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EXECUTIVE SUMMARY OF THE RECOVERY PLAN FOR TILE
RARE AQUATIC SPECIES OF THE MUDDY RIVER ECOSYSTEM

Current SpeciesStatus: TheMoapadace(Moapacoriacea)waslisted as
endangeredon March 11, 1967 (32 Federal~.gisi~r 4001). It occupies
approximately9.5 kilometers(6 miles) of streamhabitatin five thermalheadwater
spring systemsandthemain stemof theupperMuddy (= Moapa)River,Clark
County,Nevada.Critical habitathasnotbeendesignated.A range-widesurvey
documented3,841 adultMoapadacein August1994. TheMuddy River
ecosystemis alsoinhabitedby sevenaquaticspeciesof specialconcern(threefish,
two snails,andtwo insects).

Habitat Requirementsand Limiting Factors: Adult Moapadaceinhabit the
main stemMuddyRiver,but only successfullyreproducein tributary thermal
springoutflows (30~32oCelsius;86~89.6oFahrenheit).Larval andjuveniledace
occurin low- to moderate-velocityareasin thespringoutflows. Moapadaceare
omnivorousdrift feeders.Principle threatsto the speciesarehabitatalterations
whichhaveeliminatedaccessto and/ordestroyedspawning,nursery,andforaging
areas;waterloss; impoundments;andintroductionsof nonnativefishesand
parasites.

RecoveryObjective: Delisting.

RecoveryCriteria: Moapadacewill beconsideredfor reclassificationfrom
endangeredto threatenedwhen: 1)Existinginstreamflows andhistoricalhabitat
in threeof thefive occupiedspringsystems(Apcar,Baldwin,CardyLamb,
Muddy Spring, Refuge)andtheupperMuddyRiver havebeenprotectedthrough
conservationagreements,easements,or feetitle acquisitions;2) 4,500adult
Moapadacearepresentamongthefive spring systemsandtheupperMuddy
River; and3) theMoapadacepopulationis comprisedof threeormoreage-
classes,andreproductionandrecruitmentaredocumentedfrom threespring
systems.

Moapadacewill beconsideredfor delistingprovidedthatall reclassification
criteriahavebeenmetand when: 1)6,000adult Moapadacearepresentamong
thefive springsystemsandtheupperMuddyRiver for 5 consecutiveyears;2) 75
percentofthe historicalhabitatin thefive springsystemsandtheupperMuddy
RiverprovidesMoapadacespawning,nursery,cover,and/orforaginghabitat;and
3)nonnativefishesandparasitesno longeradverselyaffect the long-termsurvival
ofMoapadace.Theserecoverycriteriaarepreliminaryandmaybe revisedon the
basisof newinformation(including researchspecifiedasrecoverytasks).
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ActionsNeeded

:

1. Protectinstreamflows andhistoricalhabitatwithin theupperMuddyRiver and
tributary spring systems.

2. Conductrestoration/managementactivities.
3. Monitor Moapadacepopulation.
4. Researchpopulationhealth.
5. Providepublic informationandeducation.

Implementation Participants

:

TheNevadaDivision ofWildlife andNationalBiological Servicewill beassisting
theU.S. FishandWildlife Servicein implementingrecoverytasks. For activities
occurringon privateland,landownerparticipationis alsoneeded.

Total EstimatedCost of Recovery(1996-2OO8~: ($1,000’s)

Year Need1 Need2 Need3 Need4 Need5 Total

1996 51 51 11 0 19 132
1997 TBD 15+TBD 11 7 21 54+TBD
1998 TBD 15+TBD 11 0 6 32+TBD
1999 TBD 15+TBD 11 0 6 32+TBD
2000 TBD 15+TBD 11 0 6 32+TBD

Total 51+TBD 126+TBD 132 7 106 422+TBD

DateofRecovery: ReclassificationofMoapadacefrom endangeredto
threatenedcouldbeinitiated in 2000, if recoverycriteriafor threatenedstatusare
met. Delisting couldbe initiatedin 2009, if reclassificationto threatenedstatus
occursasscheduled.
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L INTRODUCTION

A. Brief Overview

TheMuddy( Moapa)Riveris locatedin northeasternClark County,Nevada

(Figure 1). Theriver originatesfrom numerousthermalsprings[30~32o Celsius

(0C),86~89.6oFahrenheit(0F)] in an areaknownasWarmSprings. Historically,

theriver flowed48.4 kilometers(kin) [30 miles(mi)] into theVirgin River, a

ColoradoRiver tributary. However,whenHooverDamwascompletedin 1935,

thelower 8 km (5 mi) oftheMuddy River weresubsequentlyfloodedby Lake

Mead. Theremainingriverinehabitathasanaveragegradientof 1.6 meters(in)

perkilometer [8.45feet (ft) permile] (Cross1976).

Total dischargefrom theheadwaterspringsis nearlyconstantat approximately1.3

cubicmetersper second(m3/sec)[45.9cubicfeetpersecond(cfs)] (Eakin1964).

However,flow in themainstemMuddyRivervarieswith precipitationevents,

seasonalwaterdiversions,groundwaterrecharge,vegetationtranspiration,

evaporation,andinigationreturnflows. BeforereachingLakeMead,nearly75

percentoftheannualinflow is lost to diversions,evaporation,andtranspiration

[Soil ConservationService(SCS) 1993].

Streamsin theMoapaValleywereoriginally borderedby willow (Salixspp.)and

screwbeanmesquite(Prosopispubescens)(Longwell 1928,Harrington1929).

However,normativepalmtreesarenowthedominantripariantreespeciesalong

spring systemsin theWarmSpringsarea,andtheyareincreasingin abundance

alongtheupperMuddyRiver. Salt cedar(Tamarixspp.),anothernonnative

species,is culTentlythemostcommonriparianspeciesalongthemiddle andlower

river.

TheMuddyRiver ecosystemsupportseightrare,endemicaquaticspecies,
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Geographic location of the Muddy River and The Warm Springs
area, Clark Counly, Nevada.
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includingone endangeredfish. TheMoapadace(Moapacoriacea)wasfederally

listed asendangeredundertheEndangeredSpeciesPreservationAct of 1966on

March 11, 1967 (32FederalRegister4001),andhasbeenaffordedtheprotection

of theEndangeredSpeciesAct (ESA) sinceits inceptionin 1973. TheU.S. Fish

andWildlife Service(USFWS)assignedMoapadacearecoverypriority of 1

[eachlisted speciesis rankedfrom 1 (highest)to 12]becauseit is theonly species

within thegenusMoapa,thereis a highdegreeofthreatto its continuedexistence,

andit hasahighpotentialforrecovery.

TheUSFWSpreparedarecoveryplanfor Moapadacein 1983,which specified

research-relatedtasksto guiderecovery. This documentis arevisionof the 1983

recoveryplan andincorporatesrecentresearchdataandaddressesthespecies’

currentstatus,threats,andrecoveryneeds. It alsoaddressesthecurrentstatus,

threats,andrecoveryneedsof thesevenotherrareaquaticspecies(threefish, two

snails,andtwo insects)whichoccurwith Moapadacein theMuddy River

ecosystemandarespeciesof specialconcern.Thesespeciesmaywarrantlisting

aseitherthreatenedorendangered,but statusdataarenotconclusiveatthepresent

time. Implementationof recoverytasksincludedin this planshouldreducethe

threatsto thesespeciesandmaymakelisting unnecessary.

B. SpeciesDescription

TheMoapadace(Figure2)wasfirst collectedin 1938andwasdescribedby

HubbsandMiller (1948). Key identificationcharacteristicsarea blacksjot at the

baseofthetail andsmall,embeddedscales,whichcreatea smoothleathery

appearance.Colorationis olive-yellow abovewith indistinctblotcheson the

sides;thebelly is white. A diffuse,golden-brownsidestripemayalsobepresent.

Maximum sizeis approximately120millimeters(mm) [4.7 inches(in)] fork

length(FL; measuredfrom thetip ofthe snoutto thebaseof thefork in thetail),

3



andtheoldestspecimenrecordedis over4 yearsold (Scoppettoneet al. 1992).

Technicaldescriptionsof Moapadaceappearin HubbsandMiller (1948)andLa

Rivers(1962).

Figure2. Moapadace(Moapacoriacea).

Among NorthAmericanminnows(Family: Cyprinidac),Moapais regardedas

beingmostcloselyrelatedto thedacegeneraRhinichthys(speckleddace)and

Agosia(longfindace)(CoburnandCavender1992). Thesethreedacegenera,

alongwith thegeneraGila (chub),Lepidomeda(spinedace),Meda(spikedace),

andPlagopterus(woundfm),developedfrom a singleancestraltype

(monophyletic)andareonly associatedwith theColoradoRiverBasin(Dr. Robert

R. Miller, UniversityofMichigan,pers.comm.).

C. Distribution

Moapadaceareendemicto theupperMuddyRiver andtributary thermalspring

systemswithin theWarmSpringsarea.Historically, theymayhaveinhabitedas

manyas25 individual springsandup to 16 km (10mi) ofstreamhabitat(Onoet

al. 1983). Coolerwatertemperaturesin themiddleandlowerMuddy Riverwere

likely anaturalbarrierto downstreammovementof Moapadace(LaRivers 1962).

Moapadacecurrentlyinhabit approximately9.5 km (5.9mi) of streamhabitat

within five springsystemsandtheupperMuddy River(Figure3). In theMuddy
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r
River, theirrangeextendsto approximately300 m (1,000ft) downstreamofthe

WarmSpringsRoadbridge. Occupiedhabitatin theupperMuddy River andfour

springsystems(Apcar,Baldwin,CardyLamb, andMuddy Spring) is entirelyon

privateland. Thefifth springsystemoriginatesonMoapaValleyNationalWildlife

Refuge(NWR),but theoutflow (Refugestream)flows throughprivatelandbefore

reachingtheMuddyRiver.

D. Habitat and Life History

Habitat - Moapadaceoccupyavarietyofhabitatsin theWarmSpringsarea,

includingspringpools,tributaries(springoufflows), andthemain stem Muddy

River. Habitatusevariesamonglarval, juvenile, and adult life stages.Larval dace

arefoundonly in theupperreachesoftributariesandoccurmostfrequentlyin

slackwater. Juvenilesoccurthroughouttributariesandoccupyhabitatswith

increasingflow velocitiesastheygrow. Adult daceinhabit bothtributariesandthe

main stemMuddyRiver, but occurmoreoftenin theriver exceptduringspawning

(Scoppettoneet al. 1987, 1992). Largeradultsaretypically associatedwith

higher-velocityflows [0.8-0.9meterper second(mlsec);2.6-3.0feetpersecond

(ft/sec)](Cross 1976),andthelargestadultsoccurin theriver (Scoppettoneet al.

1987).

AquaticplantssuchasCharaandotheralgae,spikerush(Eleocharisspp.),water

nymph(Najasspp.),watercress(Nasturtiumspp.),pondweed(Potamogetonspp.),

andnonnativeeelgrass(Vallisneria spp.)areabundantin mostspringpoolsand

otherslackwaterareas. Suchvegetationis nearlyabsentfrom swift waterareas

inhabitedby adultMoapadace. Fibrousroots from nonnativepalmtrees

(Washingtoniafi4feraandPhoenixdactyl~fera)alsoprovide structurein spring

poolsand outflows,butnegativelyalter streamhydraulicsfor nativefishes.

Generalwaterqualitycharacteristicswithin Moapadacehabitatareasfollows:
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Temperature19.5-320C(67-89.60F)(IJSFWS 1983);dissolvedoxygen3.4-8.4

milligramsper liter (mg/L) [1 mg/L 1 partpermillion (ppm)] (LaRivers 1962,

DeaconandBradley1972, Scoppettoneetal. 1992);total dissolvedsolids606-

867 mg/L (ppm) (IJSFWS1983);andpH7.1-7.9(DeaconandBradley1972,

Cross1976). Turbidity is highly variableandincreaseswith distancefromthe

springorifices; 39.7NephelometricTurbidity Units havebeenrecordedduring

heavyagriculturalrun-off(Scoppettoneetal. 1987). Springpoolstypically

containpebbleor organicsilt substrates,while tributariesandtheMuddyRiver

havevariouscombinationsofclay,sand,pebble,andcobblesubstrates(USEWS

1983).

Reproductive Biology - Moapadacespawnyear-round;however,peakspawning

activity occursin thespring,with lesseractivity in autumn(Scoppettoneet al.

1992). Sexualmaturityoccursat 1 yearofage,at approximately38-45mm(1.5-

1.75 in) FL (HubbsandMiller 1948;Scoppettoneet al. 1987, 1992). Fecundityis

relatedto fish size;eggcountsrangefrom 60 in a45 mm(1.75in) FL daceto 772

in a 90 mm (3.5 in) FL dace(Scoppettoneetal. 1992).

Moapadacehaveonly beenfoundto successfi.illyreproducein watertemperatures

of30-320C(86-89.60F).Therefore,sexuallymatureMoapadacemustmigrate

upstreamfrom theMuddyRiverinto thermaltributariesto spawnsuccessfully

(Scoppettoneet al. 1987). Moapadacehaveneverbeenobservedspawning;

however,redds(nests)believedto be thoseof Moapadacewerefound

approximately150 m (500ft) downstreamfrom aspring orifice (Scoppettoneet al.

1992). Thereddswerein sandy-siltsubstrateat depthsof 15-19centimeters(cm)

(5.9-7.5in) andnear-bedwatervelocitiesof 3.7-7.6cm/sec(1.5-3.0in/sec).

Thedurationofeggincubationis unknown,but is likely relativelyshortbecauseof

thehighwatertemperatures.Emigrationof young-of-the-yearMoapadacefrom
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theRefugestreampeaksin May(Scoppettoneet al. 1987),anddispersalis likely

similar in othertributarieswith comparablewatertemperatures.Mortality rates

havebeenestimatedat 68 percentfor thefirst year(juveniles)and65 percentthe

secondyear(adults)(Scoppettoneet al. 1987).

Food Habits - Moapadaceareomnivorous,asindicatedby: Phaxyngealteeth

(locatedin thethroat)with bothcuttingandgrindingsuffaces(HubbsandMiller

1948, La Rivers 1962);agut lengthof96 percentofbodylength(Scoppettoneet

al. 1987); andstomachcontents. StomachcontentsofMoapadaceinclude:

Beetles,mothsandbutterflies,trueflies, leafhoppers,truebugs,caddisflies,

mayflies, damselanddragonflies,worms,scuds,crustaceans,snails,filamentous

algae,vascularplants,detritus,andsand(Scoppettoneet al. 1987, 1992).

Visual observationsofMoapadacehaverevealedthattheyfeedprimarily ondrift

items,but adultsforagefrom thesubstrateaswell. Larval dacefeedon plankton

in theupperwatercolumn,in areaswith little ornocurrent,andjuvenile dacefeed

at mid-waterlevel [Mr. G. Gary Scoppettone,NationalBiological Service(NBS),

pers.comm.; Scoppettoneet a!. 1992]. Schoolsof 30 ormoredacehavebeen

observedcongregatingat drift stationsto feed(Scoppettoneet al. 1987). They

oftenusesiteswherecoveris providedby overhangingvegetationordepth(Dr.

DonaldW. Sada,AquaticEcologyandConservationConsulting,pers.comm.).

Drift stationsarealsolocatedin reachesoflow- to moderate-watervelocity

adjacentto depressionsin thesubstrate.Thesedepressionsmaybe located

downstreamofapebbleriffle whichcreatesturbulentflows. Moapadaceactively

feed24 hoursaday,butpeakfeedingoccursarounddawnanddusk(Scoppettone

etal. 1987).
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F. _____________________________

Speciesof SpecialConcern

In additionto Moapadace,threeotherendemicminnows arepresentin theMuddy

River ecosystem:Virgin Riverchub(Gila seminuda),Moapaspeckleddace

(Rhinichthysosculusmoapae),andMoapaWhiteRiver springflsh(Crenichthys

baileyzmoapae).Also endemicto the WamiSprings area are the Moapa

pebblesnail(Fluminicolaavernalis),gratedtryonia(Ti yoniaclathrata), Moapa

Warm Springriffle beetle(Stenelmismoapa),andAniargosanaucorid(Pelocoris

shoshoneshoshone).Thesesevenspeciesofspecialconcernarediscussedbelow.

Virgin River Chub

Virgin River chub(Figure4) aresilverycoloredwith olive shading on theback.

Theirfins aresometimesapaleyellow-orange.Scaleson thebackandbelly are

unusuallysmallanddeeplyembedded;in someindividuals theyaremissing

entirely. Thesefish appearstreamlined,andtheirtails aredeeplyforked. Their

mouthis trout-like, andtheirdiet consistsof avariety ofaquaticinsects,algae,and

crustaceans.Maximum sizeis approximately46 cm(18 in).

Figure4. Virgin Riverchub(Gila seminuda).

Chub havebeencollectedinwatertemperaturesof 15-300C(59-86T)(Deacon

andBradley1972,Cross1976). Theyaretypically foundin deepchannelsand

poolswith sandybottomswherethereis coverin theform oflargerocks,
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overhangingstreambanks,ortreeroots(Scoppettoneunpubl. data). Virgin River

chubapparentlyavoid shallowriffles (Cross1976).

Virgin River chubin theMuddyRiverwereformerlyconsideredaunique

subspeciesofroundtailchub[Moaparoundtailchub(G. robustassp.)](Holden

and Stalnaker1970,Minckley 1973, Smithetat 1979). However,genetic

researchhasshownthesefish to bethesamespeciesasthefederallyendangered

Virgin River chubin theVirgin River(DeMaraisetal. 1992). No movementof

chubbetweenthesetwo rivers hasbeendocumentedsinceLakeMeadfilled (Allan

andRoden1978),andthesepopulationsareconsidereddistinct(DeMaraiset at

1992,60 FederalB~gi~i~t 37866). Therecoveryneedsofthe listedVirgin River

populationarecoveredin theVirgin River FishesRecoveryPlan(USFWS 1995);

therefore,only theMuddyRiverpopulationis consideredin this document.

Virgin River chubhavebeencollectedthroughouttheMuddyRiver,butwere

historically mostabundantbetweentheWarm SpringsareaandLogandale

(DeaconandBradley1972,Cross1976). Duringa 1994populationcensus,8,251

chubwereobservedin theupperMuddyRiverandthefive tributaryspring

systems(Scoppettoneunpubi.data). In subsequenttrap nettingsurveysduring

1994and 1995,973 chubwerecapturedin theMuddyRiverbetweenthe

confluencewith theRefugestreamandtheWarmSpringsRoadbridge,854

betweentheWarmSpringsRoadbridge andWhite Narrows,1,915betweenWhite

NarrowsandReid-GardnerStation,and717 betweenReid-GardnerStationand

Interstate15 (Figures3 and5) (Scoppettoneunpubl.data). Thechubpopulation

in themainstemMuddyRiverbetweentheconfluencewith theRefugestreamand

Interstate15 wasestimatedat 20,593(confidenceinterval±7,339;adjusted

Petersenmethod)(Scoppettoneunpubl.data). Chub arerarelycaptured

downstreamofInterstate15 andhavebeenextirpateddownstreamofWells Siding

Diversion(Scoppettoneunpubl. data;Mr. JimHeinrich,Nevada
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Figure 5 Geographic features of Moapa Valley, Clark Count’~ Nevada.



I
Division ofWildlife, unpubl. data; DeaconandBradley1972; Cross 1976).

A declinein chubabundancein theMuddyRiverwasfirst documentedin the

1 960ts(Wilson et al. 1966,DeaconandBradley1972). By 1964,theabundanceof

chub at a 1938collectionsitehaddecreasedmorethan83 percent;a similar

decrease(approximately92 percent)wasdocumentedat a 1942collectionsite

(Wilson et al. 1966). Between1964and 1968,DeaconandBradley(1972)noted

an upstreamshift in chubdistribution. By 1974-1975,thechubhadbeen

eliminatedfrom thelowerMuddy River andwerefurtherreducedin abundancein

themiddleportionoftheriver (Cross1976). Thespecies’declinemayhavebeen

relatedto cumulativeeffectsofchangesin waterquality andquantity,and

substrate(DeaconandBradley1972,Cross1976); channelization(Cross1976);

nonnativefish species(Deaconet al. 1964,HubbsandDeacon1964,Deaconand

Bradley1972,Cross1976);andparasitism(Wilsonetal. 1966).

MoapaSpeckledDace

Moapaspeckleddace(Figure6) aregenerallyolive ortancoloredon theback

with faint darkerspecks.Thelower sidesandbelly areyellowishor cream

colored. Theyhavearounded,elongatebodywith a somewhatpointedhead.

Theirtail is deeplyforked,andall otherfins arelargeandsickleshaped.During

thespawningseason,malesmaydeveloporange-redcolorationon themouth,gill

covers,andfins. Maximumsizeis approximately10 cm (4 in), andtheytypically

live 3 yearsor less. Moapaspeckleddaceareconsideredmostcloselyrelatedto

Pahranagatspeckleddace(1?.. o. ve4fer)andVirgin River speckleddace (R. o.

yarrowi).

Thesefish typically live on thebottomin shallow, cobbleriffles, hiding in low flow

velocity areasbehindrocks(Cross1976). Spawninghabitatconsistsof
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smallpatchesofbarerocksand pebbleswhich areclearedofdebrisby the males.

Larval speckleddaceremaindownin thepebblesfor ashort time andthenmove

into lower velocityareas.Youngspeckleddacefeedprimarily on plankton,while

adultsfeedprimarily onaquaticinsectsandalgae.

Moapaspeckleddacehistoricallyhaveoccurredin relatively low numbers,

primarily in themiddle MuddyRiver(DeaconandBradley1972, Cross1976).

MoapadacemayexcludeMoapaspeckleddacefrom theupperriver and spring

systemsbecausespeckleddacearetypically abundantin similarclear,thermal

waterhabitats(DeaconandBradley1972). LakeMeadis abarrierto downstream

dispersalbecausethehabitatis unsuitable(Miller 1952, Williams 1978).

Speckleddacecurrentlyinhabit approximately16.7km (10.4mi) oftheMuddy

River. In a 1994survey,atotal of 706Moapaspeckleddacewerecapturedand

releasedin themainstemMuddyRiver(Scoppettoneunpubl. data). Of these,28

percentwerecapturedbetweentheWarmSpringsRoadbridgeandWhite

Narrows,64 percentbetweenWhite NarrowsandReid-GardnerStation,and8

percentbetweenReid-GardnerStationandInterstate15 (Figure5). Only one

speckleddacewascaughtdownstreamoftheInterstate15 bridge. Noestimateof

totalpopulationsizeis available.

DeaconandBradley(1972)notedthatthedistributionofMoapaspeckleddace

Figure6. Moapaspeckleddace(Rhznzchthysosculusmoapae).
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r
shiftedupstreambetween1964and 1967, asdid theVirgin River chub. Speckled

dacehavelikely alsobeenadverselyaffectedby reductionsinwaterquality and

quantity,habitatmodifications,parasites,and competitionand/orpredationby

nonnativefish species.

MoapaWhite River Springflsh

MoapaWhite Riverspringflsh(Figure7) aregenerallyolive coloredon theback,

while thelower sidesandbelly fadeto almostwhite. Thebasesofthetail andthe

pectoralfins areyellow-orange. Twohorizontalrowsofblackspotsarepresent

on thesides. Thecolorsoffemalefish arenot asintenseasthoseofthemales.

Springflsharedeep-bodied,andmaximumlength is approximately5-7.6cm(2-3

in). Theytypically live 3 to 4 years. MoapaWhiteRiver springfishdiffer fromthe

fourothersubspeciesofWhiteRiver springflsh(C. b. albivallis, C. b. baileyi, C.

b. grandis, andC. b. thermophilus)in body shape,numbersoffin rays,and

coloration(Williams andWilde 1981).

Figure7. MoapaWhite River spnngflsh(Crenichihysbaileyl moapae).

MoapaWhiteRiver springfishoccurin five spring systems(Apcar,Baldwin,Cardy

Lamb, Muddy Spring,Refuge)andtheupperMuddyRiver,but aremostabundant

in thespring systems(DeaconandBradley1972,Cross1976,Scoppettoneet al.

1987, Sadapers.comm.). Springfishareextremelytolerantofhigh water

temperaturesandlow dissolvedoxygenlevels. Theytypically live at ornearthe
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springheadsandin poolsandbackwatersalongspring outflow streamsandthe

upperMuddy Riveruntil watertemperaturesbecometoocoldin downstream

reaches.However,springflshhavehistorically(1941)beencollectedin theMuddy

Riverasfar downstreamastheHiddenValleyRoadbridge(Figure5) (Deaconand

Bradley1972). SpringflshwerealsodocumenteddownstreamoftheHidden

ValleyRoadbridgein an artificial pondneartheriver in 1986(Scoppettoneet al.

1987). Springflshprimarily eatfilamentousalgae,butalsoeataquaticinsects.

Summersurveysin 1984produceda springflshpopulationestimateofnearly

25,000fish from thespringsystems;springflshin theupperMuddyRiver werenot

surveyed(Scoppettoneet al. 1987). Threatsto MoapaWhiteRiver springflshare

waterloss,habitatmodifications,andcompetitionandpredationby nonnative

fishes.

Moapa Pebblesnail

Moapapebblesnailshellsarecone-shaped,butbroad(Figure8). Theyare

sometimescalledturbansnails. The shellsarelessthan3.5 mm (0.14 in) long and

3.1 mm(0.12 in) wide (Landye1973). Theoperculum(lid) is amberin color.

MoapapebblesnailsaremembersoftheFamily Hydrobiidae.

Figure8. Moapapebblesnail(Fluminicolaavernalis).

MoapapebblesnailshavebeencollectedattheApcar,Refuge,andPlummer

Springs,at springson WarmSpringsRanch(likely theBaldwin,CardyLamb,
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and/orMuddy Springsystems),and at anumberofotherunnamedspringsin the

WarmSpringsarea. Thesesnailsoccuron pebbles,cobbles,concretesurfaces,and

submergedvegetation. In 1973,theywereconsideredlocally abundantin the

Apearspringsystemand springsonWarmSpringsRanchwith approximately5

snailspersquarecentimeter(cm2) [32 persquareinch (in2)]; otherspringshad

fewerthan1/cm2 (7fm2) (Landye1973). No declinesin abundancewerenoted

becauseno baselinedatawereavailable. However,declinesassociatedwith

recreationaldevelopmentofthespringswerebelievedto haveoccurred,and

fUrther declineswereanticipateddueto theintroductionofanOriental snail

(Melanoidesturberculatum)(Landye1973). Currentpopulationsizeandstatus

areunknown.

Grated Tryonia

Gratedtryoniashellsarecone-shapedandlessthan5 mm (0.2 in) long (Figure 9)

(Landye1973). Prominentridgesrunthelengthoftheshells,andfiner growth

linescanbe seenbetweentheridges. GratedtryoniaaremembersoftheFamily

Hydrobiidae. This snailoccursmostoftenin detritusandalgae. In 1973, they

wereconsideredlocally abundantin spring systemsassociatedwith theMuddy

River (Landye1973). Sada(pers.comm.)collectedtryoniaat MuddyandCardy

LambSpringsin 1992. Theyalso occurin springsystemsto thenorth in the

PabranagatandWhiteRiverValleys, Nevada. Declineshavebeennoted

associatedwith theintroductionofM turberculatum,andhabitatmodificationis

Figure 9. Grated tryonia (Tryonia clathrata).
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alsolikely athreat. However,currentpopulationsizeandstatusareunknown.

Moapa Warm Spring Riffle Beetle

MoapaWarmSpringriffle beetles(Figure 10) arecylindrical andapproximately

3.5 mm(0.14in) longand 1 mm(0.04 in) wide (Schmude 1992). Their backs are

reddish-brown,andthelegshaveagreenishtint. A dark striperunsdownthe

middle ofthehead. Althoughthesebeetleshavewingstheyareundeveloped,and

thebeetlesareflightless.

Figure 10. Moapa WarmSpring riffle beetle (Stenelmismoapa).

Adult riffle beetles typically occur in outflow streams immediately downstream of

the spring sources in swift, shallowwateron pebbles,algae-coveredrockswithin

sand-pebble areas, aquatic vegetation, and especially bare tree roots (Schmude

1992). They have also been documented from the upperMuddyRiver andin

marsh habitats connectedto thespring systems,wherethebeetleslive on

submerged grass and under overhanging grassy streambanks. They may also live

within submerged limestone (travertine) deposits. These beetles can live in water

as warm as 31.70C (89~F) and feed on algae.

As many as 149 riffle beetles have been collected at one time from the Plummer

spring system (Schmude 1992). In 1986, adult beetles were abundant there, but
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uncommonm theMuddy Riverupstreamoftheconfluencewith theRefuge

stream. Prior development of the Plummer spring system for recreation and

modifications to other occupied habitats are the greatest threats to the species.

Current population size and status are unknown. Moapa WarmSpring riffle

beetles were once thought to occur in Ash Springs and Hiko Springin the

Pahranagat Valley (La Rivers 1949, 1950), but these specimens were likely S.

occidentalis(Schmude1992).

AmargosaNaucorid

Amargosa naucorids are oval shaped, flattened bugs with front legs that form

pincers (Figure 11). The middle and back legs are modified for swimming. Many

naucorid species have fully developed flight wings, but flight is rarely observed.

Colors are variable and range from a blackish brown to yellow brown and even

green or gray. Body size is approximately 8-9 mm(0.31-0.35 in) long and 5 mm

(0.2 in) wide. The Amargosa naucorid is consistently smaller and has different

coloration than the one other Pelocorisshoshonesubspecies (P. s. amargosus)

found in the Amargosa River system in southwestern Nevada and Death Valley,

California (La Rivers 1956, Usinger 1956).

Naucorids eat various aquatic organisms including dragonfly, midge, and mosquito

larvae;waterboatmenandmollusks. They carry a small air bubble under water

Figure 11. Amargosa naucorid(Pelocorisshoshoneshoshone).
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with themto maxmizediving time. In theWarmSpringsarea,Amargosa

naucoridstypically live amongaquaticplantsin pools and lower velocity stream

reaches, often under overhanging banks associated with marshy habitats. Current

population status is unknown, but habitat modification is likely the most significant

threat.

Other Species

Two otherendemicspeciespresentin the WarmSprings area are a naucorid

(Usingerinamoapensis)andawaterstrider(Rhagoveliabecki). Usingerina

moapensisoccursin pebblebedsin stream habitats with water temperatures

between23.9-31.70C(75-89F)(Usinger1956). Rhagoveliaare typically around

4 mm (0.16in) in length. Theyhavesix legswith tufts of hairs on theends,which

enable them to live on water without breakingthroughthesurface. In general,

thesewaterstridersinhabit swift riffle reaches (Usinger 1956). The current

populationsize,distribution,andpotentialthreats to these two species are

unknown.

E. Reasons for Listing

Changein Abundance- Moapadacewerec~rathercommon”throughoutthe

Warm Springsareawhendiscoveredin 1938,inhabitingspringpools, tributaries,

andthemainstemMuddyRiver (HubbsandMiller 1948). La Rivers(1962)

consideredMoapadaceacommonspeciesonly until 1950. However,collections

by HubbsandMiller indicatethat Moapadacewerestill relativelyabundantin the

WarmSprings area as of 1959 (UMMZ1994).

A decline in Moapa dace abundance was first noted shortly after the introduction

of nonnative shortfln mollies (Poeciliamexicana)in 1963 (Deacon and Bradley
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1972,Cross1976). Exceptfor anincreasein abundanceat two historical

collectionsiteson theupperMuddy River in 1967,Moapadacecontinuedto

declineinboth thespringsystemsandtheupperriverin subsequentyears(Deacon

andBradley1972). DeaconandBradley(1972)attributedthe 1967 increaseto

Moapadacetemporarilyovercomingthedetrimentaleffectsofthemolly

introduction. However,thesedatacouldreflectnaturalpopulationlevel

fluctuations,migrationofdacebetweenthespringsystemsandthemain stemriver,

orunidentifiedenvironmentalchanges.

In 1969,theInternationalUnion for ConservationofNatureandNatural

Resources(IUCN) estimatedtheMoapadacepopulationat 500-1,000individuals

(Onoet a!. 1983),however,thebasisfor this populationestimateis unknown.

Fieldsurveysofhistoricalcollectionsitesduring 1974-75documentedsubstantial

declinesin Moapadaceabundancesincethe 1964-68surveys(Cross1976). The

IUCN estimatedonly afewhundredMoapadaceremainedby 1977(Onoet al.

1983). WhentheoriginalMoapaDaceRecoveryPlanwaswrittenin 1983, the

Moapadacepopulationwasestimatedto consistoflessthan 1,000individuals,

restrictedto threespringsandlessthan3.2 km (2 mi) oftributaryandmain stem

Muddy Riverhabitat(USFWS 1983).

During 1984-87,USEWS’sSeattleNationalFisheriesResearchCenter(NFRC,

nowpartoftheNBS) extensivelysurveyedhistoricalMoapadacehabitatand

estimatedtheadult dacepopulationat 2,600to 2,800individuals(Scoppettoneet

al. 1992). This population estimate represented the most accurate data on

abundance and distribution ever gathered on the species. The apparent increase in

theMoapadacepopulationin the 1980’s may have been related to differences in

survey techniques between NFRCandpreviousresearchers.NFRC estimatedthe

Moapa dace population by snorkeling habitats within the WarmSprings area and

counting the numberofdaceobserved.Earliersurveysweredonewith seinesor
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by electrofishing,methodswhichprovideestimatesof relativeabundance,butare

less reliable for estimating the size of the Moapadacepopulation(Scoppettone

pers. comm.). A portion of the apparent population increase was also likely

related to increased spawning habitatdueto restorationofspringoutflows on

MoapaValleyNWR

NBS resurveyedMoapadacehabitatin 1994, andatotal of 3,841 adultdacewere

observed(Scoppettoneunpubl. data). Thenumberofdacewould likely havebeen

approximately500 fish higher,if not for a catastrophicfire in June1994which

nearlyextirpatedMoapadacein theentireRefugespring system(Scoppettone

pers.comm.).

Habitat Alteration - AlterationofMoapadacehabitatin theWarmSpringsarea

beganbeforethespecieswasdiscovered,primarily for irrigationpurposes

(Scrugham1920). Thespring systemsandtheupperMuddyRiver havesincebeen

developed for recreational, industrial, andmunicipalusesaswell.

Natural spring pools in both the Plummer (Desert Oasis WarmSprings Resort) and

Refuge(7-12WarmSpringsResort;laterMoapaValleyNWR) springsystems

wereenlargedandlined with concreteand/orgravelto createpublic swimming

pools. Waterdischargingfrom thesespringswaschlorinated,asrequiredby State

regulationsfor public use;andaquaticvegetationwasmechanicallyand/or

chemically(coppersulfate)removed. Moapadacewereeliminatedfrom both

springsystemsprior to 1979. Total dischargefromtheRefugestreamincludes

100.5L/sec(3.55cfs)from theRefugesprings(USGS 1993),64 L/sec(2.26cfs)

from thePlummersprings(Eakin1964),and83.2 L/sec(2.94cfs) from theApcar

springsystem(Eakin1964)for atotal potentialdischargeof247.7L/sec(8.75cfs)

at theconfluencewith theMuddyRiver.
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Onespring in theApcar systemhasbeenenlargedandconcretedto makeaprivate

swimming pool. Waterrights from otherspringsin theApcarsystemand

approximately0.26 hectare(ha) [0.64 acre(A)] ofsurroundingland(T. 14 5., R

65 E., sec. 16, 5E¼) were sold to the Moapa Valley Water District (MVWD).

MVWDhas channelized and piped these springs (since 1959) for local municipal

use. Anotheroutflow streamin the Apcar system flows through a culvert under

WarmSpringsRoadandinto dirt and cementirrigationditchesonWarmSprings

Ranch.

At leasttwo springsystems(Baldwin,CardyLamb)onWarmSpringsRanchwere

historically channelizedanddivertedfor irrigation. CardyLamb(T. 14 5., R. 65

E., sec.9, 5W¼)dischargesinto a cementswimmingpool, whichoverflowsinto

anirrigationditch. Flow from theCardyLambsystemwas130.5L/sec(4.61 cfs)

in 1963 at the confluence with the Muddy River (Eakin 1964). Another swimming

pool was constructed on WarmSprings Ranch in an overflow channel from the

Muddy Spring stream (T. 14 5., R. 65 E., sec. 16, NE¼) in 1992. The 29 ha (72

A) of land surroundingthis pool were set aside for private recreational use. Flows

from the Muddy Spring system were 235.6 L/sec (8.32 cfs) in 1963 (Eakin 1964).

Springs in the Baldwin system (T. 14 5., R 65 E., sec. 16, NW¼and sec. 15,

NW¼)are currently piped by MVWD,and together with the Apcar spring system

diversions,representapproximately50 percent of MVWD’swater supply. In

1963, flows from theBaldwin systeminto theMuddy Rivertotaled261 L/sec

(9.21cfs) (Eakin 1964)

Previously, irrigation return flows and mnofffrom fields on WarmSpringsRanch

greatlyincreasedturbidity andsedimentloadsin thespringoutflows andupper

Muddy River. Agricultural activity onWarmSpringsRanchhasdecreasedin

recentyears,astheranchis no longeroperatedasachurchwelfarefarm.

However,portionsoftherancharecurrentlyleasedfor horseand cattlegrazing
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andalfalfaproduction. Thelandownerhasindicatedthatno agriculturalpesticides

arebeingusedon theproperty. A surfacewaterright totalingapproximately56

L/sec(1.98cfs) from springsnearthesouthernandwesternpropertyboundaries

hasbeenretainedby thelandownerfor ranchuse.

Themain stemMuddy River is avital componentofMoapadacehabitat,

especiallyfor thelargerandmorefecundadults. It typically supports

approximately50 percentofthe dacepopulation(Scoppettoneet al. 1987).

Moapadacemovebetweentheriver andtributariesfor spawningandto avoid

periodically unfavorable water quality conditions in theriver (i.e., highturbidity).

Moapa dace habitat in theMuddy Riverhasbeenadverselymodifiedby human

activities directly affecting the river and also indirectly by activities affecting the

river’s headwater springs, tributaries,andfloodplain.

In addition to spring water leasedfrom MVWDand groundwater leased from at

least three wells on WarmSprings Ranch, Nevada Power Company (NPC) diverts

water directly from the upper Muddy River (T. 14 5., R 65 E., sec. 15, 5E¼) for

use at Reid-Gardner Station, an electrical generating facility near Moapa, Nevada.

Diversions at this site have occurred since 1968, and current diversionratesareup

to 260 L/sec (9.2 cfs) during the monthsofOctoberthrough May and up to 50

L/sec (1.77 cfs) during the remainder of the year. Instream flow at the USGS

gagingstationimmediatelydownstreamaverages1,212 L/sec(42.8 cfs) (Eakin

1964,USGS1993).

TheexistingNPC diversiondamon theMuddyRiverwasconstructedin 1988-89.

It impoundsapproximately140 m (450ft) oftheupperMuddy River andhas

reducedtheoverall suitabilityofthis habitatfor Moapadace. Severalriffles and

drift feedingstationswerelikely eliminatedby theimpoundment,therebyreducing

foragingopportunitiesfor adult dace. Decreasedflow velocitiesupstreamofthe
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damhave also increased silt deposition and promoted establishment of extensive

beds of nonnative eel grass, both of which covervital sand,pebble,and cobble

substrates. Nonnative fish species, including shortfln mollies and mosquitofish

(Gambusiaaffinis), are well establishedin this habitat. The damalso inhibits

upstream movement of Moapa dace which are downstream of the structure,

preventing access to spring systems for spawning. Sada (pers. comm.) has

observedover 100Moapadacein the300-in (1,000-ft) reachimmediately

downstreamofthedam. Thesedacearelost to thereproductivepopulation. NPC

is preparingto replacethediversiondamwith an intakespecificallydesignedto not

impoundtheriveror restrictMoapadacemovement.

In 1944,theU.S. BureauofReclamationconstructedaCipolettiweir gaging

stationon theMuddyRiverattheWarmSpringsRoad bridge. The concrete weir

is over 3 m(10 ft) high and impounds approximately 45 m(150 ft) of Moapa dace

habitat in the upper MuddyRiver immediatelydownstreamofNPC’s diversion

dam. It likely affects flows, substrate, aquatic vegetation, and fish species

composition, but to a lesser extent than the NPCdam. The weir is a physical

barrier to upstream movements of all fishes in the middle and lower Muddy River.

ThepresentrangeofMoapadaceextendsdownstreamofthis structure,andthese

daceare lost to thereproductivepopulationaswell.

Introduced Species- Throughstocking,nonnativemosquitofishbecame

established in the Muddy River system by 1938, but typically occupied pool

habitats and did not appear to substantially impact the Moapa dace population.

There is little spatialoverlapbetweenadultMoapadaceandmosquitofish,overlap

with larval and juvenile dace is approximately 22-26 percent (Deacon and Bradley

1972, Scoppettone 1993).

24



Shortfln mollies were introduced into the Muddy River ecosystem in the early

1960’s and had a much greater impact on Moapa dace than did mosquitofish.

Shortfln mollies were commonin the Muddy River by autumn 1963 (Hubbs and

IDeacon 1964), but were not the predominant species in the headwater spring

systems until January 1965 (Deacon and Bradley 1972). The concurrent decline in

the abundance of Moapa dace during these years was likely related to interactions

betweenthesetwo species.

Habitatuseby molliesis similar to that ofMoapadace(DeaconandBradley1972,

Scoppettoneet a!. 1987). Deaconand Bradley (1972) estimated spatial overlap

betweenMoapadaceandshortflnmolliesat 68 percent; Scoppettone (1993)

estimatedspatialoverlapbetweenadult shortflnmollies andlarvalandjuvenile

Moapadaceat 44-45 percent. Laboratory experimentshavedemonstratedthat

shortfln mollies arefish larvaepredators(Scoppettone1993),andthis mayhave

beenthemechanismeffectingthedeclinein Moapa dace abundance.

In addition to mosquitofish and shortfln mollies, numerous other nonnative fish

species have been collected in the Muddy River. Commoncarp (Cyprinuscarpio)

were first collected in 1938; channel catfish (Ictaluruspunctatus),largemouth bass

(Micropterusscdmoides),and green sunfish (Lepomiscyanellus)were collected in

1942 (UMMZ1994). Deacon and Bradley (1972) collected several additional

nonnative fish species in the Muddy River during 1963-68 including: Redshiner

(C)prinella lutrensis),fathead minnow (Pimephalespromelas),and black bullhead

(Ameiurusmelas). Two additional nonnative fishespresentduring 1974-75

collectionsby Cross(1976)weregoldenshiners(Notemigonuscrysoleucas)anda

singlerainbowtrout (Oncorhynchusmykiss).Historically,nonnativefishesother

than mosquitofish, mollies, and commoncarp have been collected only from the

middle and lower Muddy River.
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Morerecentadditionsto theMuddy River’s fish faunaincludebluetilapia (Tilapia

aurea)andKoi (C. carpio domesticvar.), discoveredin 1991 and 1992,

respectively(Sada1992in lift.). Limited numbers of both species were found

upstreamoftheweir, butbelowtheNPC dam. Weirpassagewaslikely facilitated

by humanintervention. Thebluetilapia populationdownstreamoftheweir has

beenestimatedat over 200 fish, with documentedreproductionin 1992(Heinrich

pers.comm.). Blue tilapia canincreaseturbidity, reducethe abundanceofalgae

andaquaticvegetation, and alter naturalforagebases(plankton)(Tayloret at

1984). Thus, this nonnativespecieshasthepotentialto causesubstantialnegative

impactsto Moapadacehabitataswell ashabitatsofothernativespeciesin the

MuddyRiver ecosystem.

The effects ofnonnativefishes on Moapa dace have not been studied, other than

thoseofmosquitofishandshortfln mollies. However,in additionto directeffects

such as predation, prior nonnative fish introductions have introduced fish parasites

including tapeworms (Bothriocephalusacheilognathi),nematodes (Contracaecum

spp.), and anchor worms (Lernaeaspp.) which have adversely affected native

fishesof theMuddy River (Wilsonetal. 1966, Heckman 1988). The anchor worm

(Lernaeaspp.) has been identified as a Moapa dace parasite (Wilson et al. 1966),

however, the current extent of Moapa dace infestation by this copepod and other

parasites is unknown. Anchor worm infestations cause tissue damage and blood

loss and expose fish to secondary infections from bacteria, flmgi, and viruses.

Heavy infestations may cause reduced longevity, reduced fecundity, and even

direct mortality. Tapeworms may cause fish to become listless, lose weight, or

become sterile; severe infections may causetheabdomento becomedistendedand

block the intestine (USFWS 1986). Nematodesmayencystin fish muscle tissue

with detrimental effects on overall fish health (Wilson et al. 1966).

Adverse effects to Moapa dace from nonnative species other than fishesinclude
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predationby bullfrogs (Ranacatesbeiana)andspiny soft-shelledturtles (Trionyx

spin~ferus)(USFWS 1989). Thenonnativesnail,M tuberculatum,is extremely

abundantin thespring systems,but their impactonMoapadace,if any, is

unknown.

F. ConservationMeasures

Conservationmeasuresfor Moapadacewereinitiatedwhenthespecieswas

federallylisted asendangeredin 1967. TheState of Nevada classified the species

asrarein 1970,increasingrecognitionofits legal protection[GeneralRegisterNo.

1(8), 501.110 Nevada Revised Statute, 3-6-78]. Currently, the State of Nevada

listsMoapadaceasendangered(NevadaAdministrativeCode503.065-.06,1988).

1. Refugia- A refugium is anaturalorartificial habitatwhereanisolated

populationofa speciesis establishedandprotected.Refugiapopulationscanbe

usedto restocka species into its historicalhabitatin theeventthespeciesis

extirpated. BecauseMoapadacewerebelievedin dangerof extinctionin their

historical habitat, attempts were made to establishnewrefugiapopulations. In

September1972,20 juvenileandadult Moapadaceweretransportedto Shoshone

Ponds,aU.S.BureauofLandManagementfacility for endangeredfish species

located near Ely, Nevada. This transplant failed after a month for unknown

reasons. A later transplant of Moapa dace to Hot Creek Springs, located

approximately322km (200ml) northof LasVegas,Nevada,alsofailed possibly

dueto waterquality differencesorotherhabitatlimitations (USFWS 1979,unpubl.

data). In the1970’s,dataon the life history andhabitatrequirementsofMoapa

dacewerelimited, thus, effortsto establishrefugiapopulationsfailed. Thesedata

have since been collected, but no suitablerefugiasiteshavebeenidentified. There

arecurrentlyno Moapadacein refugia.
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2. Moapa Valley National Wildlife Refuge- Essentialhabitat(36.4ha;90 A)

for Moapa dace was described in anEnvironmentalAssessment(EA) for land

acquisitionby theUSFWSin theWarmSpringsarea(USFWS 1979). TheEA

identifiedfourparcelsofprivatelandasessentialhabitat,whichtogethercontained

six springsystemsandtheupperMuddyRiver. USFWSpurchasedoneparcel(7-
12 WarmSpringsResort)andassociatedwaterrightsin September1979for the

appraisedvalue. MoapaValleyNWRwasestablishedon thepropertyandinitially

consistedof4. 86 ha (12A), with threedistinct spring orifices. However,no

Moapadacewerepresentdueto habitatalterationsandchlorinationassociated

with prior resortoperations.

TheUSEWSpreparedanAquaticHabitatManagementPlan(LIMP) to guide

aquatichabitatdevelopmentandrestorationonMoapaValleyNWR To increase

availablehabitaton therefuge,a 320-in (1,050-ft) longartificial streamchannel

wasconstructedin 1980. Substratesand coverwerestrategicallyplacedwithin

this concretechannelto createpool,riffle, andrunhabitats.The artificial stream

wasfirst stockedwith 50 MoapadaceinFebruary1981. Additional dacewere

placedin pool habitatonMoapaValleyNWRduring July 1981and againin

February1982. However,only 17 MoapadaceremainedonMoapaValleyNWR

by December1983(Scoppettonepers.comm.),indicatingthemarginalsuccessof

thetransplantsandtheneedfor additionalresearchonhabitatrequirements.Other

activitiespefformedundertheLIMP includedfilling an olympic swimmingpool and

modif~,”ing othersmallerpools to providemoresuitablehabitat. Habitatwithin

springoutflows wasalsorestoredto morenaturalconditions,andfish barriers

wereconstructedat varioussitesto inhibit theupstreammovementof nonnative

fishes.

To protectMoapaValley NWR’swatersupply andprovidelong-termprotection

ofadditionalMoapadacehabitat,anadjacentlandparcel(8.77ha; 21.7 A) and
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waterrightsto two springswerepurchasedby theUSFWSin October1983.

Acquisitionofthis habitatwasapriority 1 task (an actionthat mustbe takento

preventextinctionorto preventthespeciesfrom decliningirreversibly in the

foreseeablefuture)in the 1983 recoveryplanbecauseapproximately50 percentof

thesuifacewateron MoapaValleyNWRoriginatedfrom thetwo springson the

adjoiningproperty. With this additionto MoapaValleyNWR, theUSFWS’swater

rights totaledapproximately12.5 percentofthetributaryinflows to theupper

MuddyRiver. In April 1984, thenewlyacquiredhabitatwaschemicallytreatedto

eradicatenonnativefishes. Adult andjuvenileMoapadacewerethenstockedinto

theartificial stream;120 individualswerein residenceby January1986

(Scoppettoneet al. 1992).

Rootmassesfrom palmtreeswereencroachinginto Moapadacespawning,

nursery,andadultforaginghabitatsand alsoconstrictingspringoutflow channels

onMoapaValleyNWRin theearly 1980’s. Channelconstrictionsproduce

increasedflow velocities,which alsoaffectthesuitability ofspawningandnursery

habitatsdownstream.A limited numberofnonnativepalmtreeswereremoved

from riparianareasonMoapaValleyNWRin 1983-84,and35 morewere

removedin 1990. Thepalm treesselectedfor removalwerethoseimmediately

adjacentto or within thespring poolsandoutflow streams.Evapotranspirationby

thesetreeswaslikely a significantsourceofwaterlossfrom theMoapaValley

NWRspringsystem. Theirremovalopenedtheoverstorycanopy,allowingmore

sunlightto reachthewater,therebyincreasingprimaryproductionwithin the

spring system. This increasedprimaryproductionlikely increasedtheabundance

offood itemsfor Moapadace. MoapaValleyNWR’s draft LandscapePlan

specifiedthat approximatelyone-thirdoftheremainingmature[height> 3 m (10

fi)] palmtreesberemovedfrom riparianareason therefugeto benefitthedace

(USFWS 1991).
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OnJune26, 1994,afire originatingon anadjacentresortpropertyspreadto the

palm groveonMoapaValleyNWR Althoughthefire passedquickly throughthe

refugedueto highwinds,theintenseheatlikely causedwatertemperaturesin the

spring systemto reachlevelslethalto fish, exceptatthespring orificesandin

deep,artificial pools. Also, up to 1 m (3.3fI) ofashanddebrisfrom burningpalm

frondsfilled thespringpoolsandoutflow streams,depletingdissolvedoxygenand

increasingtheacidity ofthewater. NBS andUSEWSbiologistssurveyedthe

refugespringsystemonJune28 andJuly 5-6, 1994,andonly 15 Moapadacewere

observed(Scoppettonepers.comm.). Therefugewaspreviouslyinhabitedby as

manyas500 adult Moapadace;thenumberoflarval andjuvenileMoapadacelost

dueto thefire is unknown. Oncehabitatconditionsin therefugespring system

havestabilized,Moapadaceobtainedfrom nearbyspringsystemsand/orthe

MuddyRiverwill beusedto restocktherefuge.

Sincethefire, debrisdepositedthroughoutthespring systemhasbeenmanually

removed,andnaturalflowshaveflushedoutashandotherfine particulates.

Approximately200 burnedpalmtreeswereremovedfrom riparianareasto prevent

futurecatastrophicfires andto improvestreamandpoolhabitats.Nativeand

nonnativeriparianplantshavereestablishedthemselvesalongthespring system.

Additional nativevegetationwill be plantedto protectthe spring systemfrom

excesssedimentationfrom thebarrenuplandsandto hinderrepopulationofpalm

treesandinvasionby saltcedar. Also, leavesfrom nativedeciduoustreeswill

providea sourceofnutrientsthroughdecompositionandwill increaseproductivity

ofthespringsystem.

3. RecoveryPlan - A recoveryplanfor Moapadacewaswrittenin 1983 by

USEWS,in cooperationwith theNevadaDivision ofWildlife. Theprimary

objectiveofthe 1983 planwasto “protectandrehabilitateadequatehabitatwithin

thehistoricalrangeoftheMoapadaceto delistthespecies”(USEWS 1983). It
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identifiedfive priority researchandrecoveryneedsfor Moapadace: 1) Determine

characteristicsof aself-sustainingpopulation,2) rehabilitatehabitatsto support

Moapadace,3) reintroduceMoapadace,4)monitor populations,and 5) protect

habitat.TherecoveryplanprovidedameanswherebyFederalagenciescouldfund

and/orperformrecoveryactionsidentifiedin theplan. In theyearsimmediately

following publicationoftherecoveryplan,mucheffort wasdirectedtoward

restoringhabitatonMoapaValleyNWRandreintroducingMoapadace.

4. Research- HubbsandMiller (1948)werefirst to reporton thedistribution,

habitat,morphometrics(bodysizemeasurements),andmeristics(i.e., scalecounts)

ofMoapadace,aswell asassociatedspeciesin theMuddy Riverecosystem.

Limited additionalresearchwaspefformedwith regardto Moapadaceuntil they

werelistedin 1967. Deaconet al. (1964)reportedon theintroductionsof

nonnativefishesto theMuddyRiver andtheireffectson nativefishes;Wilsonet al.

(1966)studiedtheincidenceofparasitism;andDeaconandBradley(1972)

examinedfish speciescomposition,distributions,changesin abundance,and

habitatuse. DeaconandBradley’s 1964-68studywasrepeatedin 1974-75by

Cross(1976).

Completionofthe 1983recoveryplancreatedanewFederalresearchinitiative.

NFRC completedmanyresearchtasksspecifiedin the1983Plan,includingstudies

during 1984-89on Moapadacelife history, abundanceanddistribution,food

habits,ageandgrowth,habitatuse,movementpatterns,populationdynamics,and

inter- andintraspecificinteractions(USFWS 1984, Scoppettoneet al. 1987, 1992).

This keyresearchidentifiedtheneedfor habitatcontinuitybetweenthermalspring

systemsand theMuddyRiverfor the survivalofMoapadace.

5. OtherConservationActions- MoapaValleyresidentshaveformeda

committeeto developa conservationstrategyfor theMuddyRiverecosystem.
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This committee,knownastheMuddy RiverRegionalEnvironmentalImpact

Alleviation Committee(MRRBIAC), is identifying actionsto restoreandmanage

aquaticandriparianhabitatsto benefitendemicfish andwildlife andlocal

residents.TheUSFWSis assistingMRRELAC by providingbiologicalinformation

onMoapadaceandthespeciesof specialconcern,aswell asdataongeneral

environmentalconditions. This recoveryplanshouldserveasaguidefor

MRREIAC in developingconservationactionsbenefittingrareaquaticspecies.

G. RecoveryStrategy

Thestrategyfor recoverythat is detailedin thefollowing stepdownnarrative

beginswith theprotectionandmanagementofMoapadacehabitatincluding

existing instreamflows. Recoverywill be accomplishedby protectingMoapadace

habitatfrom adversephysical,chemical,andbiologicalmodificationsthroughthe

developmentofconservationagreementswith privatelandowners.Comprehensive

managementplansfortheseareaswill be developedto guidehabitatrestoration

efforts. Nonnativefish removalis onepriority restorationmeasure.

A monitoringprogramis proposedthatwill collectandanalyzebaselinedata

necessaryfor assessingpopulationtrendsandhabitatconditions. A research

projectis alsorecommendedto studytheprevalenceofparasiticorganismsandto

determinetheireffectson theMoapadacepopulation. Publicinformationand

educationoutreachprogramswill benecessaryto keepinterestedand affected

partiesinformedofrecoveryactivitiesandto createan avenuefor their

involvement.
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IL RECOVERY ANALYSIS

A. Objective and Criteria - Theobjectiveofthis RecoveryPlanfor theRare

AquaticSpeciesoftheMuddyRiverEcosystemis to improvethestatusofMoapa

dacesothatit maybe delistedandto improvethestatusofsevenassociated

aquaticspeciesofspecialconcern.Moapadaceonly occupytheuniquehabitatsof

theWarm Springsarea,andrecoverytasksarefocusedonhabitatswithin their

historicalrange. However,recoverytasksthatwould benefitspeciesof special

concernthroughouttheMuddy Riverecosystemarealsoincluded. All recovery

criteriaarepreliminaryandmaybe revisedon thebasisofnewinformation

(includingresearchspecifiedasrecoverytasks). Theestimateddatesfor

reclassificationofMoapadaceto threatenedstatusanddelistingare2000and

2009, respectively.

Moapadacewill be consideredforreclassificationfrom endangeredto threatened

when:

1) Existing instreamflows* andhistoricalhabitatin threeofthefollowing five

occupiedspringsystemsandtheupperMuddyRiverhavebeenprotectedthrough

conservationagreements,easements,orfeetitle acquisitions:

Apcar - from thespringorificesto theconfluencewith theRefugespring

system[streamlengthof 1.08km (0.67mi)].

Baldwin - from thespring orificesto theconfluencewith theNorthFork

oftheMuddyRiver [streamlengthof1.02 km (0.63mi)].

Cardy Lamb - from the spring orificesto theconfluencewith the South

Fork oftheMuddyRiver [streamlengthof 0.8 km (0.5mi)].
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Muddy Spring - fromthespringorificesto theconfluencewith the

Muddy River [streamlengthof0.8 km (0.5mi)].

Refuge- from thespringorificesonMoapaValleyNWRto theconfluence

with theMuddyRiver [streamlengthof 1.39 km (0.86mi)].

Upper Muddy River - from theconfluenceoftheNorthForkand South

Fork to approximately300m (1,000if) downstreamoftheWarmSprings

Roadbridge[streamlengthof3.33 km (2.07mi)].

* - Existinginstreamflow dataareunavailablefor four ofthefive springsystems,andthus,flows are

not quantifiedhere.

2) 4,500adultMoapadacearepresentamongthefive spring systemsandthe

upperMuddy River; and

3) the Moapa dace population is comprised of three or more age-classes, and

reproductionandrecruitmentis documentedfrom threespringsystems.

Moapadacewill beconsideredfor delistingprovidedthat all reclassification

criteria havebeenmet andwhen:

1) 6,000adult Moapadacearepresentamongthefive spring systemsandthe

upperMuddyRiverfor 5 consecutiveyears;

2)75 percentofthehistoricalhabitatin thefive spring systemsandtheupper

MuddyRiver providesMoapadacespawning,nursery,cover,and/orforaging

habitat;and
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3) nonnativefishesandparasitesno longeradverselyaffect thelong-termsurvival

ofMoapadace.

Actions takento recoverMoapadaceandrestoretheupperMuddyRiver

ecosystemwill givedueconsiderationto theneedsofall speciesofspecial

concern. OnestatedpurposeoftheESAis to conserveecosystemsuponwhich

endangeredandthreatenedspeciesdepend. Actions takento improvethestatusof

Moapadaceshouldimprovethestatusoftheentireriverine ecosystem.Although

not acriterionfor reclassificationordelistingofMoapadace,thedistributionand

abundanceofthesevenspeciesofspecialconcernwithin theirhistoricalhabitatsin

theWarmSpringsareashouldbe usedasanindicatorofoverall ecosystemhealth

and stability. Prior to implementinganytaskidentifiedin this Plan,the leadagency

mustcomplywith all applicableprovisionsoftheESA, aswell astheNational

EnvironmentalPolicyAct of 1966.
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__________________________________________________________

B. Narrative Outline for RecoveryActions AddressingThreats

1. ProtectandrestoreMoapadacehabitat

Moapadacearenaturallyrestrictedin distributionto theWarmSpringsarea.

Becauseoftheirspecifichabitatrequirementsandlimited distribution,habitat

within theWarmSpringsareaneedsto beprotectedandrestoredto recover

thespecies.This habitatincludestheupperMuddyRiverandfive tributary

spnngsystems,whichtogetherprovide spawning,rearing,feeding,andcover

habitat. Migrationcorridorsbetweentributaryspawninghabitatandthemain

stemMuddyRiver arealsoanimportantcomponentofMoapadacehabitat.

Moapadacehabitatin theupperMuddyRiverandtributary springsystems

hasbeenphysically,chemically,andbiologically modified, suchthat extensive

restorationwill berequiredto achievedelisting. Restorationneedsfor Moapa

dacehabitatareknown,however,sitespecificrestorationplanningin

coordinationwith the landownersis needed.Measuresundertakento restore

habitatin thespringsystemsandtheupperMuddy Riverfor Moapadace

shouldbenefitassociatedspeciesof specialconcernandpossiblyeliminatethe

needfor future listingsof thesespecies.

11 Developandimplementhabitatprotectionagreements

MoapadacehabitatonMoapaValley NWRis ensuredlong-term

protectionfrom adversemodificationsby virtueofits Federalrefuge

status. However,themajorityofhabitatcurrently occupiedby Moapa

daceis on privateproperty,andno protectivemeasuresarein place.

Actions by privatelandownersarenot subjectto all ofthesameFederal

regulationspertainingto endangeredspeciesasareactionsfunded,

permitted,orperformedby Federalagencies.Therefore,obtainingthe

cooperationand supportofthe landownersis essentialto protectthese
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habitats.Futureadversemodifications(physical,chemical,and/or

biological)to Moapadacehabitaton privateland canbeminimized or

avoidedthroughlandownercoordinationandparticipation. Similarly,

actionsto restoresuchhabitatcanonly be accomplishedwith the

cooperationofthelandowners.

Long-termprotectionfor Moapadacehabitatin atleastthreespring

systemsandtheupperMuddy Riveris a criterionfor reclassifyingand

delistingthespecies. Suchhabitat/speciesprotectionagreements,

typically called conservationagreements,cancoveraperiodasshortas5

years,butcanextendinto perpetuitydependinguponthetermsof the

agreementreachedwith eachindividuallandowner. Long-term

agreements(i.e., 30 years)aremostdesirablefor delistingpurposes.

Conservationagreementsshouldbenegotiatedwith willing private

landowners.Theseagreementsarealwaysvoluntaryon thepart ofthe

landowner. Conservationagreementscould includeaccessrightsfor

managementactivitiessuchasnonnativespecieseradicationandMoapa

dacepopulationmonitoring,maintenanceofexisting instreamflow and

habitat,habitatrestorationactivities,and anyotherappropriatemeasures.

Monitoringimplementationandsuccessofagreedupontaskswould be

partoftheconservationeffort.

Landacquisitionand/orwaterrights acquisitionfrom willing sellersat fair

marketvalueareotheroptionsto providelong-termprotectionto Moapa

dacehabitat. PurchasingprivatelyownedMoapadacehabitatand

associatedwaterrights maypermit moreextensivehabitatrestorationthan

conservationagreements.If funding andwilling sellersareavailable,

Moapadacehabitatandassociatedwaterrights couldbe acquiredand
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incorporatedinto MoapaValleyNWR. Refugestatuswould ensurelong-

termprotectionandmanagement.Any waterright ownershiptransfers

from willing sellerswould be subjectto Nevadawaterlaw.

12. Minimize nonnativefish impacts

Nonnativefishesrepresentaseriousthreatto recoveryandsurvival of

Moapadace. Surveyshavedocumentedthepresenceof shortflnmollies

and/ormosquitofishwithin all occupiedMoapadacehabitat(except

within aportionoftheRefugespringsystemon MoapaValley NWR

protectedby afish barrier). Their continuedpresencemaypreclude

delistingMoapadacedueto adverseeffectson reproductionand

recruitment. Theinvasionofbluetilapia throughoutMoapadacehabitat

appearsimminent, andadverseeffectsarehighlyprobable.

Whereverfeasible,all nonnativefishesshouldbe removedfrom Moapa

dacehabitat. Restorationofhabitatto naturalconditionswill facilitate

nonnativefish removalby reducingtheavailability andsuitabililty of

habitatfor thesespecies.Physicalremovalofnonnativefishes(e.g.,

trapping,seining,etc.)shouldbeusedwheneverpossibleto minimize

effectsonMoapadaceandotheraquaticspeciesof specialconcern.

However,chemicaleradication(e.g.,rotenone)might be necessaryin

somereacheswhereflows, depth,and/orcovermakephysicalremoval

infeasible. All rarenativeaquaticspeciesin theWarmSpringsarea

shouldbenefitby reducingoreliminatinginteractionswith normative

fishes.

TheUSGSweir is currentlyactingasafish barrierandis restricting

furtherunaidedupstreammovementofbluetilapiaandothernormative

fishesinto theupperMuddyRiverand subsequentlyinto thespring
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systems. Monitoringof thisgagingstationis beingdiscontinuedby the

USGSdueto fundingconstraints.Theweir shouldbe evaluatedfor use

asapermanentfish barrier,andresponsibilityfor maintenanceofthe

barrierwould beassumedby USFWS. Any modifications to theweir

must be designed to minimize debris accumulation, to not impound water,

andto withstandfrequentsmall-scaleflood eventswithout compromising

barrierintegrity. However,if theweir is compromisedandtilapia become

establishedin theWarm Springsarea,strong considerationshouldbe

givento removingtheweir in its entirity.

13. Developand implementhabitatrestoration/managementplans

Habitatrestoration/managementplansshouldbedevelopedin cooperation

with landowners for all occupied habitats (Apcar, Baldwin, Cardy Lamb,

Muddy Spring, andRefugespring systemsandtheupperMuddyRiver).

Thefive spring systemswill benefitmostfrom restorationwork asthey

haveexperiencedmoreperturbations.Therestorationworkwill be

guidedby availabledataon historicalbiological, physical,andchemical

habitatconditionsin thesereaches.

Restorationand managementneedsvary amongthe spring systemsand

theriver, but mayinclude: Restoringnaturalhydrologicregimes(i.e.,

restoreflows to dewatered,low flow, or intermittenttributary reaches,

removeartificial impoundmentstructures,etc.); creatingspawningand

nurseryhabitatsin thespring systems,anddrift feedingstationsin the

spring systemsandtheupperriver; improvingwaterquality, particularly

in reachesassociatedwith agriculturalland; removingnormativeaquatic

andterrestrialvegetationencroachinginto springoutflow channels;fire

cleanupon theRefugespring systemand fire preventionmeasures

throughoutriparianareasassociatedwith occupiedhabitat(i.e., palm tree

39



thinning, revegetationwith nativespecies,etc.);andcreatingcontiguous

Moapadacehabitatfrom spawningareasnearspringorificesto theupper

MuddyRiver. Any restorationactivitiesinvolving changesin wateruse

would be of a non-consumptive nature (to maintain or increase instream

flows).

2. Monitor Moapadacepopulation

MostearlierMoapadacemonitoringefforts havebeensporadicandhavenot

coveredtheentirerangeof thespecies,andmonitoringtechniqueshave

varied. Monitoring shouldbe performedannuallyby snorkelingall historical

Moapadacehabitatandrecordingthe individualsobserved.Surveysshould

occur duringthewinterbecauseofimprovedfish visibility (lessturbidity and

aquaticvegetation)andbecausespawningactivity isreduced.This monitoring

protocolwill beusedto developareliablelong-termdataset.

Monitoring dataarenecessaryto determinewhetherornotrecoverycriteria

for reclassificationanddelistinghavebeenmet. Thesecriteriaset

requirements for Moapa dace abundance, population structure, and

distribution. Monitoring will alsoprovidedatato evaluatetheeffectivenessof

habitatrestorationandmanagementandnonnativespecieseradication

measures.Also, potentialproblemssuchasnormativespeciesreinvasionscan

be identifiedin atimelymannerduringroutinepopulationmonitoring.

3. Determineextentofparasitismin Moapadacepopulation

Parasitesanddisease-causingorganismsaretypically presentin any

environment; however, outbreaks among fish can frequently be linked to some

form of stress, which increases their susceptibility. In the Muddy River,

normative fishes have acted as vectors for new parasites including anchor

worms,nematodes,andAsianfish tapeworms(Wilsonet al. 1966,Heckman

I
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1988). Wilson et al. (1966)suggestedthat the high incidenceof parasitismin

nativefishesoftheMuddy Riverwasdueto habitatdeterioration. Moapa

dacemayalsobe experiencingsomeform of stressfrom interactionswith

increasingpopulationsofnonnativefishes.

MoapadaceparasitesshouldbeidentifiedandtheirimpactsonMoapadace

health,reproduction,andrecruitmentshouldbe determined.If documentedas

havinganegativeimpactonMoapadace,controland/orpreventative

measuresshouldbedeveloped. Thesemeasuresmaybelinked to normative

fish eradicationactivitiesandhabitatrestoration.

4. Providepublic informationandeducation

An outreachplanfor publicinformationandeducationregardingMoapadace

andotheraquaticspeciesofspecialconcernshouldbedeveloped.Outreach

activitieshaveafocalpoint inMoapaValleyNWR, but shouldcoverrecovery

actionsbothon and offtherefuge. Significantfuturerecoveryactionssuchas

habitatrestoration,conservationagreements,andevenmonitoringdatawill

providespecificopportunitiesfor public outreach.Pressreleases,feature

articles,fact sheets,interviews,field trips, presentations,andbrochuresmay

be usedto reachthe local, regional,andscientificcommunities. Outreach

materialssuchasfactsheetsandbrochuresshouldbemadeavailableon siteat

MoapaValleyNWR andat localUSEWSofficesfor distributionto thepublic.

Outreachactivitiesmustbe directedat landownerswithMoapadacehabitat,

butshouldalsoinvolve thegeneralpublicwhereappropriate.Publicsupport

for recoveryeffortswill beespeciallyvital in limiting futureadverse

modificationsto Moapadacehabitat,includingreintroductionsofnonnative

fish species.Public informationandeducationis alsoneededto preventaerial,

surface,andgroundwatertransportofpesticidesandherbicidesfrom
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I
agriculturalorresidentiallandinto nearbyMoapadacehabitat.

A self-guided,interpretivetrail andcorrespondingexhibitsareproposedfor

the springsystemat MoapaValleyNWR. Dueto theirendangeredstatus,

Moapadacewill likely betheprimaryfocusof suchexhibits;however,

information regarding other rare endemic fishes and invertebrates would be

includedto emphasizeinterrelationshipsamongecosystemcomponents.
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ID. IMPLEMENTATION SCHEDULE

This ImplementationScheduleoutlinesactionsandestimatedcostsforthe

Muddy River ecosystem recovery program. It is a guidefor meetingthe

recoveryobjectivediscussedinPartII ofthisPlan. This schedule indicates

taskpriorities, tasknumbers,taskdescriptions,durationoftasks,the

responsibleagencies,andlastly, estimatedcosts. Theseactions,when

accomplished,should bringabouttherecoveryofMoapadace. It shouldbe

notedthat theestimatedmonetaryneedsfor all partiesinvolvedin recovery

areidentified and; therefore, Part III reflects the total estimated financial

requirementsfor therecoveryofthis species.

Prioritiesin Column 1 ofthefollowing ImplementationScheduleareassigned

asfollows:

Priority 1 - A short-termactionthat mustbetakento preventextinctionorto

preventthespeciesfrom decliningirreversiblyin theforeseeablefuture.

Priority 2 - A long-termactionthatmustbetakento preventa significant

decline in species population/habitat quality, or some other significant negative

impact shortofextinction.

Priority 3 - All other actionsnecessaryto meettherecoveryobjectives.
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1 12 Minimize nonnative fish impacts

6j FWS
NOOW

— —

6 NOOW
FWS
NOS

45+TOO
6+TBD

45
6

TOD
TOD

TOO
TOO

TOO
TOO

TOD
TOD

30
30
30

5
5
5

5
5
5

5
5
5

5
5
5

5
5
5

2 13 Develop (FY 1996) and implement 12 EWS 18+TBO 18
habitat restoration/management NOOW 6+TBO 6
plans NOS 12+TOO 12

NEED 3 - MONITORMOAPADACE POPULATION
— — Y—

2 2 Monitor Moapa dace population I 12 I NOS 96 8

J~OW 2

NEED 4 - RESEARCHPOPULATION HEALTH

—‘3j 31 Determine extent of parasitism in NBS~ 7 I 0
Moapa dace population II

[NEED 5 - PROVIDE PUBLIC INFORMATION AND EDUCATION

[ 1 141 Provide public information and I Continual j FWS 1 91 16

II education NOOW jlSJ 3

TOO
TOO
TOO

TOO
TOO
TOO

TOO
TOO
TOO

TOO
TOD
TOD

2

2

2

2

2

2

2

2

7 0 0 0

20

1

1

1

1

1

1

1

Definitions for termsandacronymsusedin ImplementationSchedule:
Continual= Taskwill beimplementedon anannualbasisonceit is begun

andwill continueuntil no longerrequiredfor recovery.
To Be Determined(TBD) = Costwill bedeterminedat a laterdate.
Total Cost= Projectedcostof taskfrom startto taskcompletion.

ResponsibleParties( LeadAgency):
FWS= FishandWildlife Service
NBS = NationalBiologicalService
NDOW = NevadaDivision of Wildlife

NEED 1 - PROTECT INSTREAM FLOWSAND HISTORICAL HABITAT WITNIN THE UPPER MUDDYRIVER AND TRIBUTARY SPRING SYSTEMS
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lV. APPENDICES

A. PUBLICJPEER REVIEW

Thedraftrecoveryplanwasmadeavailabletothepublic for commentasrequiredby the 1988
amendmentsto theEndangeredSpeciesAct of 1973. Thepublic commentperiodwasannouncedin
theFederalRegisteron October5, 1993 andclosedon December6, 1993. Priorto theclosing,
numerouslandownersrequestedadditionaltimeto commenton theplan. Therefore,the comment
periodwasreopenedin theFederalRecisteronDecember29, 1993 andclosedon February14,1994.
Copiesofthedraftplanwereprovidedto qualifiedmembersof theacademicandscientific
communityforpeerreview. TheU.S.FishandWildlife Service(Service)solicitedand/orreceived
commentson thedocumentfromtheacademicandscientificcommunity,privateindividuals,industry
representatives,andFederal,State,andlocal agencieslistedbelow. Beforecompletionof thisfinal
recoveryplan,theServicereceivedatotalof 296 responseletters,asindicatedby anasterisk(*). The
commentsprovidedin theseletterswereconsideredinpreparationofthis final recoveryplanand
incorporated,asappropriate. Othersignificantcommentsareaddressedby theServicein Appendix
B. All lettersof commentontheplanareonfile atthe Service’sNevadaStateOffice inReno.

GeneralReview

Fadmi

Natorsi ResourcesConservation
Service
14thStreet and badependence
Washington,D.C. 20024

StateConservatiusust
Natraral ResourcesConservatron
Service
5301Longley Lane
Building F, Suite201
Rono, NV89511

Natural ResourcesConservation
Service
2357-ARenaissanceDrive
Las Vegas,NV89119

ConsolidatedFarm ServicesAgency
P.O. Box 2415
Washington.D.C. 20013

StateExecutiveDirectox
ConsolidatedFarm ServrresAgency
1755 B. PhisubLane, Suite 202
Reno,NV89502

ConsolidatedFarm ServicesAgency
3101WestCharleston Boulevard
SuiteA
Las Vegas,NV 89102

BureauofIndian Affairs
Office ofSelf-Government
1849C Socet,NW.
(Mail Stop2255)
Washington,D.C. 20240

• Steperintondert
Bureau ofIndian A~irs
WesternNevadaAgency
1617Hot SpeingsRoad
Carson City, NV89706

Area Director
Bureau ofIndian Affairs
PhoenixAura Office
P.O. Box 10
Phoenix,AZ 85001

Bureau ofIndianAffairs
SouthernPajute Field Station
P.O.Boxl2O
StGeorge,ur84770

Bureau ofl.and Management
1849C Street.NW.
Washington.D.C.20240

StateDirector
Bureau ofl.and Management
NevadaStateOffice
P.O. Box 12000
Rono, NV89502

Disinol Manager
Las VegasDistrict
Bureau ofI.and Management
P.O. Box26569
Las Vegas,NV 89126

Bureau ofMines
Western Field Office
E360 Third Avenue
Spokane,WA 99202

R~on~r
Bureau ofReclaruatron
Mid-PacificRegionalOffice
2800CottageWay
Saurarnento,CA95825

Bureau ofReclarnalion
Lahontan Bairn ProjecteOffice
705 North Plara Street
CarsonCity, NV89702

EnvironmentalProtectionAgency
75 Hawthorne Street
SanFranusco,CA 94105

• EnvironmentalProtectionAgency
timedEvaluation Divmaron-EEB (T5769C)and
EnvironmentalFate and EffecteDivision (7507C)
401 M Street,SW.
Washington.D.C. 20460

Fish and Wildlife Service
Division ofEndangeredSpecies
1849 C Street,N.W.
(Mail Stop 452 ARLSQ)
Washington.D.C. 20240

Fish andWildlife Service
Division ofPublicAffairs
1849 C Street.NW.
(SA.3447Mffl)
Washington,D.C. 20240

Fish andWildlife Service
Division ofRefuges
1849C Street.N.W.
(Mail Stop670 A1tLSQ)
Washington.D.C. 20240

Fish and Wildlife Service
Office ofResearchSupport
1849CStreet,N.W.
(RD-8/ORS,Mail Stop725 ARLSQ)
Washington. D.C.20240

Fish andWildlife Service
Division ofFishHatcheries
1849C Street.NW.
(PlO.Mall Stop820 ARLSQ)
Washington.D.C. 20240

• RegionalDirector (via ARD)
Fish andWildlife Service
911 N.E. 11th Avenue
Portland. OR 97232.4181

AssistantRegionalDirector
Fish and Wildlife Service
Fisheriesand FederalAid
Region 1
91!N.E. lithAvonue
Portland. OR 97232.4181

Director
Pacific NozthwestNatrrral Science
Center
National BiologicalSavior
Building 204.Naval Staten
Seattle,WA98115

Chief
U.S.GeologicalSurvey
NevadaDistrict Office
705 NoethPlazaStreet
CarsonCity, NV 89701
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B. SIGNIFICANT PUBLIC COMMENTS AND SERVICE RESPONSES

This sectionconsolidates,summarizes,andprovidestheFishandWildlife Service’s
(Service)responseto szgn~ficantcommentsnotaddressedby changesin thetext.
Specificcommentsthat reoccurredin the lettersareaddressedonly once.

Comment (C): The Serviceis in violation ofthe EndangeredSpeciesAct of
1973,asamended(ESA) [section4.(a)(3)(A)and section4.(b)(6)(C)(ii)J,
becausecritical habitat has not been designatedfor Moapa dace.

Response (R): Moapa dace were listed in 1967undertheEndangeredSpecies
PreservationAct of 1966(ESPA). TheESPAdid notrequirecritical habitat
designation.WhenCongresspassedtheESAin 1973, it incorporatedESPAlisted
species such as Moapa dace. Critical habitat designation was not required until the
1978 amendment to the ESAand was not retroactive.

C: This recovery plan containsa “defacto’t designation ofcritical habitat,
without public notice, review, or considerationof economicimpacts.

R: Recovery plans do not propose or designate critical habitat. However, the
ESArequiresthattheseplansareasspecificaspossiblein identifi,ring recovery
tasks,includingsite-specificmanagementactions. While five springsystemsand
the upper Muddy River were identified asareasfor implementationofvarious
recoverytasks,theseareasarenotbeingdesignatedascritical habitat.

C: TheServicehasfailed to comply with theNational Environmental Policy
Act of 1969 (NEPA)by not preparing an Environmental Impact Statement
(EIS) for this Plan.

R: TheServiceis not requiredto complywith NEPAin developmentofrecovery
planssincetheyareonly planningdocumentssuggestingpotentialactionsby the
Service, other Federal agencies, State and local governments, the private sector, or
a combinationoftheabove. Recoveryplansimposeno obligationson any agency,
entity, orpersonsto implementthevarioustasks. Implementationofrecovery
actions will be subject to NEPAcompliance, as appropriate, at the time they are
actually “proposed”andan environmentalassessmentor EIS would becompleted
atthattime.

C: The Serviceshould recoverMoapa daceon Moapa Valley NWR instead
ofprivate land.
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R: Moapadace,asa species,cannotachieverecoveryonMoapaValleyNWR
alone. This spring systemcomprisesonly afractionofMoapadacehistorical
habitat. In particular,thespring systemdoesnot provideforaginghabitatsuitable
for larger adult Moapa dace, such as is found in the upper Muddy River. Also,
Moapadacemustbedistributedthroughouttheirhistoricalrangein orderto
preventa catastrophiceventfrom causingtheextinctionofthespecies.This
recoveryplan,therefore,recommendsactionsthatwill recoverthe speciesacross
its historicalrange.

C: The draft recovery plan advocatesflooding on the Muddy River which
could impact private property.

R: Theflooding thatwasmentionedin thedraft planis a frequent,periodic
natural occurrenceon theMuddyRiver. Impactsto privatepropertyin the
floodplaindo occasionallyoccurasaresultofthesenaturalevents.Thediscussion
in thedraftrecoveryplanwasmerelyto presentinformation on howthesenatural
flood eventsarebeneficialto theriverine ecosystem.Inparticular,Moapa dace
habitatbenefitsfrom sedimenttransportandnutrientinputs,nonnativeaquatic
vegetationremoval,andcreationofnewspawningandforaginghabitat. Also,
nonnativefishesaretypically unableto toleratethesehighflow eventsaswell as
nativespeciesandtheirabundanceanddistributionmaybe reduced.

C: The Servicehas failed to complywith ExecutiveOrder 12630.

R: ExecutiveOrder 12630requires Federal government agenciesto carefully
evaluatetheeffect of theiradministrative,regulatory,andlegislativeactionson
constitutionallyprotectedpropertyrights to ensurethat anypotentialtaking must
be subjectedto ananalysisknownasa TakingsImplicationAssessment(TIA).
However, in the Order, “policies that have takings implications” for which a TIA
wouldbe requireddo not include“studiesor similar effortsorplanningactivities.”
Recoveryplansaremerelyplanningdocumentsand,therefore,areexemptedfrom
a TIN TheServicewould complywith all relevantregulationsin implementing
tasksin this recoveryplan.

C: The Servicehasfailed to comply with ExecutiveOrder 12291.

ExecutiveOrder12291 requiresFederalagenciesto prepareregulatoryimpact
analysesfor any“major nile.” A majorrule is definedasany regulationthat is
likely to resultin: (1) An annualeffect on theeconomyof$100million ormore;
(2) a majorincreasein costsor pricesfor consumers,individualindustries,Federal,
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State,or local governmentagencies,orgeographicregions;or(3) significantor
adverseeffectson competition,employment,investment,productivity, innovation,
or on theability ofUnited States-basedenterprisesto competewith foreign-based
enterprisesin domesticor exportmarkets(46FederalRegister13193). A
recoveryplandoesnotmeetthedefinition ofaregulationorruleassetforth in the
Order. Therefore,the Serviceis notobligatedto preparearegulatoryimpact
analysisfor this plan. TheServicewould complywith all relevantregualtionsin
implementingtasksin this recoveryplan.

C: The recovery plan doesnot addresseffectsofServicepurchasesof land
and/or water rights on the local economyand downstreamwater users.

R: Any waterright (or land)acquisitionswould befrom willing sellersatfair
marketvalue,therefore,the ownerswould not experience adverse economic
effects. In addition,anywaterrightsacquiredor leasedby theServicewould be
usedto provideinstreamflows for Moapadaceandotherendemicaquaticspecies,
whichwould be anonconsumptivewaterusewith noadverseeffect uponexisting
water diversions. Indeed, Muddy River flows downstream might actuallyincrease,
for example,if waterin theWarmSpringsareawasconvertedfrom private
agriculturaluseto instreamflow use. Acquisitionsby theServicewould besubject
to NEPAat thetime theyareactuallyproposedandan environmentalassessment
or EISwould becompletedat thattime. These documents would address any
potentiallocal economicimpactsor effectson downstreamwaterusers.Landsold
to theServicewould resultin lossofprivatepropertyin thelocal taxbasewhich
could impactthelocaleconomy,but the Servicemakespaymentsin lieu oftaxes
on refugelandsto minimizetheseimpacts. TheServiceis alsointerestedin
developingconservationagreementswith willing landownersratherthan
purchasingpropertyorwaterrights. With a conservationagreement,the
landowner would retain ownership of the property and/orwaterrights,while
allowing activitiesbenefittingMoapadace. Conservationagreementswould
minimize thepotentialfor any adverseeconomiceffects.

C: The Moapa dacepopulation should be monitored before the recovery
plan is implemented; it may currently be self-sustaining.

R: Funding to develop andimplementamonitoringplanis not currentlyavailable.
Identificationofmonitoringasa recoverytaskin theplanwill assisttheService
andotherparticipatingagenciesin obtainingnecessaryfundingfor population
statussurveys.
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C: Is the Serviceproposingto list any other speciesmentioned in the
recoveryplan?

R: TheplandiscussessevenspeciesofspecialconcerninhabitingtheMuddyRiver
ecosystem,specifically,threefish speciesandfourinvertebratespecies.
Implementationoftasksin this recoveryplanshouldreducethreatsto these
speciesandmayimprovetheirstatussuchthat listing is notnecessaryto provide
for theirlong-termprotection.

“Conservationis sometimesperceivedasstoppingeverything
cold, as holdingwhoopingcranesin higheresteemthan
people. It is up to scienceto spreadtheunderstandingthat
thechoiceis notbetweenwild placesorpeople. Rather, it is
betweena rich or an impoverishedexistencefor man.”

ThomasE. Lovejoy- ConservationBiology 1980
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