshouldbe initiated to determinecharacteristics

(temporal,chemical,physical)ofnaturalspringdischarge,if spring

dischargeis beingaffected,andthelocationofactivitiescausing

adverseeffects. Actions shouldbe takento protectdischargeat

1998 levels.

Task2.6. WhitmoreConservationArea.

Task2.6.1. Protectspringdischarge.Geothermaldevelopment

andgroundwaterpumpingin Long Valley mayalteraquifer

dynamics. WhitmoreHot Springsshouldbeprotectedfrom

adverseimpactsof decreaseddischarge,andchangesin thethermal

andchemicalcharacteristicsofwaterin this ConservationArea.

Monitoringprogramsshouldbe initiated to determine

characteristics(temporal,chemical,physical)ofnaturalspring

discharge,if springdischargeis beingaffected,andthelocationof

activitiescausingadverseeffects. Actions shouldbe takento

protectdischargeat 1998 levels.

Task2.6.2. Evaluatelivestockgrazingpracticesandmodify as

necessary.Livestockgrazingmayaffect alkali ivesiapopulations

andthequality oftheaquatichabitat.Grazingpracticesshouldbe

modified and, eventuallyeliminatedif necessarywherelivestock

arechangingvegetationstructureandfunctionor adversely

affectingaquatichabitatsorpopulationsofrareplantsandanimals.

Livestockmanagementshouldbe consistentwith achievingand

maintainingvegetationpotentialasdescribedin theNRCS

EcologicalSiteDescriptions,in theU.S. BureauofLand

Management’sDesiredPlantCommunityDefinitions, andBLM

documentson riparianareaproperfunctioningcondition(U.S.
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BLM 1993,1995).

Task2.6.3. Prevententranceof chemicalpollutants. Somewater

from WhitmoreHot Springsis currentlydivertedinto aswimming

poolwhereit is usedfor recreation.Managementactionsshould

betakento prevententranceof chemicalpollutantsinto theaquatic

habitatlocateddownstreamfrom the swimmingpool. It mayalso

bepossibleto workwith theowners/managersoftherecreational

facility to changeto anon-toxicchemicalto disinfectwater. Small

springsthat arecurrentlyunaffectedby recreationaluseand

diversionshouldbe maintainedin naturalcondition.

Task2.7. PaiuteCreekConservationArea.

Task2.7.1. Protectspringdischargeandaquatichabitat. All rare

speciesin PaiuteConservationAreadependon waterfrom springs.

Dischargefrom thesespringsshouldbe maintainedin current

condition. Somewaterdiversionfrom springbrooksmaybe

acceptableif it canbe accomplishedwithoutnegativeeffectsto

rarespecies.Monitoringprogramsshouldbe initiated to determine

characteristics(temporal,chemical,physical)ofnaturalspring

discharge,if springdischargeis beingaffected,andthe locationof

activitiescausingadverseeffects. Actions shouldbe takento

protectdischargeat 1998 levels.

Task2.7.2. Controldeleteriousnon-nativespecies.Non-native

plant speciesthat adverselyaffect rareplant populationsshouldbe

controlled.

Task2.8. RoundValley ConservationArea.

Task2.8.1. Controldeleteriousnon-nativespecies.Successful

establishmentof theOwensBasinnativefish assemblagein this

ConservationAreadependsuponmanagementprogramsthat

controldeleteriousnon-nativefishesandallow nativefish
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populationsto persist. Controlprogramsshouldnot occurin Pine

CreekorRockCreekbecausesport fishesarebelievedto prevent

maintainingtheentirenativefish assemblagein thesestreams.

Speckleddace,andOwenssuckerpopulationsshouldbe

maintainedin thesestreams,however. Habitatsoccupiedby native

fishesshouldbe controlledby chemicaltreatmentorwater

managementandbarriersthat areconstructedto discourage

deleteriousnon-nativefish reintroduction.

Task2.8.2. ReestablishOwensValleynativefish assemblage.

OwenssuckerandOwensspeckleddacearetheonly nativefishes

currentlyoccupyingthis ConservationArea. Othermembersofthe

OwensBasinnativefish assemblageshouldbe reintroduced.

Task2.8.3. Determinewatermanagementpracticesnecessaryto

maintaintheOwensValleynative fish assemblageand nativeplant

vigor. Nativefish aremostlikely to be successfullyreestablished

in habitatswherewatercanbe managedto thedetrimentof

deleteriousnon-nativespecies.Also, actionsshouldbe takento

protectspringdischargeat 1998levels. Severalspringsandtheir

springbrookshavebeendredgedin thepast. This activity should

notcontinue.

Task2.8.4. Evaluatelivestockgrazingpracticesandmodify as

necessary.Grazingpracticesshouldbe modifiedand,if necessary

eventuallyeliminatedwherelivestockarechangingvegetation

structureand functionor adverselyaffectingaquatichabitatsor

populationsofrareplantsandanimals. Livestockmanagement

shouldbe consistentwith achievingandmaintainingvegetation

potentialasdescribedin theNRCSEcologicalSiteDescriptions,in

theU.S. Bureauof LandManagement’sDesiredPlantCommunity

Definitions, andBLM documentson riparianareaproper
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functioningcondition (U.S. BLM 1993, 1995).

Task2.9. SouthernOwensConservationArea.

Task2.9.1. Controldeleteriousnon-nativespecies.The

deleteriousnon-nativefish speciesthat areestablishedin historical

Owenstui chubhabitatshouldbe controlledby chemicaltreatment

andmanagementthatdegradestheirhabitatandimprovestui chub

habitat. Non-nativeplantspeciesthatadverselyaffect rareplant

populationsshouldalsobe controlled.

Task2.9.2. Enlargehabitatsuitablefor Owenstui chubon Cabin

BarRanch,andreestablishOwenstui chub inhistoricalhabitat.

Task2.9.3. Evaluatelivestockgrazingpracticesandmodify as

necessary.Grazingpracticesshouldbe modifiedand,if necessary

eventuallyeliminatedwherelivestockarechangingvegetation

structureandfunctionor adverselyaffectingaquatichabitatsor

populationsof rareplantsandanimals. Livestockmanagement

shouldbe consistentwith achievingandmaintainingvegetation

potentialasdescribedin theNRCS EcologicalSiteDescriptions,in

theU.S. Bureauof LandManagement’sDesiredPlantCommunity

Definitions,andBLM documentson riparianareaproper

functioningcondition(U.S. BLM 1993, 1995).

Task2.9.4. Protectspringdischarge.Recentincreasesin ground

waterpumpingmayadverselyaffect springdischarge.Monitoring

programsshouldbe initiated to determinecharacteristics

(temporal,chemical,physical)of naturalspringdischarge,if spring

dischargeis beingaffected,andthelocationof activities causing

adverseeffects. Actions shouldbe takento protectdischargeat

1998levels.

Task2.10. MathieuConservationArea.

Task2.10.1. Preventinvasionby deleteriousnon-nativespecies.
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No non-nativespeciescurrentlyoccupyhabitatsinhabitedby rare

species.Introductionofnon-nativespeciesshouldbe prevented.

Task2.10.2. Protectspringandspringbrookhabitat. Spring

dischargeshouldbe protectedin currentconditions. Thespring

andspringbrookhavebeendredgedin thepast. This activity

shouldnotcontinue. Monitoringprogramsshouldbe initiatedto

determinecharacteristics(temporal,chemical,physical)of natural

springdischarge,if springdischargeis beingaffected,andthe

locationofactivitiescausingadverseeffects. Actionsshouldbe

takento protectdischargeat 1998 levels.

Task2.11. Little Alkali ConservationArea.

Task2.11.1. Controldeleteriousnon-nativespecies.Aquatic

habitatin this ConservationAreais periodicallyoccupiedby

mosquitofish. Theyshouldbe controlled,andtheir reintroduction

by naturalmovementinto thehabitatpreventedby constructinga

barrier.

Task2.11.2. Evaluatelivestockgrazingpracticesandmodify as

necessary.Grazingpracticesshouldbemodifiedand,if necessary

eventuallyeliminatedwherelivestockarechangingvegetation

structureandfunctionoradverselyaffectingaquatichabitatsor

populationsofrareplantsand animals.Livestockmanagement

shouldbe consistentwith achievingandmaintainingvegetation

potentialasdescribedin theNRCS EcologicalSiteDescriptions,in

theU.S. BureauofLandManagement’sDesiredPlantCommunity

Definitions, and BLM documentson riparianareaproper

functioning condition(U.S.BLM 1993, 1995).

Task2.11.3. Protectspringdischarge.Geothermaldevelopmentin

LongValley mayalter aquiferdynamics.Aquatichabitatsin this

ConservationArea shouldbeprotectedfrom adverseimpactsof
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decreaseddischarge,andchangesin thethermalandchemical

characteristicsofwater. Monitoring programsshouldbe initiated

to determinecharacteristics(temporal,chemical,physical)of

naturalspringdischarge,if springdischargeis beingaffected,and

thelocationof activitiescausingadverseeffects. Actionsshould

be takento protectdischargeat 1998 levels.

Task2.12. BlackrockConservationArea.

Task2.12.1. Controldeleteriousnon-nativespecies.Thefish

faunain theBlackrockConservationAreais entirelynon-native

species.Managementactionsareneededto controlthese

populations.This taskmaybe mosteasilyaccomplishedby

employingmethodssuchaschemicaltreatmentortemporarily

dryingaquatichabitatsandusingbarriersto discourage

reintroductionof non-natives.Programsshouldalsobe initiatedto

controlnon-nativeplant species(i.e., saltcedar)that adversely

affect rarespecieshabitats.

Task2.12.2. ReestablishtheOwensValleynativefish assemblage

and determinewatermanagementpracticesnecessaryfor its

maintenance.Reestablishmentofnativefish is mostlikely to be

successfulin habitatswherewatercanbemanagedto thedetriment

ofdeleteriousnon-nativespecies.This taskmaybe accomplished

in areasusedfor waterfowlmanagementwherelargeareasare

periodicallydriedandrewatered.Frequentevaluationof

managementpracticesmaybenecessaryto maximizeopportunities

for thenativefish assemblagein this ConservationArea.

Task2.12.3. Evaluatelivestockgrazingpracticesand,modify as

necessary.Grazingpracticesshouldbe modifiedand eventually

eliminatedif necessarywherelivestockarechangingvegetation

structureandfunctionor adverselyaffectingaquatichabitatsor
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populationsofrareplantsandanimals. Livestockmanagement

shouldbeconsistentwith achievingandmaintainingvegetation

potentialasdescribedin theNRCSEcologicalSiteDescriptions,in

theU.S. Bureauof LandManagement’sDesiredPlantCommunity

Definitions,andBLM documentson riparianareaproper

functioningcondition(U.S. BLM 1993, 1995).

Task2.13. BakerCreekConservationArea.

Task2.13.1. Controldeleteriousnon-nativespecies.Non-native

plantspeciesshouldbe controlledin thisareato protectnative

plantcommunitiesandavianhabitats.

Task2.13.2. Evaluatelivestockgrazingpracticesand,modifyas

necessary.Grazingpracticesshouldbe modified andeventually

eliminatedif necessarywherelivestockarechangingvegetation

structureandfunctionoradverselyaffectingaquatichabitatsor

populationsof rareplantsandanimals.Livestockmanagement

shouldbe consistentwith achievingandmaintainingvegetation

potentialasdescribedin theNRCSEcologicalSiteDescriptions,in

theU.S. Bureauof LandManagement’sDesiredPlantCommunity

Definitions, andBLM documentson riparianareaproper

functioningcondition(U.S. BLM 1993, 1995).

Task2.14. HogbackConservationArea.

Task2.14.1. Control deleteriousnon-nativespecies.Non-native

plantspeciesshouldbe controlledto protectnativeplant

communitiesandavianhabitats.

Task2.14.2 ReintroduceOwenstui chubandOwensspeckled

dace.

Task2.14.3. Evaluatelivestockgrazingpracticesandmodify as

necessary.Grazingpracticesshouldbemodified and,eventually

eliminatedif necessarywherelivestockarechangingvegetation
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structureandfunctionoradverselyaffectingaquatichabitatsor

populationsofrareplantsandanimals. Livestockmanagement

shouldbe consistentwith achievingandmaintainingvegetation

potentialasdescribedin theNRCSEcologicalSiteDescriptions,in

theU.S. BureauofLandManagement’sDesiredPlantCommunity

Definitions, andBLM documentson riparianareaproper

functioningcondition(U.S. BLM 1993, 1995).

Task2.14.4. Preventoff-roadvehiclesfrom adverselyaffecting

rarespecieshabitats.Managementstrategiesmaybenecessaryto

preventproliferationof off-roadvehicle usethatadverselyimpacts

vegetation.

Task2.15. Mule SpringConservationArea.

Task2.15.1. Maintainspringdischarge.All habitatsoccupiedby

rarespeciesatMule Springdependuponspringdischarge.

Monitoringprogramsshouldbe initiatedto determine

characteristics(temporal,chemical,physical)ofnaturalspring

discharge,if springdischargeis beingaffected,andthelocationof

activitiescausingadverseeffects. Actions shouldbetakento

protectdischargeat 1998 levels.

Task2.16. Toll HouseConservationArea.

Task2.16.1. Maintain spring discharge.All rarespeciesin this

ConservationArearely on dischargefrom BatchelderSpring.

Managementprogramsshouldpreventspringdischargefrom

falling below 1998levels.

Task2.16.2. Protectspringhabitat. Somewateris currently

divertedfrom BatchelderSpring. Continuedviability of this spring

ashabitatfor rarespeciesdependsuponlimiting thisdiversionto

1998levels. Monitoringprogramsshouldbe initiatedto determine

characteristics(temporal,chemical,physical)ofnaturalspring
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discharge,if springdischargeis beingaffected,andthe locationof

activitiescausingadverseeffects. Actions shouldbe takento

protectdischargeat 1998levels.

TASK 3. Research

Theresultsofresearchtaskswill be usedto modify managementof

ConservationAreasandaccomplishotherrecoverytasks.

Task3.1. Determinerarespeciesdistribution,abundanceandhabitat

requirements.A numberofstudiesdocumentcurrentandhistorical

distributionof manyOwensBasinrarespecies.Additional informationis

necessaryto delineateConservationArea boundaries,identify stocksfor

usein reestablishingextirpatedpopulations,andassistin determining

appropriateConservationAreamanagement.Theseneedsarebelievedto

be greatestfor theOwensValley vole.

Task3.2. Conductgeneticandmorphologicalstudiesto quantify

differencesbetweenOwenstui chubandLahontantui chub. Miller (1973)

describedOwenstui chubasaderivedform of Lahontantui chubthat

enteredtheOwensBasinduring pluvial periodsofthePleistoceneEpoch.

He identifiedseveraldifferencesbetweenthesetaxathataredifficult to

distinguishin field andlaboratoryinvestigations,whichprohibitseasy

identificationoftrueOwenstui chubs. Berg andMoyle (1992)conducted

allozymeanalysesalsoindicatethatdifferencesbetweenthesetaxaare

small, andthatthis techniquecannotaccuratelydiscernbetweenthetwo

chubs. Mayet al. (1997),however,locateddistinguishinggenetic

characteristicsin someOwenstui chubpopulationswhile assessingthe

subspecificstatusoftheMojave tui chub(Gila bicolor inohavensis).

Additional studies(e.g.,mtDNA, PCR,etc.)areneededto expandand

clarify thesestudiesso thatnon-introgressedOwenstui chubscanbe

reliably identifiedandusedto reestablishextirpatedpopulations.
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Task3.3. DetermineOwensspeckleddacegeneticintegrity. Studiesby

Sadaetal. (1995)foundall DeathValley systemspeckleddace

populationsaremorphologicallyandgeneticallydistinct. Thesestudies

alsosuggestedthatDeathValley systempopulationsarederivedfrom

lowerColoradoRiverspeckleddace,exceptforpopulationsin northern

OwensValley, whichappearto be morecloselyrelatedto Lahontanbasin

speckleddace. Informationis neededto determineif extantspeckleddace

populationsin northernOwensValley arenativeor introduced. The

anomalousoriginof thesepopulations(alongwith commonintroduction

ofLahontantui chubinto theOwensBasin)brings into questionthe

geneticintegrityof extantspeckleddacepopulationsin thenorthern

OwensValley. If extantpopulationsarenot native,theyshouldnotbe

introducedinto ConservationAreas. Geneticintegrity ofthese

populationsmaybe determinedwith additional geneticstudies(e.g.,

mtDNA, PCR,etc.). This work is currentlybeingconductedby scientists

at ArizonaStateUniversity.

Task3.4. Conductstudiesonthehabitatfactorsthatinfluenceseed

germination,seedlingestablishment,survival,andreproductionofFish

Sloughmilk-vetch. Analyzesoil chemistrydatacollectedby Ferrenet. al

(1991)andconductadditionalresearchon soil chemicalandhydrologic

factorswithin andamongthecoloniesofthis taxon. Examineeffectsof

herbivoryonFishSloughmilk-vetch,MazerandTravers(1992)and

Ferren(1991)reportedthatj ackrabbits,cattle,andinsectsadverselyaffect

Fish Sloughmilk-vetchreproductivesuccess.Studiesareneededto

determinetheextentof theseeffects,why theseeffectsarelimited to

specificpopulations,and whethertheselevelsof herbivoryaffect the

viability oftheFishsloughmilk-vetchpopulations.Studiesshouldalsobe

conductedto determinethepollinatorsof FishSloughmilk-vetchandany

specifichabitatneedsof thesepollinators.
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Task3.5. Determinewhetherthehydrologicchangescausingincreased

inundationof thehabitatof FishSloughmilk-vetcharearesultofhuman

activities,in particulartheconstructionof RedWillow Dam,or dueto

naturalgeologicprocesses.

Task3.6 DeterminedemographiccharacteristicsofOwensValley

checkerbloomandInyo Countymariposalily populationsto betterassess

theeffectsof humanactivitieson thesespecies.Management-oriented

research,suchasthat conductedby Halford (1994)on OwensValley

checkerbloom,andsurveys(Manning1995)provideinsight intopertinent

demographicfactorsthatshouldbe examined.

Task3.7. AssessbaselineconditionsateachConservationArea.

Additional informationis necessaryto implementmanagementfor

recovery. Informationthatwill assistin developmentofmanagement

plansfor individualConservationAreasincludes: 1)knowledgeof natural

spatialandtemporalvariability in nativeplantabundance;2) baseline

studiesto determineexistingConservationAreaplantandanimal

communitycompositionandstructure,so thatthe influencesoflandand

wateruseon aquatic,mesicalkali meadow,andriparianecosystemscan

beassessedandappropriatemanagementstrategiesimplemented;and3)

habitatutilization informationto determinehow aquatichabitatscanbe

manipulatedto benefitnativefish speciesandadverselyaffectnon-native

species.

Task3.8. Conductmanagement-orientedresearchon thedispersaland

establishmentabilities of nonnativefish andplantspeciesin orderto

designeffectivestrategiesto controlthem. Appropriatebarrierdesigns

thatwill successfullypreventnaturalmovementofnon-nativespeciesinto

ConservationAreaaquatichabitatsshouldbe explored.

Task3.9. Conductstudiesto determinehabitatrequirementsfor thenative

fish assemblage.Generalinformationexistsabouthabitatuseby Owens

104



basinnativefishes,howeveradditionalinformationis neededto more

throughlyguidehabitatrehabilitationprogramsanddevelopadaptive

managementstrategies.Accumulationofthis informationshouldalso

includequantificationofhabitatrequirementsfor non-nativeaquatic

speciessothatrestorationefforts canbe designedto restorehabitatthatis

moresuitablefor nativefishesthanit is for non-natives.

TASK 4. DelineateConservationArea Boundaries

Analysisof ecosystemcharacteristics,rare speciesrichness,conflicting

uses,andthepotential for eachConservationAreato successfullyaccomplish

recoverytasks(asanalyzedby matrixvariables)indicatesthatConservationAreas

shownin Table5 aresiteswhererecoveryandprotectionof rareOwensBasin

valley floor wetlandspeciesis mostlikely to be successful.Boundariesfor each

ConservationArea shouldbedelineatedthroughcooperationof FederalandState

agenciesandprivatelandowners. Whereverpossible,theseboundariesshouldbe

basedon naturalcharacteristicsof landscape,ratherthanpolitical considerations.

Determinationof theseboundariesshouldfollow conceptsdescribedin the

ConservationAreadefinition andtheratingmatrix (Table4, AppendixA),

althoughboundaryplacementshouldalsoconsiderothergeographicandbiotic

featuresincluding: 1) encompassingan adequateareato protectandsecurelisted

andrarespeciespopulationsin eachConservationAreaasindicatedby

distributionof extantpopulationsandpastcollectionrecords;2) circumscribing

thearearequiredto implementmanagementactionsnecessaryfor recovery(e.g.,

canalsandwaterwaysnecessaryto supportaquatichabitatin aConservationArea,

providing for sufficientlylargepopulationsto minimize threatsfrom demographic

andstochasticevents,etc.);3) evaluatingelevationandloredaphicboundariesthat

creategeographicboundariesto alkali meadowandriparianecosystems(e.g.,

rimrockgeologyborderingsomeConservationAreas,andthe limits of hydric

soils); 4) barriersto inhibit movementofnon-nativespecies;and5) providing
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sufficientareato eliminateadverseimpactsofedgeeffects(i.e.,buffer zones)

(Saundersetal. 1991). Boundariesbasedon suchfeatureswill maximizechances

for recoveryand delisting. Somemanagementactionsmaycommencebefore

boundariesare fully delineated.

Task4.1. Determineboundarydelineationcriteria. Utilize abiotic(e.g.,

soils,elevation,waterdistribution,etc.)andbiotic (e.g.,distributional,

demographic,community,edgeeffects,etc.)informationto determine

pertinentfactorsthat shouldbe usedto delineateConservationArea

boundaries.

Task4.2. Coordinateboundarydelineationwith affectedprivateparties

andFederal,State,andlocal agencies.Boundariesshouldbedetermined

with full participationofaffectedparties.

TASK 5. Prepare ConservationArea ManagementPlans

Appropriateusesandmanagementshouldbe describedin management

planspreparedfor eachConservationArea. Thegoalof eachplanshouldbeto

describecompatibleusesandmanagementnecessaryto secureandprotect

aquatic,riparian,andmesicalkali ecosystemsandtheirrarespecies.

Theresultsofmonitoringandtheresearchdescribedabovewill be usedto

designmanagementprogramsandstrategies,and determinefeasibility ofrecovery

in eachConservationArea. For instance,theresultsof theassessmentofbaseline

conditions(Task3.7)would indicatefor whichConservationAreasthefollowing

taskwill be needed:

ExampleTask: Developandimplementmethodsto restoreexisting

vegetationcommunitiesto preferredvegetationconditionswhereneeded.

NRCSEcologicalSiteDescriptionsandU.S. BLM’s DesiredPlant

CommunityDefinitions for springsandwetmeadows,andguidelinesfor

riparianzoneproperfunctioningcondition(U.S. BLM 1993and1995)

shouldbe usedasguidesto preferredconditions.
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Table8 summarizespossiblefactorsthatmaythreatenrecoveryin each

ConservationArea. Managementplansshoulddescribeownership,landuses,

management,andrestoration/protectionprogramsthatarenecessaryto conserve

nativeplantandanimalcommunitiesin eachConservationArea. Usesand

managementof eachConservationAreashouldbe limited to practicesthat

maintainorenhancebiotic integrity by preventingthe lossof speciesor

deleteriousshifts in nativespeciescommunitystructure. Informationfrom

monitoringprogramsandfuture studiesshouldbe usedto modify management

strategiesandmaximizeopportunitiesfor recoveryandprotection.

Task5.1. Preparemanagementplanfor FishSloughConservationArea.

Task5.2. Preparemanagementplanfor Little Hot CreekConservation

Area.

Task5.3. Preparemanagementplanfor North BentonConservationArea.

Task5.4. Preparemanagementplanfor Hot CreekConservationArea.

Task5.5. Preparemanagementplanfor WarmSpringsConservation

Area.

Task5.6. Preparemanagementplanfor WhitmoreConservationArea.

Task5.7. Preparemanagementplanfor PaiuteCreekConservationArea.

Task5.8. Preparemanagementplanfor RoundValley ConservationArea.

Task5.9. Preparemanagementplanfor SouthernOwensConservation

Area.

Task5.10. Preparemanagementplanfor MathieuConservationArea.

Task5.11. Preparemanagementplanfor Little Alkali ConservationArea.

Task5.12. Preparemanagementplanfor BlackrockConservationArea.

Task5.13. Preparemanagementplanfor BakerCreekConservationArea.

Task5.14. Preparemanagementplanfor HogbackConservationArea

Task5.15.. Preparemanagementplanfor Mule SpringConservationArea

Task5.16.. Preparemanagementplanfor Toll HouseConservationArea.
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Table 8. A partiallist ofpossibleconflicting usesand threatsin recommended
ConservationAreas. Otherconflictsmaybe identifiedin thefutureas
managementplansarepreparedfor eachConservationArea.

Conservation
Area

Livestock
grazing

[

Non-native species Off-
road

vehicles

Water
diversion

Ground
water use

Animals Plants

Little Hot
Creek

x x x

Whitmore x x x

Little Alkali x x x x

Hot Creek x x x

NorthBenton x x x x

Mathieu x x x

FishSlough x x x x x

PaiuteCreek x x x

RoundValley x x x x x

WarmSprings x x x x x

BakerCreek x x

Toll House x

Mule Spring x x

Blackrock x x x x x

Hogback x x x

Southern
Owens

x x x x x
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TASK 6. Implement ConservationArea ManagementPlans

Recoverytasksshouldbe implementedwithin ConservationAreasthrough

cooperationofgovernmentagenciesandprivateparties.Managementplans

shouldbe implementedin perpetuityto ensurerecoveryandpreventpopulation

declinesthat mayresultin future listings.

Task6.1. FederalandStateagencies.FederalandStateagenciesshould

makeformal agreementsto ensuresuccessfulimplementationof

managementplansin ConservationAreasundertheirjurisdictionor

statutoryresponsibility.

Task6.2. Privatelands. Privatelandownersshouldbe encouragedto

implementmanagementplansby participatingin preparationof Habitat

ConservationPlansconsistentwith requirementsof Section10(a)of the

EndangeredSpeciesAct. Feeacquisitionoflandsorconservation

easementsfrom willing sellersmaybe usedto securemanagementplan

implementation.

TASK 7. Monitoring Programs

Task7.1. Populationandhabitatmonitoring. Successfulimplementation

of managementplansshouldbe measuredby studiesquantifyingtrendsin

Tier 1 speciespopulationsize,demography,habitatcharacteristics,and

communitystructure.Monitoringprogramsshouldbedesignedand

implementedfor Tier 1 species(including theirrespectivecommunities)in

eachtaxonomicgroup(e.g.,fishes,plants,mammals,springsnails,etc.)in

eachConservationAreaanddescribedin monitoringplansthat identify

goals,schedules,andsalientfactorsthat indicatetrendsin populationsize

andhabitatviability. Theseprogramsshouldbe includedin Conservation

Areamanagementplans. Informationfrom theseprogramswill also be

usedto modify managementto enhancerecoverypotential.

To effectivelydeterminepopulationstatusandcommunity
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structure,monitoringprogramsshouldincludeat leastfive replicatesites

ofthe habitatswithin a ConservationAreathatmaybe occupiedby Tier 1

speciesorby non-nativespeciesbelievedto be deleteriousto Tier 1

species.In aquatichabitats,samplesshouldbe madein pools (preferred

habitatsfor Owenstui chubs),in theshallowmarginsalongfluvial

habitats(likely to be occupiedby Owenspupfish),andriffle andrun

habitats(favoredby Owensspeckleddaceand Owenssuckers).Sampling

thesehabitatsshouldalso determineif deleteriousspeciesarepresent.

Estimatesofcommunitystructureandpopulationsizeshouldbe

quantified. For fish taxa,quantificationmaybe expressedin termsofthe

numberandbiomassof eachfish speciesperunit ofsampleeffort or the

numberandbiomassof eachfish speciesperunit area. Community

structureshouldbe expressedin termsoftherelativeabundanceand

biomassof eachspeciesin thefish assemblage.Monitoring shouldoccur

atthesameseasonannuallyuntil baselineinformationis availableto

indicatethatothersamplingschedulesmaybe adequateto determine

trendsin populationsizeandcommunitystructure.

All public andprivateagenciesshouldcoordinatetheirmonitoring

programsto maximizeefforts to accuratelyaccumulateinformation.

Task7.1 .1. Monitor rarespeciesin FishSloughConservation

Area.

Task7.1.2. Monitor rarespeciesin Little Hot CreekConservation

Area.

Task7.1.3. Monitor rarespeciesin NorthBentonConservation

Area.

Task7.1.4. Monitor rarespeciesin Hot CreekConservationArea.

Task7.1.5. Monitor rarespeciesin WarmSpringsConservation

Area.

Task7.1.6. Monitor rarespeciesin WhitmoreConservationArea.
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Task7.1.7. Monitor rarespeciesin PaiuteCreekConservation

Area.

Task7.1.8. Monitorrarespeciesin RoundValley Conservation

Area.

Task7.1.9. Monitor rarespeciesin SouthernOwensConservation

Area.

Task7.1.10. Monitorrarespeciesin MathieuConservationArea.

Task7.1.11. Monitor rarespeciesin Little Alkali Conservation

Area.

Task7.1 .12. Monitor rarespeciesin BlackrockConservation

Area.

Task7.1 .13. Monitorrarespeciesin BakerCreekConservation

Area.

Task7.1.14. Monitor rarespeciesin HogbackConservationArea.

Task7.1.15. Monitor rarespeciesin Mule Spring Conservation

Area.

Task7.1.16. Monitor rarespeciesin Toll HouseConservation

Area.

Task7.2. Geneticmonitoring. Manyauthorsrecognizetheimportanceof

maximizinggeneticheterozygosityto conserverarespeciesandto design

recoveryprograms(AllendorfandLeary 1986,Ledig 1986,Echelle1991,

Moyle and Sato1991). Periodicsamplingis necessaryto gaugegenetic

integrity oftargetpopulationsat risk ofintrogressivehybridizationwith

non-nativespecies(i.e., Owenstui chub andOwensspeckleddace).

ConservationAreapopulationsfoundto be introgressedshouldbe

eliminated. Enhancementofpopulationheterozygositymaybe attainedby

periodictransplantationoftrueOwenstui chubsamongConservation

Areas.

Task7.3. Springdischargemonitoring. Theviability ofaquaticandmesic
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alkali meadowecosystemsin severalConservationAreasdependon

springdischarge(e.g.,FishSlough,North Benton,Mathieu,PaiuteCreek,

SouthernOwens).Reductionin springdischargemaybethesingle

greatestthreatto theseConservationAreas. This threatis demonstratedby

thevulnerability ofspringdischargeandby impactsof decreasedspring

dischargeon riparianandaquaticplantsand animalsin otherregionsofthe

southwesternUnitedStates(HubbsandSpringer1957,Brune 1975,

JohnsonandHubbs1989,Miller etal. 1989,StrombergandPatten1990,

Strombergetal. 1992). For example,changesin thesizeand locationof

inundatedareashasalreadybeenidentifiedasapossiblereasonfor lossof

FishSloughmilk-vetchhabitatandplants. Monitoringprogramsare

necessaryto determinenaturaltemporalvariationin dischargeandto

documentdecreasesandalterationsthatmayoccurbecauseofnearby

groundwateruse. Monitoring mayconsistof installingstreamgaugesin

springbrooks,gaugingwaterlevelsin observationwells, orother

appropriatemethods.Thesemonitoringprogramsmayalsobe

incorporatedintoConservationAreamanagementplans,aswell as

existingLADWP andInyo Countymonitoringprograms.

TASK 8. RecoveryInformation and Education

An informationand educationprogramis necessaryto involve andinform

thepublic, resourceagencies,andothersaboutthepurposes,goals,and

accomplishmentsoftheOwensBasinmulti-speciesrecoveryprogram. This

programmustbe broadbasedandbe designedto continuouslyinform thepublic

aboutthechallenges,impacts,implementationmethods,andprogressof

implementingtheplan.Thepublic is very interestedin protectionandrecoveryof

Owensbasinrarespeciesaswell asmaintainingotherresourceusessuchassports

fishing, ranching,and accessto openspace. Substantialeffort is requiredto keep

thepublic informedandpartoftherecoveryprocess.
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Task8.1 Developandimplementanoutreachprogramregardingthe

statusof conservationandrecoveryefforts includingvideotapeandslide

presentations,brochuresandpamphlets,seminars,and/orinformational

meetingsin apublic forum. This programshouldbeginby fully

describingthegeneralpurposesof recoveryandprotectionand

requirementsthat arenecessaryfor theirsuccess.Theprogramshouldbe

continuouslyupdatedto describework thathasbeenaccomplished,what

is plannedin thenearfuture,andhowtheseaccomplishmentsrelateto

completeimplementationoftheplan. Theprogramshouldtargetboth

residentsandvisitors to theOwensBasin.

Task8.2 Developandimplementapublic educationprogramto educate

thepublic aboutcausesfor declineandreducedabundanceof Owens

Basinrarespecies,and whatfutureactivitiesarelikely to threatentheir

existence.It shouldalsowork to developpublic awarenesssothat

transplantationof non-nativespeciesinto andwithin theOwensBasinis

discouraged,springdischargeand springbrookhealthareprotected,and

managementis implementedto maintainlargeareaswhereOwensBasin

nativeplant communitiesarefree from adverselevelsofdisturbance.
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IMPLEMENTATION SCHEDULE

Priority # Task# Task Description Task ResponsibleParty Cost Estimate(S000s)~ I Comments
IT uration USFWS Other FY FY FY FY FY

Needi: 1 I. JD(Yrs) Program 1 199912000 200112002120031Protect and expand Owenspupfish and Owenstui chub refugesuntil Conservation Area populations are secure

1 1.1 Maintainexisting 10 SE
refugesfor Owens
pupfish

1 1
CDFG 3 3
BLM 1 1

1 1
3 3
1 1

1
1
1

Coordinatewith
PVT

1 1.2 Maintainexisting 10 SE
refugesfor Owens
tui chub

1 1
CDFG 3 3
BLM 1 1
USFS 2 2

1 1
3 3
1 1
2 2

2
2
2
2

Coordinatewith
PVT

Need 1 Totals 12 12 12 12 12

Need 2: Delineate Conservation Area boundaries

2 4.1 Determine 1 SE
ConservationArea
boundarycriteria

C
CDFG 5
BLM 5
USFS 3

2 4.2 Delineate 2 SE
ConservationArea
boundaries

5 5
CDFG 5 5
BLM 5 5
USFS 5 5

Coordinatewith
PVT

Need2 Totals 38 20 0 0 0



Priority # Task # Task Description Task
Duration

(Yrs)

ResponsibleParty Cost Estimate($O0Os)~- — -

FY FY FY FY FY
1999 2000 2001 2002 2003

Comments

USFWS
Program

Other

Need3: ManageConservationAreasto controldeleteriousnon-nativeplantsandanimals,rehabilitate_habitats,reestablishpopulations,andprotect

2 2.1.1 Controlnon-native 2 SE 10 1
speciesfrom Fish CDFG 20 1
Slough/buildfish 5 1
barriers 1

habitats

Coordinatewith
PVT

2 2.1.2 Reestablishnative
fish assemblagein
FishSlough
Conservation_Area

1 SE
CDFG

1
1

2
2

Coordinatewith
PVT

2 2.1.3 Evaluatelivestock
grazingpracticesin
Fish Slough
ConservationArea

4 SE
CDFG
BLM

2
2
2

2
2
2

2
2
2

2
2
2

Coordinatewith
PVT

2 2.1.4 Identify andrestore
orenhance
potentiallysuitable
habitat

5 SE CDFG
BLM

5 2 1 1 1 Coordinatewith
PVT

2 2.1.5 Controloff-road
vehiclesin Fish
SloughConservation
Area

continuous SE
CDFG
BLM

1
1
1 1 1 1 1

Coordinatewith
PVT

2 2.1.6 Protectspring
dischargein Fish
SloughConservation
Area

continuous SE
CDFG
BLM

5
5
5

5
5

5
5

5
5

5
5

Coordinatewith
PVT

t’J



Priority #

2

Task #

2.2.1

Task Description

Control non-native
speciesin Little Hot
Creek Conservation
Area/build fish
barriers

Task
Duration

(Yrs)

1

ResponsibleParty Cost Estimate($OOOs)
— r 1 T —

USFWS Other FY FY FY FY FY
Program 11999120001 20~ 2002 2003

SE 1 1 1 1 1
CDFG 2 2
USFS 12 2

Comments

Coordinatewith
PVT

2 2.2.2 Expandaquatic
habitatandfish
distribution inLittle
Hot Creek
ConservationArea

1 SE
USFS
CDFG

2
2

Coordinatewith
PVT

2 2.2.3 Evaluatelivestock
grazinginLittle Hot
CreekConservation
Area

3 SE
CDFG
USFS

.5 .5

.5 .5

.5 .5

.5

.5

.5

Coordinatewith
PVT

2 2.2.4 Protectspring
dischargeinLittle
Hot Creek
ConservationArea

continuous SE
CDFG
USFS

1 1
1 1
1 1 1 1 1

Coordinatewith
PVT

3 2.3.1 Controlnon-native
speciesinNorth
BentonConservation
Area

1 SE
CDFG

1
1

Coordinatewith
PVT

3 2.3.2 Manageaquatic
habitatsin North
BentonConservation
Area

continuous SE
CDFG .25 .25 .25 .25 .25

Coordinatewith
PVT

00



Priority # Task # Task Description Task

(Yrs)
Duration

ResponsibleParty Cost Estimate($000s)~ Comments

USFWS

Program

Other FY

1999

FY

2000
-

FY

2001

FY

2002
-

FY
I

2003

2 2.4.1 Expandnativefish
habitat inHot Creek
ConservationArea

1 SE
CDFG
USFS

20
20
10

Coordinatewith
PVT

2 2.4.2 Protectspring
dischargein Hot
CreekConservation
Area

continuous SE
CDFG
USFS

.
.5
1

.
.5
1

.5
1

.5
1

.5
1

Coordinatewith
PVT

2 2.5.1 Controlnon-native
aquaticandplant
species/buildfish
barriersin Warm
Springs
ConservationArea

2 SE
CDFG

1
10

1
10

Coordinatewith
PVT

2 2.5.2 Reestablishnative
fish assemblagein
WarmSprings
ConservationArea

1 SE
CDFG

S
S

Coordinatewith
PVT

2 2.5.3 Evaluatelivestock
grazingin Warm
Springs
Conservation_Area

3 SE
CDFG
BLM

1
1
1

1
1
1

1
1
1

Coordinatewith
PVT

2 2.5.4 Protectspring
dischargein Warm
Springs
ConservationArea

continuous SE
CDFG
BLM

.
.5
.5

.
.5
.5

.5

.5
.5
.5

.5

.5

Coordinatewith
PVT



Priority # Task #

2.6.1

Task Description Task

Duration

(Yrs)

ResponsibleParty CostEstimate ($OOOs)
— T — — —

FY FY FY FY1999 2000 2001 2002

1 1
1 1 1 1

F

FY2003

1

Comments

Coordinate with

PVT

USFWS

Program

SE

Other

CDFG
Protectspring
dischargein
Whitmore
ConservationArea

continuous

3 2.6.2 Evaluatelivestock
grazingin Whitmore
ConservationArea

3 SE
CDFG

.5

.5
.5
.5

.5

.5
Coordinatewith

PVT

3 2.6.3 Controlpollution in
Whitmore
ConservationArea

continuous SE
CDFG

1
1 1 1 1 1

Coordinatewith
PVT

3 2.7.1 Protect aquatic
habitat in Paiute
Creek Conservation
Area

continuous SE
CDFG
BLM

1
1
1 1 1 1 1

Coordinatewith
PVT

3 2.7.2 Controldeleterious
non-nativespecies

2 SE BLM 2 1 1 1 Coordinatewith
PVT

2 2.8.1 Controlnon-native
speciesin Round
Valley Conservation
Area

2 SE
CDFG

10
20

5
5

Coordinatewith
PVT

2 2.8.2 Reestablish native
fish assemblage in
Owens Valley
Conservation Area

1 SE
CDFG

1
1

5
5

Coordinate with
PVT

0



Priority # Task # Task Description Task

(Yrs)Duration

ResponsibleParty Cost Estimate ($OOOs)

77_

Comments

USFWS
Program

Other FY
1999

FY
2000

FY
2001

FY
2002

FY
2003

2 2.8.3 Determinewater
management
appropriatefor
OwensValley
Conservation_Area

Evaluatelivestock
grazingin Round
Valley Conservation
Area

3 SE
CDFG

- — S

S

S

S
S

Coordinatewith
PVT

2 2.8.4 3 SE
CDFG

5
5

5
5

Coordinatewith
PVT

2 2.8.5 Control off-road
vehiclesin Round
Valley Conservation
Area

continuous SE
CDFG

1
1

1
1

1
1

1
1

1
1

Coordinatewith
PVT

2 2.9.1 Controlnon-native
speciesin Southern
OwensConservation
Area

3 SE
CDFG
BLM

5
5

1

1

1 Coordinatewith
PVT

2 2.9.2 Expandhabitatfor
Owenstui chubat
CabinBar Ranch in
SouthernOwens
ConservationArea

1 SE
CDFG

1
1

Coordinatewith
PVT

2 2.9.3 Evaluatelivestock
grazingin Southern
OwensConservation
Area

3 SE
CDFG

2
2

2
2

2
2

Coordinatewith
PVT



Priority~

2

Task#

2.9.4

Task Description

SouthernOwens

Protect spring
dischargein

Conservation Area

Task

Duration
(Yrs)

continuous

ResponsibleParty 1 Cost Estimate(SOOOs) I

i—i—f —f——i
USFWS Other FY FY FY FY FY
Program J 1999 2000 2001 2002 2003

- — — —

SE 2 2 1 1 1
CDFG 2 2 1 1 1

Comments

Coordinatewith
PVT

3 2.10.1 Preventinvasionof
non-nativespeciesin
Mathieu
ConservationArea

1 SE
CDFG 2

Coordinatewith
PVT

3 2.10.2 Protectspringand
springbrookhabitat
in Mathieu
ConservationArea

continuous SE
CDFG

.
.5 .5 .5 .5 .5

Coordinate with
PVT

3 2.11.1 Control non-native
species/build fish
barrier in Little
Alkali Conservation
Area

1 SE
CDFG
BLM

5
5
5

Coordinate with
PVT

3 2.11.2 Evaluatelivestock
grazinginLittle
Alkali Conservation
Area

3 SE
CDFG
BLM
USFS

1 1
1 1
1 1

Coordinatewith
PVT

3 2.11.3 Protectspring
dischargein Little
Alkali Conservation
Area

continuous SE
CDFG

1
1 1 1 1 1

Coordinatewith
PVT

k)



Priority # Task # Task Description Task
Duration

(Yrs)

ResponsibleParty Cost Estimate ($000s)~ Comments

USFWS
Program

Other FY
1999

—

FY
2000

—

FY
2001

—

FY
2002

—

FY
2003

2 2.12.1 Control non-native
speciesin Blackrock
ConservationArea

2 SE
CDFG

10
30

Coordinatewith
PVT

2 2.12.2 Reestablish native
fish assemblage in
Blackrock
Conservation Area

I SE
CDFG

2
2

Coordinatewith
PVT

2 2.12.3 Evaluatelivestock
grazingin Blackrock
ConservationArea

3 SE
CDFG

1
1

1
1

Coordinatewith
PVT

3 2.13.1 Controlnon-native
speciesin Baker
CreekConservation
Area

1 SE
CDFG

.
.5

Coordinatewith
PVT

3 2.13.2 Evaluate livestock
grazing in Baker
Creek Conservation
Area

3 SE
CDFG

1
1

1
1

Coordinatewith
PVT

3 2.14.1 Controlnon-native
speciesin Hogback
ConservationArea

continuous SE
CDFG

.
.5

.
.5 .5 .5 .5

Coordinatewith
PVT

3 2.14.2 Evaluatelivestock
grazingin Hogback
ConservationArea

3 SE
CDFG

Coordinatewith
PVT



Priority # Task # Task Description Task

(Yrs)
Duration

ResponsibleParty Cost Estimate($OOOs)
— — I— — —

FY FY FY FY FY

1999 2000 2001 2002 2003
- — —

1
.5

Comments

USFWS

Program

Other

3 2.15.1 Controldeleterious
non-nativespeciesin
Mule Spring
ConservationArea

1 SE
CDFG

Coordinatewith
PVT

3 2.15.2 ReintroduceOwens
tui chubsandOwens
speckleddaceinto
Hogback
ConservationArea

3 SE
CDFG

5 Coordinatewith
PVT

3 2.15.3 Evaluatelivestock
grazingin Hogback
Conservation_Area

Controloff-road
vehiclesin Hogback
Conservation_Area

Protectspring
dischargein Toll
HouseConservation
Area

3 SE
CDFG 1 1

Coordinatewith
PVT

3 2.15.4 continuous SE
CDFG

1
1

1
1 1 1 1

Coordinatewith
PVT

2 2.16.1 continuous SE
CDFG
BLM

1
1 1 1 1 1

3 2.17.1 Maintainspring
dischargein Toll
HouseConservation
Area

continuous SE
CDFG
USFS 1 1 1 1 1

3 2.17.2 Protect aquatic
habitat in Toll House
Conservation Area

continuous SE
CDFG
USFS

.

.
.5 .5 .5 .5 .5



Task # Task Description Task
Duration

(Yrs)

ResponsiblePartyPriority #

1~I I__._

2 5.1 Prepare management 2 SE
plan for Fish Slough
Conservation Area

Cost Estimate($OOOs)
— — T — T —

FY FYI FYI FYI
1999 2000 2001 2002 2003

I~. ~

2 2
CDFG 2 2
BLM 2 2

Comments

USFWS
Program

Other

Coordinatewith
PVT

2 5.2 Preparemanagement
plan for Little Hot
CreekConservation
Area

2 SE
CDFG
USFS
BLM

1
1
1
1

2 5.3 Preparemanagement
plan for North
BentonConservation
Area

2 SE
CDFG

1
1 1

Coordinatewith
PVT

2 5.4 Preparemanagement
plan for Hot Creek
ConservationArea

2 SE
CDFG
USFS

1
1
1

1
1

Coordinatewith
PVT

2 5.5 Preparemanagement
plan for Warm
Springs
ConservationArea

2 SE
CDFG

1
1

1
1

Coordinatewith
PVT

2 5.6 Preparemanagement
plan for Whitmore

ConservationArea

2 SE
CDFG

1
1

1
1

Coordinatewith
PVT

2 5.7 Preparemanagement
plan for PaiuteCreek
ConservationArea

2 SE
CDFG
BLM

1
1
1

1
1

Coordinatewith
PVT



ResponsiblePartyPriority #
I

Task~ Task Description Task
Duration

(Yrs)

CCost Estimate($OOOs)— — r r’
FY FY FY FY FY

j1999 2000~2001~ 2002 2003

Comments

USFWS

Program

Other

2 5.8 Prepare management
plan for Round
Valley Conservation
Area

2 SE
CDFG

1
1

1
1

Coordinate with
PVT

2 5.9 Preparemanagement
planfor Southern
OwensConservation
Area

2 SE
CDFG
BLM

1
1
1

1
1

Coordinatewith
PVT

2 5.10 Preparemanagement
planfor Mathieu
ConservationArea

2 SE
CDFG

1
1

1
1

Coordinatewith
PVT

2 5.11 Preparemanagement
planfor Little Alkali
ConservationArea

2 SE CDFG
BLM
USFS

1
1
1
1

.5

.5

.5

.5

Coordinatewith
PVT

2 5.12 Prepare management
plan for Blackrock
Conservation Area

2 SE
CDFG

2
2

2
2

Coordinate with
PVT

2 5.13 Preparemanagement
plan for BakerCreek
ConservationArea

2 SE
CDFG

1
1

1
1

Coordinatewith
PVT

2 5.14 Preparemanagement
plan for Hogback
ConservationArea

2 SE
CDFG

1
1

1
1

Coordinatewith
PVT

0~~



Priority # Task # Task Description Task

(Yrs)Duration

ResponsibleParty — Cost

—

FY FY1999 2000

Estimate(SOOOs)
— r —

FY FY2001 2002 2003

Comments

USFWSProgram Other

2 5.15 Prepare management
plan for Mule Spring
Conservation Area

2 SE CDFG
BLM

- — 1

1

1

1
1

Coordinatewith
PVT

2 5.16 Preparemanagement
plan for Toll House
ConservationArea

2 2 CDFG
USFS

1
1
1

1
1
1

1
1
1

Coordinatewith
PVT

12.L2. 130.8 103.8 123.3 130.8Need 3 Totals

Need4: Research

2 3.1 Rarespeciesstatus
anddistribution
studies

S SE
CDFG
BLM
USFS

10
10
5
5

2
2
2
2

2
2
2
2

2
2
2
2

2
2
2
2

2 3.2 Owens tui chub
genetics

1 SE
CDFG
USFS

1
15
5

2 3.3 Owens dace genetics 1 SE
CDFG
USFS

15
S

2 3.4 Examineeffectsof
herbivoryon Fish
Sloughmilk-vetch

4 SE
CDFG
BLM

5
5
5

2
2
2

2
2
2

1
1
1

Coordinate with
PVT



Priority # Task # Task Description

2 3.5 Accumulate
information needed
to managefor
ecosystemintegrity

Task Party

Responsible
(Yrs) USFWS Other

Duration1
Program

2 SE
CDFG
BLM
USFS

Cost Estimate(SOOOs)’
— 1 T —

FY FY FY FY FY

1999 2000 2001 2002 2003
— — — — —

1
3 3
3 3
3 3

Comments

Coordinate with
PVT

2 3.6 Determine 5 SE 3 2
Tasks demographic CDFG 10 5
3.7-3.8 characteristicsof BLM 5 5
also OwensValley USFS 5 2

checkerbloomand
InyoCounty
mariposa_lily

Need4 Totals - - 134 43

Need5: Implementpopulation_andhabitatmonitoringin ConservationAreas

2 6.1 Coordinatewith Continuous SE 3 3
FederalandState CDFG 3 3
agenciesto BLM 1 1
implement USFS 1 1
managementplans

2 1
5 5
5 5
2 1

1
1
1
1

...2i........2.L.... 20-

3 1
3 1
1 1
1 1

1
1
1
1

2 6.2 Coordinatewith
privatelandowners
to implement
management
plans/prepare_HCP

Continuous SE
CDFG

2
2

2
2

3 1
2 1

1
1

Coordinate with
PVT

00



Priority # Task #

Description

Task

Task
Duration

(Yrs)

ResponsibleParty
I_

USFWS Other

Program

Cost Estimate ($OOOs)
— —T

FY FY FY FY FY

1999 2000 2001 2002 j 2003
— — —

5
15
5
S

Comments

2 7.1 Prepare population
and habitat
monitoring plans

2 SE
CDFG
BLM
USFS

1

1

15

5

S

2 7.1.2 Monitor rarespecies
inLittle Hot Creek
ConservationArea

continuous SE
CDFG
USFS

.5 .5 .5 .5 .5
Coordinatewith

PVT

3 7.1.3 Monitor rarespecies
in NorthBenton
ConservationArea

continuous SE
CDFG .25 .25 .25 .25 .25

Coordinatewith
PVT

2 7.1.4 Monitor rare species
in Hot Creek
Conservation Area

continuous SE
CDFG
USFS

.25

.25
.25
.25

.25

.25
.25
.25

.25

.25

Coordinatewith
PVT

2 7.1.5 Monitor rarespecies
in WarmSprings
ConservationArea

continuous SE
CDFG .25 .25 .25 .25 .25

.25

Coordinatewith
PVT

3 7.1.6 Monitor rarespecies
in Whitmore
ConservationArea

continuous SE
CDFG

.25

.25
.25
.25

.25

.25
.25
.25

.25
.25

Coordinatewith
PVT

3 7.1.7 MonitorTier 1
speciesinPaiute
CreekConservation
Area

continuous SE
CDFG

Coordinate with
PVT



— —Priority # Task~ Task Description (Yrs)Task ResponsibleParty — — — 1FY FY I FY I FY FY— Cost Estimate ($OOOs)

1999 2000 J 2001 2002 2003

CommentsUSFWS

Program

Other

2 7.1.8 Monitor Tier 1
species in Round
Valley Conservation
Area

continuous SE
CDFG

1
1

1
1

1
1

1
1

1
1

Coordinate with
PVT

2 7.1.9 Monitor Tier 1
speciesm Southern
OwensConservation
Area

continuous SE
CDFG 1 1 1 1 1

Coordinate with
PVT

3 7.1.10 Monitor rare species
in Mathieu
Conservation Area

continuous SE
CDFG

.2

.2
.2
.2

.2

.2
.2
.2

.2

.2
Coordinatewith

PVT

3 7.1.11 Monitor rare species
in Little Alkali
Conservation Area

continuous SE
CDFG
BLM

.2

.2
.2
.2

.2

.2
.2
.2

.2

.2

Coordinatewith
PVT

2 7.1.12 Monitor Tier 1
species in Blackrock
Conservation Area

continuous SE
CDFG

1 Coordinate with
PVT

3 7.1.13 Monitor rare species
in Birchim
Conservation Area

continuous SE
CDFG .5 .5 .5 .5 .5

Coordinatewith
PVT

3 7.1.14 Monitor rarespecies
inBakerCreek
ConservationArea

continuous SE
CDFG 1 1

Coordinatewith
PVT

0



Priority # Task U Task Description Task

Duration

ResponsibleParty Cost Estimate ($OOOs)

— —

I______

Comments

USFWSProgram Other

FY

1999

FY

2000

FY

2001

FY

2002

FY

2003

3 7.1.15 Monitor rarespecies
in Hogback
ConservationArea

continuous SE
CDFG

Coordinatewith
PVT

2 7.1.16 Monitor rarespecies
in Mule Spring
ConservationArea

continuous SE
CDFG
BLM

.2 .2 .2 .2 .2
Coordinatewith

PVT

2 7.2.1 Monitor rarespecies
inFish Slough
ConservationArea

continuous SE
CDFG
BLM

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

Coordinatewith
PVT

2 7.2 Geneticmonitoring continuous SE

CDFG
USFS

10
2

10
1

1
1

1
1

5

2 7.3 Springdischarge
monitoring

continuous SE
CDFG
BLM
USFS

1
10
10

1
10
10

1
10
10

1
10
10

1
10
10

Coordinate with
PVT

91.6 89.6 54.6 48.6 50.6Need 5 Totals

Need 6: Public information and education_program

3 8.1 Recovery

informationand

educationprogram

3 SE

CDFG

BLMUSFS

.

.5

.5.5

.

.5

.5

.5

.5



Priority # Task # Task Description Task

(Yrs)Duration

ResponsibleParty Cost Estimate ($OOOs)

— — I~ ~IFY FY FY FY FY
1999 2000 2001 2002 2003— - — —

.5 .5 .5 .5 .5
.25 .25 .25 .25 .25
.25 .25 .25 .25 .25
.25 .25 .25 .25 .25

Comments

USFWS
Program

Other

3 8.2 Public education
programto
discourage
transplantationof
non-nativespecies
within the Owens
Basin

S SE
CDFG
BLM
USFS

Need6 Totals 3.8 .i~.. 3.8 ........LL..

206.1

1.3

Total Costs 449.7 296.2 200.2 213.7 1365.9



IMPLEMENTATION SCHEDULE DEFINITIONS AND ABBREVIATIONS

Prioritiesin ImplementationSchedulecolumn 1 areassignedasfollows:

1. Priority 1. An actionthatmustbetakento preventextinctionor to preventthespecies
from decliningirreversibly in theforeseeablefuture.

2. Priority 2. An actionthatmustbetakento preventa significantdeclinein species/habitat
quality or someothersignificantnegativeimpactshortofextinction.

3. Priority 3. All otheractionsnecessaryto meetrecoveryobjectives.

Keyto Abbreviationsusedin ImplementationSchedule

PVT- Privatelandowner
HCP - HabitatConservationPlan
BLM - U.S. BureauofLandManagement
CDFG - CaliforniaDepartmentofFishandGame
USFS - U.S. ForestService
USEWS- U.S. FishandWildlife Service
SE - EndangeredSpeciesDivision, U.S. Fishand Wildlife Service
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APPENDIX A

ConservationArea SelectionMatrix andAnalysisSummary

Thefollowing discussiondescribestheprocessusedto selectConservationAreas. This
processalsoquantifiesthe importance,suitability, andfeasibility of ConservationAreasto
successfullyfunctionassiteswhereOwensBasinlisted, proposed,andcandidatespeciesin
aquaticandmesicalkalimeadowecosystemscanbe protectedandrecovered.

1. IdentificationofPotentialAreas

PotentialConservationAreaswerefirst identifiedby mappingextantpopulationsof
OwensBasinrarespecies.Locationsof extirpatedpopulationswerenot mappedbecauseit is
usuallydifficult to accuratelydescribetheirlocations. However,thesehistoricalsitesare
importantto programsthatwould reestablishextirpatedpopulations,andthiselementwas
consideredin matrix analysis.Preliminaryexaminationof thesemapssuggestedseveralfactors
believedto be importantto recoveryandprotectionof OwensBasinrarespecies.

Mapsof the locationof extantpopulationsshowthat someareasareoccupiedby asingle
rarespecies,whereasseveralareasarehabitatfor manyrarespecies.Thesemapsalso showthat
extantpopulationsofmostrarespeciesarescatteredthroughouttheOwensBasinvalley floor.
Examinationofthesemapsindicatesthattwo typesof ConservationAreasarenecessaryto
protectvalley-floor wetlandspecies:

(A) Small ConservationAreasto protectaquaticspecieswith extremelylimited historical
andcurrentdistributions(e.g.,Long Valley speckleddace,Owensspringsnail,Aardhal’s
springsnail);and

(B) LargeConservationAreaswherewidely distributedrarespeciescanbe recovered
andprotected. Theseareasaregenerallyecologicallydiverseaquaticandterrestrial
environmentsoccupiedby severalrarespecies.

2. Selectionof RecommendedConservationAreas

A matrix (Table4) wasdevelopedto systematicallyassessthevaluesofpotential
ConservationAreasin theOwensBasin,andto determinetheprobableutility ofanareain
providingsuitablehabitatsfor recoveryandprotectionof targetspecies.A potential
ConservationArea’s suitability wasratedby summationofall matrixvariablevalues. A
maximumvalueof91 pointswaspossiblefor aConservationAreathatwasratedhighestfor all
matrix variables;however,no potentialConservationAreareceivedthemaximumvalue.
ConservationAreasthat achievedamatrix valueofgreaterthan42 pointswereclassifiedas
suitablefor recoveryandprotection. PotentialConservationAreaswith lowerscorestendedto
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havelow rarespeciesrichnessandan overwhelmingarrayof conflictinguses(i.e.,popular
recreationareaswherenon-nativesportfish couldnot be controlledwerejudgedto beunsuitable
for recovery).

Thefollowing matrixvariableswereusedin theanalysisof potentialConservationAreas:

A. NumberofListedorProposedSpeciesPresent

A tally of listed orproposedspecieswithin an area. A valueof 2 is givenfor each
species,with amaximumof 6.

B. Numberof OtherTier 1 SpeciesPresent

A tally ofTier 1 species,otherthanthosetallied for matrixvariable1 above.Each
speciesis valuedas1.

C. NumberofTier2 SpeciesPresent

A tally of Tier2 species.Eachspeciesis valuedas1.

D. PresenceofAquaticHabitat

Areaswith aquatichabitatreceivedamatrixvalueof2; areaswithout aquatichabitat
received0.

E. Presenceof MesicAlkali Meadow

Areaswith mesicalkali meadowhabitatreceivedamatrixvalueof 2, areaswithoutthese
meadowsreceived0.

F. WetlandSpeciesDiversity Evaluation

Thediversity of wetlandspecieswassubjectivelyevaluatedby consideringthetypesof
habitatfoundin a ConservationArea. Habitatsconsideredincludedriparianvegetation,ponds,
meadows,reservoirs,irrigationditches,springs,andflowing creeks.Diversity wasconsidered
low whenfew ofthesehabitatsoccurredin aConservationArea. In thesecases,avalueof 2 was
given. ConservationAreasincludingamoderatediversity ofthesehabitats,weregivenavalue
of4. Areaswith awide varietyof wetlandhabitatsweregivenavalueof 6.

G. Historical Listed or CandidateSpeciesHabitat

Locationsof extirpatedpopulationsof targetspecieswerenotmapped,however,
descriptionsin historicaldocumentswereusuallyadequateto determineif collections
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weremadewithin potentialConservationAreas.Collectionrecordswerestudiedfor each
raretaxon,andamatrix valueof3 givento Areaswith historicalpopulationsof Tier 1
andTier2 species.Areaswith an absenceofhistoric recordsweregiven avalueof0.

H. Recoverability

Feasibilityto accomplishrecoveryandprotectionwithin eachConservationAreawas
subjectivelyanalyzed.Areaswherecomplicatedandpossiblyineffectivemanagement
would berequiredto accomplishrecoverytasksweregivenamatrix valueof 1. Areas
weremanagementcouldbe implementedwith relativelygreatsuccesswere givena
matrix valueof 2. Areaswheresuccessfulrecoveryandprotectionmanagementcouldbe
easilyimplementedweregivenavalueof 3.

I. PresenceofConflicting Uses

No valley floorwetlandhabitatsin the OwensBasinarein pristinecondition. Publicand
privateusesofthesehabitatsincluderecreation(e.g.,fishing, hiking,hunting),off-road
vehicletrails, livestock grazing,irrigation, etc. Low matrixvaluesweregivento
ConservationAreaswhereasubjectiveevaluationof theseusesconcludedthattherewas
anoverwhelmingpossibility thattheseuseswould preventsuccessfulimplementationof
recoveryandprotectiontasks. MostpotentialConservationAreasweregivenmoderate
valuesofaround25 points,becauseeventhoughmany conflicting usesoccurwithin
potentialConservationAreas,mostarenot likely to preventprotectionandrecovery.A
valueof50 waspossiblein ConservationAreaswith virtually no conflicting uses.
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APPENDIX B

The RecoveryPriority Systemusesdegreeofthreat,recoverypotential,and taxonomicdistinctivenessto
assignarecoverypriority numberof 1-18 to all listedtaxa. A fourth factor, conflict with constructionor
developmentprojects,givespriority within eachcategory.

A detaileddiscussionoftheRecoveryPriority Systemcanbefoundin theFederalRegisterVol. 48,No.221,
Pg 51985ofthe issueWednesday,September21, 1983.
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OwensBasinSensitiveWetlandandAquaticSpeciesManagementGuidelines
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I. INTRODUCTION

TheseManagementGuidelineswerepreparedfor theU.S. FishandWildlife Service

(Service),in cooperationwith theCaliforniaDepartmentof FishandGame(Department),U.S.

BureauofLandManagement,U.S. ForestService,andtheLos AngelesDepartmentofWater

andPowerasmanagementstrategiesto enhanceandprotectOwensBasinrarewetlandand

aquaticspeciesnot discussedin theOwensBasinWetlandandAquaticSpeciesRecoveryPlan

(U.S. FishandWildlife Service[USFWS]1998). Developmentandimplementationofthese

Guidelinesarenotmandatedby any StateofCaliforniaor Federalstatute. Theyhavebeen

developedto alertlandmanagersto thepresenceofsensitivespeciesandto identify “best

managementpractices”thatwill conserveandincreasepopulationsof thesespeciesasimportant

componentsofOwensBasinwetlandandaquaticecosystems.Implementationofthese

Guidelineswill notonly possiblyhelppreventfuturedeclinesin speciesandprecludefuture

threatenedor endangeredlistings,butwill alsohelpcontributeto therecoveryofthosespeciesin

Tier2 (in OwensBasinrecoveryplan)thatarealreadylisted. Table1 lists plant andanimal

species,andtheirstatus,to whichtheseManagementGuidelinesapply.

Recommendationsmadein this documentapplyonly to populationsoccurringin the

OwensBasin,Inyo andMono counties,California.Most speciesdiscussedin theseguidelines

also occurin otherpartsofCaliforniaandthewesternUnitedStates,butall speciesinhabit only

wetlandsandthey includingtaxaasdiverseasfishesandaquaticsnails,birds, andalkaline

meadowplants. TheseGuidelinesareintendedto servea complimentto theOwensBasin

WetlandandAquaticSpeciesRecoveryPlan(USFWS 1996),andtheyrely heavily upon

managementwith ConservationAreasidentifiedin thatdocumentfor theirsuccessfulexecution.

Conservationplan(s)developedfor theConservationAreas(pursuantto theOwensBasin

WetlandandAquaticSpeciesRecoveryPlan)will delineatethespecificareaofeach

ConservationArea,andthespecificmanagementactionsandprotocolsfor restorationofhabitat

andrecoveryofspecieswithin eachConservationArea. Approval oftheconservationplanwill

includenecessarypermitsfor managementaction,includingthe incidentaltakeof listed species,
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andwill alsoinclude assurancesthatno additionalrequirementswill be imposeduponthe

landowners.

II. GENERALMANAGEMENT STRATEGIES

TheseManagementGuidelinesidentify severalwidely distributedOwensBasinsensitive

wetlandspecies,describecharacteristicsoftheirhabitats,andrecommendpracticesfor

maintainingand enhancingtheirpopulations.This informationis providedto assistin

developmentofmanagementstrategiesto protectandenhanceOwensBasinwetlands.Although

thereis no regulatoryauthorityrequiringimplementationof theserecommendations,their

implementationis encouragedasameansto conserveall biologicalcomponentsof OwensBasin

wetlands.

Descriptionsofhabitatrequirements,managementsuggestions,andestablishmentof

monitoringprogramsto examinedemographyanddistributionof eachrarespeciesarecentral

themesin theseGuidelines.Most ofthesespeciesalsooccurin habitatsoccupiedby otherplants

andanimalsthat areendemicto the OwensBasin,andthataresubjectsofprotectiveactions

discussedin theOwensBasinWetlandandAquaticSpeciesRecoveryPlan(USFWS 1996).

This indicatesthatmany of theconservationandmonitoringprogramsdescribedin these

Guidelinesmaybe integratedinto implementationof recoveryplantasks. Programsfor some

species(ergoriparianbirds)mayrequireuniquemanagementprogramsthatarenot identifiedas

recoverytasks.

For aquaticanimals(e.g.,fishesandmollusks),maintainingwaterquality anddischarge,

andcontrollingdeleteriousnon-nativeaquaticanimalsarethemostimportantmanagement

elements.Major managementchallengesfor somebirds (e.g.,yellow rail, leastbittern,osprey,

bankswallow,snowyplover)consistofimproving nestingandfeedinghabitats,andriparianbird

conservation(e.g.,yellow warbler,yellow-billedcuckoo,leastBell’s vireo, yellow-breastedchat)

requiresminimizingbrown-headedcowbird (Molothrusater) nestparasitismandenhancing

naturalcharacteristics(e.g.,dominanceby nativespeciesandhigh structuraldiversity)of riparian
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vegetationcover. Thesouthwesternwillow flycatcher,theyellow warbler,andtheyellow-

breastedchatutilize denseriparianthicketsfor nestingandfeeding.

Abundanceanddistributionofthebrown-headedcowbirdhasincreasedmorethanany

otherspeciesin the far westernUnitedStatesover the lastcentury,andits control is an important

componentofriparianbird conservationthroughouttheregion(Rothstein1994). Ontheeast

slopeoftheSierraNevadacowbirdswererareinto the 1930s,butbecameincreasinglycommon

thereafter,andnow arewidespreadthroughouttheeasternSierra(Rothsteinibid) andMono and

OwensBasins(MacMillen pers.obs.). Concomitantwith the increasein cowbirdshasbeena

declinein abundanceanddistributionof atleast10 songbirdspeciesin California,attributable

partlyor mainly to cowbirdnestparasitism(Gaines1974).

Brown-headedcowbirdnestparasitismandexcessivelivestockgrazingappearto be the

greatestthreatsto OwensBasinpopulationsofriparianbirds (LaymonandWilliams 1994).

Without implementingaprogramto reducecowbird populations,thebirds whoseneststhey

parasitizemaycontinueto declinetowardextinctionin theOwensbasin. LaymonandWilliams

(ibid.) advocateda cowbird removalprogramduring thebreedingseason(springandearly

summer),butwe also recommendanintensiveyear-roundremovalprogramattheprimary

feedingsitesof cowbirds,stables,corrals,feedlots, andheavily-grazedpastures.Controlling

populationsattheirfeedingsiteswill be logisticallyeasierto carryout becausetheyaggregatein

largeflocks while foragingin theafternoon.Treatmentatnestingsiteswould belesseffective

becausecowbirdshavelargehomerangesandnestin singlepairsor in smallgroups(Rothstein

1994). Monitoring will be requiredto determinewhenpopulationsneedcontrolandcontrol

programefficacy. We alsorecommendthatstarlings(Sturnusvulgaris)shouldbe removed

duringthis controlprogrambecauseit is non-nativeandit oftendisplacesandreduces

populationsofnativehole-nestingbirds (e.g.,flickers andbluebirds).

Goodriparianbird habitathashigh structuraldiversity createdby denseundergrowthof

tangledvegetationanddebris,moreopenvegetationatmidlevel, andan comparativelyopen

canopyprovidedby largetrees(NaimanandRogers1997). In theOwensbasin,riparian

structureis attributeto adenseundergrowthof shrubwillow anddebris,willows atmidlevel, and

a willow andcottonwoodtreecanopy. It hasbeenreducedin mostof theOwensbasinby stream
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diversion,burning,vegetationcontrol,andexcessivelivestock grazing. Theseactivitieshave

reducedriparianvegetationalongmany streammiles andopenedformerlydensevegetation.As

aresult,suitableriparianhabitathasbeeneliminatedordegradedsothatspeciessuchasbrown-

headedcowbirdscanmoreeasilyinvadenestingareas.

Majorthreatsto sensitiveplantspeciesdiscussedin theseGuidelinesincludelivestock

grazing(eitherdirector indirecteffects)andhabitatmodificationcausedby off-roadvehicles.

Grazingimpactsby cattleandsheepcanbe reducedto tolerablelevelsby managinggrazing

intensityandtiming. Off-roadvehicleusein areassupportingsensitiveplantpopulationsshould

beprohibited,asthis is exceedinglydetrimentalto populationstability andgrowth. An excellent

sourcefor informationaboutrequirementsof thesesensitiveplantsis Cronquistetal. (1984).

Many ofthehealthiestpopulationsofspeciesaddressedin theseGuidelinesoccurin

ConservationAreasidentifiedin theOwensBasinWetlandandAquaticSpeciesRecoveryPlan

(USFWS1996). Thisprovidesan opportunityto integratemanagementprotocolsfor eachof

thesespeciesinto ConservationAreamanagement.Wherespeciesaddressedin theseGuidelines

occuroutsideoftheseConservationAreas,werecommendthatlandmanagersalsoviewtheir

activitiesastheyaffect wetlandhabitatsandthatthey integraterecommendationsin these

Guidelinesinto amultispeciesmanagementstrategy. Observationsby LaymonandWilliams

(1994)indicatethathighestpriority areasfor bird conservationincludetheOwensRiverthrough

PleasantValley, riparianhabitatupstreamfrom TinemahaReservoir,the Islandsareaseastof

AlabamaGates,andlowerBakerCreek. To expeditemanagement,we alsorecommendthat

theseGuidelinesbeincorporatedinto City andCountyPlanningdecisionswithin theOwens

Basin,andthata seriesofpublic meetingsandworkshopsbe heldto familiarizeinterestedand

involved partieswith theseGuidelines.It is particularlyessentialto includeprivatelandowners

in thesediscussionsto facilitatetheirunderstandingandincludetheir interestsin decision

making.
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Table 1. Sensitivewetlandspeciesthatoccurin Inyo andMono Counties,Californiaandare
consideredin theseManagementGuidelines.

CommonName ScientificName Status

Owenssucker
Wongsspringsnail
Deserttryonia
LeastBell’s vireo
Southwesternwillow flycatcher
Westernyellow-billedcuckoo
Leastbittern (rookerysitesonly)
Osprey(breedingsitesonly)
Yellow rail
Westernsnowyplover

(breedingsitesonly)
Yellow warbler

(breedingsitesonly)
Yellow-breastedchat

(breedingsitesonly)
Bankswallow
Silverleafmilkvetch

Hotspringsfimbristylis
Alkali ivesia
Inyophacelia

Catastomusfumeiventris
Pyrgulopsiswongi
Tryoniaprotea
Vireo belliipusillus
Empidonaxtraillii extimus
Coccyzusamericanusoccidentalis
Ixobrychusexilis
Pandionhaliaetus
Coturnicopsnoveboracensis
Charadriusalexandrinusnivosus

Dendroicapetechiabrewsteri

Icteria-virens

Ripariariparia
Astragalusargophyllus

var. argophyllus
Fimbristylis (spadicea)thermalis
Ivesiakingii
Phaceliainyoensis

CSC
FSC,CSC
CSC
FE, SE
FE, SE
SE
CSC
CSC
CSC
FSC,CSC

CSC

CSC

ST

CSC,CNPS-2
FSC,CSC,CNPS-2
CSC,CNPS-1B
CSC,CNPS-4

FE - Federallylisted asEndangered
FSC - FederalSpeciesof Concern
SE - StateListedasEndangered
ST - StateListed asThreatened
CSC- StateSpeciesof SpecialConcern
CNPS-lB - CaliforniaNativePlantSociety’slist ofplants,rare,threatened,orendangeredin

Californiaandelsewhere
CNPS-2 - CaliforniaNativePlantSociety’slist of plants,rare, threatened,orendangeredin

California,butmorecommonelsewhere
CNPS-4 - CaliforniaNativePlantSociety’slist ofplantswith limited distribution
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III. SPECIESACCOUNTSAND MANAGEMENT RECOMMENDATIONS

A. OwensSucker(Catostomusfumeiventris).Status:CaliforniaDepartmentof FishandGame

(CDFG)—SpecialConcern;U.S. FishandWildlife Service(USFWS)—None.

Miller (1973)describedCatostomusfumeiventrisfrom collectionsmadeat Hilton Creek

in Long Valley, Mono County,during 1952. It is endemicto theOwensBasin(Inyo andMono

Counties),California. Miller (1973)also examinedparatypescollectedthroughoutMono

County, includingmaterialfrom theupperspringsand adistributaryofHot Creek,thewestern

headspringof FishSlough,WhiskeyCreekatits mouthinto CrowleyLake, JuneLake,andthe

OwensRiver approximately0.5 mi (1 kin) downstreamfrom CrowleyLakeDam. Inyo County

paratypelocalitiesincludeanOwensRiver tributary locatedseveralmiles northwestofLaws,

irrigation ditchesnearBishop,8 mi (11 kin) southofBishop,andnearBig Pine,from upper

(e.g.,SabrinaLake)andlowerBishop Creek,andtheOwensRiverapproximately6 mi (8 kin)

southofBig Pine,at Laws(CDF&G SNA INY..027),andnearAberdeen(Miller 1973). These

localities,earlyfisheriessurveys,andmuseumcollectionsshowthat Owenssuckerswere

relativelyabundantthroughoutOwensBasinvalley floor aquatichabitatsin OwensandLong

Valleysduring historicaltimes(Snyder1917).

TheOwenssuckeris coloredslategray on theback,that fadesto faintbluereflections

laterally (particularlyonbreedingmales),thento aduskywhite belly. Pairedfins maybe faintly

coloredred-amber(Moyle 1976). Owenssuckershavea subterminalmouth,thick caudal

peduncle,largeheadand long snout,andlargescales.Pectoralfins have16-19rays,pelvic fins

from 9-10rays,anddorsalfins have10 rays. Lateralline scalesusuallynumberbetween75-78,

scalesaboveandbelowthelateralline rangebetween13-16and9-11,respectively.Its

subterminalmouthis largewith apapillose,deeplyincisedlower lip (Miller 1973).

It is closelyrelatedto theTahoesucker(Catostomustahoensis),awidely distributed

speciesoccupyingtheLahontanBasinof northeasternCaliforniaandnorthernNevada.The

Owenssuckeris distinguishedby its duskyabdomenandtheabsenceofa red lateralstripethat

characterizesmalesofmostwesternUnitedStatesspeciesof sucker(Miller 1973). Structureof
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its mandible,pharyngealarch,andtripus,andlow lateralline scalecount(usually lessthan80)

also distinguishit from theTahoesucker(Miller 1973).

Although no studieshaveexaminedOwenssuckerhabitatrequirements,life history,

abundance,or currentdistribution,substantialinformationcanbe gatheredfrom recentand

historicalOwensBasinfisheriesstudiesandknowledgeof Tahoesuckerecology. Owens

suckersoccupylakesandstreams,and,like Tahoesuckers,theyprobablyrequiregravel

substratesin fluvial habitatsfor spawning(La Rivers 1962,Moyle 1976). Springtimespawning

by Tahoesuckers,andthepresenceofOwenssuckerandTahoesuckerlarvaeandjuveniles

duringMayandJune,indicatesthat spawningoccursduring spring(Miller 1973,La Rivers

1962). Tahoesuckersreachsexualmaturityasearlyasagefour (Willsrud 1971),andthey are

knownto live aslong as27 years(Scoppettone1988). Tahoesuckerfecundityvarieswith size.

Willsrud (1971)reportedfemalesfrom LakeTahoemeasuring6 in. (15 cm) and 17 in. (43 cm)

fork lengthcarried2,415and35,556eggs,respectively.Both speciesalsofeednocturnallyon

invertebrates(e.g.,insects,mollusks,etc.),vegetation,anddetritusgleanedfrom thesubstrate.

Dienstadtetal. (1985,1986)reportedOwenssuckersin fluvial habitatsweremostcommonin

runslocatedwhereriffles aresmall and scarce.In lakes,larval andjuvenileOwenssuckers

occupyshallowlittoral habitats(Miller 1973).

FourspeciescomprisetheOwensBasinnativefish assemblage,includingOwenssucker,

Owenstui chub(Gila bicolor snyderi),Owenspupfish(Cyprinodonradiosus),andOwens

speckleddace(Rhinichthysosculusssp.). No ecologicalstudieshaveexaminedthis assemblage,

but studiesof otherwesternGreatBasinstreamfishes(with assemblagesconsistingoftrout

(Salmospp.),suckers,tui chubs,speckleddace,andLahontanredside(Richardsoniusegregius))

indicatethatthereis little interactionamongnativemembersoftheOwensBasinassemblage.

Moyle and Vondracek(1985)foundnicheoverlapwaslow amongfishesin theMartis Creek

assemblagein theTruckeeRiver system. Theyalsoconcludedthatpopulationsin this

assemblageareregulatedmostlyby environmentalfactors,ratherthanby predationand

competition. In thesestudies,Tahoesuckerspreferredhabitatscloseto thesubstratein deep,

slowmovingwater. Similarconclusionswerereachedby Sada(1990) in studiesof a Great

Basinstreamfish assemblagethatwasdominatedby Tahoesucker,speckleddace,andLahontan
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redside.His microhabitatobservationsdocumentedmoderatenicheoverlapamongspecies,but

thatavailablehabitatswerepartitionedby eachspecies.Experimentalstudiesexaminingeffects

ofdensityandspeciescompositionon habitatuseindicatedthat competitiveinteractionsare

minimal andthatchangesin habitatusearedensitydependent(Sada1990). Thesestudies,

probableecologicalrequirementsofOwensBasinnativefishes(asdeterminedfrom knowledge

aboutcloselyrelatedspecies),andlow speciesdiversityall indicatethat interactionsbetween

OwensBasinnativefishesis low.

Recentlakeandstreamsurveysin Long Valley andnorthernOwensValleydocument

Owenssuckerpopulationsfrom severalareas.Theyarecommonin CrowleyandConvictLakes

in theupperOwensRiverdrainage(including MammothCreekandHot Creekin Long Valley),

and in OwensValley from BishopCreek,Rock Creek,irrigationcanalsnearBishop,andthe

OwensRiver throughPleasantValley (Deinstadtetal. 1985,1986). Knapp(pers.comm. March

25, 1995)reportedthemasuncommonin MammothCreek,andJenkins(1990)reportedthemas

commonin theOwensGorgenearCrowleyLakeDam. In 1988and 1989,Sada(field notes)

foundOwenssuckersin lower HortonCreek,lower Rock Creekand PineCreek,lowerBishop

Creek,northandsouthMcNally canalsnearLaws,lowerHot Creek,andin upperOwensRiver

neartheMono Basinportal. Kratz etal. (1991)did not find suckersin FishSloughduring 1990,

andtheyhavenotbeenrecentlydocumentedfrom southernOwensValley. Owenssuckersalso

occurin severallocationsoutsidetheirnativerange,includingJuneLakein theMonoBasin,

SabrinaLakein upperBishopCreek,andin SespeCreekoftheSantaClaraRiverBasinin

southernCalifornia(Wells andDianna1975).

Thesesurveysindicatedthat Owenssuckerspersistin naturalandregulatedhabitats(e.g.

irrigation canalsandreservoirs)andfish assemblagesdominatedby introducedtrout(e.g.,brown

trout, Salmotrutta, andrainbowtrout,Oncorhynchusmykissgairdneri) andcyprinids(e.g.,carp,

Cyprinuscarpic),but not in assemblagesdominatedby strongpredators(e.g.,membersofthe

Family Centrarchidaesuchaslargemouthbass,Micropterussalmoides,smallmouthbass,

Micropterusdolomieui,andbluegill, Lepomismacrochirus). Dominanceof thesouthernOwens

Basinfish assemblageby thesepredatorsmayexplainwhy nativefish no longeroccurin this

area.
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ManagementRecommendations.No conservationprogramshavebeenimplementedto

enhanceOwenssuckerstatus,however,protectionof populationsin PleasantValley, Warm

Springs,FishSlough,Birchim Canyon,Hot Creek,andBlackrockConservationAreasis

identifiedin theOwensBasinWetlandandAquaticSpeciesRecoveryPlan(U.S. Fishand

Wildlife Service1996). Moyle et al. (1995)did notrecommendany protectivemeasuresfor

Owenssuckerpopulations,buttheyrecommendthat populationsbe monitoredto determineif

thereare futuredeclinesin its status. Threatsto Owenssuckerincludeimpactsofnon-native

fishesandwatermanagementstrategiesthatdryhabitats.Deleteriousnon-nativefishesinclude

predatorsandcompetitors,andintroducedspeciesthatmayhybridizewith Owenssuckers.

Managementguidelinesrecommendedto ensurecontinuingviability andpopulationand

distributionalincreasesfor theOwenssuckerare:

1 --Reestablishpopulationsin ConservationAreasdescribedin theOwensBasinWetland

andAquaticSpeciesRecoveryPlan.

2--Manageaquatichabitatsin ConservationAreasto protectOwenssuckersasapart of

theOwensBasinnativefish assemblageby minimizing impactsofdeleteriousnon-native

fishes.

3--Reestablishpopulationswithin its nativerange,andoutsideConservationAreas

wheneverpossible.

4--Maintainminimumflow in majorirrigationcanalsto providefor parentalOwens

suckerpopulationsthatwill repopulatesmallerditchesthatare frequentlydriedby

diversion.

B. Wongsspringsnail(Pyrgulopsiswongi).Status:CDFG— SpecialConcern;USFWS—Species

ofConcern.

Pyrgulopsiswongiwasdescribedfrom collectionsmadefrom springsin Birchim

Canyon,Inyo County during 1988(Hershler1989). It is amoderateto small-sizedspecieswith a

low conicalto globoseshell. Theshell is 1.2 - 3.0 mmhigh with 3.25 - 4.5 well roundedwhorls

borderedby slightly angulatedshoulders.Its penisis ‘massive’with a largefilamentand

moderatelysizedlobe. Twolargeswellingswith 7-12glandularridgesdistinguishtheventral
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penis(Hershler1989). Wongsspringsnailis currentlyknownfrom approximately50 spring

habitatsscatteredthroughouttheeasternSierraregionin CaliforniaandNevada(Table2).

OwensBasinpopulationsarescatteredfrom Little Laketo theMono Basin(includingBenton

andLong Valleys). OutsidetheOwensBasinit occursin DeepSprings,TeelsMarsh,and

HuntoonValleys (Hershler1989,HershlerandPratt 1990, Sadafield notes1992). Additional

surveysareneededto accuratelydetermineits entiredistribution. Wongsspringsnailis oneof

four mollusksin theFamily HydrobiidaeoccupyingOwensBasinwaters. Distribution ofthese

speciesrarelyoverlap. Wongsspringsnailis syntopicwith Owensspringsnail(Pyrgulopsis

owensensis)only at Toll Housespring in theWhite Mountains.

Knowledgeof springsnailecologyexistsmostly from observationsmadeduring

taxonomicanddistributional studies,andecologicalstudiesofan Owensspringsnailpopulation

(June25, 1994memorandumfrom D. Sadato T. Russi,U.S. Bureauof LandManagement,

Bishop,CA andMarch 8, 1995memorandumfrom D. Sadato T. Russi,U.S. BureauofLand

Management,Bishop, CA). Springsnailsoccupyhabitatsasvariedasalkali lakes,rivers,and

small springsandstreamsthroughoutNorthAmerica. Recentexaminationofmanyspring

habitatsthroughouttheGreatBasinindicatesthatanumberof newspeciesoccupymany

endorheicbasins(Hershler1994). Pyrgulopsiswongi is knownto occupyonly small, persistent,

coldwaterspringsandstreamslocatedbelow 7,500ft (2,286m) with goodwaterquality. These

characteristicsalso characterizehabitatsoccupiedby otherspringsnailspeciesthroughoutthe

GreatBasin(HershlerandSada1987,Hershler1994). Closetaxonomicrelationshipbetween

OwensandWongsspringsnailsindicatesthat demographyandhabitatrequirementsof both

speciesmaybe similar. Recentwork indicatesthereis little differencebetweenwinter and

summerOwensspringsnailpopulationsizesin theWhite Mountains(June25, 1994

memorandumfrom D. Sadato T. Russi,U.S. Bureauof LandManagement,Bishop,CA and

March8, 1995 memorandumfrom D. Sadato T. Russi,U.S. Bureauof LandManagement,

Bishop,CA).
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Table2. LocationofPyrgulopsiswongihabitatsin Inyo andMono Counties,California.
Informationcompiledfrom Hershler(1989)andHershlerandPratt(1990).

SiteName Valley Legal Description

INYO COUNTY

Little Lake

Spgs.alongHogbackCk.

Spgs.alongSummitCk

CabinBarRanch

Spgs.alongLubkin Ck.

Spgs.alongTuttle Ck

Spgs.alongHogbackCk

Boron Spgs.

Streamin CharlieCyn.

Spgs.S. ofWarrenLake

Spgs.S. of ShannonCyn.

Spgs.alongupperPineCk.

Spgs.in Birchim Cyn.

Spg.in OwensGorge

FrenchSpg.

BarrelSpgs.

Spg.atToll House

Corral Spg.

Spgs.at AlabamaGates

ReinhackleSpgs

RoundValley Spgs.

RoundValley Spgs.

Spgs.in MarbleCyn.

Spgs.northofBig Pine

McMurry Meadow

Spgs.north sideof RedMtn.

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

NWl/4 Sec.17, T235,R36E

T205, R36E(unmapped)

NE1/4 Sec.7, T205,R37E

SWl/4 Sec.6, T195,R37E

SEl/4Sec.16, T165,R36E

NEl/4 Sec.6, T165,R36E

NWl/4 Sec.2, T155,R35E

NWl/4 Sec.22, T135,R34E

SW1/4Sec.3, T135,R34E

NE1/4 Sec.16, T95, R33E

SW1/4Sec.23, T85, R33E

NEl/4 Sec.26, T65, R3OE

SEl/4Sec.9, T65, R3lE

SWl/4 Sec.31,T45, R31E

NWl/4 Sec.31, T145, R37E

NE1/4Sec.19, T125,R36E

NE1/4 Sec.24, T85, R34E

SWl/4Sec.3, T85, R26E

SE1/4Sec.31, T145,R36E

SEl/4Sec.30, T145,R36E

NW1/4 Sec.25, TSS,R3lE

SEl/4Sec.31,T65, R3lE

SEl/4Sec.35,T75, R3SE

NWl/4 Sec.16, T95, R33E

NW1/4 Sec.22, TlOS, R33E

SEl/4Sec.31, TilS, R34E
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Table2., Cont.

SiteName Valley Legal Description

McGannSpg.

Spgs.northofMcGannSpg.

Tub Spgs.

Spgs.northofIndependenceCk.

Spgs.southwestof LonePine

Spgs.alonglowerDiaz Ck.

Spgs.alongupperDiaz Ck.

Spgs.southofCarrolCk.

Streamin TalusCyn

Spgs.in JohnsonCyn. Owens

Spgs.northof JohnsonCyn

TunaweeCyn. stream

Spgs.southofTunaweeCyn. Owens

SacatarCyn. stream

AntelopeSpgs.

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

Owens

NWl/4 Sec.4, T135,R34E

NWl/4 Sec.36, T125,R33E

SE1/4Sec. 17, T135,R34E

SW1/4Sec.21, T135,R34E

SE1/4Sec.2, T165,R36E

SE1/4Sec.5, T165,R36E

Sec. 15, T165,R36E

Sec. 31, T165, R36E

T2 iS, R37E (umnapped)

T215, R37E(unmapped)

Owens T2iS, R37E (unmapped)

Owens T215,R37E (unmapped)

T225, R37E(unmapped)

Secs.3 & 4, T235,R37E

NWl/4 Sec.24, T75,R3SE

Owens

DeepSprings

MONOCOUNTY

Spgs.alongMarbleCk.

Spg. in Blind Spgs.Valley

Spg. in WestQueenCyn

TrumanSpg

ConwaySummit Spg.

LaytonSpgs.

River Spgs.

PizonaSpg

UpperPizonaSpg.

Hammil

Benton

Benton

Benton

Mono Basin

Long

Adobe

Adobe

Adobe

SE1/4Sec.28,T25, R32E

SWl/4 Sec.36, TiS, R31E

SWl/4 Sec.16, TlN, R32E

SW1/4Sec.7, TlN, R32E

NW1/2 Sec.2, T2N, R2SE

SE1/4 Sec.36, T35,R29E

NE1/4Sec. 19, TlN, R31E

SEl/4Sec.4, TiN, R3lE

SE1/4 Sec. 11, TiN, R31E
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During thesestudies,Owensspringsnailswere limited to thespringsourceand 1650 ft

(500m) of springbrooksupportingpermanentaquatichabitat. Their abundancewascorrelated

with thepresenceofaquaticvegetation,sandandgravelsubstrates,andwatercurrentvelocities

lessthan0.6 ft/sec(18 cmlsec). Springsnailsfeedon algaegleanedfrom substrateand

vegetation.Theyareoviparousandarebelievedto live approximatelyoneyear.

Springsnailscannotlive outsideofan aquaticenvironmentandtheyappearsensitiveto

impactsfrom excessivelivestockgrazing,impoundment,decreasesin discharge,andnon-native

mollusks(Hershlerand Sada1987,Hershler1994). Historical distribution ofWongsspringsnail

in theOwensBasinis unknown; however,its currentdistributionandcharacteristicsof habitat

useby otherGreatBasinspringsnailspeciesindicatethat Wongsspringsnailoccupiedall valley-

floor springswith goodwaterquality. Groundwateruseandextrememodificationof springsto

divert dischargeanddry sourceshaveprobablyextirpatedpopulations.Theseimpactshave

eliminatedmanyspringsnailpopulationsthroughoutthewesternUnitedStates(Taylor 1980,

Land1973,Hershlerand Sada1987).

ManagementRecommendations.No conservationprogramshavebeenimplementedfor

Wongsspringsnail.Populationsoccurin Hogback,SouthernOwens,Birchim Canyon,Toll

House,Math., andMule SpringConservationAreasidentifiedin theOwensBasinWetlandand

AquaticSpeciesRecoveryPlan(U.S. Fishand Wildlife Service1996). Fortheseareas,andfor

otherareaswhereWongsspringsnailexists,thefollowing guidelineswhich arenecessaryto

protectWongsspringsnailfrom extirpation:

1--Maintainexistingspringdischargein habitatsoccupiedby Wongsspringsnail.

2--InitiatespringdischargemonitoringprogramsnearWongsspringsnailhabitats

threatenedby adverseimpactsof groundwaterremoval.

3--Maintainexistingwaterquality andtemperatureregimesin Wongsspringsnail

habitats.

4--Protectspringsources,andat least150 m of springbrookand20 m of riparian

vegetationon eithersideof thespringbrook,from adverseimpactsof livestockgrazing

anddiversion. Springwatercanbe usedwithoutjeopardizingapopulationwhenthis
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lengthofhabitatis maintainedin naturalcondition. Downstreamfrom this,watermaybe

capturedin adrywell for delivery to troughsor impoundments.

5--Conducthabitatanddemographystudiesto determinecharacteristicsof habitat

availability, habitatuse,andpopulationsize.

6--Initiatea longtermmonitoringprogramto determineconservationstatusofWongs

springsnailpopulationsin theOwensBasin.

C. Deserttryonia(Tryoniaprotea). Status:CDFG—SpecialConcern;USFWS—None.

Thedeserttryonia is aspringsnailthatis believedto be widespreadin westernUtah,

southeasternCalifornia,BajaCalifornia,and southwesternArizona(Taylor 1966, 1981, 1985),

but thetaxonomicrelationshipofdisjunctpopulationsremainsunclear(Hershier1989). It is a

relatively closerelativeofspeciesin thegenusPyrgulopsis,but differentiatedby shellandpenial

morphology(HershlerandThompson1987). Gould (1855)describedTryoniaproteafrom a

collectionmadeby William P. Blakeduring thePacificRailroadsurveys. In alist ofCalifornia

mollusks,Taylor(1981)reportedTryoniaproteaonly from springsnearSaltonSea,Imperial

County(thetypelocality), andHot Creek,Long Valley, Mono County. This distributionis

confirmedby morphological(Hershler1989)andgenetic(Hershler1 994a)analyses,but it is

highlyunusualfor suchclosegeneticandmorphologicalsimilarity to be foundin distantly

separatedspringsnailpopulations.Recentspringsnailbiogeographystudiesindicatethatthe

typical patternis for differentiationand speciationto be highamongisolatedpopulations

occupyingendorheicdrainagesoftheGreatBasin(Hershlerand Sada1987,Hershler1989,

HershlerandPratt 1990,Hershler1994b).

Tryoniaprotea is amoderateto largespringsnailwith anelongate-conicto turriform shell

that is between3mm-7mmhigh. Shellwhorls arerounded,vary in numberfrom 4.75-6.25,and

thebodywhorl is 55-61 percentof shellheight (Hershler1989).

Threedeserttryoniapopulationsareknownin theOwensBasin,all of whichoccurin

LongValley thermalspringsor streams(Hershler1 994a). Thesepopulationsoccupyasmall

springtributaryto Little Alkali Lake(NE1/4 Sec.29, T45, R29E),WhitmoreHot Springs

(NE1/4Sec.6, T45, R29E)andashort reachof Hot Creek(in NE1/4 Sec.25,T35, R27Eand
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NWl/4 Sec.18, T35, R29E). Total lengthof occupiedhabitatateachsite is believedto be less

than650 ft (200in). Thesehabitatsarealsohistoricalandcurrentlocalities for Long Valley

speckleddace(Rhinichthysosculusssp.)(Sada1989),which is aFederalSpeciesof Special

Concern(USFWS 1994).

No studieshaveexaminedTryonia life history orecology,however,theymaybe similar

to speciesin the genusPyrgulopsis. Observationsmadeduringtaxonomicstudiesindicatethat

Tryonia andPrygulopsisspeciescannotlive outsideof anaquaticenvironmentandtheyboth

requirehabitatswith goodwaterquality. Speciesin bothgeneraprobablylive lessthanoneyear,

and all speciesareoviparous. Membersof bothgenerafeedon algaeandothermaterialgleaned

from substrateand vegetation.TryoniaandPyrgulopsisspeciesdiffer in thehabitatseachuses.

Tryonia arerestrictedto thermalhabitatswherethey live on eitheraquaticvegetationorwithin

fine substrates(HershlerandSada1987). Theyarerarelyfoundmorethanseveralhundred

metersdownstreamfrom a springsource. In somehabitatsoutsideoftheOwensBasintheymay

be foundwith Pyrgulopsisspeciesthatprefercoolerwaterandthesurfacesofvegetation.In

thesehabitats,Tryonia speciesoccurbeneaththesurfaceoffine substrates(HershlerandSada

1987).

ManagementRecommendations.Possiblethreatsto OwensBasindeserttryonia

populationsincludeactivitiesthatmaydegradewaterquality andphysicalcharacteristicsof

aquatichabitats.Thesemayoccurin areasusedfor recreationandlivestockgrazingwhen

excessivenutrientsor othercompoundspollute aquatichabitats.Theymayalsooccurwhen

activitiesaffect habitatsby diverting flows or modifying historicaldischargeratesor thermal

characteristics.Addition of chlorineto theWhitmoreHot Springsswimmingpoolmaybe

detrimentalto thepopulationin thishabitat. Exploitationof groundwaterresourcesfor

geothermalpowergenerationmayalterthermalregimesofOwensBasinhabitatsoccupiedby

deserttryonia. Groundwateruse,diversion,andlivestockgrazinghavebeencited for causing

eliminationof manyspringsnailpopulationsthroughoutthewesternUnited States(Taylor 1980,

Land1973, HershlerandSada1987). No conservationprogramshavebeenimplementedfor the

deserttryonia. It occursin Whitmore,Little Alkali, andHot CreekConservationAreasdescribed

in theOwensBasinWetlandandAquaticSpeciesRecoveryPlan(USFWS 1996). Thefollowing
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managementguidelinesareofferedto provideinformationnecessaryfor aquatichabitats

managementthat is consistentwith protectingdeserttryoniapopulationsfrom extirpation:

1--Maintainexistingdischargein deserttryoniahabitats.

2--Initiatespringdischargemonitoringprogramsnearhabitatsthreatenedby adverse

impactsof groundwaterremoval.

3--Maintainexistingwaterqualityandtemperatureregimes.

4--Initiatestudiesto determinecharacteristicsof deserttryoniaecologyandlife history.

5--Determinemanagementstrategiesto minimizeimpactsoflivestockgrazing,

recreation,andgroundwaterutilization on deserttryonia.

6--Initiateamonitoringprogramto samplepopulationsanddeterminetheconservation

statusofOwensBasindeserttryoniapopulations.

D. LeastBell’s vireo (Vireo be/lu pusillus). Status:CDFG—Endangered;USFWS—Endangered.

Thisvireo is asmall, insectivorousbird ofthepasserineFamily Vireonidaethat is

recognizedby its greenishback,blackwingswith whitewingbars,andblackeyeswith

prominentlight eyerings. Thissubspeciesis endemicto southernCaliforniaandnorthernBaja

California. It inhabitsandnestsin low ripariangrowththatis nearwateror in dryriver bottoms.

Feedingoccursthroughouttheripariancorridorbutpreferrednestinghabitatis limitedto areas

with densedetritus andliving vegetation.StudiesconductedalongtheSantaYnezRiver in

southernCaliforniadocumentedmeannestheightofapproximately1 m from thegroundin

arroyowillow, red willow, andcottonwoodvegetation(OlsonandGray1989). It is listed as

endangeredby theU.S. FishandWildlife Service,andarecoveryplanhasbeenprepared

outlining its recovery(USFWS 1988). AlthoughOwensBasinbirds areprotectedby this listing,

habitatsin theOwensbasinarecomparativelysmall andthereis little potentialfor theregionto

supporta largepopulationofvireos. SinceenhancingleastBell’s vireo habitatin theOwens

Basinwill not resultin largeincreasesin abundance,this areais consideredto be critically

importantto its recovery.

Its historicaldistributionincludedthecentralvalley of Californiaandthe interiorvalleys

of centralandsouthernCalifornia. Breedingbirds alsooccurredin OwensValley, DeathValley,
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andtheMojaveRiverdrainage.Although it wasoncea “tolerablycommon” summerresidentin

the OwensBasin(Fisher1893),therehavebeenonly two knownsightingsin theOwensBasin

sincetheturnofthecentury;thesemigratingbirds wereseennearBig Pinein 1976and 1980

(CDFGNDDB 1994). Thebird wasnot seenduring an extensivesurveyofriparianandwetland

birds of InyoCounty in 1993 (LaymonandWilliams 1994),however,nestingbirds havebeen

observedin otherportionsof theDeathValley systemeachofthepastseveralyears(Heindeland

Heindel in litt). LaymonandWilliams (1994)concludedthat, “...this specieshaswithoutdoubt

beenextirpatedfromthe OwensValley becauseof brown-headedcowbird(Molothrusater)

parasitismoverthepast70 years”. OccasionalsightingsofleastBell’s vireo in theOwens

Valley duringthepast20 yearsshowsthatthespeciesmayrecolonizetheareaif management

strategiesareimplementedto enhanceits habitatanddecreasecowbird impacts.

ManagementRecommendations.LeastBell’s vireobreedingin theOwensValley (this

vireo wasnot ahistoricalresidentofhigherOwensbasinelevations)is likely to occurif

structuraldiversityof riparianhabitatsareincreasedandnest-parasitismby brown-headed

cowbirdsis reduced.Theseactionswould alsoaidthesouthwesternwillow flycatcherandthe

yellowwarbler(LaymonandWilliams 1994),aswell asotherto riparianbird speciesnestingin

thebasin(Gaines1974,Laymon1987,Harris 1991). Theseimprovementscanbe accomplished

by implementingan integratedlanduseprogramto maintaindenseunderstoryriparian

vegetationfrom adverseimpactsoflivestockgrazing,woodcutting,andstreambankclearing.

Although theseactionsshouldimproveunderstory vegetationthatis essentialfor vireofeeding

andnesting,theymaynotbe successfulunlesscowbirdpopulationsarealsocontrolled.

Managementguidelinesrecommendedto allow reestablishmentof leastBell’s vireo in the

Owensbasinare:

1—Manageriparianvegetationcommunitiesin accordancewith potentialidentifiedby

U.S. NationalResourceConservationService(NRCS)EcologicalSiteDescriptionsfor

theOwensbasin(NCRS 1995)andU.S. Bureauof LandManagement(BLM) desired

plantcommunitiesfor springsandwetmeadowsandriparianzoneproperfunctioning

condition(U.S. Bureauof LandManagement1991 and 1995).
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2—Manageriparianvegetationin the OwensValley to achievestructuraldiversitythat is

similar to conditionsthat areupstreamfrom TinemahaReservoir,lowerBakerCreek,and

theOwensRiver throughPleasantValley.

3—Initiatecowbird controlprogramsin selectedareasandmonitor theresponseof

riparianbird populationsto determineeffectsofbrown-headedcowbirdson riparianbird

nestingsuccess.

4—Identifycharacteristicsof habitatswherenegativeimpactsof cowbirdsonnative

riparianbird nestingsuccessis minimal.

5—Changelandusestrategiesfollowing recommendationsmadeusing information

accumulatedduring monitoring.

E. Southwesternwillow flycatcher(Empidonaxtrail/u extimus). Status:CDFG—Endangered;
USFWS—Endangered.

This is asmall, gray-brownflycatcher(Passeriformes:Tyrannidae)with prominentwing

barsandeyerings, andoneoffive, very similar Empidonaxspecies. It inhabits denseriparian

thicketsin low-lying areasandmountaincanyonsthroughoutmuchofthesouthwesternU.S. and

Mexico. It is aspring-summerresidentoftheOwensValley. Nestsare built at aheightof

approximately1 m abovetheground,with about1 m ofcoverabovethenest. Foliagedensity

rangesfrom 50 —70 percent(SandersandFlett 1989). It is acomparativelylate breeder,with

egg incubationcontinuing into late June.Fledglingoccursin mid-August(SandersandFlett

ibid). Its abundanceanddistributionhavedeclinedasriparianvegetationhasbeendiminished

(from excessivelivestockgrazing,meadowerosion,andstreamdiversions)andof brown-headed

cowbirdshaveincreasedandparasitizedits nests(Serena1982). Littlefield (1986)found

significantly morewillow flycatchersin areasungrazedby livestockthanin areasthat hadbeen

grazed.

It wasfirst notedin theOwensValley by Fisher(1893),andit wasobservedasfar north

asIndependenceby GrinnellandMiller (1944). TheNDDB (NDDB 1994)citesrecent

observationsnearJuneLake(Mono Co. 1986),Laws(Inyo Co. 1986),andbetweenBig Pine and

BakerCreeks(Inyo Co. 1992),butnoneofthesesightingswerebelievedto be breedingbirds.

TheLaws sightingwaswithin theLawsSignificantNaturalArea(SNA), INY-027 (CDFG
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1993). LaymonandWilliams (1994)foundsouthwesternwillow flycatchersin Inyo Countyon

BakerCreek(August 1993),theOwensRiverbetweenStewardLaneandTinemahaReservoir

(August 1993),andtheOwensRiverbetweenPleasantValleyandnortheastBishop(July 1993).

Thelatterwasabreedingpopulation.

ManagementRecommendations.As mentionedabovefor leastBell’s vireo,enhancing

thesouthwesternwillow flycatcheralsorequirescontrollingnest-parasitismby brown-headed

cowbirdsandmaintaininghigh quality, denseriparianvegetation.Managementguidelines

recommendedto providefor southwesternwillow flycatchersin theOwensbasinare:

1—Manageriparianvegetationcommunitiesin accordancewith potentialidentifiedby

U.S. NationalResourceConservationService(NRCS)EcologicalSiteDescriptionsfor

theOwensbasin(NCRS 1995)andU.S. Bureauof LandManagement(BLM) desired

plant communitiesfor springsandwet meadowsandriparianzoneproperfunctioning

condition(U.S. Bureauof LandManagement1991 and 1995).

2—Manageriparianvegetationin theOwensValley to achievestructuraldiversitythat is

similar to conditionsthat areupstreamfrom TinemahaReservoir,lowerBakerCreek,and

theOwensRiverthroughPleasantValley.

3—Initiatecowbirdcontrolprogramsin selectedareasandmonitor theresponseof

riparianbird populationsto determineeffectsofbrown-headedcowbirdson riparianbird

nestingsuccess.

4—Identifycharacteristicsof habitatswherenegativeimpactsofcowbirdson native

riparianbird nestingsuccessis minimal.

5—Changelandusestrategiesfollowing recommendationsmadeusing information

accumulatedduringmonitoring.

F. Westernyellow-billedcuckoo (Coccyzusamericanusoccidenta/is).Status:

CDFG—Endangered;USFWS—None.

This is aCaliforniaEndangered(listed 1988)species(Cuculiformes:Cuculidae)that

wintersin SouthAmericaandbreedsduring summersin extensiveriparianthicketsor forests. It

requireshabitatswith structuraldiversitythat includesdenseunderstoryvegetation(usually
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willow) andanearlycompletecanopycover in expansivewoodlands.LaymanandHalterman

(1989)willow/cottonwoodwoodlandsgreaterthan 80 hain areasand600 m wideasoptimum

habitat,areas41 ha—80 haandgreaterthan200m wide assuitablehabitat,andareas20 ha—40

haand100 m —200m wideasmarginalhabitat. Habitatsmustalsosupportlargeinsects(such

ascaterpillars,grasshoppers,andcicadas)which areits preferredfood (Gaines1977).

It disappearedfrom muchofits rangein thewesternU.S. following reductionsin riparian

habitatthataccompaniedintensivelivestockgrazingandwoody-vegetationcontrolprograms.

Riparianhabitatswere onceextensivethroughoutmuchof California,but theyhavebeen

drasticallyreducedasriver systemshavebeenchannelized,diverted,andimpounded,and

becauseof excessivelivestock grazing. As aconsequenceofhabitatdegradation,thespeciesis

atrisk ofextinctionin California.

Thereis little historicalinformationabouttheoccurrenceofyellow-billedcuckoosin the

OwensBasin. Fisher(1893)recordedoneobservation,two specimenswerecollectedduring

1917nearIndependence(specimensresidein theU. C. BerkeleyMuseumofVertebrateZoology

[MVZ]), andDawson(1923)sitedcuckoosnearBishop. TheNDDB (1994)reportsmorerecent

sightingsof up to 8 individualsin willow grovesandherbaceousmeadowsfed by seepsand

springson theOwensValley Ranch(CDFG SNA INY-037) nearBig Pinein 1968, 1977,1991,

and1992,at HogbackCreek/AlabamaSprings,AlabamaHills RecreationArea,7 mi (10 kin)

northwestof LonePine(CDFG SNA INY-06 1), andasingleindividual wasobservedin willows

atthenorth endofTinemahaReservoirin 1992(CDFG SNA INY-106). LaymonandWilliams

(1994)reportedyellow-billedcuckoosoccupying150 ac(60ha) ofhabitatatthreesitesin the

OwensValley. Theseincludednonbreedingbirds atBakerCreekin mixedriparianwoodland

andalong theOwensRivernearAberdeenStationRoadin openmaturewillows. Theyalso

observedtwo breedingpairsandan unmatedmale in riparianvegetationdominatedby young

willows thatoccurredalongtheOwensRiverwithin thefirst 1.5 mi (3 kin) upstreamfrom

TinemahaReservoir.

LayinonandWilliams (1994)believedthat cuckoosoccupynearlyall of habitatthatis

presentlysuitablefor themin theOwensBasin(which supportsabreedingpopulationestimated
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atbetween2 and6 pairs). Theyalsospeculatedthat additional suitablehabitatcouldbecreated

throughrestorationplanting,andmanagementofspringandsummergrazing.

ManagementRecommendations.Managementofthisraremigrantwill involve

protectingandenhancingriparianwoodlandswherebreedingaggregationshavebeenobserved,

suchason theOwensValleyRanch,theAlabamaHills RecreationArea,andalongtheOwens

River aboveTinemahaReservoir.Also, their abundancemayincreasewith improvedriparian

habitatmanagement.Managementof cuckoosshouldbe facilitatedwith theestablishmentofthe

proposedBakerCreek,Hogback,andSouthernOwensConservationAreas(USFWS1996),

whererecentsightingsof yellow-billedcuckooshaveoccurred. Suitablehabitatcanbeenhanced

andexpandedby thinning andcontrolofexoticblack locust(particularlyat BakerCreek),andby

plantingblackwillow andcottonwoodto supplementexistingnativevegetation.In additionto

theConservationAreas(ibid.), specialattentionand enhancementshouldbe directedto the

riparianareaimmediatelyupriverfrom TinemahaReservoir,asthis wasmostrecentlyobserved

(1993)to supporttheonly two breedingpairsofcuckoosin theOwensValley (Laymonand

Williams, 1994). This areasupportsgoodriparianunderstory,essentialcuckoofeedinghabitat,

andeveryeffort shouldbe madeto maintainandenhancethis element. TheOwensRiver

throughPleasantValleywasjudgedto havesuitablehabitatbutno cuckooswereobservedthere

in 1993(ibid.), andmultispeciesrecoveryefforts thereshouldalso includehabitatenhancement

for cuckoos.While restorationofwoodlandsshouldincreasecuckoobreedingsites,suchefforts

will alsonecessarilyneedto providebroadhabitatcorridorswithin restorationandConservation

Areasto promotegeneflow within theseareas.In additionto enhancingwoodlandoverstory for

breeding,it will be essentialto enhancetheriparianunderstory for feeding,bestaccomplished

by managinggrazingin cuckoohabitat. All of thesemanagementactivitiesin concertshould

resultin moreandbettercuckoobreedingandfeedinghabitat,therebyincreasingpopulationsize.

Managementguidelinesrecommendedto providefor yellow-billedcuckoosin theOwensbasin

are:

1—Manageriparianvegetationcommunitiesin accordancewith potentialidentifiedby

U.S. NationalResourceConservationService(NRCS)EcologicalSiteDescriptionsfor

theOwensbasin(NCRS 1995)andU.S. BureauofLandManagement(BLM) desired
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plant communitiesfor springsandwetmeadowsandriparianzoneproperfunctioning

condition (U.S.Bureauof LandManagement1991 and 1995).

2—Manageriparianvegetationin theOwensValley to achievestructuraldiversity thatis

similar to conditionsthatareupstreamfrom TinemahaReservoirandlower BakerCreek.

3—Initiatemonitoringprogramsto determinechangesin abundanceandhabitatusedby

yellow-billed cuckoosin theOwensValley.

4—Changelandusestrategiesfollowing recommendationsmadeusing information

accumulatedduringmonitoring.

G. Leastbittern (Ixobrychusexi/is) - rookerysitesonly. Status: CDFG—SpecialConcern;

USFWS—None.

Theleastbittern (Ciconiiformes:Ardeidae)wintersin Mexico andit is anuncommon

summerresidentofcentralandsouthernCalifornia. Leastbitternsprefermarshlandhabitats

wheretheyoccupydenseemergentvegetationfor nesting. Feedingoccursalongthevegetation

marginwhereit capturesfish, crayfish, insects,andamphibiansin openwaterby quietly stalking

throughvegetation.Theyseemto prefermarsheswith nearlyequalproportionsof openwater

andemergentvegetation,andtheyavoidmarsheswith eitherextensiveopenwaterorextensive,

densevegetation(A. Kirk pers.comm.). Nestingleastbitterns arevery sensitiveto fluctuations

of waterlevels,which shouldbeavoidedduring thenestingseason(May throughSeptember)to

ensureincubationandfledgingsuccess.Thus,subjectingmarshesto water-levelmanipulation

shouldimprovebitternhabitat.

It is uncommonin theOwensBasin,with only two entriesin NDDB (1994),bothin Inyo

County. Both ofthesewereapparentrookerysitesbecausethey includedbothadult andjuvenile

birds. Thesesiteswere Billy Lake,3 mi (4 kin) east-northeastof Independence,wherenesting

activity wasobservedin 1991 (July-August)and 1992(May-August),andCottonwoodMarsh,

alongthewestedgeof OwensLake, 12 mi (19 kin) southofLonePine,duringMay-August

1992. Bothhabitatsarefreshwatermarsheswith emergentvegetation.A. Kirk (pers.comm.)

alsoreportedsuccessfulleastbitternbreedingatthesesitesduring the 1991-1994breeding

seasons.He alsoreportedadultbitterns atBilly Lakebetween7 April and2 October,with
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nestlingsandjuvenilespresentbetween27 May and2 September(Kirk’s observationsarenotyet

includedin theNDDB). No bitternswereobservedduring the1993surveysofriparianand

wetlandbreedingbirds in thelower OwensValley (Laymonand Williams 1994).

ManagementRecommendations.Leastbitternmanagementrequiresmaintaining

marsheswith approximatelyamountsof openwaterandemergentvegetation.CottonwoodMarsh

lieswithin theproposedSouthernOwensConservationArea(USFWS 1996),and its

managementshouldbe consistentwith leastbitternhusbandry.Also, Billy Lake,themost

consistentand successfulbreedinglocality ofleastbitternsin theOwensValley, is nearthe

southernendoftheproposedBlackrockConservationArea(ibid.). Everyeffort shouldbemade

to include Billy Lakewithin this ConservationArea. Ongoingorproposedactivitiesthat could

affect bitternhabitatat CottonwoodMarsharetheLower OwensRiverRewateringProject,the

OwensLakeFlood IrrigationProject,andmining for Trona. Leastbitternhabitatin theOwens

Basincanbe enhancedwith thefollowing management:

1—ControllingvegetationgrowthatBilly LakeandCottonwoodMarshto providean

equalmix of emergentvegetationandopenwater. This canusuallybe accomplishedin

conjunctionwith acceptedmanagementpracticesthat enhancemarshlandsfor waterfowl.

Vegetationreductionshouldoccurduringthenon-breedingseasonby waterdraw-down,

drying, andthenburningsuchthatapatchworkof habitatis maintainedwith the

appropriatevegetation-waterratio that is in themostsuitablesuccessionalstagefor least

bitterns.

2—Monitorpopulationsto determinetrendsandaffectsof landuseson nestingsuccess.

H. Osprey(Pandeonhaliaetus)- breedingsitesonly. Status: CDFG—SpecialConcern;

USFWS—None.

Theosprey(Falconiformes:Accipitridae) is widely distributedbutuncommonthroughout

muchofNorthAmerica,whereit inhabitsfreshwaterandmarineshorelinesandpreysuponfish.

It requireslargetreesandsnagsin openforesthabitatsfor nesting. Largeadjacenttreesarealso

necessaryfor perchingbeforeapproachinganest. Foodincludesfish, amphibians,birds, reptiles,

andlargeinvertebratesthat it takesfrom openclearwater.
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In theOwensValley theonly recordofbreedingospreysconsistof asinglepairobserved

from April-August1992on anestatTinemahaReservoir,Inyo County (CDFGSNA INY-106)

NDDB (1994). Thispair wasnestingin anexistingnestwith 3 hatchlingsby 12 June. The

hatchlingswereflappingin theneston 14 July, buthaddisappearedby 16 July, probablyfrom

predation(T. andJ. Heindelpers.comm.). No otherrecordsof breedingOspreysin theOwens

Valley areavailable,andnonewerenotedby LaymonandWilliams (1994)in theirintensive

1993surveyof breedingbirds. Themostlikely placesarewhereospreymayestablishnesting

sitesin largetreesadjacentto existing reservoirsandwherefishmaybe readily obtained,suchas

Tinemaha,andUpperand LowerHaiweeReservoir.

ManagementRecommendations.An intensiveeffort to locatenestingsitesnearexisting

reservoirsin the OwensBasinshouldbe undertakenduring thesummernestingseason.Where

nestsor adultospreysarefound,everyeffort shouldbemadeto inform thefishing andboating

publicof theirpresence,andto discourageencroachmentwhile nestsareoccupied. It is also

imperativeto maintainstandsof suitablematurenestingtrees,especiallycottonwoods,adjacent

to thesereservoirs.

I. Yellow rail (Coturnicopsnoveboracensis).Status:CDFG— SpecialConcern;USFWS—None.

Yellow rail (Gruiformes:Rallidae)occurmainly in CanadaandthenorthernUnited

States.It occasionallywintersin coastalCaliforniawhereit prefersfreshwatermarshesand

marshymeadows. It formerlynestedeastoftheSierraNevadain Mono County,butnow it is

regardedasan accidentalsightingin California(Small 1974). Thereareno recordsof yellow rail

in theOwensBasinin theNDDB (1994),norin thewetlandsbreedingbird surveyoftheOwens

Valley by LaymonandWilliams (1994). ForthepurposeoftheseGuidelines,this speciesmust

beconsideredinsignificantuntil positive informationon its occurrencein theOwensBasin

becomesavailable.

ManagementRecommendations.Landmanagersshouldbe alertedto thepossible

occurrenceofthis marshinhabitant,and,if seen,everyeffort shouldbemadeto encourageits

continuingpresence.It is likely thattheproposedConservationAreas(USFWS 1996)will
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providehabitatenhancementthatwill attractthesebirds. Managementfor leastbittern should

alsobenefityellow rail.

J. Westernsnowyplover (Charadriusalexandrinusnivosus)- interiorpopulation,breedingsites

only. Status: CDFG—SpecialConcern;USFWS—None.

In California,thewesternsnowyplover(Charadriiformes:Charadriidae)is a summer

residentandmigrantthatoccupiescoastalhabitatsand shorelinesofGreatBasinlakeswhereit

feedson insects(Riser 1985). It suffereda declinein Californiathat is correlatedwith

recreation-relateddisturbancesaffectingnestingsitesalongcoastalbeaches.Eventhoughless

subjectto recreationaldisturbance,inland populationshavealsodeclinedduring at leastthe last

two decades.

Significant,butdeclining,snowyploverpopulationsareresidentalongtheshorelinesof

thenowdewateredOwensLake. Prior to dewateringof the lake,Fisher(1893)notedthatmany

colonies,feedingon theseeminglyinexhaustiblesupplyofbrineflies, occurredat closeintervals

in suitablelocalitiesall aroundtheshoreline.More recently,populationdeclineshavebeen

documented,with 499adultsaroundthelake in 1978, 194birds in 1988, 141 individualsin 1990,

and 100 in 1993 (LaymonandWilliams 1994). Reasonsfor this declinearepoorly understood,

but it is believedto be attributedto disturbanceby grazinglivestockanddiminishinghabitat.

The499 birds observedin 1978representedthesinglelargestinland populationin California,

comprising23 percentofall inland snowyploversin thestate(Pageand Stenzel1979). In 1978,

thesecond-largestinlandpopulationoccurredatMono Lake; presentstatusofthis populationis

not available.A small breedingpopulationofsnowyploversatTinemahaReservoir(NDDB,

1994; CDFG SNA INY-106) hasonly beenobservedintermittently (e.g., 1978and 1992)on an

exposedflat during droughtyears.

At OwensLake, breedingpopulationscurrentlyoccupythreesitesalongtheoriginal

westernlakeshoreline,wherepermanentorsemi-permanentseepsof watercreatesmall pondsor

pools thatsupportbrineflies. Thesesitesare describedin detail by Laymonand Williams

(1994),andaredesignated,from northto south,asNorthSeeps,CottonwoodSprings,andAsh
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CreekSprings.Eachofthesesites is supportedby groundwaterseepagethatprovideshabitatfor

snowyplover food.

SnowyploverhabitatatOwensLakeappearsto be improvedby on-goingprojects.The

GreatBasinUnified Air PollutionControlDistrict (GBUAPCD) is conductingexperimental

flood-irrigationprojects(FIP) asameansto controlemissionofairborneparticulatepollutants

from thelakebed. Two projects,denotedastheKeelerFIP andtheSouthFIP (T. Schadepers.

comm.),spreadwateroverportionsof OwensLakeandcreatepools thatattractsbrineflies, other

insects,marshvegetation,andbirds. In thespringof 1996,sufficientwateroccurredat South

FTP to attractbrineflies andup to 60 snowyplovers,someofwhichattemptedto nest(Schade

ibid.). It is likely thattheGBUAPCD will expandflood irrigation on thebedof OwensLakestill

further,creatingthepotentialto createadditionalsnowyploverhabitat(Schadeibid.).

Rewateringportionsof the lower OwensRivermayalsocreateadditional snowyploverhabitat.

ManagementRecommendations.Snowploverconservationin theOwensValley should

focuson populationsaroundOwensLake. A numberofmanagementrecommendationsare

madeby LaymonandWilliams (1994)snowyploverenhancementandprotection. These

guidelinesstatethat “. . . it is vital to maintainthepresentlevelsof seepageandto try to restore

somehabitatby allowingmorefreshwaterto seeponto the lakebed in certainareas”. In

addition,we recommend:

1—Increasingandenhancesnowyploversby integratingtheirhabitatneedsinto flood

irrigation projectsthat arecurrentlybeingundertakenby GBUAPCD andtheproposed

Lower OwensRiverRewateringProject.

2—Managinglivestockgrazingsothat snowyploverbreedingsuccessis notadversely

affected(primarily during thenestingperiod(April throughJuly; peaknestingMay -

June).

3—Maintainexistingdischargefrom springssurroundingOwensLake.

4—Initiatespringdischargemonitoringprogramsnearsnowyploverhabitatsto avoid

adverseimpactsofnearbygroundwaterremoval.
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5—Monitor the OwensLakepopulationto determinepopulationtrendsandto accumulate

habitatinformationthat canbe usedto changelandusesothatploverabundancedoesnot

decline.

K. Yellow warbler(Dendroicapetechiabrewsteri)- breedingsitesonly. Status: CDFG—

SpecialConcern;USFWS—None.

Theyellowwarbler(Passeriformes:Parulidae)is a summerbreedingvisitor throughout

manyof California’slowlands. It migratessouthto spendwintersin Mexico andCentraland

SouthAmerica. It breedsin mostlydeciduousriparianwoodlandswith denseundergrowth,but it

is alsoknownto nestin montaneshrubberywithin coniferforests(Ryser1985). It feedson

insectsandspiders(Small 1974).

This bird wasonceacommonbreederin the OwensValley (Fisher1893),and Grinnell

andMiller (1944)alsolisted it ascommonin 1944. Morerecently,it hasdeclinedfrom adverse

impactsby reductionsin riparianhabitatandbrown-headedcowbirdnestparasitism.Its

populationin theOwensBasinis now very smalland in dangerofextirpation(Laymonand

Williams 1994). Breedingpopulationshavebeenobservedrecentlyon BakerCreeknearBig

Pine,alongtheOwensRiver from PleasantValley to Bishop(LaymonandWilliams 1994),and

in Birchim Canyonin RoundValley (J. & D. Parker,pers.comm.). At this latterlocality, 15 - 20

birdswere seenduring May-June1992, 1993and 1994,andsuccessfulbreedingwasconfirmed

in June1993. Thisareais in theRoundValley ConservationArea(USFWS 1996).

ManagementRecommendations.Willow thicketsthatarethepreferredhabitatof the

yellow warblerrequiresrequiremanagementthatis consistentwith recommendationsmade

abovefor southwesternwillow flycatchersand leastBell’s vireo. Thesemanagementpractices

will be aidedby theincorporationoftheknownpopulationsoftheyellowwarblerinto the

proposedRoundValley andBakerCreekConservationAreas(USFWS 1996). In addition, steps

shouldbe takento improveriparianhabitatthroughoutthebasinandreducebrown-headed

cowbirdnestparasitism.Managementguidelinesrecommendedto providefor yellowwarblers

in the Owensbasinare:
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1—Manageriparianvegetationcommunitiesin accordancewith potentialidentifiedby

U.S. NationalResourceConservationService(NRCS)EcologicalSiteDescriptionsfor

theOwensbasin(NCRS 1995)andU.S.Bureauof LandManagement(BLM) desired

plantcommunitiesfor springsandwet meadowsandriparianzoneproperfunctioning

condition(U.S. BureauofLandManagement1991and 1995).

2—Manageriparianvegetationin theOwensValley to achievestructuraldiversitythatis

similarto conditionsthatareupstreamfrom TinemahaReservoir,lowerBakerCreek,and

theOwensRiverthroughPleasantValley.

3—Initiatecowbirdcontrolprogramsin selectedareasandmonitor theresponseof

riparianbird populationsto determineeffectsof brown-headedcowbirdson riparianbird

nestingsuccess.

4—Identify characteristicsofhabitatswherenegativeimpactsof cowbirdson native

riparianbird nestingsuccessis minimal.

5—Changelandusestrategiesfollowing recommendationsmadeusing information

accumulatedduringmonitoring.

L. Yellow-breastedchat(Icteria virens)- breedingsitesonly. Status: CDFG— SpecialConcern;

USFWS—None.

Theyellow-breastedchatbreedsis an uncommonsummerresidentof riparianthickets

throughoutmuchof California,andit migratessouthto spendwintersin Mexico andCentral

America. Its preferredhabitatis densethicketsofwillow andotherbrushyriparianvegetation

(Ryser1985),which is similar to otherriparianbirds discussedin theseGuidelines.Thechat

feedson insects,spidersthat aregleanedfrom vegetation,andit will alsoforageon small fruits

andberries. Its abundancehasdeclinedthroughoutCaliforniabecauseof deterioratedriparian

habitatconditionsandnestparasitismby brown-headedcowbirds. It remainscommonin the

easternGreatBasin(Ryser1985).

Aroundtheturnofthecenturythis specieswasmoderatelycommonin theOwensValley

(Fisher1893),but it hasdeclinedwith increasednestparasitismby thebrown-headedcowbird

(LaymonandWilliams 1994)anddegradedriparianhabitatconditions. Yellow-breastedchats
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havebeenobservedin recentyearsatseveralsitesin theOwensValley. Sincethebird migrates

herefor breeding,all ofthesesitesmustbe consideredaspotentialbreedingsites,andshouldbe

managedappropriately.Breedingchatswereobservedduringthesummerof 1993by Laymon

andWilliams (1994)atHogbackCreek(CDFG SNA INY-061) nearLonePine,BakerCreek

(CDF&G SNA INY-037) nearBig Pine,andalongtheOwensRivernorthofLonePine,from

StewardLaneto TinemahaReservoirandbetweenPleasantValley andBishop. For three

successiveyears(1992- 1994)small numbersofchatshavebeenconsistentlyobservedin

Birchim Canyon,RoundValley,during May andJune(J. andD. Parker,pers.comm.). The

NDDB reportstheoccurrenceoffour adultmalesandajuvenilebetweenApril andJune1992 at

HogbackCreekin theAlabamaHills RecreationArea,and1-2 chatsfrom May-July1992at

BakerMeadows,nearBig Pine.

ManagementRecommendations.Managementfor this speciesalsorequires

habitatmanagementthatis consistentwith that is necessaryfor otherriparianbirdsthatbreedin

riparianzones,andthatare discussedabove. Chathabitat,nestingpotential,andpopulationsize

canbe enhancedby moderatinglivestockgrazingin riparianzonesandby controllingbrown-

headedcowbirds. Incorporationoftheseactivitiesinto managementof severalproposed

ConservationAreas (e.g.,RoundValley, BakerCreek,andHogback)(USFWS 1996)will

improveits statusin theOwensBasin. HabitatalongtheOwensRiverthroughPleasantValley is

alsoimportantfor thechat.Managementguidelinesrecommendedto providefor yellow-breasted

chatin theOwensbasinare:

1—Manageriparianvegetationcommunitiesin accordancewith potentialidentifiedby

U.S. NationalResourceConservationService(NRCS) EcologicalSiteDescriptionsfor

theOwensbasin(NCRS 1995)andU.S. BureauofLandManagement(BLM) desired

plantcommunitiesfor springsandwetmeadowsandriparianzoneproperfunctioning

condition(U.S. BureauofLandManagement1991and 1995).

2—Manageriparianvegetationin the OwensValley to achievestructuraldiversity thatis

similar to conditionsthatareupstreamfrom TinemahaReservoir,lowerBakerCreek,and

theOwensRiverthroughPleasantValley.
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3—Initiatecowbird controlprogramsin selectedareasandmonitor theresponseof

riparianbird populationsto determineeffectsof brown-headedcowbirdson riparianbird

nestingsuccess.

4—Identify characteristicsofhabitatswherenegativeimpactsofcowbirdson native

riparianbird nestingsuccessis minimal.

5—Changelandusestrategiesfollowing recommendationsmadeusing information

accumulatedduring monitoring.

M. BankSwallow (Riparia riparia). Status: CDFG—Threatened;USFWS—None.

Thebankswallowbreedsin California(in areasgenerallywestof desertregions)during

summerandwintersin SouthAmerica. Its preferredbreedinghabitatis vertical,soft banksor

sandymoundsnearwaterwhereit caneasilydig holesfor nests. It feedson insectsthat it

collectswhile flying overriparianareasor openbrushland,grassland,or croplands.Its

abundancehasdeclinedin Californiadueto river andstreamchannelizationandimpoundment,

andbankstabilizationmaterialthathasbeenplacedoververtical,friable substratethatis required

for nesting.

Only threecolonysitesofbankswallowshaverecentlybeenfoundin theOwensBasin.

A largecolonyalongtheNorthFork ofBishopCreekneartheBishopAirport waslocatedin

June1992,andsubsequentlyimpactedby disturbancefrom activitiesat anearbygravelmining

operationlaterthatmonth. Observationsin May 1996(T. Heindelpers.comm.)found60 bank

swallowswereexhibitingnestingbehavioratthissite, andactivenestholeswerebeingused

alongaroad-cutleadingto thegravelpit. Thesecondcolonywasobservedin 1993. It consisted

ofanunknownnumberofbirdsthat were attemptingto nestin thesidesofsandpilesat agravel

companynearthe intersectionofFive BridgesandFishSloughRoads,northof Bishop(J. andD.

Parker,pers.comm.). Disturbancewashighat this site,and it is unlikely thattherewasmuch

successfulbreeding(T. Heindelpers.comm.)

Thethird,andprobablylargestandmostpermanent,nestingcolony in theOwensBasin

occursat GreenBanks,alongthenorthwestshoreof CrowleyLake,Mono County(T. Heindel,

B. Tillemanspers.comm.) On 25 May 1988over300 bankswallowsoccupiedthissite
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(Metropoulus1989). Laterthis yearon 23 Augustabout500 swallowswereobservedat thesite;

theadditional200 birds presumablyrepresentingsuccessfulrecruitment(Metropoulus1990)

This colonyremainsactiveandhealthytoday (Heindel,Tillemansibid.)

ManagementRecommendations.Themanagementgoalfor bankswallowsin the Owens

basinis to maintainnestingcoloniesandincreasetheirabundanceif possible.Thiscanbe

accomplishedby:

1— Conductingsurveysto identify existingandpotentialnestsites.

2—Protectingnestsitesfrom disturbanceandhabitatmodificationthat causesnesting

failure. Protectionofexistingnestsitesincludes: a) theFive BridgesRoad- FishSlough

Roadsitewhichnearwithin theproposedFishSloughConservationArea (USFWS

1996),whereit maybe possibleto encouragetheassistanceof sandandgravelcompanies

to createandprotectbreedinghabitat. Protectionofexposedriverbanksin this area,

togetherwith thedevelopmentofartificial sandheapsmight promotenestingcolonies;b)

thecolonypresentlyoccupyingaroadcutleadingto thegravelquarrylocatednorthof

theBishopairport. Althoughno threatsareknownto effect this site(T. Heindelpers.

comm.),contactwith operatorsof thequarryshouldbe madeto encouragetheir

assistancein minimizing disturbanceoftheareawhenbankswallowsarepresent;c) the

largebankswallownestingcolonyatCrowleyLakeappears,at present,to be secure(T.

Heindel,B. Tillemanspers.comm.).

N. Silverleafmilkvetch(Astraga/usargophy//usvar. argophy//us). Status:CDFG—California

NativePlantSociety(CNPS)List 2; USFWS—None.

Silverleafmilkvetch is an herbaceousperennialwith aprostrategrowthform that inhabits

poorly drainedalkalinesoils on theperipheryofmeadowsandplayasin Inyo, Mono,andLassen

Countiesin California. It is alsofoundin Arizona,Idaho,Nevada,Utah,Montana,and

Wyoming (Cronquisteta/. 1989; SkinnerandPavlik 1994). In Inyo andMono Countiesit

occursin threesites: theFishSloughAreaof Critical EnvironmentalConcern; southof Laws

andeastoftheOwensRiver; andin ChalfantValley, eastof Hwy 6 (NDDB 1998;Manning
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1993;LADWP 1990). Otherthanasingle disjunctlocationin LassenCounty,thesearetheonly

reportedlocationsin California(NDDB 1998).

Thespeciesmaybe recognizedby its nearlystemlesshabit andits denselywoolly leaves

thatcoverathick, woodystem. Flowersarebrightpink-purple,bloomingand settingfruit from

May to July. Thematureseedpodsare leathery,short-hairy,and one-chambered.At Fish

Slough,silverleafmilkvetch occursin sitesclassifiedasLeymus-Poa,Juncus-Distichlis,and

Sporobolus-Allenrolfeaplantassociations(Ferren1991). It usuallyoccurswith otherspecies

restrictedto alkalinesoilsclassifiedasAquic Torriorthents,andhasbeenobservedwith other

sensitivespecies,includingFishSloughmilk-vetch(Astraga/uslentiginosusvar.piscinensis),

Inyo mariposalily (Ca/achortusexcavatus)andalkali ivesia(Ivesiakingii var. kingii). It is also

abundantin themoundandbasinareasthatoccurmostfrequentlysouthwestofNortheast

Springs. In FishSlough,therearefoursitesoccupiedby this taxon,varying from 1 acto 70 ac

(0.25ha -28 ha) in size. In 1992,thesesitessupportedfrom 6 to greaterthan 1,000individuals,

with acombinedtotal ofalmost2000plants(HalfordandNovak 1992). All populationsatFish

Sloughoccuron landsadministeredby LADWP, andaportionofonepopulationoccurson

FederallandsatBLM Spring. OneLADWP population,consistingof 877 individualsin 1992,

is within a 32 ha(80acre)exclosure.

ManagementRecommendations.Thelocationwherethis taxonoccursatFish Sloughis

within theproposedFishSloughConservationArea (USFWS 1996),andwill be providedsome

protectionasaresultofthatdesignation.Thechiefthreatto theplantsat FishSloughis possible

grazingandtramplingby cattleduring its growthphasefrom MaythroughAugust. This

coincidesnot only with theplant’s flowering andfruit-set,but alsowith thesubsequentperiodof

photosyntheticproductionandallocationof energyto undergroundrhizomes,importantfor over-

winter survival,energystorage,andinitial springgrowth. Seedlingestablishmentcouldalsobe

affectedby livestockgrazingortramplingduringthis period. Livestockmanagementwill be

necessaryto provideconditionssuitablefor reproductionandto ensurepopulationviability.

Manyofthehabitatandmanagementrequirementsofthesilverleafmilk-vetcharesharedby the

FishSloughmilk-vetch(Astraga/uslentiginosusvar.piscinensis),with which it co-occursin

FishSlough(USFWS 1996). Thereforerecoveryeffortsfor the latterspeciesshouldbenefitthe
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silverleafmilk-vetch.Permanentpopulationtrendplots establishedby LADWP in 1991 andby

BLM in 1987shouldbemonitoredannually,orat aminimumofthree-yearintervalsto

determineif existingmanagementstrategiesareappropriate.Populationswheregrazingis

excludedcanbeusedascontrolsto comparetrendsin populationstructureandcommunity

dynamics.

0. Hot Springsfimbristylis (Fimbristy/is therma/is). Status:CDFG— CNPSList 2;

USFWS—None.

In taxonomictreatments,Hot Springsfimbristylis hassometimesbeenincludedwith the

morewidespreadFimbristy/isspadicea(Cronquistetal. 1977),but recentCaliforniatreatments

(Munz andKeck 1959,Hickman1993)identify it moreappropriatelyasF. therma/is. This plant

inhabitswet, alkalinesoils, oftennearhot springs. In additionto California,it is foundin

northwesternArizonaandNevada. It is rarein Californiabut occursin SanBernardino,Kern,

Inyo, andMono Counties(SkinnerandPavlik 1994). In theOwensBasin,theprimary

distributionis in FishSlough,wherescatteredindividualsor smallcolonieslie alongmarginsof

seasonallyfloodedhabitatsatNortheastandBLM Springs. It existsonly within enclosureson

landsadministeredby theLADWP andBLM. Hot SpringsFimbristylis is a grass-likeperennial

sedgethat growsin clumpson alkalinesoils thataresaturatedwith water. Culinsof theplant are

8 in to 32 in. (20cmto 80 cm) tall, andits leavesareslenderandelongate.Blooming occursin

mid-Julyandits umbelliform cymeinflorescenceoftenproducesmanyapparentlyviableachenes

(Ferren1991). It occursonly within Eleocharis-MuhlenbergiaandLeymus-Poaplant

associations(Odionetal. 1991).

ManagementRecommendations.With its primaryoccurrencein FishSlough,theHot

Springsfimbristylis will benefitfrom recoveryefforts associatedwith designatingthis

ConservationArea(USFWS 1996). Althoughprobablynotdirectly affectedby grazingdueto

its restrictionto saturatedhabitatsnotpreferredby cattle,grazingactivities mayindirectlyaffect

populationsthroughenhancednitrificationof thehabitatresultingfrom livestockdefecationand

urinationin adjacentareas.Thisnitrification is thoughtto encouragegrowthofthecommonreed

(Phragmitesaustralis)which, in turn, couldcrowdout thefimbristylis (Marksetal. 1994; A.

C34



Halford, pers.comm.1998).Everyeffort shouldbe madeto managelivestockgrazingsothat

nitrogenenrichmentdoesnotoccur. Waterquality monitoringduring thegrowingseason(for

instance,in May, July,andSeptember)shouldbe conductedandlivestockaccessto this taxon’s

habitatmodifiedaccordingly. Periodicmonitoringofwaterquality, wateravailability,and

fluctuationsin structureandcompositionwithin existingpopulationsof Hot Springsfimbristylis

populationswill benecessaryto determinetrendsin abundanceofthisspecies.

P. Alkali ivesia(Ivesiakingii var. kingii). Status:CDFG—CNPSList iB; USFWS—None.

Alkali ivesiais an herbaceousperennialplantthathasbeengroupedwith AshMeadows

ivesia(Ivesiakingii var. eremica)in somepasttaxonomictreatments(cite). This perennial

occursin seasonallymoist,alkaline,clay soilson playasandon theedgesof moredensely

herbaceousalkali meadows.Its distribution includesUtah,Nevada,andCalifornia,whereit is

rare,with fewerthantenknownCaliforniaoccurrences(NDDB 1998). It occursin almost

monospecificstandsin Inyo CountyatFish Sloughandin AdobeandLong Valleys,Mono

County. At Fish Sloughit is fairly abundantfrom thevicinity of theNorthwestSpring to south

ofthejunction of theFish SloughChannelandMcNally Canalin plantassociationstypedas:

Scirpus-Typha,Scirpus-Eleocharis,Leymus-Poa,Juncus-Distichlis,Spartina-Sporobulus,

Sporobulus-Allenrolfea,Distichlis-Chrysothamnus,andChrysothamnus-Sporobulus(Ferren

1991). In AdobeandLong Valleys it is locally abundantbut restrictedto thelow-lying alkali

basinsofAquic Torriorthenttypesoils (NationalResourceSoil ConservationService,In Press-

chk). Alkali ivesia is characterizedby its slender,6 to 14 in. (15 cmto 350 cm) long stemsrising

from abasalclusterof leafstocksandthick taproot. Thewhite flowersbloomprofuselyin July,

andseedsetusuallyoccursthroughlate July andAugust.

ManagementRecommendations.Thechiefthreatto thealkali ivesiais off-roadvehicle

usethatcausesformationofdeeptrenchesanddenudedareas.This impactis mostsignificant

whenvehiclesaredrivenon thesaturatedAquic soils in winterandearlyspring. Grazing,

especiallyduring flowering, mayalsonegativelyaffectthis taxonby reducingpollinatoractivity

(A. Halford in litt. 1993.). In Long Valley,BLM hasconstructedprotectivebarriersto block

vehicleaccessfrom its alkali meadowhabitatandhasinitiated small-scalerevegetationefforts
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(BLM in litt. 1997). Signsdiscouragingvehicularusein thesesensitiveareashavealsobeen

erectedon landsadministeredby theLADWP andBLM. Vehicularimpactsalsooccurin Fish

Slough,especiallyin thevicinity ofFish Sloughlakeand BLM Spring. In Long Valley,

whereverpossible,populationsofalkali ivesiashouldbe incorporatedintoproposedrecovery

ConservationAreas(e.g.,Little Hot Creek,Whitmore,Little Alkali, Hot Creek)(USFWS1996),

andoff-roadvehicleuseshouldbe prohibitedin thoseAreas. In Fish Slough,aproposed

ConservationArea(USFWS 1996),alkali ivesiawill be affordedsomeprotectiondueto its co-

occurrencewith theInyo Countymariposalily andtheFishSloughmilkvetch. Annual

monitoringofmajoralkali ivesiapopulationsshouldbe implementedin both Long Valley and

FishSloughto determinestatustrendsandeffectivenessofexistingmanagement.

Q. Inyo phacelia(Phaceliainyoensis).Status:CDFG—CNPSList 4; USFWS—None.

Inyo phaceliais adiminutive annualthatoccursin scatteredstandsin alkalinescrub

communitiesoftenperipheralto alkali meadows.Its knowndistributionis confinedto Inyo and

Monocounties,California,whereit occursnearthesouthwesternextremityofFish Slough,and

in scattered,sparsepopulationsin theAlabamaHills. Surveysconductedin 1995,by theBLM

andCaliforniaNativePlantSocietyvolunteers,locatedan additionalfour populationsofthis

species(BLM in litt. 1997). In 1998,severaladditionalpopulationswere locatedatthenorthend

of FishSlough,in theWarrenBencharea,andin theAlabamaHills. Inyophaceliais adelicate

plant, 12 in to 40 in. (30cmto 110 cm) high, with short,spreading,hairy,glandularfoliageand

paleyellow flowers. Vegetativegrowthbeginsin April, andbloomingis Mayto August.

Recentlydocumentedpopulationsin FishSloughindicatethatplantsoccuron thermic,ashy,and

slightly alkalinesoils (Blind SpringsGravellyLoam;NationalResourceSoil Conservation

Service(In Press))of sandyto pebblysurfacetexture. Many sitesalsooccurin small canyons

within thewesternvolcanicescarpmentofFishSloughin associationwith scatteredstandsof

alkali sacaton(Sporobu/usairoides)andgreasewood(Sarcobatusvermiculatus).It alsooccurs

in distinct,45 ft -75 ft (15in -25 m) wide bandsthat aretransitionalzonebetweenalkali scrub

andalkali meadowcommunitytypes(A. Halfordpersonalcommunication1994).
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ManagementRecommendations.Major threatsto Inyophaceliaareephemeralgrazing

andtrailing activitiesby sheepandhabitatmodificationby off-roadvehicles. As of 1995,the

BLM no longerpermitssheepgrazingin Zone 1 oftheFishSloughACEC dueto thepresenceof

this speciesanddue to archeologicalconcerns(BLM in litt. 1998). Off-roadvehicleuseshould

notoccurwithin its habitatandsheepgrazingshouldbe precludedin its habitatbetweenMay and

Augustto insuresuccessfulreproduction. In FishSlough,it is essentialthat Inyo phacelia

populationsbe incorporatedinto theproposedFishSloughConservationArea(USFWS 1996),to

provideit with appropriatemanagement.Protectionwill alsobe providedby establishmentof

theproposedHogbackandSouthernOwensConservationAreas(USFWS 1996),which include

sparsepopulationsof Inyo phaceliain theAlabamahills. An annualor semi-annualmonitoring

programshouldbe implementedduring thepeakbloomingperiod,during favorableprecipitation

years,to moreaccuratelydelineatepopulationsizeand distribution,andto identify previously

unknownpopulations.
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APPENDIX D

PeerReviewandSummaryofComments
Draft RecoveryPlanfor theOwensBasinWetlandandAquaticSpecies

TheU.S. Fish andWildlife Service(Service)initiatedtheprocessofwriting arecoveryplanfor
theOwenBasinWetlandandAquaticSpeciesin 1994. From its inception,theOwensValley
Multi-SpeciesRecoveryTaskForce(representingtheprinciplestakeholdersandexpertson these
species)wasactivelyinvolved in reviewandcommentduringtheplan’sdevelopment.Theyalso
reviewedthedraftplan. In additionto this group,theServicealso solicitedandreceivedpeer
reviewson theplanfrom scientificexpertsfamiliarwith thesespecies.

IntheAugust26, 1996,FederalRegisterNoticeof Availability, theServicesolicitedwritten
commentson thedraftrecoveryplan;the commentperiodwas60 days. Becausesomepeople
did notreceiveearlynotificationoftheavailability ofthedraftplanandbecausethemanagement
guidelineswerenot availableduring the initial announcement,theServicereopenedthecomment
periodonJanuary13, 1997,for an extended90-daycommentperiod. During the initial comment
period,theServicereceived25 lettersofresponse,and 18 lettersofresponsewerereceived
duringthesecondcommentperiod. Thefollowing summarizesthecommentsreceivedandthe
Service’sresponse,asneeded.

All of thecommentssubmittedthatwereeditorialinnature,thatpresentednewinformationor
identifiedmisinformation,or requestedclarificationhavebeenincorporatedinto thefinal version
oftherecoveryplan. Thecommentslistedbelowrepresentthosethatcouldnotbe incorporated
with explanation.

1. Onecommentersuggestedthatthedesignandmanagementof theConservationAreasisolates
species(lackofcorridors),minimizesgeneflow betweenConservationAreasandsurrounding
ecosystems,inhibits naturalselection,promotesgeneticdrift andmutation,andignorestherole
ofbiodiversityin ecosystemresiliency.

ServiceResponse— TheServiceacknowledgesthat addressingall theseconservation
principlesis essentialfor any recoveryplanand,assuch,hasappropriatedthemin theconcept
anddesignofthis plan. EachConservationAreawasselectedbasedon avarietyof factors,
includingspeciesrichness,ability ofthesiteto be recovered,compatibility with existinglanduse
practices,andlargeenoughthatthegeneticintegrity ofthetargetspecieswill be secured.The
importanceof corridorsbetweenpopulationsis important,andalthoughtheServicedoesnot
believethattheyareneededin thissituation,additional conservationefforts to restorenative
habitatconditionsthat connectConservationAreaswould be anaddedbenefitandsupportedby
theService.

2. Severalcommentersstatedthatthe leastBell’s vireoshouldnotbe includedin this recovery
plansimply becauseit onceinhabitedtheOwensValley.

ServiceResponse— TheServicedisagrees.Thefederallisting of endangered,threatened
andcandidatespeciesoftheOwensBasindocumentsthattheaquaticandriparianecosystemsare
endangered;recoveryofthesespeciesis focusedon therestorationof theseecosystemswhich
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impliesthatthenative assemblageshouldbe identifiedandtheirlife historyrequirements
addressedin recoveryefforts. If thehabitatis restored,(i.e., thethreatsremoved),nativespecies
shouldreturn. Recoveryofthe leastBell’s vireois addressedin its own recoveryplan,although
theOwensBasinis notconsideredimportantfor preventingtheextinctionofthe species,it is
importantto the long termconservationof thespeciesandtheecosystemsofwhichtheyarea
part. Furthermore,theholistic managementofourresourcesshouldensureagainstadditional
speciesdecliningto suchlevelsthattheywill needtheprotectionofthefederalEndangered
SpeciesAct.

3. Onecommentorsuggestedthat theInyo CountyMosquitoAbatementpersonnelbe
encouragedto usethenativepupfishin placeoftheexoticmosquitofish (Gambusia).

ServiceResponse— TheServiceagreeswith this suggestion.Wheneverpossible,native
speciesshouldbe usedabiotic controls;pupfishhavedemonstratedequalorbetterability than
mosquitofish atcontrollingmosquitos.

4. OnecommentorstatedthattheServiceandCaliforniaDepartmentofFishandGameshould
allow landownersoperationalflexibility andoffer concessionsin allowanceoftakefor Code
1601activities for thereintroductionof nativefish.

ServiceResponse— TheServicecannotaddressissuesspecificto theDepartmentof Fish
andGame. Fortake issuesunderthejurisdictionoftheFishandWildlife Service,thereare
specificproceduresfor allowing takeundersection7 and 10 oftheEndangeredSpeciesAct.
Regardingimplementationofthis recoveryplan,theprinciplerecoverytaskswill involve the
developmentofconservationplansthatwill addresslikely take,measuresto minimizeand
mitigatetake,andassurancesthatadditionalrequirementswill notbeimposedfor futureprojects
oncetheconditionsof theconservationplanaremet. This processwill maximizeflexibility and
provide for theconcernsregardingtake.

5. Onecommentorsuggestedthattheplanshouldaccomplishrecoveryfor the listed speciesand
potentiallyarrest,by default,the declineofcandidateandotherspeciesofconcern.

ServiceResponse— TheServicedisagrees.TheService,by policy, is developing
multispeciesrecoveryplansaimedatprotectingecosystems.To do this theplanmustinclude
actionsthatactuallyarrest,notjustpotentiallyarrest,thedeclineofcandidateandotherspecies
ofconcern.Furthermore,by managingon theecosystemlevel, all nativespeciesshouldbenefit
andtheconservationofcandidateswill be direct,not coincidentalto recoveryfor listed species.
By this approachwe shouldbe assuredthatfuture listing will be avoided.

6. Onecommentorrequestedthatthehigh-voltagetransmissionline right-of-waycorridorsbe
givenspeciesstatusrelativeto operationalflexibility with theConservationArea.

ServiceResponse— Theplanis designedto be flexible to considerexisting landuse
needs.In developingtheconservationplan,theneedsregardingthetransmissionline corridor
will be addressed;thereshouldbe no conflicts regardingoperationalflexibility.

7. Onecommentorenquiredwhetherthefinal recoveryplanwould includetheparticipation
plans,managementplanandspecificboundariesof eachConservationArea; andif not,will the
planbe amendedto includesuchinformationwhenit is available.
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ServiceResponse— No. Thespecificsfor eachConservationAreawill be developedasa
draft ConservationPlan. Muchwork will be requiredto developthesitespecificConservation
Plan,thenecessarymanagementactions,anddelineationofthearea. Theconservationplanswill
be freestandingdocumentsrequiringindividual review,approvalandpermitting. Theseplans,
asdescribedin therecoveryplan,will be theactualimplementationmechanismfor recoveryof
thesespecies.

8. Numerouscommentorsinquiredhow andwhenwill theCaliforniaEnvironmentalPolicy Act
(CEQA) and/ortheNationalEnvironmentalPolicyAct (NEPA)be addressedin theplan.

ServiceResponse— NeitherCEQAnorNEPA will be addressedin the recoveryplan.
Recoveryplanningis specificallyexemptfrom NEPAbecauseit is strictly aplanningexercise;it
is aroadmapto recoveryof listed species,othermeansmaybe available. However,if, as
specificrecoverytasksareimplemented,ataskdoesmeetthedefinitionof an actionthat triggers
NEPA, thenthe Service(or anotherfederalagency)will pursuetheappropriateNEPA courseof
action. Thesameis truefor CEQA.

9. Onecommentorenquiredasto whetherthepublicwill havean opportunityto reviewtheplan
beforeit goesfinal.

ServiceResponse— No. Thereis typically onepublic reviewperiodafterwhich the
Servicereviewsthecommentsandincorporatesthosethat arepertinentinto afinal recoveryplan.
If, basedon the commentsreceived,theServicebelievesit shouldsignificantly changethe
recoverystrategyand criteria,thentheServicewould releasetheplanfor additionalpublic
review. This did notoccurwith thisrecoveryplan. Recoveryplansaredynamicdocumentsthat
incorporateadaptivemanagementinto therecoverystrategy.If at any timethereis new
informationthatalterstherecoveryneeds,theplanwill be revisedandagainreleasedfor public
reviewandcomment.

10. Onecommentorenquiredasto whobearsthecostof recoveryactions.
ServiceResponse— PartIII oftherecoveryplan,the implementationschedule,identifies

who aretheleadentitiesfor eachrecoverytask. On federalland,theagencyresponsiblefor the
administrationof thatlandoftenbearsthecostof recovery.TheFishandWildlife Service
receivesfrom Congresssomefundingto implementrecoveryactionsaswell asfunding for
grantsto thestatefor recoveryofendangeredspeciesthroughsection6 oftheEndangered
SpeciesAct. For somespeciesthereareprivateentitiesthatcontributesubstantialfundingfor
specificrecoveryefforts.

11. Onecommentorenquiredasto whataffect of theplanmayhaveon existingandfutureuses
oflandslocatedwithin andoutsideof designatedConservationAreas.

ServiceResponse— TheServicehasintentionallyidentifiedConservationAreasin which
therewould beminimal conflictwith existinglandusepractices.Thespecificsfor each
ConservationAreawill be identifiedin theConservationAgreementswhich will bedeveloped
only with thecooperationandsupportofthe landowners.Implementationof theconservation
planwill beto thebenefitofboththe landownersandtherecoveryneedsofthenaturalresources.
Prior to delistingofendangeredandthreatenedspecies,thefull protectivemeasuresof the
EndangeredSpeciesAct applyto thespeciesandtheir habitats.Thegoal for therecoveryplan is
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to restorethe nativehabitatsto conditionswheretheprotectiveandregulatoryrequirementsof
theEndangeredSpeciesAct areno longerneed;andthen,theprotectivemeasuresofthe
EndangeredSpeciesAct will no longerbe imposed.

12. Onecommentorinquiredasto howtheplanmight affecttheCounty’sdiscretionfor
managementdecisionson non-stateor federal-ownedproperty.

ServiceResponse— Therecoveryplandoesnotobligatethe implementationor fundingof
any oftherecoverytasks. However,theplan is believedto be thebestapproachto recoveryof
listed speciesandensuringthatspeciesofconcerndo notneedto be listed in thefuture. Until
recoveryis achieved,therestrictionsandprohibitionsoftheEndangeredSpeciesAct will remain
in full force. Landmanagementflexibility anddiscretionwill increase(within the contextofthe
conservationplan)aslisted speciesarerecovered.

13. Onecommentorenquiredhow therecoveryplanandtheLowerOwensRiver Projectwere
related.

ServiceResponse— TheLower OwensRiver Projectwasdevelopedatthesametimeas
wasthedraft OwensBasinrecoveryplan. TheLowerOwensRiver Projectis designedto meet
certaincourtorderedconditionsandappearsit will alsobenefitlocal rareandendangered
species.TheOwensBasinrecoveryplan is designedto conservespecificareashighin
biodiversityand is representativeofthedifferentaquaticandriparianhabitattypesuniqueto the
OwensBasin. It is unclearatthis time howthesetwo effort will relate. As bothplansdevelop,
wewill considerthecontributionstheLower OwensRiver Projectofferstowardtherecovery
goalsidentifiedin therecoveryplan.

14. Onecommentorstatedthat implementationoftheplanmayaffect recreational,agricultural
andotherusesin Inyo County.

ServiceResponse— Therecoveryplan is designedto minimizeconflictswith existing
landusepractices. TheFishandWildlife Servicedoesrecognizethatin somecasesconservation
plansmay identify modificationto someactivities,but it is notbelievedthat ultimately
modificationswould be significant.If therearepotentialeconomicimpacts,thesewould be
addressedthroughtheNEPAprocess.

15. Onecommentorenquiredasto howlandownershipwill affect theboundaryconfigurationof
theConservationAreas.

ServiceResponse— TheFishandWildlife Servicewill work with theaffectedlandowner
regardingtheconfigurationoftheConservationAreas. Conservationplansaredevelopedonly
with thesupportand cooperationof theaffectedlandowner. Priorto approvalof any
conservationplan,all appropriateapprovalsandpermitswill be requiredandsecured.

16. Onecommentorwasconcernedthat therecoveryplanwould addadditionalandunnecessary
regulationto thealreadystrictly controlledlandusesin Inyo andMono counties.

ServiceResponse— Recoveryplansarestrictly guidancedocuments;they imposeno
obligationon any agency,entity, or personsto implementthevarioustaskslisted in theplan.
However,with successfulimplementationofrecoveryefforts,listed specieswill be removed
from the federallist of endangeredandthreatenedspecies,therebyremovingalayerof federal
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regulationandprohibitions.

17. Severalcommentorsnotedthat therecoveryplanwasnot developedin accordancewith the
NationalEnvironmentalPolicy Act (NEPA).

ServiceResponse— Recoveryplansdevelopedfor specieslistedpursuantto thefederal
EndangeredSpeciesAct generallyarecategoricallyexcludedfrom analysisunderNEPA.
Recoveryplansarebroadplanningdocumentsthat list all taskstheServicebelievesmay
contributeto therecoveryof aspecies.Thesetasksinvolve actionby theService,by other
Federalagencies,by Stateandlocal governments,by theprivatesector,or by acombinationof
these.Recoveryplanstypically do notproposespecificactions,but insteadset forth general
policiesandguidelinesfor managementandtreatmentofthespecies.For thesereasons,
meaningfulanalysisofthe environmentalimpactsof arecoveryplan is usuallydifficult, if not
impossible.In addition,recoveryplansimposeno obligationson any agency,entity, orpersons
to implementthevarioustaskslisted in theplan. In fact,somerecommendationsin recovery
plansareneverimplementedbecauseof limitations in funding,knowledgeaboutthespecies,or
changesin thespecies’needs.Finally, any specificrecoveryactionssetforth in arecoveryplan
that areto becarriedout by Federalagencieswill be subjectedto NEPAanalysisatthetimethey
actuallyare“proposed”within themeaningofNEPA.

18. Onecommentornotedthat therecoveryplanshouldmentionthewarm waterfish hatcheryat
FishSlough.

ServiceResponse— TheServiceis not awarethat awarmwaterfish hatcheryeverexisted
atFishSlough.

19. Onecommentorstatedthat it wasunreasonablethatcurrentusershaveto pay for thepast
policiesoftheagencies.

ServiceResponse— Resourcemanagementis thepracticeof applyingthebestavailable
knowledgewith public interest.Pastpolicieswerelikely establishedwith thebestof intentions.
However,changesoccurwith time. Changesin theknowledgeof speciesandecosystems.Local
andglobal changesthataffectthesesystems.Changesin public interest. And,changesin our
understandingof howpastlandusesandpoliciesaffect theresourcesandtheability for future
management.Ideally, pastpolicieswould standascorrectandpersistlong into thefuture. But
asnewinformationsuggeststhat changeis needed,e.g.,the listing of endangeredandthreatened
specieswhich indicatesthat the local ecosystemsareatrisk andcurrentmanagementpractices
areproblematic,agenciesmustadapttheirmanagementto meetthoseneedsandmakechangesas
appropriate. It would be aviolation ofthepublic trust for landmanagementagenciesto manage
only to continuecurrentpractices,ignoringnewinformationandmanagingtheresourcesfor
future generations.Whenchangeis necessary,the Servicestronglybelievesthatstakeholders
shouldbe involved in identifyingandimplementingviablesolutions.

20. Onecommentornotedthatimplementationoftheplanwould eliminate60%ofgamefishing
in OwensValley.

ServiceResponse— TheServicedisagreesandbelievesthis interpretationmaybe dueto a
mis-readingoftheplan. Theplanindicatesthattheproposedsystemof ConservationAreas
includesat least60 percentofthehabitatswheretherichnessof listed speciesandotherspecies
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ofconcernis high. The ConservationAreasactuallytotalbut asmall fractionofthevalley floor
wetlands.

21. Onecommentorquestionedwhy implementa planthat includesadisclaimerthat saysit may
be impossibleto implement.

ServiceResponse— TheServicewasunableto identify thespecificdisclaimerreferenced;
theServicefully supportsthisplanandbelievesthat thisplancanandwill be implemented.The
Servicedoesstatewithin thedocumentthat this planwill applyan adaptivemanagement
strategy.Adaptivemanagementmeansthatasmanagementactionsareimplemented,therewill
be a continualinformationflow documentingthesuccessofthoseactions. And, basedon the
newinformation,managementactionsmaychangeto ensurethatthegoalof theplan is met.

22. Onecommentorraisedconcernsaboutmanipulatingandmanagingin favor ofone species,
to thedetrimentof otherspeciesatasite.

ServiceResnonse— TheServicehaslongrecognizedthat singlespeciesmanagement
oftenis not thebestapproachfor recoveryofendangeredandthreatenedspecies.TheOwens
BasinWetlandandAquaticSpeciesRecoveryPlanis designedto achieverecoveryby
managementatthecommunity(multi-speciesandhabitats)level. Thisapproachshouldensure
againstmanagementactionsthat wouldwork to thedetrimentofotherlisted speciesorother
speciesofconcern.Furtherassurancesareprovidedthroughthemanagementguidelinesfor
otherlisted andrarespeciesoftheOwensBasinthat areincludedasan appendix.

23. Twocommentorsrecommendedthat theServiceconsidera long-termmonitoring strategy
for speciesrecovery.

ServiceResnonse— TheServiceagrees.Monitoring is essentialto assessthecurrent
statusof thespeciesandtheirhabitataswell astheeffectivenessofrecoveryefforts, bothsite
specificandwithin the largergeographicarea. Therecoveryplandoesidentify the importance
of, andincludemonitoring. Furthermore,theServicewill be engagedin monitoringthestatusof
the speciesfor atleast5 yearsaftertheyaredelistedto ensurethat thespeciesdo notdeclineafter
Federalprotectionis removed.Thesemonitoringprogramsandmanagementplansshouldbe
integratedfor consistencypurposesandto ensurethatactionsarecompatiblewith survivaland
continuedevolutionof therarespecies.

24. Severalcommentorsrequestedthattheboundariesbe morespecificallydelineated.
ServiceResponse— TherecoveryplanpurposelyillustratedtheConservationAreasin a

non-specificway; theillustrationsareintendedto providestakeholderswith thegeneralsize,
shape,andlocationof eacharea. Theplanclearly statesthattheexactdelineationof the
ConservationAreaswill resultfrom monitoringandsurveyeffortsat eachsiteto ensurethe
necessaryvegetativecommunitytypesandlisted species/speciesof concernareincludedfor
coveragein themanagementplans. Until this effort in undertaken,it is notpossibleto
specificallydelineateeachConservationArea.

25. TwocommentorsidentifiedthatthePleasantValley ConservationAreawould not likely
achievethedesiredgoals.

ServiceResponse- TheServiceagrees.Birchim CanyonandPleasantValley
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ConservationAreaswerereplacedby theRoundValley ConservationAreafollowing comments
from LADWP andCDFG statingthatmuchof thePleasantValley ConservationAreacouldnot
bemanagedfor nativefishes. LADWP commentedthattherewasinsufficientwateravailablein
theOwensRiverto createpermanentaquatichabitatin PleasantValley oxbows. This limitation
wouldpreventestablishingnativefishesin the area. CDFG commentedthatmanagement
requirementsfor thewild trout fishery in PleasantValley would precludemanagementnecessary
to conservenativefishes.

TheRoundValley ConservationAreawascreatedby addingthelowerHortonCreek
(previouslyin thePleasantValley ConservationArea) to theBirchim CanyonConservation
Area. Combiningthesetwo areasprovidesconnectivitybetweenOwensValley checkerbloom
populationsin RoundValley. It is believedthat thischangewill decreasetheamountof land
within northernOwensValley conservationareas.

26. Onecommentorsuggestedthattherecoveryplanshouldinclude adiscussionof current
biologicalconditionsofeachConservationArea.

ServiceResponse- Surveyshavenotbeenconductedto quantifythebiologicalcondition
ofconservationareas.Thesesurveyswill be conductedasmanagementplansandgoalsare
preparedfor eacharea. TheServicebelievesthat theimportanceof existingconditionsis
comparativelyminorbecauserecoveryandenhancementwill occurfollowing implementationof
actionsnecessaryto achievegoalsthat areidentifiedfor eachconservationareain thisrecovery
plan.
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