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ExecutiveSummaryoftheRecoveryPlanfor Aquatic

andRiparianSpeciesof PahranagatValley

CurrentStatus:ThePahranagatValley in Lincoln County,Nevada,supportsthree

native,endangeredspecies.ThePahranagatroundtailchubis found in

approximately3.5 kilometers(2.2miles) ofthePahranagatCreekand2.5

kilometers(1.6miles) ofthemain ditch, buthistorically occurredin over30

kilometers(18.4miles) of thecreek. TheWhite River springfishoccupiesthe

springpooi ofAsh Spring in considerablenumbers,but historically occurredin

thespring pooi andthroughoutits outflow. Hiko White River springfishare

presentin Hiko Springandin CrystalSpringandits outflow. Thepopulationin

Hiko Spring is stable,but theCrystalSpringpopulationis in dangerof

extirpation.

HabitatRequirementsand Limiting Factors:ThePahranagatroundtailchub

requirescoolwaterto withstandwarm summertemperatures.Thetwo springfish

speciesneedwaterswith stableenvironmentalparameters(especiallystable

vegetativecoverand freedomfrom nonnativefishes). Primarythreatsto all three

speciesincludenonnativespeciesintroductions,habitatalteration,anddisease.

RecoveryObjective:Delisting for all threespecies

RecoveryCriteria: ThePahranagatroundtailchubmaybe consideredfor

reclassificationfrom endangeredto threatenedwhen:

1) PahranagatCreek/Ditchcontainsadequatecool waterpools, for chubto

persistthroughthesummermonths;

2) aself-sustainingPahranagatroundtailchub population(comprising

threeor moreage-classes,a stableor increasingpopulationsize,and

documentedreproductionandrecruitment)is presentin a combinedtotal

ofapproximately75 percentof either6.8 kilometers(4.7miles) ofthe

Crystal Springoutflow streamthroughits confluenceduring thewinter

monthswith theAsh Springsoutflow stream,or 10 kilometers(6.2miles)

of PahranagatCreek/Ditchbelowtheconfluencefor threecomplete
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generations(or aminimumof 15 consecutiveyears);and

3) impactsto thespeciesand its habitathavebeenreducedor modified to a

pointwheretheyno longerrepresentathreatof extinctionor irreversible

populationdecline.

ThePahranagatroundtailchubmaybe consideredfor delistingprovidedthatall

reclassificationcriteriahavebeenmetandwhen:

1) aminimumyearroundin-streamflow of 1.75 cubicfeetper secondis

present,at thepoint wherePahranagatDitch starts,to sustainaPahranagat

roundtailchubpopulation;

2) theripariancorridoralongtheoutflow streamofCrystalSpring has

beenenhanced;

3) all impactsto its habitathavebeenreducedor modified sufficientlyfor

boththespeciesandlandusesto coexist;and

4) aPahranagatroundtail chubpopulationasdefinedin thedownlisting

criteriainhabitsbothapproximately75 percentofboththe 6.8 kilometers

(4.7miles) of theCrystal Springoutflow streamthroughits confluence

during thewintermonthswith theAshSpringsoutflow stream,and

approximately75 percentofthe 10 kilometers(6.2 miles)ofPahranagat

Creek/Ditchfrom thebeginningof CrystalandAsh Springsoutflows to

UpperPabranagatLake.

TheWhite River springfishmaybe consideredfor delistingwhen:

1) aself-sustainingWhite River springfishpopulation(comprisingthreeor

moreage-classes,a stableor increasingpopulationsize,anddocumented

reproductionandrecruitment)is presentin thespringpoolsof Ash Spring

for threecompletegenerations(or aminimumof 6 consecutiveyears);and

2) impactsto thespeciesandits habitathavebeenreducedormodified to a
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point wheretheyno longerrepresentathreatof extinctionor irreversible

populationdecline.

TheHiko WhiteRiver springfishmaybe consideredfor delistingwhen:

1) aself-sustainingHiko White River springfishpopulation(comprising

threeor moreage-classes,astableor increasingpopulationsize,and

documentedreproductionand recruitment)is presentin thespringpools of

Hiko andCrystalSpringsfor threecompletegenerations(or aminimumof

6 consecutiveyears);and

2) impactsto thespeciesandits habitathavebeenreducedor modified to a

point wheretheyno longerrepresentathreatof extinctionor irreversible

populationdecline.

ActionsNeeded

:

1. Maintain andenhanceaquaticandriparianhabitatsin PahranagatValley.

2. Developandimplementmonitoringplans.

3. Providepublic informationandeducation.

4. Establishandmaintainpopulationsat DexterNationalFishHatchery,Key

PittmanWildlife ManagementArea,andPahranagatNationalWildlife Refuge.

EstimatedCostfor thefirst five yearsof recovery($1.000s)

:

Year Total

1998 152

1999 102

2000 126

2001 105

2002 85

Thetotalestimatedcostfor recoveringthenativelisted speciesis $ 892,00.

Additional costsfor apipelinecannot be determinedatthis time.

Dateof Recovery:Delisting ofthenativelisted fishescouldbe initiated in 2015,

if recoverycriteriaaremet.
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RecoveryPlan for the Aquatic and

Riparian Speciesof PabranagatValley

Part I. INTRODUCTION

A. Brief Overview
PahranagatValley is locatedin south-centralLincoln County,Nevada,

approximately148 kilometers(92 miles) northofLasVegas,Nevada(Figure 1).
It provideshabitatfor threefish speciesthathavebeenlisted asendangered,one

bird specieslisted asendangered,andonebird speciesthat hasbeenlistedas

threatenedpursuantto theEndangeredSpeciesAct of 1973,asamended

(EndangeredSpeciesAct). It alsoprovidesknownorpotentialhabitatfor 22

otherspecies(1 fish, 2 snails,2 aquaticbeetles,12 mammals,and5 birds, Table

2) that arecurrently ofspecialconcernthoughnotpresentlycandidatesfor listing

undertheEndangeredSpeciesAct.

A recoveryplanfor thePabranagatroundtail chub(Gila robustajordani)was

preparedin 1985. Thisrevisedplanwill updatetheinformationon Pahranagat

roundtailchublife history,abundanceanddistribution,foodhabits,population

dynamics,speciesinteractions,andrecoveryactions.Thisplanwill alsospecify

life historyparameters,speciesinteractions,andrecoveryactionsfor boththe

White Riverspringfish(Crenichthysbaileyi baileyi) andtheHiko White River

springfish(Crenichthysbaileyigrandis). In keepingwith currentFishand

Wildlife Servicepolicy, thisplan is designedto maintainecosystemintegrity as

well asrecoverthethreelisted species.

ThePahranagatroundtailchubwaslisted asan endangeredspeciesby theU.S.

FishandWildlife Serviceon October13, 1970(35FederalRegister16047)and

hasarecoverypriority of 3 indicatingahighdegreeofthreat,butahighrecovery

potential. Thoughthehistoricalrangeof Pabranagatroundtail chubwasall major

watersin the PabranagatValley,thehistoricalpopulationsizeis uncertain.Only a

few Pahranagatroundtailchubwerecapturedfrom Hiko Spring,CrystalSpring,

AshSprings,andthePahranagatCreekduring intensiveinvestigationsconducted
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prior to 1950(Tanner1950,La Rivers1962). Currently,this fish is restrictedto

approximately3.5 kilometers(2.2miles)of thePahranagatCreek,and2.5

kilometers(1.6miles) of irrigation ditch, andthepopulationis estimatedto

contain 150to 260 adults(Figure 1). A surveydone in 1865,showedthe

waterwayfoundin thevalley to be a creekand thecreekextendedthroughthe

valley (DOI 1865). It is namedPahranagatCreekby theUnitedStatesGeological

Survey-GeographicNamesInformationSystem. Sincethenit hasbeenusedand

alteredextensivelyfor irrigation with manychangesoccurringto thenatural

waterway. Theremainingportionofthewaterway(16.5kilometers,10.2 miles)

will be referredto asthePahranagatDitch to reflect local customsandconcerns.

Two other fishesendemicto PahranagatValley, theWhite River springfishand

theHiko White River springfish,werelisted asendangeredspecieswith

respectivecritical habitatson September27, 1985 (50FederalRegister39123).

Bothofthesespecieshaverecoveryprioritiesof 3C indicatingahigh degreeof

threatandconflict with otherresourceuses,but ahigh recoverypotential. White

Riverspringfisharerestrictedto thespringpool atAsh Springs,wherethe

populationhasrangedfrom approximately1,200to 9,800in thepast10 years.

Hiko WhiteRiver springfishoccupythepoolsof Hiko andCrystal Springs(Figure

1) andhavebeenintroducedinto Blue Link Spring in MineralCounty,Nevada

(Tuttle et al. 1990). Fewerthan125 Hiko White River springfishoccurin Crystal

Spring,but thepopulationsatHiko andBlue Link Springscontained

approximately5,500and 12,000fish, respectively,whenlastsurveyedin 1995.

PahranagatValley is an importantoverwinteringareafor threatenedbaldeagles

(Haliaeetusleucocephalus)in Nevada(60FederalRegister36000). In 1986,

threebaldeagleswinteredin PahranagatValley (U.S. FishandWildlife Service

1 986a). Recently,up to twelvebaldeagleshavebeenobservedin thevalley

duringthewinter months(Chris Shonemen,FishandWildlife Service,pers.

comm.). PahranagatValley is animportantcomponentof therecommendedbald

eaglerecoverystrategy,which providesfor well distributedpopulationsand

habitats,geneflow betweensubpopulations,decreasedrisk of catastrophicevents,

anddifferentmanagementstrategies(U.S. FishandWildlife Service1986a). A

recoveryplanexistsfor this wide-rangingspecies,so it will not be addressed

further in this document.
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TheSouthwesternwillow flycatcher(Empidonaxtrailiji extimus)waslisted as

endangeredwith critical habitatin 1995(60FederalRegister10694). Currently,

the only knownoccurrenceof this speciesin theValley hasbeenon the

PahranagatNationalWildlife Refuge. Therecoveryplanfor this wide ranging

specieshasnot yetbeencompleted.Sincerecoveryneedsarenotknownatthis

time, this specieswill notbe coveredin thisplan,thoughit is likely thatrecovery

tasksthat enhanceripariancorridorswill alsobenefittheSouthwesternwillow

flycatcher. Critical habitatwasdesignatedin 1997(62FederalRegister39129).

No critical habitathasbeendesignatedin Nevada.

Theextirpationof two fishes,PahranagatspinedaceandWhite River desert

sucker,anddeclineof thethreefishescoveredby thisplanhasbeenattributedto

habitatalterationandnonnativespeciesintroductions. Therecoveryofthe

remainingfisheswill requirecooperationfrom privatelandowners,enhancingthe

compatibility ofexistingusesandthequality offish habitat,andremovalor

controlofnonnativeaquaticspecies.

B. SpeciesDescription

Pahranagat roundtail chub - Pahranagatroundtail chubaretaxonomically

alignedwith theroundtail chub(Gila robusta)complexoftheColoradoRiver

drainage(Miller 1946,Minckley 1973,Smith 1978). Tanner(1950)originally

grantedthePahranagatroundtail chubspecificrecognition;laterauthors,however,

recognizedits similarity to otherroundtail chubandredefinedit asa subspecies

(LaRivers 1962,Hubbsetal. 1974). Researchconductedrecentlydeterminedthe

Pahranagatroundtail chubis adistinct subspecies(DeMarais1993). Pabranagat

roundtailchubaremostsimilar to roundtail chubin theColoradoRiver andits

largertributaries,but havemorescalesin, above,andbelowthelateralline; are

lesselongate;andare greenishin color with blackblotches(Tanner1950,La

Rivers 1962). Pahranagatroundtail chubareelongatefish with anarrowcaudal

peduncle(theareafrom thebaseoftheanalfin to tip ofthefin at theendofthe

tail) andadeeplyincisedcaudalfin (attheendofthetail). Theyobtainatotal

lengthofapproximately25 centimeters(10 inches).

White River springflshes - ThecommonnameofthespeciesCrenichthysbaileyi
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is the sameasthat oftheendangeredsubspecies(C. b. baileyi) foundin Ash

Springs- WhiteRiver springfish. In orderto avoidconfusionin this sectionof the

recoveryplan,thespecieswill be referredto as“White River springfish” andthe

subspeciesas“Ash SpringsWhite River springfish.”

White River springfishwereoriginally describedasasubspeciesof Cyprinodon

macu/anus,althoughthefish waslater consideredto beadistinct species(Gilbert

1893,JordanandEvermann1896). ThegenusCrenichthyswaserectedin 1932

with thedescriptionof RailroadValley springfish(C. nevadae)andWhite River

springfishwerethenassociatedwith thenewgenus(Hubbs1932,Sumnerand

Sargent1940,La Rivers 1962). ThegenusCrenichthysis closelyalliedwith the

killifish genusEmpetrichthys,andwasoriginally assignedthecommonnameof

“killifish.” In 1980,thecommonnameof thegenusCrenichthyswaschangedto

“springfish” in deferenceto selectionofthe genus’scientificnamebasedonthe

fishes’occupationof springhabitats(Hubbs1932;Bailey, et al. 1970; Robins,et

al. 1980;Williams andWilde 1981). Williams andWilde (1981)furtherrefined

White River springfishtaxonomyby describingfive subspeciesbasedon

significantmorphologicaldifferencesamongpopulationsfrom isolatedsprings

alongthepluvial (causedby theactionofrain) White River,Nevada(Table 1).

Table 1: Thefive subspeciesof White River springfishes,Crenichthysbaileyi.

CommonName I_ScientificNameI

PrestonWhite River springfish Crenichthysbaileyialbivallis

MoormanWhite River springfish Crenichthysbaileyithermophilus

Hiko White River springfish Crenichthysbaileyi randis

White River springfish(Ash Spring) Crenichthysbaileyibaileyi

MoapaWhite River springfish Crenichthysbaileyimoapae

White River springfisharesmall (average30 millimeters(1.2 in total length),

deep-bodiedfish thataregenerallyolivaceousdorso-laterallyandsilverventrally

with two lateralrowsof dark spotson thesides(La Rivers 1962). Breedingmales

exhibit moreintensecolorationthanfemales,with mid-dorsalmarkingsbecoming

5



very dark (almostblack)and contrastingwith light, sometimesyellow, sides

(Kopec 1949). Thetwo rowsof lateraldark spotsdifferentiateWhite River

springfishfrom RailroadValley springfish,whichhaveonly onerowoflateral

spots(HubbsandMiller 1941).

Ash SpringsWhite River springfisharemoderatelysizedwith many

characteristicsintermediatebetweenthelargerbodiedPrestonWhite River

springfishandHiko White River springfish,andthesmallerbodiedMoorman

White River springfish. Specificphysicalcharacteristicsandthemeasurementof

thesecharacteristicsthatdistinguishAsh SpringsWhite River springfishfrom the

othersubspeciesincludea longerheadandgreaterleastbony interorbital(eye

socketmeasurement)width thanPrestonWhite River springfish,longeranalto

caudallengththanMoormanWhite River springfish,and fewer fin raysthanHiko

White River springfishandMoapaWhite River springfish(Williams andWilde

1981). TheAsh SpringsWhite River springfishthat inhabittheoutflow stream

belowAsh Springsexhibitsomeintegrationof themeristic(measurementof

distinctphysicalcharacteristics)andcolorcharacteristicsattributedto Hiko White

Riverspringfish.(Williams andWilde 1981).

Hiko White River springfishdiffer from theothersubspeciesby theirlargersize

(adultsaveragelongerthan40 millimeters, 1 .6 inches)and deepercoloration. The

malesaremoreyellow in color over theventralsurfaceofheadandbody, and

becomedeeporangetowardthecaudalfin (Williams andWilde 1981). Hiko

White River springfishhavelongerheadsthanPrestonWhite River springfish,

andmoredorsalandanalfin raysthanMoormanWhiteRiver springfish andAsh

SpringsWhiteRiver springfish (Williams and Wilde 1981).

C. AssociatedNativeSpeciesof Concern

Thereareseveralspecieswithin thePahranagatValley that, thoughnot presently

candidatesfor listing, areof concernto theFishandWildlife Service. Six of

thesespeciesoccurin the samehabitatsoccupiedby theendangeredspeciesof

PahranagatValley. Althoughactionsrecommendedby this recoveryplanmaynot

directly benefitall speciesof concernfoundin PahranagatValley, severalmay

preventfuture habitatdisturbancesthat mayadverselyaffect thesespecies.
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Considerationof thesespeciesofconcernduring PahranagatValley recovery

activitiescouldpromotetheconservationofthesespeciesandalleviatetheneedto

list themasthreatenedor endangeredin thefuture. Thefollowing discussion

addressesspecificspeciesin Table2 thatwould benefitfrom recoveryactionsfor

the fishes.

In additionto theendangeredfishes,threeothernativefisheshistoricallyoccurred

in PahranagatValley: Pahranagatspinedace(Lepidomedaaltivelis), White River

desertsucker(Catosi~omusclarki intermedius),Pahranagatspeckleddace

(RhinichthysosculusveiWer). Pahranagatspinedacearenow extinctandthe

White River desertsuckerhasbeenextirpatedfrom PahranagatValley, although

otherpopulationspersistin theWhite RiverValley (La Rivers 1962,Minckley

andDeacon1968,Courtenayetal. 1985). Thesefisheshadoccupiedtheoutflow

streamfrom Ash SpringsandthePahranagatDitch (La Rivers 1962).

Pahranagatspeckleddacearecurrentlythepredominantnative fish foundin

PahranagatValley. This fish occursin theoutflows of CrystalandAsh Springs,

two unnamedspringsacrossthevalley from Ash Springs,anda largeportionof

thePahranagatDitch (Tuttleet al. 1990). Pahranagatspeckleddacearecommon

andtheirpopulationsappearto be relativelystable,althoughsomepopulations

experienceseasonalfluctuations(Tuttle etal. 1990). Speckleddacecanreproduce

throughouttheyearandwill proliferateunderfavorableconditions(Tuttle et al.

1990).

A distinctiveform of speckleddacewasthoughtto occurin CottonwoodNorth

andL Springson thePabranagatNationalWildlife Refuge. Becauseboth

populationswere atprecariouslylow numbers,presumablydueto limiting habitat

conditions,NevadaDivision of Wildlife (NDOW) personneltransplanted24 fish

(13 from CottonwoodNorth, 11 from L spring)into MaynardSpring in February

1991 (Jim Heinrich,NDOW, pers.comm.). Thepopulationin MaynardSpring is

doingwell, although theothertwo populationsremainextremelysmall. Research

recentlycompletedindicatesthis speciesis merelyanothermorphologicaltype of

Pahranagatspeckleddace(Oakey1996).
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Table2. Speciesofconcernthat occurin PahranagatValley or habitatsoccupied
by theendangeredspeciesin PahranagatValley.

ICommon Name Scientific Name Status*
Pahranagatroundtail chub Gila robustalordam Endangered

(Ash springs)WhiteRiver springfish Crenichibysbailey,baileyi Endangered

Hiko White Riverspringfish Crernchhysbaileyigrandis Endangered

Pabranagatspeckleddace Rhinichihysosculusye/i/er SC

Southwesternwillow flycatcher Empidonaxtraillii extimus Endangered

pygmyrabbit Brachylagusidahoensis SC

spottedbat Eudermamacu/aturn SC

Allen’s big-earedbat Idionycterisphy//otis SC

DesertValley kangaroomouse Microdipodopsmegacepha/usa/bivenrer SC

Pahranagatvalley montanevole Microtusmontanusfucusus SC

small-footedmyotis Myoi~is ciijo/abrum SC

long-earedmyotis Myotisevotis SC

fringedmyotis Myotis thysanodes SC

long-leggedmyotis Myotisvo/ans SC

Yumamyotis Myoosyumanensis SC

big free-tailedbat Nyctinomopsmacrotis SC

paleTownsend’sbig-earedbat Plecotustownsendiipa//escens SC

baldeagle Ha/iaeetusleucocepha/us Threatened

westernburrowingowl Athenecuniculariahypugea SC

ferruginoushawk Buteorega/is SC

blacktern Ch/idoniasniger SC

leastbittern Ixobrychusexi/ishesperis SC

white-facedibis Plegadischihi SC

Pahranagatpebblesnail Fium,nico/amerriam! SC

Amargosanaucorid Pe/ocorisshoshoneshoshone SC

Moapawarmspring riffle beetle Stene/misca/idamoapa SC

Gratedtryonia Tryonia c/athrata SC

undescribedriffle beetle Sene/missp. SC

* SC= Speciesof concernto the Fish andWildlife Servicethat are not presentlylistednor
identified as candidatesfor listing.
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Pahranagatmontanevoleswerecapturedduring 1993 in thevicinity of Upper

PahranagatLakeandtheNorthMarshon thePahranagatNationalWildlife Refuge

(Cris Tomlinson,NDOW, in litt., 1993). Prior to this effort, the last recorded

occurrenceofthis mammalin PahranagatValleywasin 1935,when24

Pahranagatmontanevole skulls werecollectedfrom owl pellets4 miles southof

Alamo, nearUpperPahranagatLake(Hall 1981). Pahranagatmontanevoleswere

notcapturednearMaynard,L, Cottonwood,orAsh Springsin 1993,but skulls

werefoundin owl pelletscollectednearMaynard,L, andLoneTreeSprings(Cris

Tomlinson,in litt., 1993; Chris Schoneman,FishandWildlife Service,in litt.,

1993). Pahranagatmontanevoles capturedon thePahranagatNationalWildlife

Refugewere in areasof densecoverprovidedby wildrye (Leymustriticoides),salt

grass(Distichlis spicata),andalkali sacaton(Sporobolusairodes)(Cris

Tomlinson, in litt., 1993). Montanevolegrowthratesandreproductiveagevary

in responseto local environmentalconditions;consequently,in fluctuating

environmentsagedistributionsmayremainunstableandpopulationdensitiesmay

shift (Neguset al. 1992). Althoughvolesprimarily inhabit marshymeadows,

youngvolesneedshrubcoverto disperse.Maintainingandenhancingtheriparian

corridoralongthePahranagatDitch andnearthespringsmaysafeguard

Pahranagatmontanevolehabitatanddispersalroutesin thevalley.

TheMoapaWarmSpringsriffle beetleoccurin theswift, shallowwateron gravel,

vegetation,andparticularlybaretreerootsof warm springs. The MoapaWarm

Springsriffle beetlewasrecentlyelevatedto full specieslevel (Schmude1992).

Thoughit wasoncethoughtto occuratboth Hiko and Ash Springs,it hasnot

beencollectedat AshSpringsin the last40 years. Theoriginal collectionat Ash

andHiko Springsis thoughtto havebeenmisidentifiedand,MoapaWarm

Springsriffle beetleis now consideredendemicto theWarmSpringsareain Clark

County.Nevada(Schmude1992).

An undescribedspeciesof riffle beetle(Stenelmissp.) wascollectedin Pahranagat

Valley in 1991. Theriffle beetlewasfoundin thespringheadsofAsh Springs,

but wasnot found in theoutflow streamdespiteextensivesampling(Schmudeand

Brown 1991). Thenew speciesmaybeendemicto warm springsin southern

Nevada,if not restrictedto Ash Springs. Thehabitatof thisriffle beetlein Ash

Springswouldbepreservedsecondarilydueto maintenanceof Ash SpringsWhite
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River springfishhabitat.

Amargosanaucoridsareoval shaped,flattenedbugswith front legsthat form

pincers. Themiddle andbacklegsaremodified for swimming. Many naucorid

specieshavefully developedflight wings,but flight is rarelyobserved.Colorsare

variableandrangefrom ablackishbrown to yellow brown andevengray or green.

Body size is approximately8-9 millimeters (0.31-0.35 inch) long andS

millimeters (0.2 inch)wide. The Amargosanaucoridis consistentlysmallerand

hasdifferentcolorationthanthe oneotherPelocorisshoshonesubspecies

(Pelocorisshoshoneamargosus)found in the AmargosaRiver systemin

southwesternNevadaandDeathValley, California(La Rivers 1956,Usinger

1956).

Naucoridseatvariousaquaticorganismsincludingdragonfly,midge, and

mosquitolarvae;waterboatmen;andmollusks. Theycarrya small air bubble

underwaterwith themto maximizediving time. In thePahranagatarea,

Amargosanaucoridstypically live amongaquaticplantsin poolsandlower

velocity streamreaches,oftenunderoverhangingbanksassociatedwith marshy

habitats. Currentpopulationstatusis unknown.

Thespringsin PahranagatValley also providehabitatfor two molluskspeciesthat

only occurin portionsoftheWhite Riverdrainage. Gratedtryoniashellsare

cone-shapedandlessthan5 millimeters (0.2inch) long (Landye 1973).

Prominentridgesrunthelengthof theshells,andfiner growthlinescanbe seen

betweentheridges. Gratedtryoniaaremembersof thefamily Hydrobiidae.This

snailoccursmostoften in detritusandalgae. In 1973,theywereconsideredrare

to commonin springsystemsin thePahranagatValley. Theyalsooccurin spring

systemsto thenorth in theWhite River valley andsouth in MoapaValley.

Declineshavebeenassociatedwith the introductionof Melanoidesturberculatum,

andhabitatmodificationmayalsobe athreat. Thegratedtryoniasnailwas

proposedfor listing asthreatened(41 FederalRegister62876)but theproposal

waswithdrawnbecauseit wasnot finalizedwithin 2 years,asrequiredby theAct.

However,currentpopulationsizeandstatusis unknown.

Pahranagatpebblesnail(Pyrgulopsismerriami)shellsarecone-shaped,but broad
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andarelessthan3 millimeters (0.12inch) long and 3 millimeters(1.2 inches)

wide(Landeye1973). Theyarealso knownasturbansnails. Theoperculum(lid)

is amberin color. Pahranagatpebblesnailsaremembersof theFamily

Hydrobiidae. In 1973,thesesnailswerecollectedfrom Ash, Crystal,andHiko

Springsandestimatedto be abundantin number(Landeye1973). Theywere

found primarily on rocksandsubmergentvegetationin theupper60-70meters

(197-230feet)of thespringsources(Landeye1973). In arecentsurvey,this snail

wasfoundto be in Ash Springand commonin Hot Creek,Moormon, andMoon

River in theWhiteRiver Valley in NyeCounty,Nevada(Hershler,1995). It was

not foundin eitherCrystalor Hiko Springs.

A newundescribedspeciesof pebblesnailwasfoundin CrystalandHiko Springs

(Hershler1995). Theywerefoundto beabundantin bothsprings. Currently,a

descriptionofthissnail is underpreparation.

D. Distribution and Population Status

Duringthe late Pleistocene-earlyHolocenewetperiods,theWhite Riverof

southeasternNevadaflowed southwardfrom its headwatertributariesin northern

White River Valley, throughPahranagatValley into Kane SpringsWash,

southeastwardthroughArrow CanyonintoMoapaValley,whereit joined the

pluvial CarpenterRiver (nowreferredto asMeadowValley Wash),andemptied

into theVirgin Riveraboveits confluencewith theColoradoRiver (Courtenayet

al. 1985,HubbsandMiller 1948, Smith1978,Williams andWilde 1981).

Surfaceflows in this systemarenow confinedto theheadwatertributariesof the

White River; outflow streamsfrom springsin White River,Pahranagat,and

MoapaValleys; andtheMuddy (Moapa)River(Courtenayet al. 1985). As the

WhiteRiver systemdesiccated10,000yearsago,thenativefishesof thesystem

wereisolatedinto disjunctwatersanddifferentiatedintoavarietyofspeciesand

subspecies(Courtenayetal. 1985,Williams andWilde 1981).

Pahranagat roundtail chub - It is uncertainhow abundantPahranagatroundtail

chubwerehistorically, becausethe specieswasnot collectedprior to alterationof

theaquatichabitatsofPahranagatValley (Townley 1973). It hasbeenreported

that thefish wereusedfor aquacultureandsold to restaurantsin thevicinity,
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which indicatestheymayhavebeenmoreabundantthancurrently (Ferris1991).

Thespeciesexistedin watersfrom Crystal,Hiko, andAsh Springsandin the

PahranagatCreekandDitch baseduponcollectionsmadein the 1 940s(Tanner

1950). Theamountof historically occupiedhabitatis estimatedto havetotaled

approximately30 kilometers(18.6miles) of stream,including thethreesprings

andtheiroutflows, thePahranagatDitch, andMaynardLakeatthesouthernend

ofthevalley. In 1950,Tanner(Tanner1950)reportedthePahranagatroundtail

chubto bescarceand in dangerofextinction. Following theintroductionof

nonnativefishes,concernwasexpressedrepeatedlyfor thenext2 decadesover

the low numberofPahranagatroundtailchubin thesystem(Deaconet al. 1979,

Deacon1979,Minckley andDeacon1968, HubbsandMiller 1948).

Hardy(1982)reportedthat 37 to 45 adult Pahranagatroundtailchubinhabited

approximately2.3 kilometers(1.4miles) of thePahranagatCreekin 1982. In

1986,theNationalFisheriesResearchCenter-RenoSubstationwascontractedto

do a3-yearstudyon thelife history andhabitatrequirementsofthePahranagat

roundtailchub. Pahranagatroundtailchubwerefoundto inhabit6.0 kilometers

(3.8miles) of both theditch, andcreek,includingAsh Springsthoughnot

contiguously(Tuttle et al. 1990). Dependinguponseason,adult population

estimatesrangedfrom 150 to 260adultsduring theperiod 1986through1989

(Figure2). JuvenilePahranagatroundtailchub countsrangedfrom 24 in the

winterto 405juvenilesin thesummer.More recentcounts(Steinetal 1997)

showadultnumbersrangingfrom 94 in winter to 306 in summerandjuveniles

rangingfrom 18 in winter to 505 in summer.

White River springfish - White River springfisharefoundthroughouttheAsh

Springspool with infrequentoccurrencesin theoutflow stream(Tuttle et al.

1990). Historically, White River springfishinhabitedAsh Springsandits outflow

streamand wereconsideredcommonin theseareas(Table3). With the

introductionsofmosquitofish(Gambusiaaffinis) in 1963,andconvictcichlid

(Cichiasomanigrofasciatum),shortfinmolly (Poeciliamexicana)andsailfin

molly (Poecilialattipinna) in 1964,WhiteRiver springfishexperienceda

populationdecline(Table 3). Additionally, Ash Springsis averypopular

recreationarea,primarily for swimmingpurposes.From 1986 through1989,the

pool wasdrainedannuallyandalgal growthwasremoved,keepingWhite River
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springfishnumberslow (Table3). In recentyears,thehabitatmanipulations

stoppedthoughtheswimmingcontinuedprimarily in thenorthernandsouthern

endsofthespringpool,allowing White River springfishto establisha stableto

increasingpopulation(Table 3). Swimmingdoesnot appearto impacttheWhite

River springfishasmuchaspreviouslythoughtaslong asareaswith little or no

swimmingareprovided. Nonnativescontinueto impacttheWhiteRiver

springfishpopulationin thespring.

Hiko White River springfish

Hiko Spring - Hiko White River springfishwerecommonin Hiko Springandits

outflow streamuntil 1963,whentheoutflow streamwasmodified for irrigation

andmosquitofishwere introduced(Courtenayet al. 1985). Shortfin molliesand

largemouthbass(Micropterussalmoides)were first observedin Hiko Spring in

February1965,afterwhichtheHiko White River springfishpopulationagain

declined(Table3, Courtenayet al. 1985). By 1967Hiko White River springfish

hadbeenextirpatedfrom Hiko Springandits outflow stream(Minckley and

Deacon1968,Deacon1979,Williams andWilde 1981,Courtenayet al. 1985).

Hiko White River springfishcollectedfrom Crystal Springwerespawnedat the

UniversityofNevada,Las Vegas,andtheresultantprogenywerereleasedinto

Hiko Spring in 1984. Convict cichlids hadalsobeenintroducedinto Hiko Spring

by 1984 (Courtenayet al. 1985). Despitethepresenceofnonnativefishes, Hiko

White River springfishreestablishedapopulationat Hiko Springandcontinuedto

increase.Thoughno dataarecurrentlyavailable,this mayindicatethat if

nonnativefish populationsarelow andhabitatmanipulationis minimal, native

fishesareableto dominate. In 1990,thepopulationwasestimatedto contain

approximately12,000individuals. In June1994, however,FishandWildlife

Servicepersonnelvisiting Hiko Springobservedrelatively few Hiko White River

springfishandnotedthatalgaewerebeingremovedfrom thespringpool (Donna

Withers,FishandWildlife Service,pers.comm.).
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Table 3. Populationestimatesfor Hiko White River andWhite River springfish
opulationsin PahranagatValley Springs. An emptybox indicatesno data.

Year Hiko White River Sprin fish White River Springfish II Source

AshHiko Crystal Blue Link

1949 common common common 1

1963 62* 10 2

1965 2* 11.25* 2.6 3

1966 .67* 12.5* 1 3

1980 extirpated 12* 1 3

1983 extirpated 1* 5 3

1984 70** 274

stocked

4

1985 2,885 4

1986 7,784 265 3,907 1,241 5,6

1987 5,749 181 7,6

1988 4,367 354 7,8

1989 5,174 8 8

1990 12,175 9

1991 6,690 60 150** 6,400 9,10

1992 7,450 30 2,755 7,450 10,11

1993 5,480 38 9,460 7,200 12

1994 11,342 68 5,531 46,275 13
* Estimated numberof fish per trap hour
* * Number of fish reintroducedinto thesespring systems.

A significantportionofthe populationwas lost during this year.

1. La Rivers 1962
2. Deaconet al. 1964
3. Courtenayet al. 1985
4. JohnElliot (NDOW), pers.comm.

5. Withers 1986
6. Tuttleet al. 1990
7.NDOW 1988
8. Sjoberg 1989

9. Heinrich 1991a
10. Heinrich1991b
11. Heinrich1993
12. Heinrich1994
13. Heinrich 1995
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CrystalSpring - EvanthoughCrystal Springand its outflow streamwere modified

by theditchesof NativeAmericansprior to thearrival ofthefirst European

settlersin 1866,Hiko White Riverspringfishremainedabundantinto the I 960s

(Courtenayetal. 1985). In 1959, largemouthbasswerereleasedinto Crystal

Spring by the Nevada Division of Wildlife (then Nevada Fish and Game)

(Courtenay et al. 1985). Largemouth bass movedout ofthespringpool into the

outflow channel,but did not reproduceandwerenot presentin Crystal Springor

its outflow streamsby 1961. Convict cichlids andshortfin molliescolonized

Crystal Springby invadingfrom Ash Springs,andwerevery abundantin Crystal

Spring by the 1 970s(CourtenayandDeacon1982). TheHiko White River

springfishpopulationdeclinedsharplyfollowing theintroductionofconvict

cichlidsandshortfinmollies(Table3). As thenonnativespeciesproliferated,

Hiko White River springfishnumbersfell to aprecariouslylow level dueto

predationandcompetitionwith thenonnativespecies.Hiko White River

springfishcontinueto be very rarein CrystalSpring(Table3).

BlueLink Spring- Dueto theseriousthreatsfacingtheHiko White River

springfishpopulations,arefugiumwascreatedin 1984by theNevadaDivision of

Wildlife, atBlue Link Spring in MineralCounty,Nevada.To protectthe spring

andits associatedreservoir,4.7 hectares(ha, 11.6acres)of public landmanaged

by theBureauofLandManagement(BLM) werewithdrawnfrom surfaceentry

andmining (58FederalRegister31655). A total of264 fish from Hiko Spring

werereleased,quickly establishedapopulation,andremainedabundantuntil 1990

(Table 3). A significantportionofthepopulationwaslost in 1990whenwater

flow into thereservoirdecreased,eitherdueto valvefailure orvandalism,andthe

watercooledto a level lethalto Hiko White River springfish. Following repairof

thespring box watersupplyvalves,thepopulationwassupplementedwith an

additional 150 fish from Hiko Spring. Thefish recolonizedthespringandthe

populationhasrecoveredto numberscomparableto pre-1990levels(Table3).

E. Habitat Description

PahranagatValley - PahranagatValley is approximately65 kilometers(40

miles) long and 11 kilometers(7 miles) wide. Its northernboundaryis the

constrictedsectionofthevalley about16 kilometers(10 miles) northofHiko,
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Nevada,andits southernboundaryis asimilarly constrictedpoint in thevalley

immediatelysouthofMaynardLake,which is believedto havebeendry since

1940(U. S. DepartmentofAgriculture (USDA) 1940). PahranagatValley

extendsoverapproximately142,449hectares (352,000acres),andincludes4,850

hectares(12,000acres)of privatelands,538 hectares(1,330acres)of Stateland,

2,180hectares(5,400acres)of FishandWildlife Serviceland,and134,882

hectares(333,300acres)ofpublic landsadministeredby theBureauofLand

Management.All habitatfor the listed speciesoccursin waterssurroundedby

privatelandsexceptfor 0.04hectare(0.1 acre)at thespringsourceofAsh

Springs,which is managedby theBureauof LandManagement.

Theclimateof thevalley representsatransitionalzonebetweentheMohaveand

GreatBasindesertsandis characterizedby light precipitation(annualaverage

17.5 centimeters[7 inches])andlittle snowin mostyears,low humidity, and a

largenumberofsunnydays. Thesummersarelong, hot, anddry; andthewinters

areshortand dry. Strongwinds,commonthroughoutmostoftheyear,aremore

intenseduringthespring. Theeffectivenessofthe limited rainfall is greatly

diminished by thehigh ratesofevaporation(USDA 1944). Averageair

temperaturein thevalley is 15 degreesCelsius(59.2degreesFahrenheit)with a

maximummonthly averagetemperatureof29 degreesCelsius(84.5degrees

Fahrenheit) and a minimum monthly average temperature of 0.4 degrees Celsius

(32.7 degrees Fahrenheit).

Valley elevations vary from 1,160 meters (3,800 feet) at Hiko to 915 meters

(3,000 feet) at the Pahranagat Lakes. Thesoil characteristicsofPahranagatValley

arecommonto mostsoils thathavedevelopedin thedry intermountainwest

(USDA 1940, 1944). Exceptfor thedark-coloredbottom-landsoils, Pahranagat

Valley soils aredeficientin organicmatter,humus,andnitrogen;andthey

normally have a light gray or light grayish-browncolor (USDA 1940). Theyare

very rich in mineral compounds, such as carbonates of lime and magnesium, and

sodium and potassium salts (USDA 1940, 1944).

The plant community of Pahranagat Valley is typical of the Mojave Desert and is

dominated by the creosote bush (Larreatridentata) - burroweed (Ambrosia

dumosa)vegetation association (Kanim 1986). Livestock grazing is a principal
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landusein PahranagatValley, andpastureswith a varietyof grassesandlegumes

havebeenestablishedin thevalley bottom.

ThesurfacewaterofPahranagatValley comesfrom severalsprings,which

producedependableflows totaling37,000cubicmeters(48,470cubicyards)

annually(USDA 1940, 1944). Themajority of PahranagatValley’s watercomes

from Hiko Spring, Crystal Spring, and Ash Springs, with several smaller springs

andseepssupplyingadditionalsurfacewater. Thetotal springflow is morethan

would be expectedfrom thelimited rainfall on this small tributary watershed,and

muchofthiswateroriginatesat moredistantpoints (USDA 1940, 1944). Several

valleys to thenorth andeastof PahranagatValley, includingCoalValley, Garden

Valley, PahrocValley, Dry LakeValley,and DelmarValley, all contributeto the

spring flows in PahranagatValley. Thesevalleysreceiveconsiderablymore

aggregaterainfall thanPahranagatValley, but lack streamsandhavevery few

springsthatdischargethe water(USDA 1940, 1944). PahranagatValley hasno

externalsurfacedrainagebecauseanaturalbarriercreatedby overlappingalluvial

fansatthe southendofthevalleyblocks surfacedrainage. MaynardLakeandits

associatedmarshesformedfrom this capturedspringwater(USDA 1940).

ThePahranagatDitch/Creekfloodplain,which is usedfor agriculture,is fairly flat

with an averagegradientof6 metersperkilometers(20feetper mile) (USDA

1940). Thefloodplainis borderedby alluvial fans,which slopedownfrom the

adjacentmountainranges(USDA 1940). In places,thesealluvial fanshavean

evenslopeandmergealmostimperceptiblywith thefloodplain,while in other

placesdistinctbluffs occur(USDA 1940).

Waterrights in PahranagatValley wereestablishedby courtdecreeon October14,

1929,andhavebeenadjudicatedby theStateof Nevadafor Lincoln Countyatthe

rateof0.0305 metersper second(0.1 foot per second)per 40 hectares(100acres).

Four irrigation ditch systems distribute water on a timed rotation to the farmers

andranchersof PahranagatValley during theirrigationseasonofMarch 15 to

October 15 (Lincoln County Conservation District (LCCD) 1980). Water right

owners receive the total ditch flow to their property on a set rotation frequency

(approximatelyevery 17 days)for aspecific lengthof timebasedon the

percentage of the total ditch flow represented by their water right (LCCD 1980).
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Hiko Spring - Hiko Spring is the northernmost and the third largest spring in

PahranagatValley (GarsideandSchilling 1979). Theoutflow streamfrom Hiko

Springwasprobablyfirst redirectedandimpoundedin 1865 to providewaterfor

thesilver stampmills in the area,andsecondarilycreatedNesbittandFrenchy

Lakes (Courtenay et al. 1985). Previously referred to as Hatch and Shutt’s Lakes,

theselakesarenow partofNevadaDivision ofWildlife’s Key PittmanWildlife

ManagementArea. Today,thewaterfrom Hiko Spring is usedfor agricultural

andmunicipal purposes.Previouslydivertedinto concreteditches,theentire

outflow streamis now capturedin undergroundpipes,whichtransportthewater

to nearbyagriculturallands. Theonly surfacewaterremainingis animpoundment

at the spring source and a small marshcreatedby seepagefrom thespringpool.

Hiko Springmaintainsatemperatureof27 degreesCelsius(81 degrees

Fahrenheit),althoughamaximum temperature of 32 degrees Celsius (90 degrees

Fahrenheit) was recorded in 1934 (Table 4). The water issues from a contact

betweenalluvium anddolomite(Garsideand Shilling 1979),with ameanflow of

0.167 cubic meters per second (5.9 cubic feet per second) (Table 4). The water

issuingfrom thespringsourceis generallyof goodquality, althoughsafedrinking

water standards were exceeded during the 1930s and 1940s (Table 4). In 1934,

potassium concentrations were three times the safe drinking level, and in 1943

and 1944 boron levels rose above levels considered harmful to humans (American

Public Health Association et al. 1985). Additionally, ahigh concentrationof

sodium in the spring water during 1940-42 may have harmed soil permeability

(AmericanPublicHealthAssociationet al. 1985). Thewateris slightly basicwith

a pH of 8 (Table 4).

Crystal Spring - CrystalSpring, located27 kilometers(17 miles) northwestof

Alamo, Lincoln County, Nevada, is the second largest of the spring systems in the

valley. CrystalSpringhasbeenthemostintenselydisturbedby habitat

alterations. It consists of at least two individual springs; one flows from an orifice

in limestone bedrock and the other from a contact between alluvium and bedrock

(Garside and Shilling 1979). The Pahranagat Indians modified this springfor

agricultural use before the first European settlement was established. The

alteration was a ditch 2.4 meters wide (8 feet), 1.8 meters (6 feet) deep, extending

for several kilometers. The spring has since been altered continually for
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Table4. Waterquality parametersfor Hiko Spring. Valuesarein milligrams per liter unlessotherwisenoted.Temp=Temperature,
SiO2= Silica, Ca=Calcium,Mg=Magnesium,Na=Sodium,K=Potassium,HCO3= Bicarbonate,S04=Sulfate,Cl=Chloride,F=Fluoride,
NO3=~Nitrate,B=Boron,TDS=TotalDissolvedSolids, Cond=Conductivity.

Ca1MgfYear Temp(
0C)

—

32

Flow (in3per

seccond)

SiO
2 NNa1 HCOSO~ Cl 1N03F B TDSCond~mhos pH *

1912 0.034 35 52 34 22 22 272 36 11 0.8 315

1915 0.255 52 24 22 272 36 11 596 2

1934 32 0.178 35 52 24 22 60 272 36 11 315 3

1936 0.186 2

1940-

42

0.185 84 23 249 610 251 60 1824 2

1943 0.181 46.5 24.6 23.5 274.2 29.8 9.8 2.3 512 2

1944 46.5 24.6 23.5 274.5 29.7 9.7 .21

1944 48 23.2 29.9 280 36 11 .21 430 4

1962 27 0.186 33 46.4 23 29 7.2 260 36 11 0.5 1.2 0.1 8 1

1963 27 0.152 33 44 23.4 28.9 7.0 259.8 36 11 0.6 1.24 0.1 494 8 2

1966 27 0.151 . 1
* SourceReferences

1. GarsideandSchilling 1979

3. USDA 1940

2. Eakin 1963

4. USDA 1944
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agriculturaluses(Courtenayet al. 1985). In the 1880sall thespringoutflows

were further modified to provide additional water for agricultural use. The water

level in CrystalSpring is controlledby a gatethat directsflow into eitherofthe

two outflows. Themainoutflow (thehistoricalheadwatersof thePahranagat

Creek)continuesfor approximately900 meters(0.6mile) beforeflowing intoa

concreteirrigation channel,with five diversionboxesand sevenoutletconcrete

channels(four to theeastandthreeto thewest). Theripariancorridoralongthe

main concretechannelis minimal. Fartherdownstream,thewaterflows backinto

anearthenchannel.Portionsof this channelhavepreviouslybeentrenched,but

mostareasappearto havebeenundisturbedfor severalyears. Flow in this

channelis periodicallyinterruptedby agriculturaldiversions,howeverthese

diversionsdo not commonlycausedesiccationof theentireflow. Thelastportion

oftheCrystal Springoutflow is an earthenirrigation ditch extending5.8

kilometers(3.6miles) andaveraging1 meter(3.3 feet)in width. Thisportion

connectsto theAsh Springsoutflow; however,for muchof theyearonly the

upper 4.8 kilometers (3.0 miles) of theditch containswater. Thesmalleroutflow,

createdto providewaterfor nearbyagriculture,conveyswaterintermittently,and

thusofferslittle habitatfor thespringfish. CrystalSpring impoundmentallows

for diversion of the entire spring flow into either thenaturalchannelor theearthen

irrigationditch. The water level in thespringpool is loweredsignificantlywhen

thenaturalchannelis used,andit fluctuatesthroughoutthe irrigation season.

CrystalSpringdischargevariedbetween0.169cubicmetersper second(5.9cubic

feet per second) in 1912 to 0.31 cubic meter per second (10.9 cubic feet per

second) in 1989 (Table 5). Water temperature, which was warmer for theearlier

partofthis century,hascooled by severaldegreesin recentyears(Table5).

Overall water quality is good with a few exceptions. As in Hiko Spring, the

potassiumconcentrationexceededsafedrinking waterstandardsin 1934. In 1936,

chlorideconcentrationwas69 milligrams per liter (1 milligram per liter =1 part

per million), which may be damaging to plant growth (APHA 1985).
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Table5. Waterquality parametersfor Crystalsprings. Valuesarein milligrams per liter unlessotherwisenoted.Temp=Temperature,
5i02= Silica, Ca=Calcium,Mg=Magnesium,Na=Sodium,K=Potassium,HCO3= Bicarbonate,S04=Sulfate,Cl=Chloride,FFluoride,
N03=Nitrate,B=Boron,TDS=TotalDissolvedSolids,Cond=Conductivity.

[Year
—

(
0C)

Flow (in3
persec)

5i0
2

—

i~Tr~i~

~ F

1111111 [NO31BjTDS1Cond1PHJSource*
— — — —

1912 32 0.169 26 53 23 19 5 261 37 11 306 1

1915 0.198 53 22.9 19 261 37 11 577 2

1934 32 0.310 26 53 23 19 50 261 37 11 306 3

1935 55 23 37 26.4 13 7 1

1936 0.282 55 23 37 273.3 13 69 671 2

1940
-42

0.274 2

1943 0.269 45 24.2 20.8 268.4 28.1 8.9 .05 488 2

1944 45 24 21 262 28 8.9 .05 1

1944 46 24 25 268 34 9 .05 406 4

1962 28 0.283 31 46 22.2 23.9 5.5 242 34 9.9 2.9 0.6 .04 7.2 1

1963 27 29.5 45 23.3 23 5.2 267 27 8.1 0.6 1.2 .45 286 8.2 1

1963 27.5 0.335 31 46 22.9 23.5 5.3 257.1 30.5 9.1 1.7 0.93 1.1 277 481 7.6 2

1986 26.6 0.476 499 7.0 5

1989 26-28 0.31 6
* SourceReferences

1. Garside and Schilling 1979
4. USDA1944

2. Eakin 1963
5. Baugh et al. 1986

3. USDA 1940
6. Tuttleet al. 1990



The pH of CrystalSpringvariesbetweenneutral(7.0) to slightly basic(8.2)

(Table5). The dissolvedoxygen levelsin Crystal Springrangesfrom 1.3 to 6.4

milligrams per liter dependingon theseason(Tuttle et al. 1990). Themain

channelof theoutflow hasamuchgreaterdissolvedoxygenconcentration(6.5 to

15.7 milligrams perliter) thanthecreatedirrigation ditch (3.6 to 5.9 milligrams

perliter) (Tuttleet al. 1990).

Dense vegetation, consisting mostly of the nonnative aquatic weed watercress

(Nasturtiumofficinale), linesthesandand silt bottom ofthespringpools. The

main outflow hasa maximumdepthof 1.5 meters(5 feet),width between10 and

30 meters(33 and 100 feet),andextendsapproximately900 meters(0.6mile)

beforedischarginginto a concreteirrigation ditch (Tuttleet al. 1990). This reach

is alsocharacterizedby denseaquaticvegetationandsilty substrate.Thesouthern

ditch off of thespringpool is muchshallowerandnarrower,hasvery little

vegetation,andhasasilt substrate.

Ash Springs - Ash Springsis thesouthernmost,largest,andwarmestofthethree

springsystems.Located14.5 kilometers(9 mile) northof Alamo,Nevada,Ash

Springs may have beentheleastalteredhistorically, becauseit wasthehomeof

theAsh UteIndianswhowere hunters rather than cultivators (Courtenay et al.

1985). It laterbecamean importantsourceofwaterfor travelers.

Ash Springsconsistsof at leastsevenspringswhich issuefrom a contactbetween

alluvium and bedrock (Garside and Shilling 1979). The springs have a common

outflow stream, which has been impounded by construction of U. S. Highway 93,

and now forms a large pool. Thespringpool providesgoodstreamflowwhenthe

gatecontrollingthewaterlevel is open. Ash Springswashistoricallya stream

with continuous flow before it wasmodified into theexistingdeepconvoluted

pool. Below the highway, the outflow stream flows southwest to join theoutflow

streamfrom CrystalSpring. From this pointon, thestreamis referredto asthe

PahranagatDitch.

Ash Springswatertemperaturesrangefrom 31 - 36 degreesCelsius(88 - 97

degreesFahrenheit),andmeandischargeis 0.56 cubicmeterper second(19.8

cubic feet per second) (Table 6, Tuttle et al. 1990). Theoverall waterquality for
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this site is excellentwith only one recordedincidentofelevatedpotassiumlevel in

1934(Table6). Dissolvedoxygenconcentrationsfluctuatebetween1.8 and5.1

milligramsper liter seasonally(Tuttle etal. 1990). ThepH level haschanged

from slightly acidic (6.4) in 1935 to slightly basic(8.1),where it hasremainedfor

thepast3 decades (Table 6).

Ash Springsnow form alarge,convolutedpool, 0.4 kilometer(0.2mile) long and

0.5 -2.0meters(1.6-6.6 feet)deep(Tuttle et al. 1990). Thebottomconsistsof

sandandsilt with locally densesubmergentvegetationandalgal mats. A thick

canopyofwillow (Salixsp.) andashtrees(Fraxinussp.)bordertheeasternbank

while thewestsideis moresparselyvegetatedwith willow, ash,andgrasses.

PahranagatCreek/Ditch - PahranagatDitch beginsattheconfluenceofthe

outflow streamsfrom Crystaland Ash Springs,thoughthisonly occursin the

wintermonths;andflows south andemptiesinto UpperandLowerPahranagat

Lake. In May 1858, the White Mountain Expedition described a large stream that

was waist deep and several yards wide with fish measuring up to a foot in length,

indicatingthatthestreamprobablydid notdryup laterin thesummerlike so

manyoftheotherbasinstreams(Stott1984). At thetimeoftheexpedition,

Johnsonfoundthevalleyhadbeensuccessfullysettledandirrigatedby the

Indians. It wasnotuntil thespringof 1866 thatall theirrigable landwithin the

Pabranagat Valley had been claimed (Townley 1973).

Today,approximately90 percentof PahranagatCreekhaseitherbeenconverted

to irrigation ditches or is dewatered during the irrigation season (Kanim 1986;

Tuttle et al. 1990). The creek follows its historical channel for 3.5 kilometers (2.2

miles) andis thendivertedintoaconcreteirrigationditch (Tuttleet al. 1990).

Although the ditch channel is intact 5.6 kilometers (3.5 miles) beyond this

diversion, it contains water only during the winter months. During the irrigation

season, leakage from the highland irrigation ditch and a water right supplies a

small quantity of water to the ditch at the diversion.
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Table6. Waterquality parametersfor Ash Springs. Valuesarein milligrams per liter unlessotherwisenoted.Temp=Temperature,
SiO2= Silica, Ca=Calcium,Mg=Magnesium,Na=Sodium,K=Potassium,HCO3=~Bicarbonate,504=Sulfate,CVChloride,FFluoride,
N03=Nitrate,B=Boron,TDS=TotalDissolvedSolids,Cond=Conductivity.

Year persec) SiO, Ca I Mg J Na K HCO, ~ I~IF NO, B TDS Cond KFII Source*

— ———— — — — — — — — —

1912 32 34 49 13 59 259 46 11 303 1

1915 0.566 49 12.9 45.1 14 258.6 46.1 11 626 2

1934 32 0.598 34 49 13 59 75 259 46 11 303 3

1935 54 10 47 264 41 14 6.4 1

1936 0.548 54 10 47.2 264.1 40.8 14 614 2

1940-
42

0.440 57.6 24.2 34.3 312.3 43.2 12 693 2

1943 0.491 45.7 18.7 25.4 253.4 26.4 9.8 477 2

1944 45 18 21 256 44 10 0.4 1

1944 46 19 31 256 35 11 398 4

1962 31 0.548 31 39 18 32 6.8 231 34 9.7 0.5 1.3 0.1 286 8.1 1

1963 31 0.504 31 39 18.2 32 6.6 231.2 34.1 9.9 0.6 1.24 1.1 443 2

1980 30 0.44 37 1.3 468.2 8.1 5

1986 31 0.54 1.27 6

1989 3 1-36 0.56 7
* SourceReferences

1. GarsideandShilling 1979
6. Kanim 1986

2. Eakin 1963
7. Tuttleet al. 1990

3. USDA1940 4. USDA 1944 5. Hardy 1982
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Theditchchannelis intact 10.8 kilometers(6.7miles) northofthePahranagat

NationalWildlife Refugeandconveyswaterinto UpperPahranagatLake. During

the irrigation season, this stretch of Pahranagat Ditch contains water primarily

from agriculturalrunoffandseepage.During thewintermonths,thePahranagat

National Wildlife Refuge receives the entire volume of water discharged from

CrystalandAshSprings,exceptfor small amountsneededfor stockwaterand

flushing salt and alkali from theagriculturefields. TheUpperandLower

Pahranagat Lakes, previously named Johnson and Rush Lakes block the continued

flow ofthePahranagatDitch/Creek. Only in unusuallywet yearsdid waterflow

intoMaynardLake(Courtenayet al. 1985).

Watertemperaturein PahranagatCreek/Ditchvariesbetween18 degreesand 32

degreesCelsius(64 to 90 degreesFahrenheit),dependingon therelativeamounts

of water contributed by CrystalandAsh Springs,which variesdependingon the

season. Since Crystal Spring water is substantially cooler than the Ash Springs

water,it providesbothcoolerwaterandfoodsourceswhenit reachestheCreek

primarily during the winter months (Table 7). On rareoccasions,CrystalSpring

waterwill reachthecreekandditch duringtheirrigationmonthsbut this only

happens if excess water runs off the fields or an upstream irritation user does not

use the water. Water volume in Pahranagat Creek/Ditch fluctuates between 0.35

and 0.94 cubic meter per second (12.4 to 33.2 cubic feet per second) seasonally,

depending on the flow received from Crystal Spring (Table 7). The dissolved

oxygencontentoftheriver wateris relatively constantat 5.0 to 7.6milligrams per

liter, eventhoughthewaterfrom Crystal Springmayvary from 1.1 to 10.7

milligrams per liter.

Water quality in Pahranagat Creek/Ditch is good near its headwaters, but

progressively worsens downstream (Table 7). Muchofthis degradationis

attributable to concentrations of total phosphorus and suspended solids. Crystal

and Ash Springs produce 48.5 kilograms (107 pounds) of suspended solids, but

this value increases to 1,692 kilograms (3,730 pounds) by the time the water has

moved through the irrigation system (USGS 1980). The water quality

deterioration is attributed primarily to reuse of waters and flushing of soils (USGS

1980).
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TheupperportionofPahranagatCreekhasawell-developedborderof ashtrees

interspersedwith cottonwood(Populusfremontii),Californiagrape(Vitis

cal~forniea),andwillow (Kanim 1986,Tuttle et al. 1990). Thepasturesthat line

the river have been planted with a variety of different forage species. Riparian

vegetationprovidescompletecoveralongtheupperportion,approximately4.5

kilometers (2.8 miles) of the Pahranagat Ditch, but is essentially absent

downstreamin someareas. HerbaceousplantspeciessuchasYerbamansa

(Anemopsiscalifornica),westernniterwort(Nitrophila occidentalis),andspike

rush (Eleocharisparishii)arecommonalongthestreamedge(Deaconet al.

1980).

Stream bottom substrates vary by reach,rangingfrom gravelupstreamnearthe

CrystalSpring/AshSpringsconfluenceto sand,silt, andclay downstream(Tuttle

et al. 1990, Kanim 1986). The distribution of aquatic macrophytes in Pahranagat

Creek/Ditch varies from small, isolated beds of marshpennywort(Hydrocotyle

verticellata)and water cress(Rorippanasturtium-aquaticum)in the upstream

reaches, to 100 percent cover by pondweed (Potamogetonsp.), water cress, and

spiny water nymph (Najasmarina) downstream (Deacon et al. 1980). Extensive

mats of the algae Charazeylanica,Spirogyra sp., and Compsopogoncoeruleus

are found in lower river reaches (Deacon et al. 1980). Benthic invertebrates in

upstream riffles are dominated by caddisflies, midges, and riffle beetle larvae.

Downstream, the introduced snail,Melanoidestuberculatus,is predominant

although Pahranagat pebblesnail, and other invertebrates of the Coenagrionidae

andChironomidaefamiliesarepresent.
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Table7. Waterqualityparametersfor certainareasin thePahranagatValley. Valuesarein milligrams per liter unless
otherwisenoted.Temp=Temperature,5i02 Silica, Ca=Calcium,Mg=Magnesium,Na=Sodium,K=Potassium,HCO3=
Bicarbonate,S04=Sulfate,Cl=Chloride, F=Fluoride, 3=Nitrate,B=Boron,TDS=TotalDissolvedSolids,
Cond=Conductivity.

Area! Year JTemp
I~ t (SC)

Main 1989 18-32
Outflow

Flow
1Ca

(mi/sec)
JNa 1HC0

3 r504 ~
1TDS 1pH 1D0 lcd rsource*

111L..... I ..1 1 I_____

5.0- 1
7.6

0.56-0.87

CrystalFork 5-24 0.00-0.31 1.1-
10.7

Pahranagat
Lake

1934 18 139 813 802 1088 254 3023 2

Pahranagat
Ditch

1986 16 035-0 94 8.1 4.6-
6.5

488 3

Upper Lake 1944 28 51 163 305 140 30 741 4

UpperLake 1944 40 45 173 431 189 57 1207 5

Lower Lake 1921 18 139 813 803 1086 254 4647 5

LowerLake 1944 20 106 470 546 436 106 1756 4

Lower Lake 1944 33 62.3 333 628 332 97 1826 5
*SourceReferences

1. Tuttleet al. 1990
4. USDA1944

2. USDA 1940
5. Eakin 1963

3. Kanim 1986
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F. Critical Habitats

Critical habitat, as defined by section 3 of the Act, includes: 1) The specific areas,

within the geographical area occupied by a species at the time of its listing under

the Act, that contain those physical or biological features essential to the

conservation of the species and that may require special management

considerations or protection; and 2) specific areas, outside the geographical area

occupied by the species at the time it is listed, that are determined to be essential

for the conservation of the species. Section 7 of the Act requires all federal

agencies to consult with the Fish and Wildlife Service when any activity funded or

carried out by that agency may affect designated critical habitat. No critical

habitat has been designated for the Pahranagat roundtail chub.

Hiko White River springfish critical habitat includes the two springs historically

occupied by Hiko White River springfish along with their outflows and

surrounding land areas for a distance of 15 meters (50 feet) from these springs, as

follows: 1) Hiko Spring and its associated outflows - T. 4 5., R. 60 E., SW’A of
NE¼Sec.14 andNW¼of5E¼Sec.14; and2) CrystalSpringandits associated

outflows - T. 5 S., R. 60 B., NEV4 Sec. 10, NEY4of 5E¼Sec. 10, 5W¼of NW¼

Sec. 11, and NW’Aof SWY4Sec 11(50 Federal Register 39123). Constituent

elements for all Hiko White River springfish critical habitats include warm water

springs and their outflows and surrounding land areas that provide vegetation for

cover and habitat for insects and other invertebrates on which the species feeds.

The areas designated as critical habitat for Hiko White River springfish do not

include all habitats historically or currently occupied by the species, most notably

Crystal Spring outflow downstream from the designated critical habitat (Hubbs

and Miller 1948, Courtenay et al. 1985). No critical habitat is designated for the

introduced population at Blue Link Spring.

White River springfish critical habitat includes Ash Springs, its outflow, and

surrounding land areas for a distance of 15 meters (50 feet) from these areas

within T. 6 5., R. 60 E., E’/2 of E’/2 Sec. 1, and T. 6 5., R. 61 B., NW’,’4 of NW¼

Sec. 6 (50 FederalRegister39123). Constituent elementsfor all White River

springfish critical habitats include warm water springs and their outflows and
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surrounding land areas that provide vegetation for cover and habitat for insects

and other invertebrates on which the species feeds. The areas designated as White

River springfish critical habitat includes all habitats historically and currently

occupied by the White River Springfish (Hubbs and Miller 1948, Courtenay et al.

1985).

G. Life History and Habitat Requirements

Pahranagat Roundtail Chub

Habitat Use- Adult (greaterthan100millimeters[4 inches]total length)and

juvenile Pahranagat roundtail chub (25 to 100 millimeters [1 - 4 inches] total

length)in the PahranagatCreektypically inhabitpoolsbelowariffle, butadults

were also found in deeper pools, closer to the stream bottom, and in faster water

(Tuttle et al. 1990). Larval Pahranagat roundtail chub occur in slack water, near

the water surface, and along the creek’s edge. During all seasons, adult

Pahranagat roundtail chub occurred in water depths ranging from 0.4 to 1.4 meters

(1.3to 4.6 feet)deep,with ameanof0.8meter(2.6feet),andwatervelocities

ranging from 0.00 to 0.80 meter per second (0.0 to 2.6 feet per second), with a

mean of 0.32 meter per second (1.04 feet per second). Pabranagat roundtail chub

juveniles occupied areas with water velocities of 0.00 to 0.60 meter per second

(0.0 to 2.0 feet per second), with a mean of 0.20 meter per second (0.7 foot per

second). Larval Pahranagat roundtail chub occurred in essentially still water (0.00

to 0.30 meter per second [0.0to 1 foot per second]), with a mean of 0.06 meter

per second (0.2 foot per second). Habitat use among the three life stages varies,

indicating juvenile and larval Pabranagat roundtail chub function as ecologically

separate entities (Tuttle et al. 1990).

Adult Pabranagat roundtail chub occupy deeper and slower water in summer than

in spring or winter. This shift is partially attributable to reduced summer water

flow, but may also be part of a behavioral response to increased metabolic

demands associated with warmer water. Summerwater temperatures (29.2 to

32.2 degreesCelsius,85 to 90 degreesFahrenheit)in thePabranagatCreekare

very stressful for fish and potentially lethal. Along with inhabiting areas of lower
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water velocity during the summer, Pahranagat roundtail chub also reduce their

active metabolism.Duringthesummerseason,Pahranagatroundtailchubtail

beats were only 75 percent of those counted during the winter. This reduction

suggests that the Pahranagat roundtail chub maymove into slower water during

the summer to reduceenergyexpenditures(Tuttle el al. 1990).

Foraging Behavior - Thepatchydistribution of Pahranagat roundtail chub in the

PahranagatCreek/Ditchsuggeststhatthis fish requiresspecificforaginghabitat

(Tuttle et al. 1990). Pahranagatroundtailchubtypically congregatein pools

belowaportionof theriver that is typically narrowandhasincreasedwater

velocity. Fallentreesorbranchesarecommonto theseareas,andincreasewater

turbulence.ThedistinctivehydraulicconditionsthatPahranagatroundtailchub

occupyprobablyprovideoptimumopportunitiesfor encounteringfooditemswith

minimal energyexpenditure.Pahranagatroundtailchubgenerallyenterslightly

fasterwatervelocitieswhenstrikingat afood item (Tuttle etal. 1990).

During thewinterofthestudy,Pabranagatroundtailchubcongregateatthe

confluenceofCrystalSpringsandPabranagatCreekto foragebecauseostracods

(seedshrimps)andotherinvertebratesareabundantin thecoolerwater. During

thesummer,chubcongregatein theoccasionalpocketsofcoolwatercreatedby

irrigationrunofffrom adjacentpasturesandforageon food itemscarriedby the

runoff.

Foraging Rate - Pahranagatroundtail chubforageprimarily on drifting

invertebratesand secondarily,thoughinfrequently,by peckingat substrate.The

speciesrarelypreyson otherfish, althoughaPabranagatroundtail chubwas

observedto successfullyconsumeamosquitofish(Tuttleet al. 1990). Ratesof

adult drift feedingvary, with morefoodconsumedin thewinterthanin summer.

Thelower foodconsumptionrateduringthesummercorrespondsto areduced

availabilityof food itemsduringthesummer.Thesummerappearsto bea period

ofausterityfor adults,characterizedby highmetabolicdemandsdueto warmer

watertemperaturesandlow food availability.

Thereis no relationshipbetweenfeedingrateandrelativefood itemabundancefor

two sizeclassesof adultPahranagatroundtailchub,althoughthereis a
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relationship between feeding rate and water temperature for larger adults (Tuttle et

al. 1990). Large Pahranagat roundtailchubmayfeedmoreselectivelywith

increasing water temperatures, preferring bigger and energetically more efficient

prey items. Duringwinter, retrievalofsmallerprey items in coolerwaterrequires

theexpenditureof less metabolic energy.

Reproductive Biology - Pahranagatroundtailchubhavebeenobservedspawning

atthreesitesin thePahranagatCreek,all approximately3.2 kilometers(2.0miles)

to 3.5 kilometers(2.2 miles) below Ash Springs. Adult Pahranagat roundtail chub

beginto congregatein mid-January,althoughspawninggenerallydoesnotstart

until late January. Peak daytime spawning activity generally occursduringearly

to mid-February,andalthoughcongregationspersistthroughMarch,spawning

usuallydoesnot occuraftermid-February.In May 1988spawningcongregations

appearedon two ofthespawningsites,butno spawningactivity wasobserved,

andno larvaewereproduced.

Male andfemalePabranagatroundtail chubarereadilydistinguishableby their

reproductivebehavior,which is similar to othercyprinids.Thepersistentand

insistentbehaviorofa fish in thespawningcongregationsuggeststhatit is amale.

Femalesarefewerin numberandreceivesubstantialattentionin theform ofmale

pursuit. Whenthefemaleis readyto spawn,sheswimsdownto the gravelbottom

wheresheis attendedby agroupof 2 to 10 males. Thespawninggroupvibrates

violently for 3 to 6 seconds.Thefemalegenerallyswimsawayandis pursuedby

malesuntil readyto spawnagain. It is believedthat femalesonly appearon the

spawningsitewhenpreparedto spawn,which occursintermittentlyoverseveral

days.

Spawningoccursin relatively fast waterin gravel-coveredpoolbottomsat water

depthsrangingfrom 0.58 to 1.04meters(1.9 to 3.4 feet),andwatervelocity

rangingfrom 0.08to 0.54 meterper second(0.25to 1.2 feetsecond). Water

temperaturesduringthe spawningmonthsrangefrom 17.0 to 24.5 degreesCelsius

(63 to 76 degreesFahrenheit),anddissolvedoxygenconcentrationsfrom 5.2 to

6.3 milligramsper liter (partspermillion).

Pabranagatroundtailchubeggsarebroadcastovergravelsubstratesand
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apparentlyfall into thecracks. Convict cichlids andspeckleddacehavebeen

observedpicking atthespawningbeds,presumablyin searchofeggs.Larvae

reach“swim-up” stageapproximately28 daysaftereggsaredepositedin the

gravelbed. It takes28 - 53 daysfor all larvaeto leavethespawningbeds,with

peakemigrationoccurringon the30th day. Larval emigrationgenerallyoccurs

between6:00 p.m. andmidnight,with themajority ofemigrationoccurring

between7:00 and8:00 p.m.

White River Springflshes

Very little informationis availableon thelife history andhabitatrequirementsof

White River springfishandHiko WhiteRiver springfish. However,researchhas

beenconductedon otherCrenichthyssubspecies.Becauseof therelatedness

betweenthesubspecies,it is assumedthatWhite RiverspringfishandHiko White

River springfishhavesimilar life historiesandcomparablehabitatneeds.For this

discussion,White River andHiko White River springfishesaredivided into three

ageclasses: 1) adult greaterthan35 millimeters(1.4 inches)total length,2)

juvenile 10 to 35 millimeters (0.4 to 1.4 inches)total length,and3) larvaeless

than 10 millimeters(0.4 inch) total length.

Habitat Use- Adult White Riverspringfisharefoundat varyingdepths,from 0.4

to 1.7 meters(1.3 to 5.6 feet),but preferdeeperwater(1.1 meters,3.6 feet).

JuvenileWhiteRiver springfishwill alsouseall depths,but generallyoccurin

shallower(0.64meter,2.1 feet)waterandaremorevertically dispersed.Larval

White River springfishrestricttheirmovementto thetop ofthewatercolumn(0

to 0.6 meterdeep,0 to 2 feet)andarefoundmostfrequentlyat0.35 meter(1.1

feet). All ageclassesof White River springfisharepresentin areasofcalm water

(Tuttle et al. 1990).

Food Habits - White River springfisharefeedinggeneralists(Deaconand

Minckley 1974,Williams andWilliams 1982,Wilde 1989). An examinationof

the stomach contentsof MoormonWhite River springfishindicatethat

invertebrates,especiallyamphipods(small crustaceans),arethemostimportant

items in theirdiet (Wilde 1989). Williams andWilliams (1982)foundPreston

White River springfishto be predominantlyherbivorous(plant-eating),ingesting
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filamentousalgae,vascularplants,anddiatoms,althoughsomeindividuals

consumedlargequantitiesofmidgesandcaddisflylarvae. Differencesin diet

probablyresultfrom differencesin habitatthat dictatefood item availability.

Wilde (1989)notedashift in diet to herbivoryin thewinter wheninvertebrates

werenotabundant.Springfishforagealongthesubstrateandin plants,as

evidencedby the ingestionofbottom-dwellinginvertebrates,plant fragments,and

detritus. Theyareactiveonly during thedaytime,with peaksoccurringin the

morningandafternoon.

Generally,small fish needto consumealargepercentageoftheirbody weight in

foodeveryday to meettheirmetabolicdemands.Thesemetabolicdemandswill

vary directly with watertemperatureoftheoccupiedhabitat(Bond 1979).

MoormonWhite River springfishinhabitingawarm-water(35.5- 37 degrees

Celsius,96 - 99 degreesFahrenheit)springhaverespiratoryratesfourormore

times greaterthanPrestonWhite Riverspringfishfrom acool-water(21 degrees

Celsius,70 degreesFahrenheit)spring(SumnerandSargent1940). Additionally,

springfishfrom awarm-waterspringwereableto survivein acool-waterspring,

but theconversedoesnot holdtrue(SumnerandSargent1940).

White River springfishandHiko White River springfishareuniquelyadaptedfor

surviving in environmentsofextremetemperaturesandlow dissolvedoxygen

content(HubbsandHettler 1964). Theability ofspringfishto adaptively

thermoregulateby movingin andoutof areasofextremetemperatures,which

would belethalunderextendedexposure,andto live in waterwith abroadrange

oftemperatures,hasenabledthemto survivein areasdeemedtoohostile for other

fish species(HubbsandHettler 1964).

Reproductive Biology - DeaconandMinckley (1974)definedspringfish

spawningasasynchronous,i.e. individual femaleswill spawnatdifferenttimes of

theyear. Most femalesaveragetwo spawningperiodsa year,while thespawning

seasonoftheentirepopulationextendsovera long periodoftime eachyear.

MoapaWhite River springfishspawnyear-roundwith peakspawningactivity

from April throughAugust(Scoppettoneetal. 1987). Theperiodofspawning

activity mayberegulatedby theprimaryproductivity(productionoffood) in the

springsystem(Schoenherr1981).
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Kopec(1949)reportedthespawningbehaviorof MoapaWhite River springfish

held in aquaria. Themalebegancourtingthe femaleat a450 anglewith his head

down,from adistanceof 2.5 to 7.6 centimeters(1 - 3 inches)directly aheadofthe

female,allowingher to witnesshis intensecolorsandmarkings.Themalethen

approachedthefemaleandattemptedto cornerher in densevegetation.Soonthey

formedanS-shapedclaspwith both fish vibratingvery quickly asthey laid on

theirsides. As theanalfin ofthe malefoldedunderthefemale’sovipositor,

insuringa directpathwayfor fertilization,oneeggwasdeposited.Theeggthen

fell ontoandadheredtightly to nearbyvegetation.Spawningfemalesdeposited

10 to 17, 1.9 millimeter-diameter(.07inch) eggs. Larval springfishwerehatched

aftera 5-7day incubationperiod.

H. Reasonsfor Listing and Current Threats

ThePabranagatroundtailchubwaslistedasendangeredin 1970underthe

EndangeredSpeciesPreservationAct of 1966,aprecursoroftheEndangered

SpeciesAct (35FederalB~~gi~I~r 16047). Thispreviousactdid notrequirea

publishedsummaryofthefactorsaffectingthespeciesandthereasonsfor its

listing. However,it is probablethatthespecieswasgrantedendangeredstatus

becauseit hadbeenextirpatedfrom two ofthreehistorically occupiedspring

systems,andwasconsideredto beextremelyrare. Degradationoftheriparian

habitatdueto grazing,crop productionin adjacenthabitat,andlossofriverine

canopywasbelievedto becontributingto thedecliningPahranagatroundtailchub

population. Thoughtheseactivitiesmayhavecontributedto declineofthe fishes

in thepast,recentfield visits suggestthatthepreviousactivitiesandrecoveryof

the listed fishesarenot mutuallyexclusive. However,improvementsin the

currenthabitatconditions,while maintainingcurrentlandusepractices,will be

neededbeforethefish canbe recovered.

WhiteRiver springfishandHiko White River springfishwerelisted as

endangeredspecieswith critical habitatin 1985. At thattime, theoneknown
populationoftheWhite River springfishandthesingleremainingpopulationof

theHiko White River springfishwerethreatenedby habitatalterationandthe

presenceofnonnativespecies,whichcompeteandprey uponthespringfishes(50

FederalRegister39123).
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Populationsofbothsubspeciesofspringfishcontinueto facethreatsto their

existencefrom: continuedpresenceofnonnativespecies,diseasesnot previously

foundin nativefish populations,habitatmanipulation,andlossof geneticmaterial

exchangebetweenpopulations.

NonnativeIntroductions - Researchhaspresentedevidencethat nonnative

speciesfind it difficult or impossibleto successfullyinvadeandestablish

populationsin environmentswith an existing large, diversefauna(Deaconand

Minckley 1974). In ecosystemssimplified ormodifiedby disturbance,nonnative

species mayand do, becomeestablished.Generally,speciesthat succeed when

introducedinto faunally saturatedareasarethosewith awide spectrumof

tolerances(Courtenayand Taylor 1986). However,whenonly oneor a fewfish

speciesoccupyahabitat,suchasin mostdesertwaters,nonnativespecies

typically establishreadily, with deleteriousresultsto native fish communities

(Minckley et. al. 1991). A reductionin sizeof individual nativefish populations,

arapid,apparentnichesegregationofthenativefish, extinctionofthenativefish,

or acombinationofthefirst two outcomesarecommonresultsofnonnative

speciesinvasions.

In thePahranagatValleyhabitatoverlapbetweenPahranagatroundtailchuband

shortfinmolly occursprimarily during thePabranagatroundtailchublarval stage

(Tuttle et al. 1990). Convictcichlids werebelievedto bethemoreformidable

threatto larval Pahranagatroundtail chubbasedongutanalysisandobservations

ofthempickingat gravelspawningbedsofadultPahranagatroundtail chub. In

laboratoryexperimentsusingacastostomid(sucker)larvaeasasubstitutefor the

endangeredPahranagatroundtailchub,shortfinmollieswerediscoveredto be

extremelyeffectivelarval predators(Scoppettone1993). Mollies arenow

consideredagreaterthreatto larval Pabranagatroundtailchubthancichlids

becauseoftheirtendencyfor greaterspatialoverlap(Tuttleet al. 1990).

Fortunately,Pahranagatroundtailchubreproductionoccursin latewinter when

populationsofnonnativesaredepressedand in reachesofriver with thesmallest

nonnativepopulations.

Thegreatestspatialoverlapbetweennativeandintroducedfishesis between

springfish(bothsubspecies)andshortfin molly, followed by springfishand
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convictcichlids (Tuttle etal. 1990). Both springfishspecieslarvaeoverlapped

most with adult mollies. Mollies and cichlids are thermophilic (warm temperature

loving), like thespringfish,andareabundantin the areas occupied by springfish.

In laboratoryexperiments,boththeconvictcichlid andshortfinmolly werefound

to be extremelyadeptat larval predation. Competitionfor foodbetween

springfishandshortfinmolly is minimal, althoughbothforageat ornearthe

bottom,becauseofthemolly’s tendencytowardsherbivory. Thegreatest

competitionfor foodresourcesoccursbetweencichlidsandspringfishastheyare

bothomnivorousandthermophilic.

Recentexperiments,usingthe MoapaWhite River springfishasasubstitutefor

thetwo listed species,clarifiedbehavioralrelationshipsbetweenthe springfish,

theshortfinmolly, and theconvictcichlid. Springfisharemoreaggressive

amongstthemselvesin thepresenceofshortfinmolly, which increasedmortality

amongspringfish(Scoppettoneunpublisheddata). Mollies werealsoobserved

preyinguponnewly laid springfisheggs. Springfishweremostoftenthetargetof

aggressivecichlid attacks,resultingin significantspringfishmortality. When

springfishwereconfinedwith bothnonnativespecies,theaforementioned

practicesbecamemoreintense. Experimentalreproductivedataconfirmed

severelyreducedlarval productionandrecruitmentfor springfishcohabitingwith

convict cichlidsandshortfin mollies.

In additionto directeffectssuchaspredationand mortality, nonnativefish have

introducedfishparasitesincluding tapeworms(Bothriocephalusacheilognathi),

nematodes(Contracaecumspp.),andanchorworms(Lernaeaspp.)into desert

ecosystemswhichnegativelyaffect thenativefish populations(Deaconand

Minckley 1974). Anchorworm infestationscausetissuedamage,bloodloss,and

exposefish to secondaryinfections. Heavyinfestationsmaycausereduced

longevity, reducedfecundity,andevendirectmortality. Forexample,a

significantincreasein the incidenceof Lernaeawasdocumentedin Ash Springs

in 1964afterthereleaseofshortfin molly, sailfin molly, andconvictcichlid

(Deacon1979). This increasein parasitismresultedin adramaticdeclinein

abundanceofthenativefish population. Theeffect oftheotherparasiteson the

nativefish populationsin thePabranagatValley arecurrentlyunknown.

Tapewormsmaycausefish to becomelistless,loseweight,orbecomesterile;
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severeinfectionsmaycausetheabdomento becomedistendedandblock the

intestine(USFWS 1 986b). Nematodes may encyst in fish muscle tissue.

Negative impacts to the listed fish species from nonnativespeciesotherthan

fishes include predation by bullfrog (Ranacatesbeiana)and crayfish

(Procambarusclarkii). A nonnativesnailspecies,Melanoidestuberculatum,is

abundantin the springsystems,but its impacton the fishesis unknown.

Habitat Changes - Theuseof thePahranagatValley ecosystemto providewater

for irrigation purposeshascontinuedfor well overacentury. Lossof waterand

associated alteration of the stream channel and adjacenthabitatto providewater

for irrigation fromthelower partoftheDitchappearto havebeenat leastapartial

factorin thedeclineof Pahranagatroundtailchub andits habitat.Nonnative

species have been responsible for thedeclineandextirpationof numerousnative,

desertfishes,the impacts from water fluctuation andspringheadmanipulation

havebeenlesssevereand are more easily rectified than have the impacts of

nonnative fish (Courtenay and Deacon 1982, Deacon et al. 1979, Deacon and

Minckley 1974). In Pabranagat Valley, preliminary evidence suggest that areas

that havebeendisturbedby algaeremoval,waterlevel fluctuation,and

recreationalactivities,aremoreaptto be predominatedby nonnativefishes,

whereasnativefish aremorecommonin areaswith feworno disturbances.

Thoughmanyofthehabitatmodificationsoccurringin theValley appearto

adverselyaffectnativefish populations,theseimpactscouldbemanagedto lessen

theimpactto the fish with minimal changeson how thewateris used.Several

potentialimpactsto the species,suchasthelossofjuvenilechub,whichmay

occurin theconcrete-sidedirrigation channels,andthecleaningofspringheadsto

removealgae,which maybe removingaspringfishfood sourceandspawning

habitat,shouldbecorrectedto enhancehabitatconditions. Onepossiblesolution

would bescreeningtheirrigation channelsorthe captureandremovalofthe

juvenilesfrom thechannels.Screensmaysignificantly reducetheimpactto the

fish without affectinglanduse. An alternativefor cleaningout all thealgaein the

springheadmaybe to cleanouta portionof thespringfor swimmingand

aestheticsandto leaveaportionofthealgaefor foodandspawningmaterial.

Structuresthatimpoundthespringheadsposesubstantialdropsfor watersentenng
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themain outflows,andspringfishin theseoutflows becomestrandedwhenthe

gatesopen. Thesefish areunableto returnto thespringheadsandarelost to the

population. Designingastructurethat retainsthewaterbutallowsthe fish to

movefreelybackandforth during irrigationmaybeapossiblealternative. In

addition,thesedisturbancesmaycontributeto nonnative,aquaticspeciesimpacts

uponnativespecies.If all themeasurespreviouslydiscussedwereemployed,the

nonnativefishesnumberscouldbe reducedasthenativefish numbersincreased.

Portionsofthe springpoolsareusedasswimmingholes,andnativefishesarenot

foundin theseareaswhenswimmingoccurs;however,nonnativefishesare

typically abundantin theseareas. Swimmingdoesnotnecessarilypreclude

recoveryfor springfishaslong asareasaredesignatedsolelyfor springfishto

occupy. Thoughhabitatmanipulationsin thespringsaremostdetrimentalto the

springfishesandjuvenilePabranagatroundtailchub,variousmeasures,suchas

weirsorotherdevicesthatkeepthefish in safenonthreateninghabitat,couldbe

employedto minimizeor eliminatethe impactswithout affectingtheuseofthe

water. TheFishandWildlife Serviceforeseesworkingwith the landowner(s)to

developmethodsto maintainland-useactivitiesand enhancechubandspringfish

habitat.

Whenlisting thechubit wasthoughtthat agriculturalactivity in theValley

resultedin theconversionof riparianhabitatto pasturesfor grazingandcrop

productionandhadsignificantimpactson thechub. It wasalsobelievedthat

agriculturalwaterusegeneratedasparseripariancorridoralongboththe irrigation

channelandtheseasonallydewateredcreek. Recently,theFishandWildlife

Servicehastouredmuchofthedewateredcreekandfoundthat mostofthe

ripariancorridorappearsto be potentiallysuitablehabitatfor thefish species

coveredin this plan. Additional riparianhabitatmaybe createdwith further

habitatimprovements.Thefalling debrisfrom theriparianoverstoryprovidesthe

drift-feedingPahranagatroundtailchuban importantcomponentof its food base.

Theriparianoverstoryalso shadestheDitch/Creek;withoutthis shade,the

temperaturesin theDitch/Creekmayapproachlethallevels. Themostimportant

limiting factorfor adultPabranagatroundtailchubpopulationis a lackofcool

waterareasfor theadultsto useduring summer.With thecooperationofaprivate

landowner,theFishandWildlife Servicehasbegunto studywhetheradiversion

ofartificial pools in the lowerDitch providessuitablehabitatfor thechubto live.
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Interviewswith theoldestresidentsoftheValley indicatesthattheoverstorythat

existstodayhasbeenrelativelystableandconsistentsince 1901 (Shelley

Wadsworth,Lincoln CountyPublicLandsCommission,writtencommunication,

1997).

Researchhasshownthatgrazingaltersthemacroinvertebratecommunityin

watersadjacentto, anddownstreamof, grazedareasby decreasingtaxadiversity

(Rmnne1988).Additionally, furtherproblemsmayarisein theform ofincreased

ammoniaandnitritesconcentrationsfrom cattlehavingunrestrictedaccessto

water(Tayloretal. 1987). By restrictingaccessto thecreek,accompaniedwith

off-site watering,orsometypeoftemporarybarrieralongthecreek(i.e. cut logs),

theseimpactswould be minimizedif noteliminated. TheFishandWildlife

Serviceanticipatesworkingwith the landownerto developstrategiesto maintain

adjacentland-useactivities andimprovechubhabitat.

I. ConservationEfforts

Numerousconservationefforts havebeenundertakenfor thebenefitofthe listed

speciesin the PahranagatValley. Pabranagatroundtailchubwereestablishedat

theDexterNationalFishHatcheryinNewMexico in 1986 to preventextinction

by acatastrophicevent. Prior to the listing ofbothsubspeciesofspringfish,a

Hiko White River springfishpopulationwasestablishedat Blue Link Spring

expresslyfor theconservationofthissubspecies(seesectionD).

In additionto beingprotectedby theprovisionsof theEndangeredSpeciesAct, all

threespeciesareprotectedby theStateofNevada,whichprohibitstakingof

protectedspecieswithoutavalid Statecollectingpermit (NevadaAdministrative

Code503.065).TheNevadaDivision of Wildlife hasreceivedfunding from the
FishandWildlife Servicethroughsection6 of theEndangeredSpeciesAct to

monitorthepopulationstatusofall threespecies,andto developconservation

easementagreementsbetweentheStateandprivatelandowners.

TheBureauofLandManagementcompletedanAsh SpringsCoordinated

ResourceManagementPlanfor theWhite RiverspringfishandthePahranagat

roundtailchubin 1989. Thisplanallowsthe BureauofLandManagementto
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managetherecreationalactivities atthespringsourcesandprovideprotectionfor

the area.

In 1986,theFishandWildlife Serviceprepareda draftenvironmentalassessment

onhabitatprotectionfor thePahranagatroundtailchub,White Riverspringfish,

and Hiko WhiteRiver springfish(USFWS 1986c). This documentprovides

alternativesfor identifying themostfeasibleand effectivemeansfor conserving

thePahranagatroundtail chub,White River springfish,Hiko White River

springfish,andtheirhabitats.

A recoveryplanfor thePabranagatroundtailchubwaspreparedin 1985by the

FishandWildlife Service.Theprimaryobjectiveoftheplanwasto improvethe

statusof thePaihranagatroundtailchub so it couldberemovedfrom thelist of

Threatenedand EndangeredWildlife (USFWS 1985). Theplanidentifiedpriority

researchandrecoveryneedsfor thePahranagatroundtail chubincluding

developmentofa captivebreedingpopulationandstudiesto determinehabitat

preferences,populationdynamics,andbiological effectsofalteredhabitat. The

recoveryplanprovidedguidancefor Federalagencieswishing to fundorperform

recoveryactionsidentifiedin theplan. In theyearsimmediatelyfollowing

publicationofthe 1985recoveryplan,mucheffortwasdirectedtoward

establishingthecaptivepopulationat DexterNationalFishHatcheryand

identifying theecologyofthePahranagatroundtailchub. TheFishandWildlife

Service’sNationalFisheriesResearchCenter-Renocompletedmanyresearchtasks

specifiedin the 1985plan,includingPabranagatroundtailchublife history,

abundanceanddistribution, foodhabits,habitatuse,movementpatterns,

populationdynamics,andinter- andintraspecificinteractions(Tuttle et al. 1990).

This researchalsoprovidedinformationon White RiverandHiko White River

springfishes.

TheFishandWildlife Servicehasbeeninvolvedwith the landownersandCounty

governmenton findingsolutionsfor recoveryofthe listed speciesthatare
compatiblewith local custom,culture,livelihoods,andlanduses.TheFishand

Wildlife Serviceis workingwith local governmentto developa county-wide

HabitatConservationPlan(HCP) thatwouldprovideprotectionfor thesethree

listed speciesaswell asfive others. HabitatConservationPlansaredesignedto
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protect species while allowing certaintypesof developmentandagricultural

activities. HabitatConservationPlansneedto takeintoconsiderationtherecovery

needsofthe listed speciesandmustbedesignedto ensuretheydo notpreclude

recovery.Theyareoneimportanttool for fosteringcooperativeconservation

efforts, documentingobligationsof the involvedparties,andcommittingthe

involvedpartiesto thoseobligationsthrougha bindingagreement.

Additionally, theFishandWildlife Serviceis currentlyworkingwith aprivate

landownerto developa HabitatConservationPlanfor Ash Spring. This Habitat

ConservationPlanwouldprovideprotectionfor the White Riverspringfishand

thePahranagatroundtailchubwhile contributingto theeconomicdevelopmentof

Lincoln County. Lastly, theFishandWildlife Serviceis workingwith another

privatelandownerto collect dataon whetherareason thedownstreampartofthe

ditchprovidesuitablehabitatin termsofwaterquantity,quality andtemperature.

J. RecoveryStrategies

Cooperationandsupportfrom thelocal landownersis vital in recoveringthe

endangeredfishesandtheecosystemuponwhich theydepend.Approximately98

percentoftheriparianecosystemis privatelyowned. Recoveryofthesefishwill

includecurrentcustomandculture. Thecooperationofindividual landowners

andcommunicationfrom the Fishand Wildlife Serviceareessentialto

accomplishmostofthetasksnecessaryfor recovery. Obtainingprivatelandowner

approvalwill bepursuedon an individual basisaswell aswith theutilization ofa

workinggroup. This groupwill be composedof FishandWildlife Service,State,

county,andtown officials, irrigation users,ranchers,andprivatelandowners,as

appropnate.

Utilization ofhabitatscurrentlyunoccupiedwithin thePahranagatValley and

associatedspringsystemswill be vital to therecoveryofthe listed species

occurringin PabranagatValley. Currently,theFishandWildlife Serviceis
working with cooperativelandownerson gatheringthedataneededto determine

which currentlyunoccupiedareasmaybemostsuitablefor recoveryandsurvival

ofthe listed species.Equally importantfor recoveryof listed speciesis the

removalorreductionofnonnativespecies. TheFishandWildlife Serviceis
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currentlyworkingwith theNevadaDivision ofWildlife andseveralprivate

landownersto eradicatenormativespecies.A cooperativevalley-wideeffort to

improvehabitatfor thesespecieswould minimize impactsto individual

landowners.

Additionally,thepopulationsof Hiko White River springfishandPahranagat

roundtailchubatBlue Link SpringandDexterNationalFishHatchery,

respectively,shouldbemaintainedandmanagedasrefugiapopulations. These

populationsareneededto preventthe lossofthespeciesdueto theclose

proximity of all occupiedhabitats,andthe resultantpotentialfor acatastrophic

eventwhichmayadverselyaffect all naturalpopulations.Additionally, these

refugiapopulationsmaybeusedto increasegeneflow (heterozygosity)within the

species.Geneflow is importantfor theoverall healthandperpetuityofany

species.Although theserefugiapopulationsarenotessentialto meettherecovery

criteriaofthespecies,theymayhelppreventextinctionandimprovethespecies

overallhealthwhilemovingtowardrecovery.Eachrefugiumpopulationshould

bemaintaineduntil thespeciesis fully recoveredandpost-recoverymonitoring

indicatestheyareno longerneeded.TheNevadaDivision ofWildlife andthe

FishandWildlife Servicearepresentlypursuinganadditionalsite for the

Pabranagatroundtailchubon StateorFederalland,whichwill beusedasthe

refugiuminsteadofDexterNationalFishHatchery.

K. Landowner Concerns

TheFishandWildlife Servicehasbeenvery involvedwith theLincoln County

PublicLandsCommissionandprivatelandownersabouttheirconcernswith

recoveringthe listed speciesin theValley. Variousconcernshavebeenexpressed

andwill be presentedin this section. Most of theconcernsexpressedhavebeen

aboutensuringandrespectingprivatepropertyrights,waterrights, and

agreementsmadeby theFishandWildlife Service. TheFishandWildlife Service

is stronglycommittedto workingcooperativelywith individualsor groupsof

individualsto developstrategiesto maintainexistingadjacentland-useactivities

in thecourseof improving chub andspringfishhabitat. Oneavenueto enhance

this cooperativeeffort would beamemorandumofunderstandingbetweenthe

FishandWildlife Serviceanda landowner(s).Thememorandumof
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understandingwould statetheresponsibilities,plannedactivities,andapplicable

restrictionsthatwould applyto theFishandWildlife Serviceandthelandowner.

AnotherconcernexpressedwasthattheFishandWildlife Servicemight be

“taking” a certainamountofacreageoflandon eitherside oftheDitch to recover

thefishes. This typeofactionis notapartoftherecoveryplan,nordoestheFish

andWildlife Servicebelieveit necessaryto recoverthefishes. Certainhabitat

enhancementscouldbedoneon individual propertiessuchasdeepening

(cleaning)theDitch, addingadditionalriparianvegetationto theDitch’s banks,

fencingportionsoftheCreekandDitch to limit livestockusagewithout stopping

it, andofferingoffsite waterfor livestock. Thesealternativeswould notbe

implementedwithout permissionfrom thelandowner.Recently,the Fishand

Wildlife Servicehasdiscussedthesealternativeswith landowners.

Lastly, privatelandownersexpressedconcernaboutaccessto privatelands. The

FishandWildlife Servicewill notenterlands illegally andwill notaccessprivate

landfor recoveryactivitieswithouttheexpresspermissionofthe landowner.The

FishandWildlife Servicewill requestappropriatepermissioneitherin writing or

verbally from thelandownerandwill do soattime intervaldeterminedby the

landowner.
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Part II. Recovery

A. Objective and Criteria

TheobjectiveofthisRecoveryPlanis to recoverand maintaintheaquaticand

riparianhabitatsof thePahranagatValley sothatthethreeendangeredfish species

maybe removedfrom theFederallist of endangeredandthreatenedspecies.This

RecoveryPlanalsoaddressestheresearchandhabitatneedsofseveralunlisted

speciesof concernto theFishand Wildlife Service. Becausethis Planaddresses

anecosystem,actionstakento improvethestatusofthenativefishesshould also

improvethestatusandconditionof otherendemicspeciesandtheentire aquatic

ecosystem.All recoverycriteriaaresubjectto revisionon thebasisofnew

information(including researchspecifiedasrecoverytasks). If recoveryactions

areundertakenasscheduled,all speciescouldbe recoveredby 2015.

ThePahranagatroundtailchub maybe consideredfor reclassificationfrom

endangered to threatened when:

1) PahranagatCreek/Ditchcontainsadequatecoolwaterpools,for chubto

persistthroughthe summermonths;

2) a self-sustainingPahranagatroundtailchubpopulation(comprisingthreeor

moreage-classes,a stableor increasingpopulationsize,anddocumented

reproductionandrecruitment)is presentin acombinedtotal of approximately

75 percentof either6.8 kilometers(4.7miles) of theCrystalSpringoutflow

streamthroughits confluenceduring thewinter monthswith theAsh Springs

outflow stream,or 10 kilometers(6.2miles) of PahranagatCreek/Ditchbelow

theconfluencefor threecompletegenerations(or aminimumof 15

consecutiveyears);and

3) impactsto thespeciesandits habitathavebeenreducedor modifiedto a

point wheretheyno longerrepresentathreatof extinctionor irreversible

populationdecline.

ThePahranagatroundtailchubmaybeconsideredfor delistingprovidedthatall
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reclassification criteria have been met and when:

1) a minimumyearroundin-streamflow of 1.75 cubicfeetper secondis

present,at thepoint wherePahranagatDitch starts,to sustaina Pahranagat

roundtailchubpopulation;

2) theripariancorridoralongtheoutflow streamof CrystalSpringhasbeen

enhanced;

3) all impactsto its habitathavebeenneutralizedor reducedsufficiently for

boththespeciesandlandusesto coexist; and

4) a Pahranagatroundtailchubpopulationasdefinedin thedownlisting

criteriainhabitsbothapproximately75 percentof boththe6.8 kilometers(4.7

miles) oftheCrystalSpringoutflow streamthroughits confluenceduring the

winter months with the Ash Springs outflow stream, andapproximately75

percentof the 10 kilometers(6.2miles) ofPahranagatCreek/Ditchfrom the

beginningofCrystalandAsh Springsoutflows to UpperPahranagatLake.

TheWhiteRiver springfishmaybe consideredfor delistingwhen:

1) a self-sustainingWhiteRiver springfishpopulation(comprisingthreeor

moreage-classes,astableor increasingpopulationsize,anddocumented

reproductionandrecruitment)is presentin thespringpoolsofAsh Springfor

three complete generations (or a minimum of 6 consecutiveyears);and

2) impactsto thespeciesandits habitathavebeenreducedor modified to a

point wheretheyno longerrepresentathreatofextinctionor irreversible

populationdecline.

TheHiko WhiteRiver springfishmaybe consideredfor delistingwhen:

1)a self-sustainingHiko WhiteRiver springfishpopulation(comprisingthree

ormoreage-classes,a stableor increasingpopulationsize,anddocumented

reproductionandrecruitment)is presentin thespringpoolsofHiko and
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CrystalSpringsforthreecompletegenerations(or aminimum of 6

consecutiveyears);and

2) impactsto thespeciesand its habitathavebeenreducedor modified to a

point wherethey no longerrepresentathreatofextinctionor irreversible

populationdecline.

Theprobabilityof survivalwill be determinedatthetime reclassificationor

delistingis proposedby evaluatingmonitoringdataon reproductionand

recruitment,verifying themodificationor eliminationofthe impacts,and

examiningthepotentialfor developmentofneworrecurringthreats. Prior to

implementationof any taskin this Plan,the leadFederalagencymustcomply with

all applicableprovisionsoftheNationalEnvironmentalPolicy Act and

EndangeredSpeciesAct. All necessaryFederal,State,andlocal permitsor

authorizations will be obtained. Recovery activities on privatelandwill depend

on obtaining the cooperation and permission ofthe landowners.TheFish and

Wildlife Servicewill notenterprivatelands illegally.

Theserecoverycriteriaweredesignedto provideabasisfor considerationof

delisting, but not for automatic delisting. Completion oftasks122-123will

minimize or eliminate impacts incurred by normative species and habitat changes,

whereas;task21 will providethedataneededto documentrecoveryofthe listed

species.Beforedelistingmayoccur,theFishandWildlife Servicemust

determine that the following five listing factorsareno longerpresentor continue

to adverselyaffect the listed species: 1) the present or threatened destruction,

modification,orcurtailmentof thespecies’habitatorrange;2) overutilization for

commercial,recreational,scientific,or educationalpurposes;3) diseaseor

predation; 4) inadequacyof existing regulatorymechanisms;and5) otherhuman-

made or natural factors affectingthecontinuedexistenceof thespecies(50CFR

424.11). Thefinal decisionregardingdelistingwould be madeonly aftera

thoroughreviewofall relevantinformationby theFishandWildlife Service. It is

the goalofthe FishandWildlife Serviceto achieverecoveryasquickly as

possiblewhile minimizingsocialandeconomicimpacts.

Although not necessary for their recovery, the existing refugia population of
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Pahranagatroundtailchubat DexterNationalFishHatcheryshouldbe movedto

Stateor Federallandin the Valley andtheHiko White River springfishat Blue

Link Springshouldbe managedandmaintainedinto the future. These

populationsoccuroutsidethePahranagatValley andmaypreventtheextinction of

thePahranagatroundtailchubandthe Hiko White River springfishshould

unforeseencatastrophiceventsseverelyaffect or eliminatetheir populationsin

PahranagatValley.

B. Narrative Outline of RecoveryActions

1. Maintain, and enhanceaquatic and riparian habitats in the Pahranagat

Valley

11. Developand implementconservationagreements

Implementationplanswill be developedandpresentedto landowners

andlocal governingbodiesbeforeconservationagreementswith

landowners are signed. The Fish and Wildlife Service strongly

supports open communication with landowners and local government,

including the details of all implementation plans and conservation

agreements.

Conservationagreementsarean importantmethodfor achieving

reclassificationanddelistingandshouldbe negotiatedwith willing

privatelandowners.Suchagreementscould includepermissionto

accesshabitatfor managementactivities,collectingdata,creating

pools to determinejuvenile chub survival in the lower creek/ditch,

habitatimprovementactivitiessuchasdeepeningandcleaningofthe

creek/ditch, providing fencing to allow additionalripariangrowth,

eradicating normative species, installing of weirs to prevent Pahranagat

roundtail chub from beingwashedout of irrigationditches,andother

measures, as appropriate.

These agreements will clearly establish the limits of any conservation
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actionsandensurethattheydo not infringeon the landowner’sland

andwaterrights. TheFishandWildlife Servicewill not attemptto use

alandowner’spropertyfor any otherpurposethanthat statedin the

agreement.Nor doestheFishandWildlife Serviceexpectany

landownerto significantly alter their currentlandusepracticesor

attemptto usetheirwaterfor any otherpurposethanasestablishedby

existingwaterrights.

12. Establishaworking groupwith local landowners,privateinterest

groups.andcountyrepresentatives

Theworkinggroupwould be ableto identify recoverystrategiesthat

benefitthenativespeciesandminimize or eliminatetheeffectsof

thosetaskson theeconomicbaseandprivatecitizensin thearea. Input

from theworkinggroupwould be an assetin developingan outreach

program designed to acquaintlocal citizenswith theendangered

speciesin thearea.Theworkinggroupshouldbe establishedassoon

aspossible.Theworkinggroupwould helpelicit cooperationand

supportfrom all local landownersfor the implementationofrecovery

tasks. Thiscooperationandsupportis vital for recoveryto takeplace

sinceover98 percentof the endangeredspecieshabitatoccurson or

adjacentto privateland.

13. Enhanceaquaticandriparianhabitatsin the PahranagatValley

131. Identify andcontrolfactorslimiting native speciesabundance

and distribution

Severalfactorshavealreadybeenidentifiedaslimiting native fish

populations.Nonnativespeciesareseriouslyimpactnativefishes

throughpredationandcompetitionfor resources.Whereverfeasible,

all nonnativespeciesshouldbe removedfrom native fish habitats.

Physicalremovalof nonnatives(e.g. trapping,seining,etc.)shouldbe

usedwheneverpossibleto minimize theadverseeffectson the

ecosystem.To avoidimpactingnativeinvertebratesand other
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nontargetspecies,chemicaleradicationmeasures(e.g.rotenone)

shouldbe usedsparinglyandonly whenabsolutelynecessary.

Therearevarioushabitatalterationswhichmayadverselyimpactlisted

fishesin PahranagatValley. Severaltechniquescouldbe implemented

to significantly reduceor eliminatetheimpacts,thesetechniqueswill

be addressedin subsequenttasks.

Habitatrequirementsandlife history informationexist for the listed

species,butvery little informationis availablefor othernative species

occupyingthesamehabitats. This informationis importantfor

enhancingtheunderstandingof ecologicalrelationshipsthat exist

betweencohabitingspeciesin aclosedecosystem.Lastly, water

quality in thePahranagatValleyneedsto be quantifiedandinformation

collected on how it may affect native species. Any data collected will

be availablefor reviewby local governmentandany otherinterested

parties.

132. Developandimplementhabitatenhancementplansfor the

PahranagatValley

Habitatrestorationandmanagementplansshouldbe developedin

cooperationwith landownersthroughoutthePahranagatValley. Fish

andWildlife Servicecooperationwith landownerswill beemphasized

in thedevelopmentoftheseplans.Minimizing perturbationsto the

ecosystem will facilitatenormativefish removalby reducing

availability and suitability of habitatfor nonnatives.Oneoptionwould

beto cleanalgaeonly out of predeterminedswimmingareasfor all the

springs and to removethealgaeduring thesummermonths,which is

outside of prime springfishspawning.A decreasein summerwater

temperaturesmaybe accomplishedby revegetatingtheriparian

overstorywith nativeflora, by deepeningthecreek/ditchchannel,and

by creatingdeeperpoolsalongthesystemby slowingthe waterdown

in thoseareaswhereapoolcouldfeasiblybe developed.

Repositioningofbarriersin Ash andCrystal Springsmayprovide
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neededhabitatconnectionsbetweennativespeciespopulationsand

still allow for waterlevel manipulationwithout drasticfluctuations.

To provideadditionalwaterto theecosystemduringperiodsof

reduced flow, several options should be explored. One possibility is to

replacetheexistingconcreteditchwith apipeline. This alternative

would provide all downstream users their entire water right instead of

the decreasedflow theyreceivenow dueto evaporationandleakage

from theconcreteditch. All affectedlandownersandinterestswill

haveanopportunityto participatein consideringthis alternative.

Habitat restoration and management plansdevelopedfor the

PahranagatValley shouldbe implementedas these plans are

completed. Restoration activities to supply additional water to the

Pabranagat Creek/Ditch and to recreate contiguous habitat for native

species should be given thehighestpriority.

2. Developand implement monitoring plans

Thestability andhealthofthePahranagatValley aquaticandriparianecosystem

canonly be assessedby regularmonitoring. All the speciesthatareimportant

componentsof thissystemneedto be included. Monitoring will providedatato

evaluatetheeffectivenessof habitatrestoration,habitatmanagement,nonnative

specieseradication,andspeciesspecificresponsesto theaforementionedtasks.

Potentialproblemssuchasreinvasionof normativespeciesor thedisappearance

ofan endemicspeciescanbe identifiedin atimely mannerduring monitoring.

Monitoring dataarenecessaryspecifically to determinewhetheror not recovery

criteriahavebeenmet.

Plansfor monitoringthenativefishes,mammals,andinvertebratesofPahranagat

Valley shouldbe developed.Most earliermonitoringefforts havebeensporadic

andhavenot coveredtheentirerangeofthenativespecies;alsomonitoring

techniqueshavevaried. Themonitoringplanshouldspecifydatato be collected,

time framesfor datacollection,and standardizedtechniques.Techniquesshould

be themostreliablefor thespeciesbeingmonitoredandcompatiblewith previous
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monitoring activities when possible. This consistency enables statistical data

comparisons to be madeand a long-term data set to be generated. Once the

monitoringplanfor eachgroupof nativespeciesis developed,theyshouldbe

implemented.Resultsofmonitoring shouldbe analyzedassoonaspossibleand

habitatenhancementandmanagementactivitiesmodified accordinglyto meet

recoveryobjectives. This monitoringcouldbe integratedintootherconservation

effortsbeingpursuedby theBureauofLandManagement,theNevadaDivision of

Wildlife, andin HabitatConservationPlans.

21. Developandimplementmonitoringplanfor thenative fishes

22. Developandimplementmonitoringplan for thenativemammals

associatedwith theriparianandwetlandareas

.

23. Developandimplementmonitoringplanfor thenativeaquatic

invertebrates

.

24. Developandimplementmonitoringplanfor otherlisted speciesor

speciesof concern

3. Provide public information and education

Public information and education would facilitate efforts to meet recovery criteria

for the endangered fish species in Pahranagat Valley. Significantfuturerecovery

actions such as habitat restoration,conservationagreements,andenhancement

planswould providespecificopportunitiesfor public involvement. Public

support will be especially vital in recoveryefforts becausemostexistingand

historicalhabitatsofthelisted speciesoccuron privatelands.

An outreachprogramwill seekthecooperationandsupportof privatelandowners

to protect Pahranagat Valley and its rare and unique species. Outreach activities

should cover proposed and ongoing recovery actions both on and off the

PahranagatNationalWildlife Refuge. Fact sheets andbrochuresshouldbemade

available at local Fish and Wildlife Service offices for distributionto thepublic.

Self-guided,interpretivetrails andcorrespondingexhibitsmaybe developedfor

52



the various springs and portions of the Pahranagat Ditch. These types of outreach

would be contingentuponprivatelandownerpermission. Onceaprogramhas

been developed, and asopportunitiesfor public informationbecomeavailable,

they shouldbe implemented.

The outreach program should also pursue cooperative agreements with willing

partners (e.g. Lincoln County School District, public service groups, sporting

associations)to assistin providingthemfunding for educationalpurposessuchas

workshops, lectures, civic group presentations, and exhibits.

4. Establishand maintain refugia populations

41. Establish another refueium population in the valley for the Pahranagat

roundtail chub

Only one restricted population of Pahranagat roundtail chub is known to

currently exist. In the past, the chub was confined to the Valley but probably

existedthroughouta largerareawithin theValley. This speciesis

vulnerableto catastrophicnaturalorhuman-inducedhabitatdisturbances,

which may eliminate or severely reduce the entire population. One or more

self-sustainingrefugiapopulationsshouldbe establishedto minimizethe

threatof extinctiondue to unforeseencatastrophicevents.

Accordingto informationalreadycollectedon life history andhabitat

requirements,two sitesexist in thePahranagatValley, whichmaybe

locationsto createartificial habitatfor refugiapopulations(Key Pittman

Wildlife ManagementAreaandPahranagatNationalWildlife Refuge).

Thesesitesarethepreferredlocationsfor therefugiaastheyarelocated

entirely on State or Federal land. Additionally, should all private property

issuesor concernsbe insurmountable,eachor eitherlocationmaybe needed

for survival. Selectionof suitablehabitatsshouldconsiderexistinghabitat

conditions,aquaticspeciescomposition,landand wateruses,land

ownership, and maintenance requirements. Suitable habitats must be of

sufficient size to support a self-sustaining population of Pahranagat
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roundtailchub,andconflictsmustbe resolved.Continuousandconsistent

protectionof thehabitatmustbe ensuredthroughthe cooperationofany

affectedlandownersandFederallandmanagementagencieswithin the

introductionarea.

An introductionplanshouldbe developedwith the local working groupto

ensurethatthe introductionof Pahranagatroundtailchubinto refugiais

adequatelyplannedandproperlyimplemented.TheAmericanFisheries

Society’s “Guidelinesfor Introductionsof ThreatenedAnd Endangered

Fishes” (Williams et al. 1988)providesa summaryofissuesto address.The

plan shouldidentify thesourceof Pahranagatroundtailchubfor

introduction,numberoffish neededto establishanewpopulation,methods

of transport,methodsof releaseandthenumberof Pahranagatroundtail

chubthat canberemovedatany onetime without adverselyaffectingthe

sourcepopulation. ThePahranagatroundtailchubreleasedinto refugia

shouldbe freeof parasitesanddisease.Severalreleasesmaybe necessaryto

establisheachpopulation,andestablishmentmaynot be realizedfor several

years. Once theintroductionplanhasbeencompletedandtherefugia

habitatis suitable,introductionofPahranagatroundtailchubshould

proceed.

42. Managenewandexisting refugiapopulations

.

421. Developandimplementageneticmaintenanceplanfor existing

refugia

A plan for identifying the genetic heterozygosity for the species held at

DexterNationalFishHatcheryand BlueLink Springshouldbe

developed. Transplanting these fishes yearly from the Pabranagat

Valley into their respectiverefugiapopulationsmaybenecessaryto

increasegeneflow within therefugiapopulations.Oncethegenetic

maintenanceplanhasbeendeveloped,it shouldbe implemented.

Additionally, oncethegeneticsoftheDexterfish wereunderstood,

theywouldbeusedto createandaugmenttherefugiumpopulationon

Stateor Federallands.
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422. Develop and implement refugia habitat management plans

Habitat management plansshouldbe developedfor eachPahranagat

roundtailchubrefugiumand springfishrefugium. Theplansshould

identify existinghabitatconditions,theextentand characterof habitat

necessaryto supporta self-sustainingpopulationofthe listed fish, any

improvementsnecessaryto enhancethehabitat,andmanagement

strategiesnecessaryto maintainoptimum habitatconditionsin the long

term. Theplanshouldbe flexible enoughto bemodified if changes

areneededandshouldconsidertheeffectsof managementactivitieson

all endemicspecies.Oncethehabitatrehabilitationplansare

developed,theyshouldbe implemented.

423. Developandimplementrefugiapopulationmonitoringplans

Thesuccessof effortsto establishrefugiapopulationsofany of the

listed fishes could only be evaluated by regular monitoring to

determinepopulationsize,age-classstructure,anddistribution.

Habitatquality andquantityshould alsobe evaluatedregularly.

Informationcollectedduring monitoringcould identify potential

problemsin atimely mannerandguide refugiamanagementactivities.

Theplanshouldalsoidentify the informationto be collected,

monitoringtechniques,time-frames,etc. Oncetherefugiapopulation

monitoringplanshavebeendeveloped,theyshouldbe implemented.
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Part IV. Implementation Schedule

This implementationscheduleoutlinesactionsandestimatedcostsfor the recovery

oftheaquaticandriparianspeciesof PahranagatValley. It is aguidefor meeting

theobjectivediscussedin PartII of this RecoveryPlan. Thisscheduleindicatestask

priorities,numbers,anddescriptions;durationofeachtask;responsibleagencies;

and estimated costs. These actions, when accomplished, should bring about the

recoveryofPahranagatValley’s listed fishesandprotecttheirhabitat. It shouldbe

noted that the estimated monetary needs for all partiesinvolved in recoveryare

identified and, therefore, this schedule reflects the total estimatedfinancial

requirements for the recovery ofthisspecies.

In the implementation schedule, tasks are arrangedin priority order. The assigned

priorities are definedasfollows:

Priority 1 - An action that must be undertakento preventextinctionor to

preventany ofthe listed fishesfrom decliningirreversibly in the

foreseeable future.

Priority 2 - An actionthatmust be undertakento preventa significant

declinein a listed fish’s populationdistributionor size,orhabitatquality,

or someothersignificantnegativeimpactshortof extinction.

Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.

Definitions for termsandacronymsusedin: ResponsibleParties:

Implementation Schedule

Continual = Taskwill be implementedon an annualbasis FWS= U.S. FishandWildlife Service

onceit is begunand will continueuntil no longer BRD = Biological ResourcesDivision-

requiredfor recovery. U.S. GeologicalSurvey

Total Cost Projectedcost oftask from startto task NDOW NevadaDivision of Wildlife

completion. BLM Bureauof Land Management
* = LeadAgency
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RecoveryPlan Implementation Schedulefor the Pahranagat Valley

Task

11

Total Cost
($1,000’s)

45
23

Priority
Number INumber

1

Task Description
j

Develop and implement conservation
agreements

Task
Duration

(Years)

Continual

Responsible
Parties

I1998~2015

FWS
NDOW

Cost Estimates ($1,000’s)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002

15 5 5 5 5
5 2 2 2 2

1 12 Establish a working group with
local landowners, private interest
groups, and county representatives

Continual FWS*
NDOW
BLM

20
15

4 4 3 3 3
2 2 1 1 1

1 131 Identify and control factors
limiting native species abundance
and distribution

10 FWS*
BRD

NDOW*

45
10
17

12 12 10 10 3
2 2 2 2 2
5 4 4 2 2

1 132 Develop and implement habitat
enhancement plans for the
Pahranagat Valley

Continual FWS*
NDOW
BLM

25
15

5 5 5 5 5
3 3 3 3 3

1 421 Develop and implement a genetic
maintenance plan for existing
refugi a

Continual FWS*
NDOW
BLM

20
20

10 2 1 1 1
10 2 1 1 1

2 21 Develop and implement monitoring
plan for native fishes

20 BRD*
FWS*

NDOW*

80
30
38

8 5 5 5 5
2 2 2 2 2
4 4 2 2 2

2 24 Develop and implement monitoring
plan for other Listed species and
species of concern

20 NDOW*
FWS

50
20
28

8 5 5 5 5
2 2 2 2 2
4 4 2 2 2

2 41 Establish annther refugium
population in the valley for the
Pahranagat roundtail chub

Continual FWS
BRO

NDOt.J

25
20
23

10 5 5 5 2
5 5 5 5 5
8 5 5 5 2



RecoveryPlan Implementation Schedulefor the PahranagatValley (continued)

Priority

Number

3

Task

Number

22

Task Description Task

(Years)Duration

20

Responsible

Parties

Total Cost

1998-2015 ‘FY(S1,000’s) ~ 1998

50 8
20 2
20 4

FY

Cost

1999

Estimates

FY 2000

(S1,000’s)

FY 2001 FY 2002

Develop and implement monitoring
plan for the native marmaals
associated with riparian and wetland
areas

BRD*
FWS*

NDOW*

4
4
4

2
2
2

2
2
2

2
2
2

3 23 Develop and implement monitoring
plan for the native aquatic
invertebrates

20 BRD*
FWS*
NDOW

50
20
28

4
4
4

4
4
4

2
2
2

2
2
2

2
2
2

3 422 Develop and implement refugia
habitat management plans

Continual FWS
BRD

NOOW

20
20
20

0
0
0

0
0
0

5
5
5

2
2
2

2
2
2

3 423 Develop and implement refugia
population monitoring plans

Continual BRD*
FWS

NDOW

20
20
20

0
0
0

0
0
0

5
5
5

2
2
2

2
2
2



V. APPENDICES

A. PUBLIC/PEER REVIEW

The draft recovery plan was made availableto thepublic for commentasrequired
by the 1988amendmentsto theEndangeredSpeciesAct of 1973. Thepublic
commentperiodwasannouncedin theFederalRegisteron September12, 1995
and closedonNovember13, 1995andwasreopenedfrom August7, 1997 to
November5, 1997. Copiesof thedraft planwere providedto qualifiedmembers
of theacademicandscientificcommunityfor peerreview. TheU.S. Fishand
Wildlife Servicesolicitedorreceivedcommentson thedocumentfrom the
academicandscientificcommunity,privateindividuals,industry representatives,
and Federal,State,andlocal agencieslistedbelow. Beforecompletionof this
final recoveryplan,theFishandWildlife Servicereceivedatotal of 121 response
letters,asindicatedby an asterisk(*). Thecommentsprovidedin theseletters
wereconsideredin preparationofthis final recoveryplanandincorporated,as
appropriate.Othersignificantcommentsare addressedby theFishandWildlife
Servicein Appendix B. All lettersofcommenton theplanare on file attheFish
and Wildlife Service’s Reno Fish and Wildlife Office in Reno.

Federal

NaturalResources
ConservationService
14th Streetand
Independence
Washington,D.C.
20024

StateConservationist
NaturalResources
ConservationService
5301 LongleyLane
Building F, Suite201
Reno,NV 89511

NaturalResources
ConservationService
360 Lincoln Street
Caliente,NV 89008
Attn: Rick Orr

ConsolidatedFarm
ServicesAgency
P.O.Box2415
Washington,D.C.
20013

StateExecutiveDirector
ConsolidatedFarmServices
Agency
1755 E. Plumb Lane,Suite
202
Reno,NV 89502

ConsolidatedFarm Services
Agency
HC 33
Box 33453
Ely, NV 89301

Bureauof Indian Affairs
Office of Self-Government
1849 C Street,N.W.
(Mail Stop2255)
Washington,D.C. 20240

Superintendent
Bureauof Indian Affairs
WesternNevadaAgency
1677 Hot SpringsRoad
CarsonCity, NV 89706

AreaDirector
Bureauof Indian
Affairs
PhoenixArea Office
P.O. Box 10
Phoenix,AZ 85001

Bureauof Land
Management
1849 C Street,N.W.
Washington,D.C.
20240

StateDirector
Bureauof Land
Management
NevadaStateOffice
P.O. Box 12000
Reno,NV 89502

District Manger
LasVegasDistrict
Bureauof Land
Management
4765 WestVegasDrive
LasVegas,NV 89108
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AreaManager
CalienteResourceArea
Bureauof Land
Management
Box 237
Caliente,NV 89008

Mark Barber
Bureauof Land
Management
Ely District
HC33 Box 33500
Ely, NV 89301

Bureauof Mines
WesternFieldOffice
E 360 Third Avenue
Spokane,WA 99202

RegionalDirector
Bureau of Reclamation
Mid-Pacific Regional
Office
2800 CottageWay
Sacramento,CA 95825

Bureauof Reclamation
LahontanBasin
ProjectsOffice
705 North PlazaStreet
CarsonCity, NV 89702

* Environmental

ProtectionAgency
Hazard Evaluation
Division - EEB
(T5769C)and
EnvironmentalFateand
Effects Division
(7507C)
401 M Street,S.W.
Washington,D.C.
20460

Environmental
ProtectionAgency
75 HawthorneStreet
SanFrancisco,CA
94105

Fishand Wildlife Service
Division of Endangered
Species
1849 C Street,NW.
(Mail Stop452 ARLSQ)
Washington,D.C.20240

FishandWildlife Service
Division of Public Affairs
1849 C Street,N.W.
(PA, 3447MIB)
Washington,D.C. 20240

Fish and Wildlife Service
Division of Refuges
1849 C Street,N.W.
(Mail Stop 670 ARLSQ)
Washington,D.C. 20240

Fish andWildlife Service
Office of ResearchSupport
1849C Street,N.W.
(RD-8/ORS,Mail Stop725
ARLSQ)
Washington,D.C. 20240

Fishand Wildlife Service
Division of Fish Hatcheries
1849C Street,N.W.
(FH, Mail Stop 820 ARLSQ)
Washington,D.C. 20240

RegionalDirector(via ARD)
Fishand Wildlife Service
911 N.E. 11thAvenue
Portland,OR97232-4181

AssistantRegionalDirector
Fish andWildlife Service
FisheriesandFederalAid
Region 1
911 N.E. 11thAvenue
Portland,OR97232-4181

ChrisSchomeman
RefugeManager
PahranagatNational Wildlife
Refuge
P.O. Box 510
Alamo,NV 89001

Director
PacificNorthwest
NaturalScienceCenter
NationalBiological
Service
Building 204,Naval
Station
Seattle,WA 98115

Chief
U.S. GeologicalSurvey
NevadaDistrict Office
705 North PlazaStreet
CarsonCity, NV 89701

U.S. GeologicalSurvey
WaterResources
Division
6770 SouthParadise
Road
LasVegas,NV 89119

StateDirector
FHA
WallaceF. Bennett
FederalBuilding
Room 5438,125 South
State
SaltLake City, UT
84138

State

NevadaDepartmentof
Agriculture!
Plant Industry
StateMail Room
Las Vegas,NV 89158

Director
NevadaDepartmentof
Conservationand
NaturalResources
123 WestNye Lane
CarsonCity, NV 89710
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B. PUBLIC COMMENTS AND SERVICE RESPONSES

This sectionconsolidates,summarizes,andprovidestheFishandWildlife

Service’sresponseto sign~ficantcommentsnot addressedby changesin thetext.
Specific comments that reoccurredin the lettersareaddressedonly once.

Comment: Mosttaxonomistsacceptastudythat removedthe genusCrenichthys

from the Family Cryprinodotidaeandplacedit in the Family Gooedidaeandthis

correctionshouldbe statedin theplan.

Response: The Fish andWildlife ServiceusestheAmericanFisheriesSociety

publication,CommonandScientificNamesofFishesfrom the UnitedStatesand

Canada,for the most currentlyacceptedscientific nomenclature.It specifically

states that the genusCrenichthyswill remainin theFamily Cyprinodotidae

pending further confirmation and research.Basedon thesefindingstheFishand

Wildlife Service feels the correction would be premature until the conceptis more

widely accepted by thescientificcommunity.

Comment: The recovery plan doesnot adequatelyaddresstherecoveryofan

ecosystemnordoesit provideprotectionfor thepopulationsof listed species.

Response:TheFishandWildlife Servicefeelsthatprotectingthe listed fishesand

theirhabitatswill providethenecessaryprotectionfor theotherspeciesthatalso

utilize theseareas.

Comment: Monitoring nonnativespeciesis importantfor assessingtheir impact

on thelisted fishesandassuchshouldbe aseparatemonitoringprogram.

Response:TheFishandWildlife Serviceagreesthatmonitoringofnormative

species is important but does not feel it shouldbe includedasaseparate

monitoringprogramsincethegoalis to removenonnativefish entirely,andin the

interim theywill by monitoredalongwith the native fishes.

Comment: Establishing populations of Pahranagat roundtailchubatPahranagat

NationalWildlife Refugeshouldnotbe considereda“refugium” sincetherefuge
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lies within historicalhabitat.

Response:The FishandWildlife Serviceagreesthat thePahranagatNational

Wildlife Refuge lieswithin thehistoricalrangeof thechubbutdoesnot feel

suitablehabitatstill exists. It wastheFishandWildlife Service’sintentionto

createapondordeepenan existingspringto holdthechubtherebycreatinga

refugiumfor thechub.

Comment: A commenterrequested the National Environmental Policy Act

(NEPA) documenttheFishandWildlife Serviceneedsto implementthe recovery

plan.

Response:Recoveryplansarein acategoryof activitiesthatareexcludedfrom

analysisundertheNationalEnvironmentalPolicy Act sincetheyareonly planning

documentssuggestingpotentialactionsby theFishandWildlife Service,other

FederalorStateagencies,local governments,theprivatesector,ora combination

of the entities previously mentioned. Recovery plans impose no obligationson

anyagency,entity, or personsto implementthevarioustasks. Implementationof

recoveryactionswill besubjectedto NationalEnvironmentalPolicy Act

compliance,asappropriate,at thetime theyare“proposed”and anenvironmental

assessmentor environmentalimpactstatementwould be completedand

distributedto affectedpartiesfor commentsatthattime.

Comment: Somecommentersexpectednegativeeffects to property values,

propertyrights, andwaterrights asa resultof implementationof the recovery

plan.

Response: Since most of the habitat for the listed fishes is found on private

property,theFishandWildlife Servicebelieveslandownercooperationis

necessaryfor recoveryof thesefishes. TheFishand Wildlife Servicewill work

with eachwilling landownerto protecttheir landand water rightsandto recover

the species. Currently,theFishand Wildlife Serviceis involved in developinga

HabitatConservationPlanthat would allow developmentof oneof the springs

in thevalley andprotect two listed fishes,onethat inhabits the spring and

anotherthat occursdownstreamof thespring. Additionally, theFishand
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Wildlife Servicehasworkedwith private landownersin otherStatesto showcase

thelisted speciesfoundon theirpropertywhich hasprovidedaneconomic

benefitfor the landowneraswell asan educationalopportunity for thepublic.

Comment:The recoveryplan callsthe landownerand theirway of life a threat

andstatesthey haveto beneutralizedor eliminated.

Response:Recoveryof a speciesdoesdependupontheremovalor modification

of thethreatsto thespecies. TheFishandWildlife Servicefeels that the

Pahranagatroundtail chubcanbe recoveredif thethreatsstatedin theplan

(habitatalteration,normativespeciesintroduction,and disease)aremodifiedso

they no longerthreatenthechuband without impacting the local economyor

wayof life. TheFishandWildlife Serviceis working with the local landowners

and agenciesto solicit alternativemethodsof reachingrecoveryfor thefishes

andminimizing culturalandeconomicimpacts.

Comment:The recoveryplanviolatesseveralpresidentialexecutiveordersand

theRegulatoryFlexibility Act.

Response:TheFish andWildlife Servicebelievesit hascompliedwith all laws

andexecutiveorders. A recoveryplan is a planningdocumentnot aproposed

rule action, thereforetheRegulatoryFlexibility Act would not apply to the

finalizationof a recoveryplan.

Comment:TheFish andWildlife Servicewill beheld in trespassif it attempts

any activity statedin theplanon my privatepropertyor in any watersin which

thelandownerowns interest.

Response:As statedin the recoveryplan, theFishand Wildlife Servicewill be

working cooperativelywith landowners. The FishandWildlife Servicewill not

enterprivate lands illegally.

Comment: ThePahranagatRiver is incorrectly labeledasa river.
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Response: The Fish and Wildlife Services agrees, and upon further investigation

has labeled it thePahranagatCreekand for thereasonsstatedin thedocument

referredto it asPahranagatDitch in certainstretchesof thewaterbody.

Comment: The recoverytaskof developinga refugiumin PahranagatValley for

Pahranagatroundtailchubshould bechangedto apriority 1 from a priority 2

becausethereis only one wild population.

Response:While the Fishand Wildlife Serviceagreesthat only onewild

populationexists, we do not feel this recoverytaskwarrantsa priority 1 rating.

Priority 1 ratingsare thoseactionsthatareundertakento preventtheextinction

or an irreversibledeclineof a listed species. A refugiumpopulationfor the

chub is alreadyin existenceso if thepopulationwere to disappearfrom the

wild, it couldbe reestablished.Furthermore,therecoverytaskto maintain the

genetic integrity of therefugiumpopulationis classifiedasa priority 1 to ensure

the geneticconsistencyof this populationwereit everto beneededfor

reestablishment.

Comment: Therecoverycriteriashould/maychangependingtheacceptanceof

thegeneticwork for the springfishsubspecies.

Response:TheFishandWildlife Servicefeelsit would be prematureto discuss

the recovery of the springfishsubspeciespendingscientificreviewand acceptance

of thestudy.

Comment: Whatis thedefinitionof “common” in termsoffish numbers?

Response:The FishandWildlife Servicehastriedto replacetheword common

with numbersin asmanyareasaswaspossible.Unfortunately,theFishand

Wildlife Servicedoesnothaveany numbersfor historic sightings.

Comment: An objectionwasstatedthatdatausedfor thewaterquality parameter

tables did not come from the State Water Engineer.

Response:The Fish and Wildlife Servicecontactedthe StateWater Engineer for
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this information. TheFishandWildlife Servicewastold that while theState

Water Engineer’s Office has current information on water rights, the monitoring is

contracted to the United States Geological Service and currentlythereis no

contract for waters in Pahranagat Valley.

Comment: Thetotalvolumeof waterdischargedby Crystal andAsh Springsdoes

notreachthePahranagatNationalWildlife Refugeduring thewinter months

becausetheditch is not cleaned.

Response:TheFishandWildlife Serviceagreesandis currentlyworkingwith

landownersto cleantheditch.

Comment: Thecommenternotedthatthetwo citationsfor historicexpeditionsin

therecoveryplandid not spendmuchtime in thePahranagatValley, noris the

entire citation in the hands of theLincoln Countyreviewers,orthatthecitations

do not mentiontheappearance/disappearanceof the“desertriver” not mentioned

in this document.

Response:The portionsof thecitationthat theFishand Wildlife Serviceused

and hason file were sentto thereviewer. Thecompletepublicationsareavailable

at the Universitiesin SaltLakeCity, Utah, andLas Vegas,Nevadashouldthe

commenter wish a complete copy. Additionally, it is unclearwhatthecommenter

meantby theappearance/disappearanceof adesertriver notmentionedin this

document.Lastly, theFishand Wildlife Serviceagreesthat oneofthehistoric

expeditionswasonly in theValley for amonthbut theothercitation coversa

periodof7 years.

Comment: The referenceto previousagriculturalactivity resultingin a

conversionofriparianhabitatto pasturesandgeneratingasparseripariancorridor

should be removedfrom theplan.

Response: TheFishandWildlife Servicebelievesthereferencedinformationis

useful for describingwhat hashappenedin thevalley, andmoreimportantly, for

thecharacterizingthechangeswhich haveoccurredsincethechubwaslisted and

the different actions that maybe utilized to recoverthechubwithout heavily
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impactingthe surroundinglandownersandtheiroperations.

Comment: The recoveryplanshouldstatethat thepipelinementionedasa

possiblesolutionfor recoveryof thePahranagatroundtailchubwill not affectany

landownerwith landalongtheditchor disturbthelandownersusesoftheditch.

Response:While theFishand Wildlife Servicedoesnot intendto disallowany of

the current land practices or uses of the ditch, there may be some minor, long term

modificationsoflandusesoftheditch (ie log fences,revegatatingthebankswith

additional nativeplants). Additionally, theremaybe someshorttermimpactsin

termsof constructionto landownerwhomayhavethepipelineeasementon their

property. Giventheseminorimpactsthatmayoccur,theFishandWildlife

Servicedid not feel it appropriateto emphaticallystatethat no landownerwould

beaffectedby thepipeline. In consideringthepipelineasa potentialalternativeto

meetinglisted speciesandlocal customandcultural needs,theFishandWildlife

Servicebelievesthatimplementationofthepipelinethroughoutthe valley will

providean overallbenefitto the landownersandthe listed fish. Implementation

of thepipelineconceptcannottakeplacewithouttheconsentof theaffected

irrigation districts. While short termimpactsfrom constructionmayminimally

impactindividual landowners,theirlandusesandwaterrightswould remain

intactwhile providingoverall long-termbenefits.
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