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EXECUTIVE SUMMARY

Current Status: The Warnersuckerwasfederallylisted asthreatenedin

September1985. The Foskett speckled daceandtheHutton tui chubwere

federallylisted as threatenedin March 1985. Thesethreefishesarelisted as

threatenedby thestateofOregon,andthe Warnersuckeris alsolisted bythe State

ofNevadaassensitive. Thereis essentiallyonemetapopulationoftheWarner

suckerwhich is endemicto thestreamsandlakesgeographicallydelineatedby the

WarnerBasin. There are two knownpopulationsof the Foskett speckled dace

which are foundin FoskettandDaceSpringsin theColeman Subbasinof the

WarnerBasin. One populationof theHuttontui chubremainsandis foundin

Hutton Spring in theAlkali Subbasin.Two other rarenativefishesaddressedin

this plan occurwithin theWarnerBasin,theCowheadLake tuichub(proposed

endangeredasofMarch 1998)andthe WarnerValley redbandtrout. The Warner

Basinincludesportionsofsoutheast Oregon, northern Nevadaandnorthern

California,theAlkali Subbasinis situatedin Oregon.

Habitat Requirementsand Limiting Factors: TheWarnersuckerinhabitsthe

lakesand lowgradient stream reachesofthe Warner Valley. Lake morphand

stream morph suckers are knownto occur. The lake morph suckersnormally

spawnin the streams,but are often blockedfrom doingso by irrigation diversion

structuresor during low wateryears. Largelake-dwellingpopulationsof

introducedfisheshaveprobablyreducedrecruitmentby predatingon young

suckers. Streamhabitatdegradation has reducedsuitablehabitatandprobably

reducedtheability ofstream morphsuckersto withstandfloods anddroughts.

The Warner suckerandtheWarnerValley redbandtrout occupysimilarhabitats

in the samewatersheds(redbandtroutalsooccupyheadwaterreaches),so impacts

affectingWarner suckerswould alsoaffect WarnerValley redbandtrout. The

Foskettspeckleddaceandthe Hutton tuichubinhabit isolated springhabitats.

Theseareas arecurrentlystable,but extremelyrestricted. Any alterations to the

springsor surroundingactivities thatindirectlymodify thespringscontaining

these twospeciescould leadto theextinctionof thesespecies.The Foskett
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speckled daceandthe Hutton tuichuboccupyspring habitatsthat aresimilar to

eachother but arein differentwatersheds.Thegeneraldegradationofthese

spring habitatsis acommonproblemthroughoutthebasinsofsoutheastOregon.

TheCowheadLaketui chuboccursin CowheadSlough,drainageditchesin

historicCowheadLakeandpotentiallyspring habitatsin theCowheadLakebasin.

These areas aresimilarly degradedfrom human/grazingimpacts.

RecoveryObjective: This recoveryplan outlinesstepsdesignedto recoverthe

WarnerBasinandAlkali Subbasinaquaticecosystemswith specificgoalsfor the

listed species (Warnersucker,Huttontui chub,Foskettspeckleddace). Where

information exists,other aquatic speciesareincluded(WarnerValley redband

trout andCowheadLake tuichub)with theassumptionthatmeasuresto improve

the entirewatershedwill benefit other aquaticspecies. Thisrecovery plan

proposesdifferent primaryobjectivesfor thethreethreatenedspecies. The

primaryobjectivefor the Warnersuckeris theeventualdelistingof thespecies.

The Foskett speckled daceandHutton tuichubwill probablynot be delistedin the

nearfuturebecauseoftheir extremelyisolated rangesandpotentialfor

degradationofthesehabitatsfrom localizedevents.The primaryobjective,

therefore,is the long-term persistenceofthese twospeciesthrough preservationof

theirnativeecosystems.

Warner sucker Delisting

Huttontui chub Long-termpersistenceandconservationoftheir

nativeecosystem

Foskett speckled dace Long-term persistenceandconservationoftheir

nativeecosystem

RecoveryCriteria: TheWarner suckermaybe considered fordelistingwhen:

1. A self-sustainingmetapopulation(a groupof populationsof onespecies

coexistingin time but notin space)is distributedthroughoutthe

Twentymile, Honey,andDeepCreek(belowthefalls) drainages,andin
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Pelican,Crump,andHartLakes. Self-sustainingpopulationswill be

determinedbasedon parameterssuchas:

• multiple age-classes, includingadults,juveniles, andyoungofthe

year,which approximatenormalfrequencydistributions,

• astableor increasingpopulationsize,

• documented reproductionandrecruitment,and

• Self-sustainingpopulations formaviablemetapopulation,large

enoughto maintainsufficient geneticvariation toenableit to

evolveandrespond tonatural habitatchanges.

2. Passageis restoredwithin andamongtheTwentymile,HoneyandDeepCreek

(below thefalls) drainagesso that theindividual populationsofWarner

suckers can functionas ametapopulation.

3. No threatsexist thatwould likely threaten thesurvivalof thespeciesover a

significantportionofits range.

Theconservationandlong termsustainabilityof the Hutton tuichubandthe

Foskettspeckleddace,will be metwhen:

1. Long-termprotectionto theirrespectivehabitats,includingspringsource

aquifers,spring poolsandoutflow channels,andsurroundinglands, is

assured.

2. Long-termhabitat managementguidelinesaredevelopedandimplementedto

ensure thecontinued persistenceofimportanthabitatfeaturesandinclude

monitoringof currenthabitatandinvestigationfor andevaluationof new

springhabitats.

3. Researchinto life-history, genetics,populationtrends, habitatuseand

preference,andother importantparametersis conductedto assistin further

developingand/orrefiningcriteria 1) and2), above.

ActionsNeeded:ForWarnersucker,Hutton tuichubandFoskett speckleddace:

1. Protectandrehabilitatelisted fish populationsand habitat.

2. Conservegeneticdiversity of populationsof listed fishes.

3. Ensure adequate watersuppliesareavailablefor listed fish recovery.
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4. Monitor listed fish populationsandhabitatconditions.

5. Evaluatelong-termeffectsof climatictrendson the recoveryoflisted fish.

RecoveryCost: Manycostsassociatedwith Warnersucker,Foskettspeckled

dace,andHutton tuichubrecoverywill dependon researchresultsand

managementplansthat are yet tobe completed. Given that, however,an attempt

was made to comeup with an estimatefor the total costofrecovery. The

estimated costis $4.2 million. This numberwill needto be modified as costs are

furtherrefined.

Dateof Recovery: Delisting of theWarner suckercouldbe initiated in 2015, if

recovery criteria aremet.

vi



TABLE OF CONTENTS

Page

DISCLAiMER PAGE 1

ACKNOWLEDGMENTS 11

EXECUTIVE SUMMARY in

LIST OF FIGURES x

LIST OF TABLES x

I. INTRODUCTION 1

Brief Overview 1

A. PhysiographicDescription 3

B. Descriptionsof ThreatenedandRare NativeFishesof the Warner Basin

andAlkali Subbasin .. 4

ThreatenedFishes . 4

Warner Sucker . 4

Taxonomy 4

Description 5

HuttonTui Chub 7

Taxonomy .. 7

Description 7

FoskettSpeckledDace . 8

Taxonomy 8

Description 8

Rare NativeFishesoftheWarnerBasin 8

WarnerValleyRedbandTrout 9

Taxonomy. 9

Description 9

CowheadLakeTui Chub 10

Taxonomy . 10

Description . . 10

C. Distribution and AbundanceofThreatenedandRare NativeFishes

oftheWarnerBasinand Alkali Subbasin 11

vii



ThreatenedFishes 11

WarnerSucker 11

Historic 11

Current 12

Hutton Tui Chub 13

Historic andCurrent 13

FoskettSpeckledDace 14

Historic andCurrent 14

Rare NativeFishesof theWarnerBasin 15

WarnerValleyRedbandTrout 15

Historic andCurrent 15

CowheadLakeTui Chub 16

Historic andCurrent 16

D. Life History andHabitatofThreatenedandRare NativeFishesof the

WarnerBasinand Alkali Subbasins . . 16

ThreatenedFishes .... 16

Warner Sucker 17

LakeMorphsvs. Stream Morphs 18

Age andGrowth 18

Feeding 19

SpawningHabitat 19

Larval andJuvenile Habitat 20

Adult Habitat 21

HuttonTui Chub 22

FoskettSpeckledDace 22

Rare NativeFishesoftheWarnerBasin . 22

WarnerValley RedbandTrout . . 22

LakeMorphs vs Stream Morphs 22

Age andGrowth 23

Habitat 23

CowheadLakeTui Chub 24

Age andGrowth 24

Habitat 24

viii



E. Reasons forDeclineandCurrent Threats . 25

GeneralStreamChannelandWatershedDegradation . 25

IrrigationDiversion Practices 27

IntroducedPredaceousFishes 28

Threats toSpringSystems 30

F. Current ConservationEfforts 32

Warner Sucker 32

Salvage,RefugePopulationsand CaptivePropagation 32

FishPassageImprovements 33

Research 33

Improved FederalLandManagement 34

FoskettSpeckledDace . 35

HuttonTui Chub 35

G. Determinationof Critical Habitatfor theThreatenedFishes 35

Role ofCritical Habitatin SpeciesConservation 36

RelationshipofRecoveryPlanto DesignatedCritical Habitat 37

RecoveryPlanTasksasConservation Recommendations 38

H. Recovery Strategy 39

II. RECOVERY 40

A. RecoveryObjectiveandCriteria 40

B. Step-downOutline andNarrativeofRecoveryActions 42

III. LITERATURE CITED. 57

IV IMPLEMENTATION SCHEDULE 67

APPENDIX I - Conservationof RareFishes OutsidetheWarnerBasinand

Alkali Subbasin 75

APPENDIX II - Figure 3. Drawingofa genericfish 80

APPENDIX III - Glossary 81

APPENDIX IV: Summaryofthe AgencyandPublicCommentson the

Draft RecoveryPlanfor theThreatenedandRare NativeFishesof

the WarnerBasinandAlkali Subbasin 84

ix



LIST OF FIGURES
Page

Figure 1. InteriorBasinsof Oregon 2

Figure2. Map oftheWarnerBasinandAlkali Lake 6

Figure3. Drawingofagenericfish 80

LIST OF TABLES
Page

Table1. Commonand scientificnamesof other rarefish speciesof the Interior

Basinof Oregonandthebasin/subbasinsthey are foundin that maybenefit

from implementationof recoverytasksasconservationrecommendations

from the recovery plan 78

Table2. Other rarefish speciesof the InteriorBasinsof Oregon thatmaybenefit

from implementationofrecoverytasksasconservationrecommendations

andtheapplicablerecoveryplantasks 79

x



I. INTRODUCTION

Brief Overview

This recovery plan providesinformationto guide recoveryof the

threatenednativefishesof theWarnerBasinandtheAlkali Subbasinin

southeasternOregon. This plan focuses onimproving theaquaticecosystemof

threespecieslisted as threatenedin 1985, theWarner sucker(Catostomus

warnerensis),the Foskettspeckleddace(Rhinichthysosculusssp.),andthe

Hutton tui chub(Gila bicolor ssp.). Thesethreefishesarealsolisted as

threatenedby the stateof Oregon (Oregon Natural Heritage Program1995). The

Warner suckerandthe Foskettspeckleddace occurin waterbodies within the

WarnerBasin;the Hutton tuichub occursin the adjacentAlkali Subbasinofthe

ChewaucanBasin(Figure 1). Two other rarenativefishesoccurin the Warner

Basinandareincludedin this recoveryplan; these are theCowheadLake tuichub

(Gila bicolor vaccaceps)and theWarnerValley redbandtrout (Oncorhynchus

mykissssp.). The recoveryactionsfor thethreethreatenedfishesareprovidedin

section II. These fisheshave declinedin numbersdueto modificationsoftheir

native habitat,an occurrence widespreadin Oregon’sInterior Basin(Figure 1).

For this reason,Appendix 1 is includedas it identifiesfourother adjoiningbasins

andthe rarenativefishes inhabitingthesebasinsthat arealsoshowingsignsof

decline. As a result,it maybe of some utilityto promotethe recovery actions

describedin this plan asconservationtasks for the rarenative fishesin these

adjacentbasins.

Theaim ofthe recovery actionsis to restore morenatural aquatic habitat

conditionsthroughouttheWarnerBasinandAlkali Subbasin. The recovery

actionsapplyspecificallyto the three threatenedspeciesandtheecosystemthey

live in. The recovery actionsemphasizeusing,wherepossible,naturalprocesses

to returnspecifichabitatsandwatershedsthat have beendegradedby human

impacts to morenaturalconditions. Theseprocessesshould benefitother

decliningrarenativefishesin theWarnerBasin like theCowheadLake tuichub

andWarnerValley redbandtrout. Therefore,insteadoffocusingon single
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species,the focusofthis recovery planis theconservationofthe aquatichabitats

in theWarnerBasin andAlkali Subbasinof southeastern Oregon to conserve the

varietyof nativefishesfound within thesehabitats. Recovery actions thatrestore

andconserve aquatic habitatconditionswill benefitcurrentlynon-listedrare

nativefishesandmayensuretheir long termconservation. In accordance with

theU.S. FishandWildlife Service’sRecovery PriorityGuidance(U.S. Fishand

Wildlife Service 1983),basedon a moderate degreeofthreatandahigh recovery

potential,the Warnersuckerhas beengivena recoverypriority of 8. TheHutton

tui chub andthe Foskettspeckleddace eachhavebeengivena recoverypriority

of 18 basedon theirperceivedlow degreeof threatsand lowrecoverypotential.

Themajority ofthe information providedin this recovery plan addresses

the Warnersuckerbecause thereis comparativelymoreinformationavailablefor

this speciesthanfor the Foskettspeckleddaceandthe Hutton tuichub. Because

ofthetechnicalnatureofmuch ofthis recoveryplan,a glossaryhas been provided

on page80. Any words, other thanspeciesnames,written in “bold italics” have

beendefinedin theglossary(AppendixIII).

A. Physiographic Description

There aresevenendorheic(closedwith no outflow) basinsin southeastern

Oregon(Catlow, Chewaucan,Fort Rock, GooseLake,Maiheur-Harney,Alvord,

and Warner) whichmake up the GreatBasinportionof Oregon(Figure 1). The

WarnerBasin is dividedinto theWarnerLakesandColemanSubbasinsandthe

ChewaucanBasin is furtherdivided into theAlkali, LakeAbert, and Summer

LakesSubbasins.Eachbasinhas beencreatedby the processofuplifting and

tilting grabens(large sunken blocksof ground)andhorsts (largeuplifted blocks

of ground)in ageneralnorth-southorientation. During the Pleistocene era (2

million to 10,000yearsago)eachofthesebasinscontainedlargelakes. Sincethis

time therehavebeenglaciations(wet periods) creatinglarge lakesin eachbasin,

andarid periodscreatingmanysmallerlakesin eachbasin(HocuttandWiley

1986). The resultoftheseperiodicepisodesofisolationandjoining of habitats

has beendifferentiation,andin some instances,speciationof thenativefishesof
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this region. Today(a periodofisolation),thefish assemblagesin eachbasin show

varyinglevelsof differentiation. Thenativefish faunaofeach region has a core

groupof fishesgenerallyconsistingof oneor moreofthefollowing; Gila sp.

(chub),Rhinichihysosculusssp. (speckleddace),Oncorhynchussp.(trout) and

Catostomussp. (sucker). Becausethethreelisted fishesoccurin theWarner

BasinandtheAlkali SubbasinoftheChewaucanBasin,thesetwo riverbasinsare

the focus for thebiological discussionsandrecoverytasks identifiedwithin this

recoveryplan. Other rarenativefishesoccur throughout the otherbasins. Fishes

within the Goose LakeandHarney-MalheurBasinsare notincludedin this

recovery plan because thespeciesmake-upofthesebasinsis different enoughto

warrantindividual attention.

Thenativefish assemblagein theWarnerBasinconsistsof Gila bicolor

(tui chub), Gila bicolor vaccaceps(CowheadLake tuichub),Rhinichthysosculus

(speckleddace),Rhinichthysosculusssp.(Foskettspeckleddace),~Tatostomus

warnerensis(Warnersucker),andOncorhynchusmykissssp. (WarnerValley

redbandtrout)(Williams et al. 1990). Introducedexoticsareblack crappie

(Pomoxis nigromaculatus),white crappie f~Pomoxisannularis),brownbullhead

(Amelurus nebulosus),andlargemouthbass(Micropterus saimoides).TheAlkali

Subbasin contains onlyonefish taxon, theHutton tul chub(Gila bicolor ssp.).

B. Description of Threatened and Rare Native Fishesof the

Warner Basin and Alkali Subbasin

Threatened Fishes

Warner Sucker

Taxonomy

TheWarner suckerwaslisted bytheU.S. FishandWildlife Service

(Service)as threatenedin 1985 (U.S. FishandWildlife Service1985a). Cope

(1883)collectedsuckershe referredto asCatostomus tahoensisfrom the“third
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Warnerlake” (presumablyHart Lake)(Figure2) althoughhe noteddifferencesin

thesizeofscalesbetween theWarnerLakesuckersandC. tahoensisfrom

PyramidLake,Nevada. TheWarner suckerwasrecognizedasdistinct and

describedas a newspeciesby JO. Snyder(1908)basedon specimenscollected

from the WarnerValley in 1897and 1904. He reportedthespeciesfrom Warner

Creek (nowDeepCreek), sloughssouthof Warner Creek,andHoneyCreek.

Relationshipsofthe newsuckerto existingspecieswere notprecisely defined,but

Snyder (1908) notedaffinities to C. tahoensisof theLahontanBasin, andC.

catostomusofwide distributionin northernNorthAmerica. Thedistinctiveness

ofthe Warnersuckeras aspecieswasconfirmedby additionalcollections

(Andreasen1975,Bond andCoombs1985). RelationshipsoftheWarnersucker

areclearly withinthe subgenusCatostomus(Smith 1966),although identification

of theclosestrelative hasremainedelusive. Preliminarygenetic resultsby Harris

(P. Harris, Oregon StateUniversity,pers.comm., 1996)places the Warner sucker

as asisterspeciesto theWall Canyon suckerofNevada(speciesyet to be

described).Morphologically, all thesespeciesaresimilar andprobablythe result

ofallopatric speciation(speciationin populationsthat aregeographically

isolated).

Description

TheWarner suckeris aslender-bodied speciesthatattainsamaximum

recordedFork Length (FL) (themeasurementon afish from the tip ofthe nose to

themiddle ofthetail where a‘N” is formed) of 456 millimeters(17.9inches).

Pigmentationof sexuallymatureadultscanbe striking. Thedorsaltwo-thirdsof

the headandbody areblanketedwith darkpigment,which borderscreamywhite

lowersidesandbelly. During the spawningseason,maleshavea brilliant red (or,

rarely,bronze) lateralband alongthemidlineof thebody, femalecolorationis

lighter. Breeding tubercles(small bumpsusuallyfoundon theanal,caudaland

pelvic fins during spawningseason)arepresentalongtheanalandcaudalfins of

maturemalesand smallertuberclesoccasionallyoccuron females(Coombset al.

1979).

Sexescanbe distinguishedby fin shape,particularlytheanalfin, among

sexuallymatureadults(Coombset al. 1979). Theanalfin ofmalesis broadand

5



Alkali Lake
Hutton Spring I

I

10 MIle.

Scale 1:525,000

Stone Coral Lake

Campbell Lake

Upper Campbell Lake

Swamp Lake

AnderSOn Lake

County — — —

Lake County

Flagstaff Lake

Mugwump I

Pelican
Lake

I~eaerVo•r

NEVADA

S.~yd.t Cr.

Tw.Iw.eb Cr.

Cunm Cr.

CALIFORNIA

Caump Lake Stream

~ Stream-Occupied Habitat

Z Designated Critical Habitat

U Lake-Occupied Habitat

El Important Habitat When
Water Is Present

OREGON

Figure 2. Map of the Warner Basin and Alkali Lake
6



roundeddistally, whereas thefemale’s is narrowerin appearanceandnearly

pointed or angular. Bond and Coombs(1985)listed thefollowing characteristics

of the Warnersuckerthatdifferentiateit from other westernspeciesof

Catostomus:dorsal fin baseis short, its lengthtypically lessthan,or equal to, the

depthof thehead;dorsalfin andpelvicfins have9 to 11 rays; lateral line

(microscopiccanal alongthebody, locatedroughly atmidside) has73 to 83

scales, andgreater than25 scalesaroundthecaudaipeduncie(rear,usually

slenderpartofthebody between thebaseofthe lastanalfin ray and thecaudalfin

base);the eyeis small, 0.035 (3.5 percentStandardLength (SL))(straight-line

distancefrom the tipofthesnoutto the rearendofthevertebralcolumn)or less in

adults; dark pigmentationis absentfrom the lower1/3 ofthebody; in adults,a

pigmentedareaextendsaround thesnout abovethe upperlip; themembrane-

coveredopeningbetween bonesoftheskull (fontanelle)is unusually large,its

width more thanonehalf the eye diameterin adults.

Hutton Tui Chub

Taxonomy

The Hutton tuichubwaslisted as threatenedin 1985, (U.S. Fishand

Wildlife Service1985b). The Hutton tuichub (Gila bicolor ssp.)is an aiopatric

(occupyingdifferent geographicalareas) formthatis currentlybeing described

(hence,it has not yetreceiveda subspecificname). Bills (1977)studiedsix tui

chubpopulationsin southeastern Oregonwhich had historicallybeen referred to

asone subspecies,Gila bicolor oregonensis.He determinedthatenough

differentiationhad occurred to warrantseparatingtheminto four discrete

subspecies,unfortunatelyhe did not namethem. Oneof thesesubspeciesis the

Huttontui chubof theAlkali Subbasin. Bills (1977)suggestedthat the tuichub

probablygainedaccess to theAlkali Subbasinat least46,000yearsago and

becameisolatedfrom the Fort RockBasinbetween25,000and 32,000yearsago.

Description

Despite the undescribedstatusofthe Hutton tuichub,thereis information

regardingits identification. The Hutton tuichubwas foundin only one spring in

7



theAlkali Subbasin,asecondspring reported tocontainHutton tui chubwas not

locatedin 1996andthereforetheexistenceofa secondpopulationis questionable.

Bills (1977) performedan extensiveexaminationofmorphometric

(measurementstakenon the body)andmeristic(referringto whole integercounts)

charactersandfound the Hutton tuichubto be distinguishable fromothertui chub

in adjacentbasinsby morphologyof thehead. Thesecharactersare:headhas a

convexoutline, is longer(from tip of snoutto rearedgeof thegill cover), deeper,

andthe distancebetween theeyesis greater than othertui chub subspecies.

FoskettSpeckled Dace

Taxonomy

The Foskettspeckleddace waslisted asthreatenedin 1985, (U.S. Fishand

Wildlife Service1985b). The Foskettspeckleddace(Rhinichihysosculusssp.)is

anallopatricform that is currentlybeing described(hence,it has not yetreceiveda

subspecificname). Thetiming of the isolationbetween theWarnerLakes

Subbasinand theColemanSubbasinis uncertain althoughit might be as recent as

10,000yearsago (Bills 1977).

Description

Despite theundescribedstatusthereis informationregardingits

identification. It canbe distinguishedfrom otherspeckleddaceby external

characteristics,suchas: a muchreducedlateralline, about15 scaleswith pores;

about65 lateralline scales;a largeeye;thedorsalfin is positionedwell behindthe

pelvic fin but before thebeginningof theanalfin; barbelsare presenton most

individuals (C. Bond,OregonStateUniversity,pers.comm., 1990).

Rare Native Fishesof the Warner Basin

The threatenedHuttontui chubis theonly fish foundin theAlkali

Subbasin,sothis sectionwill only address the rarefishesofthe WarnerBasin.
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Warner Valley Redband Trout

Taxonomy

Taxonomically,redbandtrout aregroupedwith rainbowtrout

(Oncorhynchusmykiss). Redbandtrout are foundin manyisolatedinterior areas

ofthe GreatBasin(Malheur-Harney,Catlow,Fort Rock,Warner,Chewaucan,

Goose LakeBasins,but notin theAlvord Basin). Theredbandtrout native to the

WarnerBasin, calledtheWarnerValley redbandtrout (0. mykissssp.),was

studiedby Currens (1997)andfound tobe most closelyrelatedto the redband

trout in GooseLake. TheWarnerValley redbandtroutwas recognizedasa

distinct biologicalunit of conservationby theAmericanFisheriesSociety

(Williams et al. 1989)andwaslisted as a Category2 candidatespeciesby the

Servicein 1991 (U.S. FishandWildlife Service1991). In 1996, changesto the

Service’sCandidatePolicy (U.S. FishandWildlife Service1996)removedthis

speciesfrom Candidatestatus.

Description

Streamsin theWarnerBasinwere stocked withhatcheryrainbowtrout up

until at least1989andsomereservoirsandlakeswithin thebasinarestill stocked.

There hasprobablybeensomeintrogression (thespreadof genesofonespecies

into the genepool ofanotherby hybridizationandbackcrossing)ofhatcherytrout

genesinto thewild WarnerValley redbandtrout population. Behnke(1992)

founddifferencesin body counts(vertebrae,scales abovelateralline, gill rakers)

for specimens collectedfrom HoneyCreek in 1968 (N~8) and 1904(N=19).

Explanationsfor thesedifferencescouldbe dueto small samplebias,

environmentally induced morphological changesor introgression(D. Markle,

OregonStateUniversity, pers.comm., 1997). Genetic analysisis needed to

determinewhich explanation(s)areappropriate.Currens(K. Currens,Northwest

IndianFisheries Commission,pers.comm., 1996) reported that theredbandin the

WarnerBasinarestill geneticallydistinct from rainbowtrout. Currensalso

reportedthat theWarnerBasinmetapopulation(a groupof populationsofone

speciescoexistingin timebut not in space)ofredbandtrout wasdifferent from

redbandtrout in neighboringbasins. Theremaystill be some geneticallypure
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WarnerValleyredbandtrout in highelevationstreams(J. Williams, Bureauof

LandManagement,pers.comm., 1996).

Stockingof hatcherytroutceasedin 1989andwork by Currensindicates

that theWarnerValley redbandtrout is still geneticallydistinct (K. Currens,pers.

comm., 1996). Themetapopulationofredbandin theWarnerBasin is presumed

to havereachedan equilibrium with any introgressedgenes fromstockedrainbow

trout (J. Williams, pers.comm., 1996). For these reasonsanytrout caughtin the

WarnerBasin, with thepossibleexceptionofWarnerPond,Sid Luceand Priday

Reservoirs,andVee Lake(hatcherystockarestill plantedin theseareas),are

assumedto be WarnerValley redbandtrout. WarnerValley redbandtrouthave

elliptical parr marks(dark barsin juvenilesthat areusuallyabsentin adults),a

muchredderlateralstripeandwhite tips on thepelvic andpectoralfins that

separatethem fromotherredbandtrout.

Cowhead Lake tui chub

Taxonomy

TheCowheadLake tuichub (Gila bicolor vaccaceps)wasproposedto be

federallylisted asendangeredby theU.S. FishandWildlife Serviceon March30,

1998(U.S. FishandWildlife Service1998). This subspecieswasfirst recognized

as adistinct form by HubbsandMiller (1948)andwasformally describedby Bills

andBond(1980). Possiblerelationshipsarewith tui chubfrom thelakes (Hart,

Crump,Pelican)in WarnerValley (HubbsandMiller 1948);however,this was

questionedby Bills andBond (1980)on thebasisof differencesin gill raker

(tooth-likeprojectionon thefront edgeofthegill arch)length andfin andhead

shapesbetweenpopulationsin the tworegions.

Description

TheCowheadLake tui chubis similar to theKlamathtui chub, Gila

bicolor hicolor, but is differentiatedprimarily on thebasisof highergill raker

counts(Bills andBond 1980). TheCowheadLake tuichubhas 19 to 25 short,

“bluntly rounded”gill rakers,comparedwith 10 to 15 gill rakersin theKlamath

tui chub. Othermorphologicalfeaturesthat characterizethis subspeciesare: the
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headis not as deep asin otherchub,is relatively longer, andis convexin profile

with a roundedinterorbital (area between theeyes);anuchal hump (pertainingto

thebackofthe neck)is present,but is not very pronounced; the lower jawis not

overhungby the upper jaw;andthecaudalpeduncleis relatively deep.Predorsal

scales(therow ofscales alongthe middleofthe back between theheadandthe

dorsalfin) number26 to 35 andthereareapproximately57 lateralline scales.

Colorationis similar to othersubspeciesexceptthereis a darklateralstripewith

speckleson theheadregion,especiallythe cheekandoperculum(the groupof

bones thatform thegill coverings),andon the lower body. Reproductivemales

andfemalesdevelop breedingtubercles, especiallyon the anterior raysofthe

pectoralfins (Moyle et al. 1995).

C. Distribution and Abundanceof Threatened and Rare Native

Fishesof the Warner Basin and Alkali Subbasin

In this recoveryplan, “larvae” refersto theyoungfrom thetime of

hatchingto transformationinto juvenile(severalweeks ormonths),“juvenile”

refers toyoungthat aresimilar in appearance toadultsbut notsexuallymature.

“Young-of-year” (YOY) refersto membersof age-class0, from transformation

into juvenileuntil January1 of the yearfollowing theirhatching.

ThreatenedFishes

Warner Sucker

Historic

The probablehistoric rangeof theWarner sucker includesthemain

Warner Lakes(Pelican,Crump,andHart), andotheraccessiblestandingor

flowing waterin theWarnerValley, aswell as thelow to moderategradient

reachesof the tributarieswhich drain into theValley. The tributariesinclude
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DeepCreek, up to thefalls westof Adel, the Honey Creekdrainage,andthe

TwentymileCreekdrainage. In TwelvemileCreek,a tributaryto Twentymile

Creek,the historicrangeofthesuckerextendedthrough Nevadaandbackinto

Oregon, butprobablynot as high as theCaliforniareachofthestream.

Earlycollectionrecordsdocumentthe occurrenceof theWarnersucker

from DeepCreekup to the falls about5 kilometers(3.1 miles) westof Adel, the

sloughssouthof DeepCreek, andHoneyCreek(Snyder1908). Andreasen(1975)

reportedthat long-time residentsoftheValley describedlarge runsof suckersin

the Honey Creekdrainage, evenfar up into thecanyonarea.

Current

Between1977and 1991, eight studiesexaminedtherangeanddistribution

ofthe WarnersuckerthroughouttheWarnerValley (Kobetich1977, Swenson

1978, Coombset al. 1979, CoombsandBond 1980,Hayes1980, White et al.

1990, Williamsetal. 1990, White et al. 1991). Thesesurveyshaveshownthat

when adequate wateris present, Warner suckersmay inhabit all the lakes,sloughs,

andpotholesin theWarnerValley. Thedocumentedrangeof thesuckerextended

asfar north into theephemeral lakesas FlagstaffLake(Figure2) duringhigh

waterin the early1980’s, andagainin the 1990’s(Allen et al. 1996). The sucker

populationofHart Lake wasintensivelysampledto salvageindividualsbefore the

lakewent dryin 1992.

Stream residentpopulationsare foundin HoneyCreek, Snyder Creek,

TwentymileCreekandTwelvemileCreek. Intermittentstreamsin thedrainages

maysupportsmall numbersofmigratorysuckersin highwateryears. No stream

resident suckershavebeen foundin Deep Creek since1983 (Smithet al. 1984,

Allen et al. 1994),althoughalake residentfemaleapparentlytrying to migrate to

streamspawninghabitatswascapturedandreleasedin 1990(White et al. 1990).

The knownupstreamlimit of theWarner suckerin TwelvemileCreekis through

the Nevada reachandbackinto Oregon(Allen et al. 1994). However,the

distributionappearsto be discontinuousandcenteredaroundlow gradientareas

that form deeppoolswith protectivecover. In the lowerTwentymileSlougharea

on the eastsideoftheWarnerValley, White et al. (1990)collectedadult and

young suckers throughout theslough andGreaserReservoir. This areadriedup in
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1991,but becauseof its marshycharacter,maybe importantsucker habitat during

high flows. Larval, YOY, juvenileand adultsuckers capturedimmediatelybelow

GreaserDam suggesteithera sloughresidentpopulation,or lakeresident suckers

migratingup theTwentymile Sloughchannelfrom CrumpLake tospawn (White

et al. 1990, Allen etal. 1996).

A populationestimateofWarner suckersin streamswas conductedin

1993 on the Honey Creekand TwentymileCreekdrainages(Tait andMulkey

1 993b). Approximately20 percentofavailablestream habitatin the Honey Creek

drainagewas sampled. Thepopulationsampledwithin Honey Creek was

estimated at77 adults, 172juveniles,and4,616YOY. Approximately60 percent

oftheavailablestreamhabitat in theTwentymileCreekdrainagewasalso

sampled.Estimates were2,563 adults,2,794 juveniles,and4,435 YOY.

As of 1996, the Hart LakeWarner suckerpopulationwasestimatedat 493

spawningindividuals (with95 percentconfidenceintervalsof439 to 563; Allen et

al. 1996). Although this is theonly quantifiedpopulationestimateof Warner

suckers ever made for HartLake,it is likely well below theabundancesfoundin

Hart Lake prior to thedrought.

Hutton Tui Chub

Historic andCurrent

Prehistorically(about46,000yearsago; Bills1977)Alkali Lakeis

estimatedto havereacheda maximumdepthof 82.5 meters(275 feet) and

covered about2,331 squarekilometers(900squaremiles). Sincethat time the

waterlevel has fluctuatedbut followed a dryingtrend. In 1977 thedistributionof

the Hutton tuichubincludedtwo springsin theAlkali Subbasin,Hutton Spring,

and anunnamedspring. Hutton Springhasbeendikedandhas apool

approximately12 meters (40 feet)wide, 4.5 meters(15 feet) deepand is

surroundedby rushes. Theunnamedspring is 500meters (1,666 feet) to the

southeastof HuttonSpring. It is significantly smallerin sizewith a diameterof

3.3 meters(11 feet) andadepthof 0.74 meter (2.4 feet)(Bills 1977). Bills (1977)

estimated300 Hutton tuichubin Hutton Spring and150 in theunnamedspring.
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Attempts tofind the unnamedspring in 1996wereunsuccessfuland this

population’sexistenceis questionable.

Foskett Speckled Dace

Historicand Current

Foskettspeckleddacewereprobablydistributedthroughoutprehistoric

(approximately12,000yearsago) ColemanLakeduringtimesthat it held

substantialamountsofwater. As the lake dried, thesaltcontentof the lake water

increased.Suitablehabitat wouldhavebeen reducedfrom a largelaketo any

spring systemsthat providedenough habitatfor survival.

Springsthatremainwithin thevicinity of ColemanLakeincludeFoskett

Spring andDaceSpring. Both springsareextremelysmall and shallowwith

limited habitat forfish. FoskettSpringhas theonly knownnative populationof

Foskettspeckleddace. Thespringoriginatesin a pool about5 meters (16.6 feet)

across, thenflows towardColemanLakein a narrow,shallow channel

(approximately5 centimeters(2 inches)deepand5 centimeters(2 inches)wide).

The source pool has aloose sandybottomandis chokedwith macrophytes(large

plants that arevisible to thenakedeye). Thespringbrook(outflow channel)

eventuallyturns into amarshandfinally driesup beforereachingthebedof

ColemanLake. Bond (U.S.Fishand Wildlife Service1985b)estimatedthe

populationofFoskettspeckleddacein FoskettSpring to be 1,500individuals.

Dambacher(pers. com. 1998)estimatedthere tobe about204 Foskett speckled

dacein the sourcepool, 702 in thespringbrook, and 26,881in theshallow

pool/marsh. This habitatis outside theexclosurefenceanddriesperiodically.

DaceSpring is approximately0.8 kilometer(0.5 mile) south ofFoskett

Spring. This spring may haveoriginallybeenoccupiedby Foskettspeckleddace

but therewerenonefoundin the 1970’s. In November1979, 50 Foskett speckled

dace were transplanted into the thenfishlessDaceSpring from FoskettSpring

(Williams et al. 1990). In August 1980, 50 more Foskettspeckleddace were

introducedinto DaceSpring. DaceSpring is smallerthan FoskettSpring andeven

more choked withmacrophytes.Thespringoutflow terminatesin a cattle

watering trough wherefewer than20 Foskettspeckleddace wereseenin 1996(A.
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Munhall,BureauofLandManagement,pers.comm., 1996). Dambacherfound 19

in 1997. The watering troughis at approximatelythesameheight/elevationas the

springhead with a pipeenteringinto thesideof thetrough. This allowsthefish

accessinto thetrough, but does notallow thefish to return to thespring.

Rare Native Fishesof the Warner Basin

Warner Valley RedbandTrout

Historic andCurrent

Historically, WarnerValley redbandtroutwereprobably distributed

throughoutall passablecreeksin theWarnerBasin. This includedthe lakes

(when they were not dry)and streamsup to theheadwaters.

Recentsurveys(KennedyandNorth1993;Tait andMulkey 1993a,b;

KennedyandOlsen1994;Allen et al. 1 995a,b)foundredbandtrout in all areas

that weresampled.Theseinclude:Hart andCrumpLakes; Honey Creek to about

18 kilometers(11 miles) upstreamfrom Hart Lake; Snyder Creek, whichis a

tributary to HoneyCreek;TwentymileCreekup to theconfluenceof Twelvemile

Creek;TwelvemileCreek to about14 kilometers(9 miles) upstreamfrom the

confluencewith TwentymileCreekin the reach thatcrossesinto Nevadaandalso

upstreamwhereTwelvemilereturns to Oregonandinto California. The larger

lakes (HartandCrump)driedup in 1992after a fewyearsofdroughtin the area.

Redbandtroutwerefoundin HartandCrumpLakes bothbeforeand afterthis

event,althoughin largernumbersafter the drought(C. Allen, TheNature

Conservancy,pers.comm., 1996).

PresentabundanceofWarnerValleyredbandtroutin streamsappears to

be low. Populationdensities,extrapolatedfrom 100 meter (333.3foot) sections,

rangedfrom 11 to 456 redbandtrout per 1.6 kilometer (1 mile) in Honeyand

TwelvemileCreeksrespectively(Tait andMulkey 1 993b). In 1995, 11 redband

werecollectedfrom DeepCreekandHart andCrump Lakes.In 1996,49 redband

werecollectedfrom HoneyCreekandHart, CrumpandCampbell Lakes(Allen et
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al. 1996). Absolutenumberscan notbe compareddue to different methodsand

fishing efforts (C. Allen, pers.comm., 1996)

Cowhead LakeTui Chub

Historic andCurrent

CowheadLakeis situatedin theextremenortheasterncornerofModoc

County, California(southwest cornerof theWarnerBasin). CowheadLaketui

chubwereprobablyfound throughoutCowheadLake (when itheldwater) andthe

low gradientportionof CowheadSlough.

Recentinformationon thedistributionoftheCowheadLake tuichubis

from 1993(Sato1993)and 1996-97(J. Olson,U.S. Forest Service,pers. comm.,

1997). CowheadLakeis pumpeddryby theprivatelandownersin thespringto

allow grazingand hayingof the lakebed. Irrigationditchesconcentrate thewater

before itis pumpedout, with theirrigation ditchesretainingwater. Under non-

droughtconditions,theCowheadLake tuichubis confinedto the irrigation

ditchesin CowheadLakeandabout4 kilometers(2.5 miles) of upperCowhead

Slough. About half thesloughis on privateland andtheremainderis managedby

the BureauofLandManagement(BLM). In 1992, during severedrought

conditions,thefish wereconfinedto turbid pools in the upperend ofCowhead

Slough(Sato1992)andin the irrigationditchesabovethepumpin 1993 (Sato

1993). Surveysin 1997 ofCowheadSloughon BLM land, from theconfluenceof

Twelvemile Creekup to privateland,foundCowheadLake tuichub inhabitingall

but the lower3 kilometers(1.5miles)of CowheadSlough(J. Olson,pers. comm.,

1997).

D. Life History and Habitat ofThreatened and Rare Native Fishes

of the Warner Basin and Alkali Subbasin

Threatened Fishes
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Warner Sucker

This sectionis abriefsummaryof the knownlife history characteristicsof

theWarnersucker. Thegeneraldistribution oftheWarner suckeris known, but

limited informationis availableon streamhabitatrequirementsandspawning

habits. Relativelylittle is known aboutfeeding,fecundity, recruitment,age at

sexualmaturity, naturalmortality, or interactionswith introducedexotic fishes.

More informationcanbefound in thecited literature.

A common phenomenonamongfishesisphenotypicplasticity (theability

of different individualsofthesamespeciesto havedifferent appearancesdespite

identical genotypes)inducedby changesin environmentalfactors(Wooton 1990,

Barlow 1995). This is mosteasilyseenby a differencein thesizeofthesame

speciesliving in differentbut contiguous,and attimessympatric(occurringin the

samearea),habitatsfor a portionof theirlives (HealeyandPrince1995,Wood

1995). The WarnerBasinprovidestwo generallycontinuousaquatic habitat

types;atemporallymorestablestream environmentandatemporallylessstable

lakeenvironment(e.g., lakes driedin 1992). Representativesof a species

occupyingthis continuumform a metapopulation. Observations indicatethat

WarnersuckersandWarnerValley redbandtroutgrow largerin lakesthan theydo

in streams (Whiteet al. 1990). The smallerstreammorphandthe larger lake

morph areexamplesof phenotypicplasticitywithin metapopulationsofthe

WarnersuckerandtheWarnerValley redbandtrout. Expressionsofthesetwo

morphsin both the WarnersuckerandtheWarnerValley redbandtroutmight be

assimpleas eachspeciesbeingopportunistic. Whenlakehabitatis available,the

stream morphmigratesdownstreamandgrowsto becomea lakemorph. These

lakemorphscanmigrateupstream tospawnorbecomeresidentpopulationswhile

the lakehabitat is available. Presumably,when the lakehabitatdriesup the lake

morphis lost but the streammorphpersists.When thelakesrefill, the stream

morphcanreinvadethe lakesto againbecomelake morphs. The lakehabitat

represents alessstablebut moreproductiveenvironmentthat themetapopulations

of Warner suckersandWarnerValley redbandtrout useon an opportunisticbasis.

The exact natureof therelationshipbetween lakeandstreammorphs remains

poorlyunderstoodandnot well studied.
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LakeMorphsvs. Stream Morphs

Thelake and streammorphsof theWarner suckerprobablyevolvedwith

frequentmigration andgeneexchangebetweenthem. Thelarger,presumably

longer-lived,lakemorphsarecapableof surviving throughseveralcontinuous

yearsofisolationfrom streamspawninghabitatsdueto drought or otherfactors.

Similarly, streammorphsprobablyserveas sources forrecolonizationof lake

habitatsin wet years following droughts,such as therefilling of theWarnerLakes

in 1993 following their desiccationin 1992. Thelossof either lakeor stream

morphsto drought,winter kill, excessiveflows, and aflushingof thefish in a

stream,in conjunctionwith the lack of safemigrationroutesandthe presenceof

predaceousexotic fishes,maystraintheability of thespeciesto rebound (Whiteet

al. 1990,Berg 1991).

Lake morphWarnersuckersoccupythe lakesand, possibly,deep areasin

the low elevationcreeks,reservoirs,sloughs,and canals.Recently,only stream

morphsuckers haveexhibitedfrequentrecruitment indicatedby a high percentage

ofYOY andjuvenilesin TwelvemileandHoneyCreeks(Tait andMulkey

1993a,b). Lakemorph suckers,on the otherhand,were skewedtowardslarger,

olderadults(8 to 12 yearsold) with no juvenilesandfew youngeradult fish

(White et al. 1991)before thelakes driedup in 1992. Since the lakesrefilled, the

largerlake morph suckershavereappeared.Lake caughtsuckersaveraged267

millimeters(10.5inches)SL in 1996(C. Allen, pers.comm., 1996),244

millimeters(9.6 inches)SL in 1995 (Allen etal. 1995a) and198 millimeters (7.8

inches)SL in 1994(Allen et al. 1995b). Streamcaughtfish averaged138

millimeters(5.4 inches)SL in 1993 (Tait andMulkey 1993b).

Age andGrowth

Warnersuckersrecoveredfrom an iceinducedkill in CrumpLake were

aged to17 yearsold and hada maximumFL of456 millimeters(17.9inches)

(White etal. 1991). Lake resident suckers aregenerallymuchlarger than stream

residents,but growthratesfor adultsare not knownfor either form. Sexual

maturity occurs atan ageof 3 to 4 years(Coombset al. 1979),althoughin 1993,

captivefish at SummerLakeWildlife ManagementArea, Oregon, successfully

spawned at the ageof2 years(White et al. 1991).
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Coombset al. (1979) measuredlarval growthandfound agrowthrateof

approximately10 millimeters(0.39inch) per monthduringthe summer(i.e.,

when thelarvaewere 1 to 4 monthsold). Sucker larvaeat SummerLakeWildlife

ManagementAreagrewas large as85 millimeters(3.3 inches)in 3 monthsduring

thesummerof 1991, but this wasin an artificial environment(earth ponds)and

maynot reflectnaturalgrowthpatterns.

Feeding

Thefeedinghabitsofthe Warnersucker dependto a large degreeon

habitatandlife history stage,with adult suckersbecomingmoregeneralizedthan

juvenilesandYOY. Larvaehaveterminal mouthsandshort digestivetracts,

enablingthemto feed selectivelyin midwateror on the surface. Invertebrates,

particularlyplanktonic(havingweak powersof locomotion) crustaceans,makeup

mostoftheir diet. As the suckersgrow, theydevelopsubterminalmouths,longer

digestivetracts,andgraduallybecomegeneralizedbenthic(living on the bottom)

feederson diatoms(small, usually microscopic, plants),filamentous(havinga

fine string-like appearance)algae,anddetritus (decomposedplant and animal

remains). Adult stream morph suckers foragenocturnallyover awide varietyof

substrates such asboulders,gravel,and silt. Adult lakemorphsuckers arethought

to have asimilardiet, though caughtover predominantly muddysubstrates(Tait

andMulkey 1993a,b).

SningiLlakim±
Spawningusuallyoccursin April andMayin streams,although variations

in watertemperatureand streamflows mayresultin eitherearlieror later

spawning. Temperatureandflow cuesappear to triggerspawning,with most

spawningtaking placeat 14 to 20 degreesCelsius(57 to 68 degreesFahrenheit)

when streamflows arerelativelyhigh. Suckers spawnin sandorgravel bedsin

slowpools (White et al. 1990, 1991,KennedyandNorth 1993). Allen et al.

(1996)surmisethat spawning aggregationsin Hart Lake aretriggeredmoreby

rising stream temperatures thanby peakdischargeeventsin HoneyCreek.

Tait andMulkey (1993b) found YOY were abundantin the upper Honey

Creekdrainage,suggestingthis areamaybe important spawninghabitatanda

19



sourceofrecruitmentfor lakerecolonization.Thewarm, constant temperaturesof

SourceSpringsat the headwatersof SnyderCreek(a tributaryof Honey Creek)

may providean especiallyimportantrearing orspawningsite(CoombsandBond

1980).

In yearswhenaccessto streamspawningareasis limited by low flow orby

physicalin-streamblockages (such as beaverdamsor diversionstructures),

suckersmayattemptto spawnon gravelbedsalongthe lakeshorelines. In 1990,

suckers wereobserveddiggingnestsin 40-I- centimeters(16±inches)ofwateron

the east shoreofHart Lake at atimewhenaccessto Honey Creek was blockedby

extremelylow flows (White et al. 1990).

Larval andJuvenile Habitat

Larvae are foundin shallowbackwaterpoolsoron streammarginswhere

thereis no current, oftenamongor nearmacrophytes.YOY are often found over

deep,still water frommidwaterto thesurface,but alsomoveinto fasterflowing

areas near theheadsofpools (Coombset al. 1979).

Larvaeventurenearhigherflows duringthedaytimeto feedon planktonic

organismsbut avoid themid-channelwatercurrent atnight. This aversionto

downstream driftmay indicatethat spawninghabitat is alsoused as rearing

groundsduring thefirst fewmonthsof life (KennedyandNorth1993). Noneof

the studiesconductedthus far havesucceededin capturingsuckers younger than2

yearsold in the lakes,andit has beensuggestedthat theydo not migratedown

from the streamsfor 2 to 3 years(Coombset al. 1979). Theabsenceofyoung

suckersin the lakes,evenin years following spawningin the lakes, couldbedue

to predationby introducedfishes(White et al. 1991).

Juvenilesuckers(1 to 2 yearsold) areusually foundat the bottomofdeep

poolsor in otherhabitatsthat arerelatively cool andpermanentsuchas near

springs. As with adults,juvenilesprefer areasof thestreams whichareprotected

from themain flow (Coombset al. 1979). Larvalandjuvenilemortality over a 2-

month periodduring thesummerhasbeenestimatedat 98 percentand 89 percent,

respectively,althoughaccuratelarval fish countswerehamperedby dense

macrophyte cover(Tait andMulkey 1 993b).
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Adult Habitat

White et al. (1991)foundin qualitativesurveysthat, in general,adult

suckersusedstretchesof stream where thegradientwassufficiently low to allow

theformationof long (50 meters (166.6 feet)or longer)pools. Thesepools tended

to have:undercutbanks;large bedsofaquaticmacrophytes(usuallygreater than

70 percentofsubstratecovered);root wadsorboulders;a surfaceto bottom

temperaturedifferential ofat least2 degreesCelsius(at low flows); amaximum

depth greater than1.5 meters(5 feet); andoverhangingvegetation (oftenSalix

spp.). About 45 percentofthesepoolswere beaverponds,althoughtherewere

manybeaver pondsin which suckers were notobserved. Suckers werealsofound

in smalleror shallowerpoolsorpoolswithout someoftheabovementioned

features.However, they wereonly foundin such places when a larger pool was

within approximately0.4 kilometer(0.25mile) upstream or downstreamof the

site.

Submersedandfloating vascularmacrophytesare oftena major

componentofsucker-inhabited pools,providing coverandharboring planktonic

crustaceanswhich makeup mostof the YOYsuckerdiet. Rock substratessuch as

large gravelandbouldersareimportantin providingsurfacesfor epilithic (living

on thesurfaceofstones,rocks,orpebbles)organismsuponwhich adult stream

resident suckersfeed,andfiner gravelsorsandare used forspawning. Siltationof

sucker streamhabitatincreasesthe areaof soft streambednecessaryfor

macrophyte growth, butembedsthe rocksubstratesutilized by adultsuckersfor

foragingand spawning.Embeddedness,orthe degree towhichhard substratesare

covered withsilt, has beennegativelycorrelatedwith total sucker density(Tait

andMulkey 1993).

Habitat useby lakeresidentsuckersappearsto be similar to thatofstream

resident suckersin that adult suckersaregenerallyfoundin the deepestavailable

waterwhere foodis plentiful. Not surprisingly,this describesmuch ofthehabitat

availablein Hart, Crump, and Pelican Lakes,aswell as theephemerallakesnorth

ofHart Lake. Most oftheselakesareshallow andofuniform depth (the deepest

is Hart Lake at3.4 meters(11.3feet) maximumdepth),andall havemud bottoms

that providethe suckers withabundantfood in theform of invertebrates,algae,

and organicmatter.
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Hutton Tui Chub

Thereis very little informationregardingthe ecologyoftheHuttontui

chub. Bills (1977)examinedgutcontentandfoundthe Hutton tuichubto be

omnivorouswith amajorityoffood eaten being filamentousalgae. It appears that

denseaquaticalgaeis needed forspawningandrearingof young(J. Williams

pers.comm., 1995). No informationis availableongrowthrates,ageof

reproductionor behavioralpatterns.

Foskett Speckled Dace

Nothingis known about thebiology/ecologyofthe Foskett speckled dace.

Theonly habitatinformationavailableregardsplant speciesfound around the

springs whichincluderushes, sedges,Mimulus, Kentucky bluegrass(Poa

pretensis),thistle, andsaltgrass(Distichlis .spicata). FoskettSpringis a cool-

waterspringwith temperatures recorded at a constant18 degreesCelsiusover a2

year period(A. Munhall, pers.comm., 1997). No informationis availableon

growthrates, ageofreproduction,or behavioralpatterns.

Rare Native Fishesof theWarner Basin

Warner Valley RedbandTrout

Lake Morphsvs. Stream Morphs

Lake andstreammorphsarecommonin thefamily Salmonidae(Pyramid

Lake Lahontan cutthroat trout,Kamloopsredbandtrout, LaurentianGreat Lakes

pink salmon[in Neilsen1995])andoccursin theWarnerValley redbandtrout.

The WarnerValleyredbandtrout lives in manyof thesameenvironmentsas the

Warnersucker,experiencesthesamelakedesiccationsandprobably employsthe

samemethods forrecolonizationof the lakesonce theyrefill. As with theWarner

sucker,the lossof eitherlake orstreammorphsto drought,winter kill, excessive
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flows anda flushingofthefish in a stream,in conjunctionwith the lackof safe

migration routesandthe presenceof predaceousexotic fishes,maystrainthe

ability ofthis speciesto survive intothefuture.

Ag~ndGLQ~h

Thereis little direct life history informationavailablefor WarnerValley

redband trout. Redbandtrout havebeenagedto 8 yearsold and633 millimeters

(24.9inches)FL in theKlamathwatershed(ODFW 1991)and7 yearsold and711

millimeters(27.9inches)FL in the CatlowBasin(Kunkel 1977). For the Warner

Basin,maximumage has not beendeterminedbut maximumsizerecordedis 520

millimeters(20.4inches)TotalLength (TL) (the longeststraight-linedistance

from the tipofthe snoutto theendofthetail) (C. Allen, pers.comm., 1996).

Redbandtrout from the CatlowBasinbegan to mature at2 yearsandmost were

matureby 3 yearsofage. Kunkel (1977)comparedgrowthratesbetweenstream

and reservoir caughtredbandtrout andfound reservoirtrout grew at amuchfaster

rate(lengthof age2 streamtroutversus reservoirtroutwas 147millimeters(5.7

inches)versus336 millimeters(13.2inches),age3 trout 175 millimeters(6.8

inches)versus433 millimeters(17 inches),age4 trout215 millimeters(8.4

inches)versus533 millimeters(20.9inches)). Theseapparentdifferencesin size,

between streamandlakemorphs,areconsistentwith observationsin the Warner

Basin. WarnerValley redbandtrout grow to be largerin the lakesthan theydo in

thestreams(C. Allen, pers.comm., 1996).

Habitat

Habitatinformationis mostlyinferential. Studiesfocusingon Warner

sucker habitathaverecordedredbandtrout presence,but this informationonly

showshabitat usageby redbandtrout, notpreference.WarnerValley redband

trout useall habitattypesfrom thelakebottomdominatedby rock andmud

substrate,to high gradientupper stream reachesdominatedby poolsandriffles

with smallboulderandcobblesubstrate.
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Cowhead LakeTui Chub

Ag~anIGiQ~Ih
CowheadLake tuichubappear tolive to at leastage3±,by which time

they can be80 millimeters(3.1 inches)SL (Moyle and Yoshiyama1992). The

maximumsizerecordedwas 116 millimeters (4.5inches)SL (Bills andBond

1980). During thefirst year theyaverage40 to 50 millimeters (1.5 to 1.9 inches)

SL and average60 to 80 millimeters(2.3 to3.1 inches)SL by year2 (Moyle and

Yoshiyama1992).

Habitat

Habitaton privatelandhas not beenwell studied. Theonly habitat studies

for theCowheadLake tuichubrefer toCowheadSlough,managedby Surprise

ResourceArea,BLM. CowheadSloughis used todrain CowheadLake in the

spring. Waterfrom thelake is pumpedinto a ditchwhich drainsinto Cowhead

Slough. Flows peakduring thepumpingperiodanddiminishduring the dry

summers. There areseveralcreeksleadinginto the lakeand slough;Eightmile,

NinemileandElevenmileCreeksanda few otherunnamedcreeks.These provide

intermittentwater, viasnowmeltandrun-off, to CowheadLakeandSlough.

There areapparentlyseveralfaultsat the upperendofthesloughthat alsoprovide

subsurfaceflow (Sato 1992). CowheadSloughconsistsmainly ofpools (95

percent)andriffles (5 percent)thatwind througha small lava canyon.Pools can

be fairly large(to 50 square meters(555 squarefeet))andare interconnectedby

shallow tricklesin thesummer. Thewetterspring andfall seasonsprovidemuch

moreconnectivity,andpercentagesof poolsto riffles is about even(S. Chappell,

BLM, pers.comm., 1995). In 1974, theaveragedepthof poolswas0.5 meter (1.6

feet)andmaximumdepth was1.2 meter (4 feet), flow was0.01 cubicmeter(0.5

cubic foot) persecond. Verticalwatertemperaturestratificationoccurred with

surfacetemperatures at32 degreesCelsius andbottomtemperaturesat 18 to 19

degreesCelsius. The bottom wasmud (80 percent),with boulder/bedrock(15

percent)andsand(5 percent)making up smallerpercentages(Moyle and

Yoshiyama1992).
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E. Reasonsfor Decline and Current Threats

The major threats to thecontinued existenceof thenativefishesin the

WarnerBasin andAlkali Subbasinarehuman inducedstreamchanneland

watersheddegradation, irrigationdiversionpractices,andpredationand

competitionfrom introducedfishes. Thesethreefactorshaveworked both

independentlyandin unisonto threaten theviability of thespeciesdiscussedin

this planandprobablyaffect othernative aquaticandriparianassociatedspecies

across the interiorbasinsofOregon. TheWarnersuckerandthe WarnerValley

redbandtrout generallyappear tooccupysimilar habitatsin the samewatersheds

(althoughtrout residemorein the upper reachesofstreamsthan suckers do), so

impactsaffectingWarnersuckerswould alsobe expectedto affect WarnerValley

redband trout. The Foskettspeckleddaceandthe Hutton tuichuboccupysimilar

spring habitatsin different watersheds.Factorsaffectingthese twospeciesaresite

specificandcurrentmanagementof these areasappearsto be maintainingstable

populationnumbers. Apart fromthese twosites,spring habitatsin otherbasins

are generallyareasof highuseby humansand/orlivestock. TheCowheadLake

tui chubis foundin both springandstreamsystems,althougha large portionof

the rangeis on privateland. Programsbenefittingboth streamand spring systems

have thepotentialto benefit the CowheadLake tuichubhabitaton public land.

Benefits to habitaton privateland havenot beenidentified.

General Stream Channel and Watershed Degradation

Thecharacteristicsof a watershed arebasedon theinteractionsbetween

geology,climate,hydrology, soils, topography,flora, andfauna(Meehan1991).

Humans have theability, within a shortperiodoftime, to drasticallychange the

flora, fauna,andhydrologywithin awatershedthroughloggingactivities,

agriculture,poorly managedlivestockgrazing,recreation,mining, androad

building (Meehan1991). Topographydictatesthat activitiesoccurringwithin a

watershedwill haveeffectson theaquatic habitatthatdrains thatwatershed.

Healthyriparianzoneshavetheability to buffer theeffectsbetweenuplandsand
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the aquaticenvironmentandviceversa.Theneedto manage riparianand

watershedresources tomaintainbiological integrity of associated wetlands,

springs, streams,andrivers is well documented(Baltz andMoyle 1984,Knight

andBottorf 1984, ElmoreandBeschta1987,DebanoandSchmidt 1989, Green

andKaufman1989, Hunter 1991,Platts1991).

Naturalprocesses(floods,fire, insectinfestations)causechangesto

riparianareaswhich can lead toerosionof streambanks.However,in natural

systems,erosionusually occursin equilibrium with bankrebuilding. Rangeland

ripariancommunities havebeenmostaffectedby livestockgrazing(Kovalchik

andElmore1992, BureauofLandManagement1994). Hydrologic andvegetation

changesin response toincreasedhuman,livestock, andother activities include:

• Soil compaction,lower soil infiltration rates,andincreasedsurfaceerosion

• Acceleratedlossof streamsideandinstreamcover withincreasing bank

and streambederosion

• Increased streamchannelcapacitywith lessdissipationofflood energy

over thefloodplain
a Straighteningof streamchannelresultingin higherwatervelocity,

especiallyat headcutsandcut meanders
a Increased peak flowandreducedsummerflow

a Changesin timing of peakand low flows

• Increasedflood energycausingeither downcuttingor (if bedrockis near

thesurface)braiding

• Loweredfloodplainwatertablesandreducedavailability of soil moisture

a Increasedsilt depositionon spawninggravelsandinvertebratefood

productionareas

• Increasedwatertemperature

• Decreasesin pool habitat

• Eutrophication (oxygendepletion)ofpondsandlakes

Signsofwatershed degradation arecommonin the interior basinof

Oregonand includefences hangingin mid-air because the bankshavecollapsed

beneaththem,head-highand highercutbanks,damagedriparian zones,bare
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banks, large sagebrushflats wheretherewere once wetmeadows(White et al.

1991),andspring systemswith reducedriparianvegetationand increased

sedimentation(A. Munhall, pers.comm., 1996).

Irrigation Diversion Practices

Thefirst large scalehuman impactto migrationof fisheswithin the

WarnerBasinwas the constructionof irrigation diversionstructuresin the late

1930’s(Hunt 1964). Low diversionstructures aregenerallyless of an obstacleto

trout than they are tosuckers. Thesestructureshampereddownstreamfish

migrations,but theydid not completely blockall migration,asseenby the

persistenceofstreamspawninglakemorph suckersandtrout. Theimproved

function ofirrigation diversionstructures over theyearsprobablyresultedin less

frequent passageby fishes. Onefactorthat may havehelpedsuckersandtrout

negotiatethe damswas theirtendencyto cueon higherstreamflows. Such flows

often happenedbeforethe irrigation season,andso would not occur when

diversionboards werein place. Peakflows after the startof the irrigation season

mayhavefloodedthe streamchannelsin the lowerfloodplainssuch that out-of-

channelflow in thefloodplainmay haveprovidedpassage aroundtheblockage.

Blockageofupstreammigrationis not theonly effect ofsmall irrigation

diversions. Adultfish that havespawnedandaremovingdownstream can

become divertedfrom themain channelto be trappedin unscreened irrigation

canals. Larval, postlarval, YOY,andjuvenilesuckersandtroutmay alsobe

divertedwith themainflow to becometrappedin unscreenedirrigation canals.

The diversionsin the Honey Creekdrainagewerescreenedfor a time in the 1950’s

but thescreenswere laterremovedby Oregon DepartmentofFishand Wildlife

(ODFW) because they weredeemedtoo bothersome tomaintain. In 1994,

ODFW, in cooperationwith private landowners,testedself-maintainingscreensat

oneofthe majorpointsof diversionon HoneyCreek. Thesescreenswere

removedby ODFW shortlyafter theirinstallationdueto designflaws that did not

passallocatedwater(J. Johnson,ODFW, pers.comm., 1996).

In high wateryears,theamountofwaterdivertedfrom streamsmaybe

only aportionofthe totalflow, but in droughtyears,total streamflows oftendo
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not meetexistingwaterrights,andsoentirestreamsmaybe diverted. Over a

seriesofdroughtyears,reducedflows cancausedropsin lakelevelsand

sometimes, especiallyin conjunctionwith lakepumpingfor irrigation, cause

completedry-ups,as was thecase withHart Lakein 1992. Waterdiversionscan

also causelargeandoften suddenchangesin waterlevelsin downstream sucker

habitats.This maycausethestrandingofany fishesthat aremovingthrough the

stream,slough,or lake atthat time.

CowheadLakefills mostwinters andis drainedeachspring. Draining

CowheadLakerestrictsusable habitatto the drainageditches. Flushingof

pumpedwaterthroughCowheadSloughmay flush fish outof the Sloughand

reduce thepopulationsize. Pumpingofthe lakereduceslate season flow through

CowheadSlough.

Introduced PredaceousFishes

Thenative speciescompositionin theWarnerBasinincludessome

piscivorous(fish eating)fisheslike theWarnerValley redbandtrout and, to some

degree, the tuichub. This ichthyofauna (fish communityoccurringin thearea

being considered) evolved together witheachspeciesinhabitinganiche

(ecologicalrole of aspeciesin acommunity)andcoexisting. The introductionof

exoticpiscivorousfishesdisruptedthis balanceandthenativeichthyofaunahas

suffered. In theearly 1970’s,ODFW stockedwhitecrappie,blackcrappie,and

largemouth bassin Crump andHart Lakes. Prior to this, brownbullheadand non-

native rainbowtroutwereintroducedinto theWarnerValley. Theadultsof all

five speciesfeedon small fishesto varying degrees,andbass also preyon larger

fish (Wydoski andWhitney 1979). Crappieandbullheadhaveestablishedlarge

lakepopulationswhile the basshavebecomeabundantin sloughhabitats.

Bothdeliberateandincidentalintroductionofnon-nativefishes,aquatic

invertebrates,andaquaticplantsthroughout theUnited Stateshas been a

managementandconservationproblemfor over acentury. Theseintroductions

have often resultedin thedeclineand/orextirpationof native aquaticorganisms,

especiallyfish, throughcompetition,predation,andother interactions(Courtenay

and Stauffer 1984).Predationby introducedbrowntrout (Saimotrutta) has
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greatly reduced thepopulationsof asmall sucker speciesin Virginia (Garmanand

Nielson 1982).Similarly, predationby a numberof introducedfisheson the

larvaeandjuvenilesoftherazorbacksucker(Xyrauchentexanus) in the Colorado

River has contributed to thevirtual extinctionofthis species (Milleret al. 1982).

The introductionof exoticpredaceousfishesto the WarnerValley in the

early 1970’swasprobablythefinal factorthat led to large reductionsin the

numbersofWarner suckers.Evenwith degradedstreamhabitatsand migration

corridorblockages,suckerpopulationswereapparentlyableto maintain

themselvesby what little spawning couldbe accomplishedin the lower stream

reaches,the lakes,or by suckersspawninghigherin thedrainages. Withthe

developmentof huge populationsofcrappie(in the lakes)andlargemouth bass(in

the sloughs), thousandsofacresof what wereoncefairly saferearinghabitats

becamehighly hazardous foryoungsuckersandtrout. Williams et al. (1990)

noted largenumbersofwhite crappieat the mouthofHoneyCreekwherelarval

suckersmay havebeenenteringHart Lake.

The presenceofthe introducedexotic fishesmay alsothreaten thesucker

andtroutthroughcompetitiveinteractionsaswell aspredation. Brown bullhead

are bottomorientedomnivores(Moyle 1976)thatmaycompetedirectlywith

suckersfor thesamefood sources.Bullhead may also preyon suckereggsin the

lower creek or lakespawningareas aswell ason sucker larvaeandjuveniles.

Young crappieprobablyeatmanyofthesamezooplanktonandother small

invertebratesthat youngsuckersdependon. Habitatuseby young Warnersuckers

remainspoorly understood, but theremaybe competitionbetween suckersand

otherfishesfor what scarce coverresourcesareavailable.

Anecdotal evidence suggeststhat the large runs,up Honey Creekabove

the diversions,of lakemorph redbandtrout from Hart Lakealsoceasedshortly

after thecrappiepopulationstook hold in about1980. In 1990,a single344

millimeter (13.5inch) SL redbandtrout was caughtin Hart Lake. None were

caughtin 1991. Thecoincidingdeclinesof the lakemorphredbandsand suckers

at thetime ofexplodingcrappiepopulationssuggestsaclearthreat to bothnative

fishes(C. Allen, pers. comm., 1996).

A difficulty in managingintroducedfishesfor theconservationof native

speciesis their popularityin therecreationalfishery. In 1982and 1983, crappie
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caughtin thefloodednorth valley lakeswere bothabundantandlarge. Near state

recordsize crappiewerecommonandattractedanglersfrom all over thecountry.

Anecdotalstoriesfrom local residentsandHart MountainNationalAntelope

Refuge staff describe lakeshorespackedwith fishermenandcampers.Claimsof

catchesofover 100 largecrappieaday werecommon. This fishery beganto fade

in 1987and 1988 aslakelevelsslowly droppedandthe northern-most lakes dried

up.

Thecompletedrying up of theWarnerLakesin 1992appearedto

eliminatethe habitat for theintroducedexotic species. Thislossof habitatdid not

resultin theeliminationoftheexotic species.Thesloughsandditchesat the

south endofthevalley did not dry-up andare known tohold largenumbersof

crappie, bullhead,andbasswhich providesources forre-introductionsto the lakes

(G. Anderson,ODFW, pers. comm., 1993). Althoughabsolutenumbersofexotic

specieshave declinedsincethe drought,ratiosof specieshavenot changed

significantly andnumbersarerebounding(C. Allen, pers.comm., 1996). The

listing oftheWarner suckerhasprecludedfurtherlegal introductions, however,

illegal introductionscould still be carriedoutby anglers. Preventionofsuch

illegal activities in the remoteWarnerValley is difficult, andat leastsix

successfulillegal introductionshaveoccurredin theadjacentBurns District of

ODFW since 1985 (G. Anderson,pers.comm., 1993).

Threats to Spring Systems

Springsandwet meadowareashaverelativelyhighamountsofsoil

moistureandcansupport higherlevelsofplant growth that extendlonger into the

season thandrier sites. This canleadto adisproportionateamountofuseby

livestock, especiallylate in thegrazing season.Theimpactsby livestock

generallyreduce theintegrityand complexityofthesespringareasin muchthe

sameway riparianareasaredegraded.Impactsrange fromreductionofthe

riparianvegetation surroundingspring areasby trampling andgrazing toincreased

sedimentationfrom tramplinganddecreasingaquaticvegetationfrom the

smotheringeffectsofsilt. Somespringshave alsobeen tappedorpartially

divertedto wateringtroughs.
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TheLakeviewResourceAreaof LakeviewDistrict BLM currently

maintainsfencesat FoskettandDaceSpringsto prevent cattle use. Forspecies

inhabiting suchsmall spring systems,lossofhabitatcan equate withextinction.

Even minormechanical manipulationsof thespringssuch aschannelizationor

diversionofthespringfor agricultureor irrigationpurposescould lead to lossof

habitat. The outflowfrom DaceSpring terminatesin a cattle watering trough

where a numberofFoskett speckled dace wereseenin 1996. Although troughs

mayprovidesomepermanentwater, itis unlikely that these above-groundwater

sources provide the dace withsuitable,sustainablehabitat. Foskett speckled dace

probably getentrainedin the flow to the trough butaccessback to thespringis

not possible. Theoverflowwaterfrom the troughspills to thegroundand any

daceentrainedin this flow (particularlylarval dace)would die. Plants are

abundant at both FoskettandDaceSprings. Theeffectsof increasedplant growth

on the habitatrequirementsofthe Foskettspeckleddace areunknown.

HuttonSpringis within 3.2kilometers(2 miles) ofa metallurgicalwaste

disposalsiteanda chemicalwastedisposal site.Wastesfrom themetalurgical

dump were removedandthe sitecleanedby the Oregon Departmentof

EnvironmentalQuality (DEQ). Thechemicalcontaminationis mainlyherbicides

(2,4-D;2,4-DCP;MCPA) that weredumpedby aprivatecompanybetween1967

and 1971. In 1976, the State wasunsuccessfulin legal attempts to have the

privatecompanycleanthesite. This led to the need todeclarethesiteunsafeand

the Statesubsequentlypurchased theland (10.3acres)for thepurposeof

containingthechemicals. The locationofthedump site is about2 miles southof

HuttonSpring. A plumeofcontaminationhasmigratedabout600meters(2,000

feet) westnorthwestandhasreachedWestAlkali Lake. The State boughtan

additional 400 acresofthe contaminatedsite tomonitor movementoftheplume

andhasinstalledfencesto prevent cattlefrom enteringthecontaminatedarea.

DEQ hasassessedthe areaandreportedthat the catastrophic spreadof

contamination intosurroundingsprings(includingHutton Spring) appearedto be

extremelyremote(BrianMcClure, DEQ, pers. comm., 1995).
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F. Current ConservationEfforts

Warner Sucker

Salvage,Refuge Populations,and Captive Propagation

In early 1991, the threatof afifth consecutivedrought yearpromptedthe

agencies responsiblefor managingthe Warnersuckerto plan asalvageoperation

to establisha refugepopulationofsuckers at theService’sDexterNationalFish

HatcheryandTechnologyCenter (Dexter)in NewMexico. Salvageoperations

consistedprimarily of intensivetrapnettingin Hart Lake to collectsuckers,then

transportationof the capturedfish to atemporaryholding facility (a seriesoffive

smallearth pondslinked by a200 meter (666.6 foot)ditch) at ODFW’s Summer

LakeWildlife ManagementArea. The suckers wereheld at SummerLake

Wildlife ManagementArea for5 monthsuntil September1991,when75 adults

were recapturedandtransportedto Dexter.

While beingheldat SummerLakeWildlife ManagementArea, the suckers

from HartLakespawnedsuccessfully,leavingan estimated250+youngin the

SummerLakeWildlife ManagementAreaholdingpondsafter theadultswere

takento Dexter. Theyoung suckersdid well in theponds,growingapproximately

85 millimeters(3.3 inches) duringtheir first summerandreachingsexualmaturity

at the ageofonly 2 years. Suckerlarvaewereobservedin the pondsduring the

summerof 1993,justover 2 yearsafter theoriginal wild suckersfrom Hart Lake

wereheld there. Approximately30 ofthe 2-year-old suckers were capturedand

releasedin Hart Lakein September1993. In June1994, over 100 10 to 17.5

centimeter (4 to7 inch) Warnersuckers wereobservedin the SummerLake

Wildlife ManagementAreaponds. In 1996, 9 adult fish wereobservedin these

pondsalongwith about20 larvae.

The suckers taken to Dexter were reducedfrom 75 to 46 individuals

betweenSeptember1991 andMarch 1993, largely dueto Lernaca(anchorworm)

infestation. In March 1993, the46 survivors(12 malesand34 females)appeared

ready tospawn,but thefemalesdid not produceanyeggs. Between March1993
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andMarch 1994,Lernaeafurther reduced thepopulationto 20 individuals (5

malesand 15 females)(B. Jensen,USFWS, pers.comm., 1994). In May 1994,

the5 malesand7 of thefemalesspawned,producing a totalofapproximately

175,000eggs. However,for reasonsthat are notclear,noneofthe eggs were

successfullyfertilized. The remaining20 fish at Dexterdiedin 1995 (B. Jensen,

pers.comm., 1995). In Novemberof 1995, approximately65 more suckersfrom

SummerLakeWildlife ManagementArea were transferred to Dexterfor

spawningpurposes but as yetno attempts tospawnthesefish haveoccurred.

Fish PassageImprovements

In 1991,theBLM installeda modifiedsteep-passDenil fish passage

facility on the Dykediversionon lower TwentymileCreek. The Dykediversion

structureis a 1.2 meter (4 feet)high irrigation diversionthat wasimpassableto

suckersandtrout before thefishwaywasinstalled. It blockedall migrationof

fishes fromthelower TwentymileCreek,TwentymileSloughandGreaser

Reservoirpopulations frommovingupstream tospawningor otherhabitatsabove

the structure. Nostudieshave beenconductedto monitor the effectivenessofthis

fish ladder. Hopefully,thefishwaywill re-establisha migration corridor,and

allow accessto highquality spawningandrearinghabitats.

An evaluationoffish passagealternativeshas beendonefor diversionson

Honey Creekwhich identifiestheeight damsanddiversionson the lower partof

the creek that arebarriersto fish migration(Campbell-Craven Environmental

Consultants1994). In May 1994, a fish passage structure was testedon Honey

Creek. It consistedof aremovablefishwayand screen.The ladderimmediately

provided passage fora small redbandtrout. Thesestructures were removedby

ODFW shortlyafter theirinstallationdueto designflaws that did not pass

allocatedwater.

Research

Research through1989summarizedin Williams et al. (1990) consistedof

small scalesurveysof knownpopulations. Williams et al. (1990)primarily tried
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to documentspawningandrecruitmentof the Hart Lakepopulation,definethe

distributionallimits ofthesuckerin thestreams,andlay the groundwork for

furtherstudies. White et al. (1990),conductedtrap netsurveysof the Anderson

Lake, HartLake, CrumpLake,PelicanLake, GreaserReservoir,andTwentymile

Slough populations.A populationestimatewasattemptedfor the Hart Lake

population,but was notsuccessful.Lakespawningactivity wasobservedin Hart

Lake, thoughno evidenceof successfulrecruitmentwasfound.

White et al. (1991)documentedthepresenceofsuckersin the Nevada

reachof TwelvemileCreek. This areahadbeendescribedas apparentlysuitable

habitatby Williams et al. (1990), butsuckershadnot previouslybeen recorded

there.

KennedyandNorth (1993)andKennedyandOlsen (1994)studieddrift

behavioranddistributionof sucker larvaein streamsin an attemptto understand

why recruitmenthadbeenlow or nonexistentfor the lakemorphsin previous

years. Theyfound thatlarvaedid not showatendencyto drift downstreamand

theorized thatrearing habitatin thecreeksmaybe vital to laterrecruitment.

Tait andMulkey (1993a,b) investigatedfactorslimiting thedistribution

andabundanceof suckersin streamsabovetheman-madestreambarriers. The

detrimentaleffectsofthesebarriersarewell-known andeasilyunderstood, but

theremaybe otherlessobvious factorsthat arealso affectingthe suckersin

streams.Thesestudiesfound thatgeneralsummertimestreamconditions,

particularlywatertemperatureandflows, werepoorfor mostfish species.Recent

studieshave concentratedon populationestimates,markingfish from Hart Lake

andmonitoringtherecolonizationofthe lakesby nativeandnon-nativefishes

(Allen et al. 1995a,b,Allen et al. 1996).

Improved Federal Land Management

The Federalagenciesresponsiblefor managementofthe habitatin the

WarnerBasinhaveconsultedon activitiesthat might impacttheWarnersucker.

On May21, 1995,theBLM, Forest Service(FS),NationalMarineFisheries

Service(NMES), andthe Servicesignedthe Streamlining/ConsultationGuidelines

(streamlining:StreamliningConsultationProcedures Under section7 ofthe ESA)
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to improvecommunicationand efficiencybetweenagencies. In theWarnerBasin,

the outcomeofstreamlininghas been regularmeetingsbetween the Federal

agencies conductingandreviewinglandmanagementactions thatmay affect

Warnersuckers. Thesemeetings havegreatlyimprovedthecommunication

amongagenciesandhaveaffordedall involved amuchbetter understandingof

issuesthroughouttheentirewatershed.As aresult ofclosecoordination,theFS

andBLM havemodified manyland managementpractices,thusreducingnegative

impacts,andin many casesbringingabouthabitat improvementsto Warner

suckersandWarnerValley redbandtrout.

Foskett Speckled Dace

FoskettandDaceSpringsoccuron public land andaremanagedby

LakeviewDistrict BLM. This habitatis currentlyfencedfrom cattle useand is in

stablecondition. Until 1979, theonly spring containingFoskettspeckleddace

wasFoskettSpring. In 1979, andagainin 1980, 50 Foskettspeckleddace were

transplantedto DaceSpring. No othertransplantattemptshavebeen madeand

this populationin DaceSpring is nowconfinedto the watertrough.

Hutton Tui Chub

HuttonSpring is privatelyownedandthehabitat is in goodcondition

primarilydueto conscientiouslong-termlandstewardshipby the landowner. This

habitatis currentlyfencedfrom cattleuseandis in stable condition.

G. Determination of Critical Habitat for the Listed Species

“Critical habitat,” asdefinedin section3(5)(A) oftheEndangeredSpecies

Act (Act) of 1973, asamended(16 U.S.C. 1531 et seq.)means:(i) the specific

areaswithin thegeographicalareaoccupiedby thespeciesat thetime it is listed,

on which arefoundthosephysicalorbiological features (I)essentialto the
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conservationofthespeciesand(II) whichmayrequirespecialmanagement

considerationsorprotection;and(ii) specificareasoutside thegeographicalarea

occupiedby aspeciesat thetime it is listed upon adeterminationby theSecretary

that such areas areessentialfor theconservationof thespecies.

Theterm“conservation,”as definedin section 3(3)oftheAct, means:the

useof all methodsandprocedureswhich arenecessaryto bring anyendangered

speciesorthreatenedspeciesto thepoint at whichthemeasuresprovided pursuant

to theAct areno longernecessary.Therefore,in the caseofcritical habitat,

conservation representsprotectionofthe areasessentialto recover aspeciesto the

point of delisting(i.e., thespeciesis recoveredandis removedfrom thelist of

endangeredandthreatenedspecies).

Critical habitatwasdesignatedfor theWarner suckeron September27,

1985 (U.S. FishandWildlife Service1985a) andincludesthefollowing areas:

Twelvemile Creek fromtheconfluenceof TwelvemileandTwentymileCreeks

upstreamfor about6 streamkilometers(4 streammiles); TwentymileCreek

starting about14 kilometers(9 miles) upstreamof the junctionof Twelvemileand

TwentymileCreeksandextendingdownstream for about14 kilometers(9miles);

Spillway CanalnorthofHart Lakeandcontinuingabout3 kilometers(2 miles)

downstream;Snyder Creek,from theconfluenceof SnyderandHoney Creeks

upstreamfor about5 km (3 miles);HoneyCreek fromtheconfluenceofHart

Lakeupstreamfor about25 kilometers(16 miles) and 16 meters (50 feet) on

either sideofthese waterways(Figure1).

No critical habitathas beendesignatedfor the Foskettspeckleddaceorthe

Huttontui chub. Partoftherequirementsfor determinationof critical habitatis

exact locationinformation. With thevery restrictedranges,occurrencein low

numbers,andoccupationof small springsthat areextremely vulnerableto

destruction ormodification,thedesignationof critical habitatwas not prudent.

Role of Critical Habitat in SpeciesConservation

A designationof critical habitatmaynot, by itself, achieverecovery,but is

oneofseveralmeasuresavailableto contribute toconservationof a species.

Critical habitat focusesconservationactivitiesby identifying areas that contain
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essentialhabitat features(primary constituentelements)regardlessofwhether the

areas arecurrently occupiedby thelisted species. Suchdesignationsalert Federal

agencies,States,thepublic, andotherentitiesabout theimportanceof an area for

the conservationof a listed species.Critical habitatalso identifiesareas thatmay

requirespecialmanagementorprotection. Areasdesignatedascritical habitat

receiveprotectionunder section7 of theAct with regard to actionscarriedout,

funded,or authorizedby Federalagencies.Section7 of theAct requiresthat

Federalagenciesinsure that theiractionsare notlikely to destroyor adversely

modify critical habitat.

Designationofcritical habitatdoes not create amanagementplan for a

listed species.Designation does notautomaticallyprohibit certain actions,

establishnumerical populationgoals,orprescribespecificmanagementactions

(insideoroutsideofcritical habitat). However,critical habitatmayprovide added

protectionfor areasdesignatedandthusassistin achievingrecovery. Areas

outsideofcritical habitatthat containone ormoreoftheprimaryconstituent

elementsmay still be important forconservationof a species.Areas not

designatedascritical habitatalso maybe ofconsiderablevaluein maintaining

ecosystemintegrity andsupportingotherspecies,thusindirectly contributingto

recovery. Thedesignatedcritical habitatfor theWarner suckershouldbenefit the

WarnerValley redbandtroutbecauseof theoverlapin habitatrequirementsfor

both species. CowheadLakeand CowheadSlough,andtherefore the known

distributionof theCowheadLake tuichub, are notincludedin Warner sucker

critical habitat.

Relationship ofRecoveryPlan to DesignatedCritical Habitat

The RecoveryPlanfor theThreatenedandRare NativeFishesofthe

WarnerBasinandAlkali Subbasinwasdevelopedto delineatereasonableactions

which arebelievedto be necessaryto recoverand/orprotect theWarnersucker,

Hutton tuichub, andFoskettspeckleddace. Theseactionsimprovewatershed

conditionswhich shouldalsobenefitWarnerValley redbandtrout. Thoseareas

whereCowheadLake tuichubare foundon public landshouldbenefit from this

plan aswell. Critical habitat(designatedfor Warner suckeronly) delineatesthe
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areas important to thespecies’recovery,as they were understood at thetime ofthe

species’listing. Therefore,thecritical habitatandtherecoveryplan togetherwill

assistin the recoveryof theWarner suckerby bothidentifying importanthabitats,

anddirectingthe recoveryefforts ofFederalagenciesasrequiredin section 7(a)(1)

oftheAct.

RecoveryPlan Tasks asConservation Recommendations

Section7(a)(1)oftheAct directsFederalagenciesto utilize their

authorities to further the purposesofthe Actby carryingout conservation

programsfor thebenefit ofendangeredandthreatenedspecies.Onemeansto do

so is by implementingconservationrecommendations.Conservation

recommendationsarediscretionaryactions thatan agencyorprivate entitiesmay

undertake tominimize or avoidadverse effectsof a proposedactionon listed

speciesor critical habitat,to help implementrecoveryplans,to develop

information,orto helpconservecandidatespeciesor speciesofconcern.

In the caseofa numberofrarenativefishesfound outside theWarner

BasinandtheAlkali Subbasin (seeAppendixI), the following discussion,and

tasks providedin the recoveryplan,maybe viewedasconservation

recommendationsbasedon the recoveryplanning effort thatwent into developing

this overall recoveryplan. Suchconservationcanbe undertakenindividually or

with thetechnicalassistance,usuallythrough a writtenconservation agreement,of

theServiceand anyotherinterestedparties. Onereasontheseconservation

agreements areusefulandimportantis that theymaycontributesignificantly to

theService’sdecisionto list or not list a speciesthat has beenpetitionedfor

listing under section4 oftheAct. In otherwords, the presenceof adequate

conservation measuresto protect aspecies, suchas acomprehensiveconservation

agreementbasedon therecommendations providedin this plan,mayprovide

adequate protection to aspeciesto avoid theneedto list that speciesin the faceof

other threats.

Thelikelihood of similarity of habitat requirements,threats,or

conservationneedsshouldnotbe theonly considerationsin applyingtasksfrom

this plan to otherbasinsor species.Beforeapplying these recovery plantasksto
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otherbasins, oneshould ensure:a) that the task has beenreviewedfor

applicability to thebasinin question(e.g., areirrigation diversionsreally a

problemin otherbasins);b) whetherthereis an opportunityto apply the task (e.g.,

is therea landownerwilling to improvepassageover adiversion?);c) whatother

tasks maybe needed toadequately conservethesespecies;andd) whether the

given task underconsiderationis thehighestpriority task thatshould be

undertakenat this time, givena), b) andc), above. Tasksother than thoselisted

mayalsobe applicableorevennecessaryto fully conserveother species.

H. RecoveryStrategy

This recovery plan proposesdifferent primaryobjectivesfor thethree

threatenedspecies.Theprimaryobjectivefor the Warnersuckeris theeventual

delistingof thespecies.The FoskettspeckleddaceandHuttontui chubwill

probablynotbe delistedin the near future becauseoftheir extremelyisolated

rangesandpotentialfor degradationofthesehabitatsfrom localizedevents. The

primaryobjective,therefore,is the long-term persistenceof these twospecies

throughpreservationoftheirnativeecosystems.The recovery strategyfor the

Warner suckerthereforeincludesreducing the threats thatoriginally led to the

listing ofthespecies.Theseactivitieswould includeprotectionandrehabilitation

ofpopulationsandhabitat,conservationofgeneticdiversity ofthepopulations,

controlling introducedexotic fishes,securingadequate watersuppliesfor the

continuedsurvivalof thespecies,monitoringpopulationsand habitatconditions,

andevaluationof long-termeffectsofclimatic trendson the recoveryof listed

fish.

TheServicedoes not foresee thedelistingofthe Hutton tuichubandthe

Foskettspeckleddacein the nearfuture. The goalofthis recoveryplan is for the

conservationandlong termsustainabilityofthese twospecies. Thiscanbe

accomplishedby the long-termprotectionof theirrespective habitats,

developmentandimplementationof long-termhabitat managementguidelinesto

ensurethecontinued persistenceofimportanthabitatfeatures,andresearchinto
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life-history, genetics,populationtrends, habitatuseandpreference,andother

important parameters toassistin furtherdevelopingand/orrefininglong-term

protection.

II. RECOVERY

A. RecoveryObjective and Criteria

Theobjectiveof this recoveryplan for fishesin theWarnerBasinand

Alkali Subbasinis to restoreandmaintainthenatural aquaticandriparianhabitats

oftheWarnerBasinandAlkali Subbasinso that: (1) theWarner sucker’s

continued existenceis ensuredin its nativeecosystemwhich resultsin its removal

from thelist ofthreatenedandendangeredspecies;and (2) thespringsand

outflow channels occupiedby theHuttontui chubandthe Foskettspeckleddace

are protected,resultingin the long-term persistenceofthese twospecies.Because

theHuttontui chub andFoskettspeckleddaceinhabit suchsmall andisolated

habitats,it is not likely that any measurestakenby theService,or other

governmentalor non-governmentalentities,arelikely to significantly reduce the

risk ofextinctionto thesespeciesto the point thatdelistingwould be prudent. All

recoverycriteriamaybe revisedon thebasisof newinformation (including

researchspecifiedas recoverytasks).

The Warner suckermaybe consideredfor delistingwhen:

1. A self-sustainingmetapopulationis distributedthroughoutthe

Twentymile,Honey,andDeepCreek(belowthefalls) drainages,andin

Pelican,Crump, andHart Lakes. Self-sustainingpopulationswill be

determinedbasedon parameters suchas:

• comprisedofmultiple age-classes, includingadults,juveniles,and

YOY, which approximatenormalfrequencydistributions,

a a stableor increasingpopulationsize,
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a documentedreproductionandrecruitment,and

• self-sustainingpopulations formaviable metapopulation,large

enoughto maintainsufficientgeneticvariationto enableit to

evolveandrespond tonatural habitatchanges.

2. Passageis restoredwithin andamongtheTwentymileCreek,Honey

Creek,andDeep Creek(belowthefalls) drainagessothat theindividual

populationsofWarnersuckers canfunctionas ametapopulation.

3. No threatsexist thatwould likely threaten thesurvivalofthespeciesover

asignificantportionofits range.

Specificinformationon Warner suckerlife history andhabitat

requirementsis necessaryto determinethecharacteristicsofself-sustainingand

viableWarnersuckerpopulationsandtheextentandconnectivityofhabitats

needed tosupportthem. Uponcompletionoftask413, the measurable

characteristicsofself-sustainingpopulationsandadequatepassage among

populationswill be definedandtheplan objectivesexpandedasappropriate.

Theconservationandlong-termsustainabilityofthe Hutton tuichuband

the Foskettspeckleddacewill be metwhen:

1. Long-term protection to theirrespective habitats,including springsource

aquifers,spring poolsandoutflow channels,andsurroundinglandsis

assured.

2. Long-termhabitat managementguidelinesaredevelopedandimplemented

to ensurethecontinued persistenceofimportanthabitat featuresand

includesmonitoringof currenthabitatandinvestigationfor and evaluation

ofnew spring habitats.
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3. Researchinto life-history, genetics,populationtrends, habitatuseand

preference,andotherimportantparameters areconductedto assistin

furtherdevelopingand/orrefiningcriteria1) and2), above.

Tasksnecessaryto achievethe recoveryplanobjectiveofdelistingthe

Warner sucker arelisted below. These same tasksarenecessaryto facilitatethe

conservationandlong-termsustainabilityof the Hutton tuichubandthe Foskett

speckleddace. The individualactionsrequired toaccomplisheach task are

describedin thefollowing “NarrativeOutline ofRecoveryActions”.

1. Protectandrehabilitatefish populationsandhabitat

2. Conservegeneticdiversity of fish populations

3. Ensureadequatewatersuppliesareavailablefor listed fish recovery

4. Monitor fish populationsandhabitatconditions

5. Evaluatelong-termeffectsof climatictrendson the recoveryoffishes

B. Step-downOutline and Narrative of RecoveryActions

Thefollowing step-downoutline identifiesanddescribesrecoverytasks.

A narrativeis not given if the taskis self-explanatory.Tasksmayapply to private

lands. Wherethat occurs,theService wouldpursueconservationagreements.

Conservationagreementsarevoluntary agreementsbetween theService,oneor

morelandowners,agencies,conservationdistrictswatershedcouncils,andother

governmentalornon-governmentalentitiesthat arejointly interestedin the

conservationof a listed or non-listedspecies.Conservationagreementsmaybe

accompaniedby financialsupport thatis cost-sharedamongall participants.

Many programs areavailablethat involve Federalfunding. Most ofthese

programsincludeminimumtime periodsfor agreementsto be in effect. By

outlining the areasin which theServicebelievesthese recoverytasks mightbe

appliedas conservationrecommendations,the Serviceis in no wayseeking

regulatory controloroversightover landmanagementactivitiesin theseareas.
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1. Protect and rehabilitate fish populations and habitat.

11. Protect fish populations.

111. Identify existing habitats. Though Warnersucker habitatsare

generally wellknown,a completesummaryof available

informationon locationsofknownsucker habitatsis needed

Known habitatareaswould thenbe thestartingfocusofsubsequent

tasks. Additionalspring habitatsfor Foskett speckled daceand

Huttontui chubareuncertain,sincethe statusofthesecond

populationof eachspeciesis in question.Checkspringhabitat

annuallyfor fish presenceandsurveyfor newspring habitats.

112. Assess thequality of existing habitats.

1121. Assessquality of existing habitats on Federal lands.

Federal agenciesshouldgather dataon conditionofhabitats

andriparianareasin orupstreamofWarnersuckerhabitats,

ornear FoskettandDaceSprings. Determineanychanges

to landmanagementneeded tomaintainor improve habitat

conditions.

1122. Assess qualityof existing habitats on non-Federal lands.

Seeklandownerpermissionto studyandassess habitat

quality on theselands. Discuss withlandownersthe

potentialfor making landmanagementchanges,if deemed

prudent,thatwould maintainor improve habitatconditions

yet still providefor the socialandeconomicvalueofthe

landsin question.

113. Maintain high quality habitats to prevent speciesdeclines.
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1131. Maintain high quality habitats on Federal lands to

prevent speciesdeclines. Federalagenciesshoulddevelop

goalsto maintain highquality habitats. Where current

agencylandmanagementis deemedinadequate toprotect

(i.e., maintainor improveupon currentconditions)high

qualityhabitatconditions,recommendmodificationsto

agenciesto bring aboutneeded changesin landuse. Set

managementrecommendationsconservativelyuntil such

time as watershedanalysesarecompleted(seetask 1211,

below),or otherlong termplanscanbe madefor spring

dwelling fishes. Suchanalyses mayprovide foradditional

informationthat may allow for arelaxationof somehabitat

orspeciesprotectionmeasures.

1132. Maintain high quality habitats on non-Federal lands to

prevent speciesdeclines. With landownerpermission,

developlandmanagementrecommendationsto maintain

high quality habitats,asneeded.Where itwould helpthe

landowneror to securefunds, developConservation

Agreementswith landownersto formalizehabitat

managementstrategies.Becauselandownersare notlikely

to havesignificantresourcesfor researchanddevelopment

ofland managementstrategies,recommendationsare not

likely to be asrestrictiveasfor Federallands(unless agreed

to by landowner). Whereappropriate, considerandpursue

exchangeor acquisitionof theselands fromwilling

landowners.Incentives,suchaslong termgrazing leases

anddevelopmentofwateringfacilitiesawayfrom these

habitatsshouldalsobe consideredas a partof such

exchangeor acquisitionplans.

114. Improve poor quality habitat conditions.
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1141. Improve poor quality stream habitat conditions on

Federal lands. Federalagenciesshoulddevelopgoalsto

restorepoorquality streamhabitats. Encourage Federal

agenciesto modify landmanagementactivities to bring

about restoration asquickly asis feasibleby making

restoration theprimarygoalof landmanagement,with

other usessecondary. Someprioritizationofhabitatsor

stream reachesmaybe necessaryto meetbudget constraints

andreduceoverall impactsto Federallandorresource

users,but managementrecommendationsshouldbe

designedconservativelyuntil suchtime as watershed

analysesarecompleted(seetask 1211,below). Such

managementstrategiesshouldbe coordinated through

developmentof ConservationAgreementswith the Federal

agencies.

1142. Investigate,and install asappropriate, physical

improvements to Foskett and Dace Springs.

Investigationsareneededto determinethehabitat

requirementsof Foskettspeckleddace. Oncethis

informationis gathered,modifications maybe suggested

for FoskettSpring. DaceSpring is currentlynot providing

habitatfor Foskettspeckleddaceandmayneed more

immediatemodifications. If refugial sitesareselected

under task211,below, thesesameactivities mayneed tobe

carriedout at suchsitesaswell.

1143. Improve poor quality habitat conditions on non-Federal

lands. Seekopportunities to establishriparianor aquatic

species/habitatConservationAgreementson non-Federal

landsun order toimplementhabitatimprovementor

restorationactivities. Whenfundsallow, assistin funding
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ofrestoration actions throughsuchprogramsas Partnersfor

Wildlife or EndangeredSpeciesAct section6 funds.

12. Improve watershedconditions throughout Warner Basin and

Alkali Subbasin.

121. Assess currentwatershed conditions. Watershedanalysis

is a technicallyrigorous procedure with the purposeof

developinganddocumentingascientifically-based

understandingoftheecologicalstructure,functions,

processes,andinteractions occurringwithin awatershed.

1211. Assesscurrent watershed conditions onFederal

lands. Federalagenciesshouldconduct watershed

analyseson their landswithin theWarnerBasin

watershed.Theseanalyseswould focus on

identifying the currenthealthandfunctionof

watershedsandon identifying areasin needof

management changesto meetoverall watershed

function goalsand objectives.Currentguidelines

areprovidedin theFederalGuidefor Watershed

Analysis(RegionalInteragencyExecutive

Committee1995),butupdatesof thisguide and

other appropriatedocumentationcanalsobe used.

Apply theseprinciples,asappropriate,to Foskett

Spring.

1212. Assess currentwatershedconditions onnon-

Federal lands. Wherelandownersarewilling, the

currentstatusofnon-Federallandswithin the

WarnerBasinwatershedandAlkali Subbasin

shouldbe analyzed. Theseanalyseswould focuson
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identifyingthe currenthealthandfunctionof

watersheds,andon identifying areasin needof

management changesto meetoverall watershed

functiongoalsandobjectives.

122. Improve watershedconditions.

1221. Improve watershedconditions on Federal lands. On

Federallands,the outcomeofwatershedanalyseswill be

recommendationsfor changesin land managementto bring

about theimprovementof watershedstructureandfunction.

Thesechangesmaybe describedaslong-termgoalsand

objectivesfor managingthe landsaddressedin theanalyses,

ortheymaybe shorttermimmediatechangesin

management,orboth. Thesestrategiesshouldbe

documented through ConservationAgreementsbetween the

ServiceandFederalagencies.Whatever thenatureof these

recommendations,Federalagenciesshouldbe encouraged

to pursueimmediateimplementationof short-termchanges

andofworkingtowardsachievinglong-termgoalsand

objectives. The resultshouldbe atimely improvementof

watershedconditionswith benefitsto listed and unlisted

fish species.

1222. Improve watershedconditions onnon-Federal lands.

Wherewilling landownershaveworkedwith the Serviceor

otherStateandFederalagenciesto address watershed

conditions,theyshouldbe encouragedto modify theirland

managementto be consistentwith therecommendations

developedthrough the watershedanalysisprocess. Where

it would help the landowner,developConservation

Agreements withlandownersto formalizeland
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managementstrategiesin compliancewith watershed

analyses.

13. Reestablishstream migration corridors for Warner suckersand

Warner Valley redband trout.

131. Evaluate problems with fish passagein Warner Basin streams

and developplans for passageand screening.Thesepassage

andscreeningplanswould involve willing landownersto improve

or establishmigrationpastdiversionstructures both upstreamand

downstream betweenhabitats. Wherelandownersarewilling, any

passage and/orscreeningimprovementsto diversionstructures

shouldbe made the focusofConservationAgreements.

132. Implement the passageand screeningplans on Warner Basin

streams.

133. Monitor the effectivenessof Warner Basin passageand

screeningstructures. Any Conservation Agreementsestablished

shouldallow for continuedaccessto facilities for maintenance

and/ormonitoringof their effectiveness.Monitoringwould be

designedto determinehoweffectivethe passageandscreening

structuresare, andhow to improvethemif needed.Maintenance

responsibilitiesshouldbe spelledout in the Conservation

Agreement.

14. Control populations of exotic fishesin the Warner Basin.

141. Prevent future stocking of exotic fishesin listed fish habitats.

Prevent the futurestockingof exotic fishessuch aslargemouth

bass,crappie,andother specieslike hatcherytrout in the lakesand
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streamsof theWarnerBasinandin otherlisted andunlistedfish

habitats.

1411. Develop a ConservationAgreementwith Oregon

Department of Fish and Wildlife to prevent future

stocking of non-native speciesin listed and unlisted fish

habitats.

1412. Developand implement a public education program to

reduceor eliminate illegal translocationsof exotic fishes

within habitats in the Warner Basin, or from outside

basins into the Warner Basin. Methodscould include

publications,signage,and/or othermeansof getting

information out to thepublic. Publiceducationaimedat

thefishing public shouldfocuson themeritsoffishing

alreadyintroducedexoticsand ofprotecting thehabitatsof

nativespecies.

142. Investigate impactsof exotic fish populations on the Warner

sucker. While it is suspectedthat exoticgamefisheshavehada

majorimpacton theWarner suckerthroughpredationand

competition,research todeterminetheexactnatureandimpactof

theseinteractionsis difficult andhasbeendoneonly incidental to

otherWarner suckerresearch.Consequently,little is known about

theseinteractions.Conductresearchsuchas stomach content

analysesof exoticgamefishesto determinethe impactsof these

introducedspecieson theWarnersucker. Otherstudieson habitat

preferencesofexoticsandsmall suckersmay helpdefineareasof

overlapthatmaybe eliminatedin thefuture.

143. Monitor exoticfish populations in the Warner Basin. The

abundanceanddistributionof exoticgame fishesmaygreatly
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affect Warner suckersurvivalandrecruitmentin a givenyear. This

monitoringcouldbe donein conjunctionwith themonitoringof

Warnersuckerpopulationsspecifiedin task41 below.

144. Evaluate options to further control or eliminate exotic fishes.

Opportunities,suchas droughtsthat reducehabitatsto smallareas,

or othermeansthat would allow for theeradicationofexotics,

shouldbe utilized to reducepopulationsandeffectsofexotic

fishes. Specialemphasisshouldbe placedon piscivorousexotic

fishes.

2. Conserve geneticdiversity of fish populations.

Conservingthegeneticdiversity foundwithin andbetweenpopulations

and/ormorphsofWarnersucker,Foskettspeckleddace,and/orHuttontui chub

will greatly increasethe likelihood of long-termsurvivalandrecoveryofthese

speciesasenvironmentalconditionschange. Conservinggeneticdiversity is best

doneby protectingextant habitatsandpopulationsof a species,which is the

intentionof task 1, above. However,othermeansofconservinggeneticdiversity,

such as theestablishmentofrefugial populationsand/orartificial propagation,

shouldbe consideredfor thesefishesbecauseoftheir limited numberof

populationsand individuals.

21. Assessthe needfor refugial populations. Theestablishmentof

refugial populationsis onemethodofensuringthesurvivalof a

speciesif its habitatand/orwild populationsarethreatened.

Determineif the establishmentofoneormorerefugial populations

of listed fishesis necessaryto ensurethesurvivalofthesespecies

andmaintaingeneticdiversity.

211. Assesstheneed for establishmentor reestablishmentof

refugial populations within theWarner Basin, Coleman
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Subbasin,or Alkali Subbasin. Waterquality and

watershedimprovementswill requiremany yearsof

restorationefforts. During thattime, listed fish populations

will continueto be exposedto stressful environmental

conditionsdueto poorwaterquality, continuedlackof

recruitment,andotherpotentialrisks. However,any

refugial populationsof listed fish shouldbewithin their

native basinsto preventescapementinto non-nativewaters.

Determineif the establishmentof one ormorerefugial

populationsof listed fishesin eachbasinis logistically

possibleandnecessaryfor recoveryof thespecies.

212. Developa genetic managementplan for any refugial

populations deemedimportant to the Warner Basin,

Coleman Subbasin,or the Alkali Subbasin. Agenetic

managementplanwould assistmanagersin determiningthe

appropriatefrequency,timing, andnumbersoffish to be

transferredin inter-populationtransfersto maintain refugial

populations. Theplanwould be designedto complywith

accepted tenetsofconservationgeneticsandendangered

speciespolicy, andwould be implementedafterits

completion.

213. Determine how to manage extantrefugial populations

outside theWarner Basin and the feasibility of

reintroducing individuals from extant refugial

populations back into theWarner Basin. Captive

populationsofWarnersuckers nowexist in SummerLake

Wildlife ManagementArea, Oregon,andat Dexter

NationalFishHatcheryand TechnologyCenter,New

Mexico. Determinehow thesepopulationsshouldbe

managedto contribute to recoveryof thespecies.Warner
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suckersfrom the extantrefligial populationscouldbe

reintroducedinto theWarnerBasinto bolsterwild

populationsif the individuals in therefugial populations

have not beenhybridizedwith other suckersandare freeof

disease.Determineif suchreintroductionswould

contribute to the recoveryofthespecies.

22. Evaluate captive propagation. Evaluate theneedfor captive

propagationandpotentialfor improving listed fish populations

throughsupplementation.

221. Assesstheneedfor captive propagation. Evaluate the

statusof listed fish populationsandassessthe needfor

captivepropagationusingthe bestavailableinformation

and expertise.

222. Refine captive propagation techniques. Propagation

techniquesshouldbe refinedto improvesurvivaland

reproduction. Full considerationshouldbe givento the

developmentofgenetic managementplansif it is decided

that acaptivepropagation programis to be implementedfor

returningWarnersuckersfrom captivepopulationsto the

wild. The DexterNationalFishHatcheryand Technology

Centeris currently propagatingWarnersuckers captured

from SummerLakeWildlife ManagementArea. Thesefish

are amixtureof severalgenerationsofoffspringfrom the

original Warnersuckerssalvagedfrom Hart Lakein 1991.

3. Maintain adequate or improve inadequatewater suppliesfor fish

recovery.
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The most importantcomponentoffish habitatin theWarnerBasinandthe

ColemanandAlkali Subbasinsis water. Waterin these areasis a scarceresource,

beingin an arid arearegularlysubjectto drought. Streamdiversions,and

livestockwatering further reduce theamountof wateravailableto fishesin

springsand streams. In theWarnerBasin,thetiming andmagnitudeofflows is

most importantin meetingneedsoffishes. In theColemanandAlkali Subbasins,

the groundwater sourcesproducingspring habitatsof listed fishesis of concern.

Maintainingadequateflows or improving inadequateflows needed toprovide for

fish recoveryis an importantstep.

3 1. Determine stream flows required for Warner suckerrecovery.

In theWarnerBasin, determinestream flowconditionsin Honey,

Deep,andTwentymileCreeksrequired tomaintainadequate

sucker habitatin thesestreamsaswell as theassociatedlakes.

Consider migrationcorridor, spawninghabitat,andstreamandlake

habitat maintenanceneedswhenmaking suchdeterminations.

In ColemanandAlkali Subbasins,similar studiesshould be done

that focuson the groundwater sources to thesurfacesprings.

Determinetheamountof flows necessaryto maintainandimprove

habitatconditionsfor recovery.

32. Developplans for ensuring stream and spring flows. In the

WarnerBasin,developaplan for ensuringadequate streamflows

in Honey,Deep,andTwentymileCreeksrequired tomaintain

sucker habitatto theextentthat both thestream-and lake-resident

suckers canrecover. Althoughit is impossibleto ensurestream

flows sufficient to meetthis objective100 percentofthetime due

to the constantandunpredictablethreatofdrought, andthe

inherentvariability of flows ascomparedto existingwaterrights,

such aplancould minimizetheeffectsofdroughtson streamflows

and decreasethe likelihood of lakesandstreamsdrying up during

droughts. Sucha planwould likely include andcomplement
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componentsofother recoverytaskssuchas 113 and 132, and could

perhapsbe developedsimultaneouslyormergedwith them.

Planningshould includethedevelopmentof Conservation

Agreements withlandownersbasedon willing participation.

In ColemanandAlkali Subbasins,developaplan to protectspring

inflows deemednecessaryto supportrecovery. Suchconceptsas

administrativewithdrawalofthe groundwater sources to these

springsfrom furtherappropriationor developmentfor geothermal

usesshouldbe considered,aswell asany othermeansto protect

theseflows.

33. Implement theplans for ensuring water flows. Incentivesto

landownersto maintainadequate streamflows should be

investigated.Purchaseof waterrights fromwilling sellersin the

WarnerBasinandAlkali Subbasinshouldalsobe considered.

4. Monitor fish populations and habitat conditions.

Monitoringis necessaryto determinetrendsin fish populationsizesand

the conditionsof thehabitattheyoccupy. Thisinformationis essentialin

determiningtheeffectivenessofrecoveryefforts. Monitoring is alsoneeded to

determinewhetherlandmanagementdecisionsmadeduring watershedanalyses

arehavingthe effectspredictedandarebringingwatershedconditionsto thegoals

established.

41. Monitor fish populations. Onedelistingcriterionfor the Warner

suckercallsfor self-sustainingsuckerpopulationsin lakesand

streamsin theWarner Basin;thus, dataobtainedfrom monitoring

suckerswill be thebasisfor determiningrecovery successand

delistingstatus. Thiswill alsoapplyto criteriafor long-term

conservationofthe FoskettspeckleddaceandHuttontui chub.

54



411. Develop monitoring plans for eachspeciesto define

monitoring protocols, including methodologiesand

frequenciesof surveys. All life history stagesneed tobe

surveyedto determine abundancesof both lakeand stream

morph Warnersuckeryear-classes,andall stagesofFoskett

speckleddaceandHutton tuichub. Dataon theabundance

ofeachyear-classor life history stagewithin eachfish

habitatis necessaryfor a successfulmonitoringproject.

Developappropriatesamplingmethodsfor obtainingthese

data. Adaptmonitoring strategiesasnecessaryto improve

datacollectionand/orvalue.

412. Monitor populations and spawning successoflake and

stream morph Warner suckers,and Foskett speckled

dace and Hutton tui chub. Monitor populationsoflake

andstreammorph Warner suckers,Foskett speckled dace,

andHuttontui chub, includingabundanceofeach year-

classor life history stage todetermine recruitmentsuccess.

Onecomponentofmonitoringshouldfocus on habitat

features thatmay havebeendirectly or indirectly impacted

by taskslisted above. Other componentsofmonitoring

shouldfocuson thebiology ofthesespeciesasdiscussedin

task411.

413. Conduct researchaimed at developing population

viability analysesfor Warner sucker, Hutton tui chub,

and Foskett speckleddace, respectively. Research

shouldinclude,but notbe limited to, thegoalsofproviding

informationon: (1) theabundanceofYOY, juvenile, and

adult (ofmultiple year-classes)suckersin all populations,

andtherelationshipoftheir abundanceto climate;(2)

factorsinfluencingtherecruitmentof all threespeciesinto
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theirrespectivepopulations;(3) thegeneticvariability of

eachspeciesacross theirrespectivepopulation(s);(4) life

historyattributes such as age atfirst spawning,residence

time of larvaeandYOY, spawning behavior,etc.; and(5)

othercharacteristicsofthesespeciesthatmayassistin

furtherdefiningandexpandingrecovery planobjectives.

42. Monitor fish habitats. As landmanagement changesare made

throughimplementationoftasksin this plan, theconditionsoffish

habitats shouldbemonitoredto seeif the changeshave the

effect(s)predicted. This monitoringmaybe helpful in adapting

tasks tobe implementedlater in time to improveoverall

effectivenessof recovery plantasks.

5. Evaluate long-term effectsof climatic trends on therecovery of fishes.

Theeffectsofcurrentlandandwateruseon thesefishesare greatly

exacerbatedby drought,anda prolonged droughtcouldmake the recoveryofthe

speciesmoredifficult. For example,the droughtof 1987 to 1994reduced stream

habitatanddesiccated theWarner Lakes,extirpatingthe lake-resident Warner

suckerpopulation. Evaluate theeffectsofclimateon the recoveryeffort over the

entire periodofrecovery for eachspecies,andreviserecovery tasksandtime

framesif necessary.

6. Developand implement a public outreach program.

An effectivepublic outreach programshouldbe developedto increase

awarenessandunderstandingof recoveryeffortsfor the threatenedand rare

native fishesofthe WarnerBasinandAlkali Subbasin. Interested partiesshould

be continually involvedin andupdatedon all aspectsofthis recoveryeffort so that

potentialconflicts canbe identifiedandresolvedas soonandasmuch aspossible.
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IV. IMPLEMENTATION SCHEDULE

Thetablethatfollows is a summaryof scheduledactionsandcosts for the

Warnersucker,FoskettspeckleddaceandHuttontui chubrecoveryprogram. It is

a guide to meet theobjectivesofthe RecoveryPlanfor the Warnersucker,Foskett

speckled daceandHutton tuichub, as elaboratedupon in Part II, Narrative

Section. Thistableindicatesthepriority in schedulingtasks to meetobjectives,

identifiesthe agencies responsiblefor performingthetasks,andindicatesthe

estimated costs toeachagency. ImplementingPart IV is the actionofthe

recovery planthat, whenaccomplished,shouldbring about the recoveryand

thereforedelistingoftheWarnersucker, andthe long-term persistenceand

conservationof thenativeecosystemofthe FoskettspeckleddaceandtheHutton

tui chub.

RECOVERY ACTION PRIORITIES

1 = An action thatmustbe takento preventextinction orto prevent the species

from decliningirreversibly.

2 = An actionthatmustbe takento prevent asignificantdeclinein species’

population/habitatquality, or someothersignificantnegativeimpactshort

ofextinction.

3 = All other actionsnecessaryto providefor full recoveryofthe species

Abbreviationsandterms:

Continuous = Taskwill beimplementedon an annualbasisonce it

has begun

CA — Conservation Agreement
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ResponsibleParties:

— U.S. FishandWildlife Service

— Bureauof LandManagement

— Oregon Departmentof FishandWildlife

— U.S. ForestService

— Natural Resource ConservationService

— OregonState UniversityAgricultural Extension

— Universityof CaliforniaDavisAgricultural

Extension

— TheNatureConservancy

— PrivateLandowners

— WatershedCouncils

— Oregon NaturalHeritageProgram

— OregonWaterResourcesDepartment

Service

BLM

ODFW

FS

NRCS

O SU-EXT

UCD-EXT

TNC

PVT

WC

ONHP

OWRD
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IV. IMPLEMENTATION SCHEDULE

P

Pnority

—

1

T

Task

—

111

TaskDescription Task
Duration

(Yrs)

Responsible
Party

Total
Costin
$1,000
—
96

Cost Estimate($1,000)
—— — —

1998 1999 2000 2001
—— —
10 10 10 10
10 10 10 10
2 2 2 2
2 2 2 2

Comments

Identifyexistinghabitat 4 I3LM
FS
ONIIP
ODFW

1121 Assessqualityofexisting
habitatson Federallands

4 BLM
FS
ODFW

48 5 5
5 5
2 2

2
2
2

2
2
2

1 1131 Manageandpromote
goodqualityhabitatson
Federallandsto prevent
speciesdeclines

Continuous Service
BLM
FS
ONT-IP
ODFW

200 1 1
3 3
3 3
1 1
1 1

1
1
1
1
1

1
1

1
1

1 1142 Investigateandinstall
physicalimprovementsto
Foskett andDaceSprings

3 BLM 60 10 20 30

1 131 Evaluateproblemswith
fish passageinWarner
Basinstreamsand
developplansfor passage
andscreening

4 Service
BLM
ODEW

58 2 2
10 5
10 5

5
5
5

5
5
5

Coordinate
with PVT

1 133 Monitor the effectiveness
ofWarnerBasinpassage
andscreeningstructures

4 BLM
ODFW

40 5 5
5 5

5
5

5
5

Coordinate
withPVT

ON



P

Pnonty

—

1

T

Task

—

1411

TaskDescription Task
Duration

(Yrs)

Responsible
Party

Total Cost Estimate($1 000)
Costin — — — —
$1,000 1998 1999 2000 2001
——— — —

4 1 1
1 1

Comments

DevelopaCAwith
ODFWto preventfuture
stockingof non-native
speciesin theaffected
area

2 Service
ODFW

2 1122 Assessqualityof existing
habitatsonnon-Federal
lands

4 NRCS
ODFW
WC
ONHP

56 5 5
5 5
2 2
2 2

2
2
2
2

2
2
2
2

Coordinate
with PVT

2 1132 Securegood quality
habitatsonnon-Federal
landstopreventspecies
declines

Continuous Service
NRCS
ODFW
WC

135 3 3
2 2
2 2
2 2

2
2
2
2

2
2
2
2

Coordinate
withPVT

2 1143 Improvepoorquality
habitatconditionsonnon-
Federallands

Continuous Service
NRCS
ODFW
WC

120 2 2
2 2
2 2
2 2

2
2
2
2

2
2
2
2

Coordinate
with PVT

2 1412 Developandimplementa
public educationprogram
to reduceoreliminate
illegal translocationof
exotic fishes within
habitatsin theWarner
Basin

4 Service
ODFW
OSU-Ext
UCD-Ext

68 2 2
5 5
2 2
2 2

1
15
4
4

1
10
3
3

2 142 Investigateimpactsof
exotic fish populationson
theWarnersucker

Continuous BLM
FS
ONUP
ODFW

210 5 5
5 5
2 2
2 2

2
2
2
2

2
2
2
2

Coordinate
with PVT



Cost Estimate($1,000)
— — —

1998 1999 2000 2001
— —
5 5
5 5
5 5
5 5

Pnonty

—
2

Task

—
143

TaskDescription Task
Duration

(Yrs)

Responsible
Party

Total
Costin
$1,000

———
300 5 5

5 5
5 5
5 5

Comments

Monitor exotic fish
populationsin theWarner
Basin

Continuous BLM
FS
ONI-IP
ODFW

Coordinate
with PVT

2 144 Evaluate optionsto
further controlor
eliminateexotic fishes

Continuous Service
BLM
FS
ONIIP
ODFW

330 5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

2 212 Developgenetic
managementplan for
refugialpopulations
deemedimportantto the
WarnerBasin,Coleman
Subbasinor Alkali
Subbasin

2 Service
ODFW

24 5
5

7
7

2 213 Determinehowtornanage
refligial populations
outsidetheWarnerBasin
andthefeasibility of
reintroductionbacktothe
WarnerBasin

4 Service 17 2 5 5 5

2 221 Assesstheneedfor
captivepropagation

2 Service 6 3 3

2 222 Refinecaptive
propagation techniques

5 Service 50 10 10 10 10

—4



P

Pnonty

—

2

T

Task

—

412

TaskDescription Task
Duration

(Yrs)

Responsible
Party

Total
Costin
$1,000
—
375

Cost Estimate($1,000) Comments

Monitor populationsand
spawningsuccessof lake
andstream morphWarner
suckers,Foskettspeckled
daceandHuttontuichub

Continuous Service
ODFW
ONI-il’
BLM
FS

1998
—
1
2
2
10
10

1999
—

1
2
2
10
10

2000
—

1
2
2
10
10

2001
—
1
2
2
10
10

2 413 Conduct researchaimed
at developingpopulation
viability analysesfor
Warnersuckers,Hutton
tui chub,andFoskett
speckleddace

2 Service
ODFW
ONI-IIP
BLM

16 2
2
2
2

2
2
2
2

2 42 Monitor fish habitats Continuous FS-Fremont
FS-Modoc
BLM-
Lakeview
BLM-
Cedarville

750 20
5
20
5

20
5
20
5

20
5
20
5

20
5
20
5

Part of
ongoing
land
management
programs

2 5 Evaluate long-term
effectsof climatictrends
on the recoveryof fishes

Continuous Service
ODFW
OSU-Ext
UCD-Ext

118 5
5
5
5

2
2
2
2

2
2
2
2

2
2
2
2

3 1211 Assesscurrentwatershed
conditionson Federal
lands

4 FS-Fremont
FS-Modoc
BLM-
Lakeview
BLM-
Cedarville

320 30
10
30
10

30
10
30
10

30
10
30
10

30
10
30
10

Partof
ongoing
land
management
programs

--4



Priority

—
3

Task

—
1212

TaskDescription Task
Duration

(Yrs)

Responsible
Party

Total
Costin
$1,000
—
50

Cost Estimate($1,000)
— — — —

1998 1999 2000 2001
—— — —

1 1 1 1
2 2 2 2
2 2 2 2

Comments

Assesscurrentwatershed
conditionson non-Federal
lands

10 Service
WC
NRCS

Coordinate
with PVT

3 1221 Improvewatershed
conditionsonFederal
lands

Continuous FS-Fremont
FS-Modoc
BLM-
Lakeview
BLM-
Cedarville

330 3
3
3
3

3
3
3
3

3
3
3
3

3
3
3
3

Partot
ongoing
land
management
programs

3 1222 Improvewatershed
conditionsonnon-Federal
lands

Continuous Service
WC
NRCS

165 5
5
5

5
5
5

5
5
5

5
5
5

Coordinate
with PVT

3 31 Determinestreamflows
requiredfor Warner
suckerrecovery

4 Service
ODEW

16 2
2

2
2

2
2

2
2

3 32 Developplansfor
securingstreamand
springflows

3 Service
ODFW
OWRD
FS
BLM
WC

54 3
3
3
3
3
3

3
3
3
3
3
3

3
3
3
3
3
3

Coordinate
withPVT

3 33 Implementtheplansfor
securingwaterflows

Continuous Service
ODEW
FS
BLM
WC

75 1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

Coordinate
with PVT

--4



— —

Priority Task

— —

3 6

TaskDescription Task
Duration

(Yrs)

Responsible
Party

Total
Costin
$1 000
—

75

Cost Estimate($1 000)
— — — —

1998 1999 2000 2001
—— — —

3 3 3 3
I 1 1
1 1 1

Comments

Developandimplementa
public information
program

Continuous Service
BLM
ODFW

fotal Cost 4166 439 451— 471 433— —

—4



APPENDIX I

Conservation of rare fishes outside theWarner Basin

and the Alkali Subbasin

Although this recovery planis designedto provide recoveryand

conservationplanningguidancefor the threatenedfishesof the WarnerBasinand

theAlkali Subbasin,the tasksdescribedhereinareapplicableto otherspeciesas

conservationrecommendations.For example,the impactsto WarnerValley

redbandtrout ofa lackofpassageandscreeningstructures at irrigationdiversion

damsin the WarnerBasinareundoubtedlysimilar to theimpactsto thenative

redbandtroutfrom similarsituationsin thenearbyChewaucanBasin. As a result,

it maybe ofsome utilityto promotethe recovery tasksdescribedin this planas

conservationrecommendationsforthenativefishesofotherbasins. Conservation

recommendationsare thoseactivities thatwould haveaconservationbenefit for a

non-listedspecies (whichcouldbe acandidatespeciesor a speciesofconcern)if

they were undertakenby an agencyor landowner. Oneimportantreasonfor

carryingout programsto conservethese rarenon-listedspeciesis the fact that

conservation recommendations,especiallyif carriedout within the frameworkof

an approved ConservationAgreementbetween theServiceandthe agency or

landowner,may helpensuretheoverall long termconservationfor thesespecies.

Theapplicability ofWarnerBasinrecoverytasksto otherbasinsand

speciesfor useasconservation recommendationsin thedevelopmentof

conservationagreementsdependson thesimilaritiesofboth thefish faunas, and

thethreatsfacingthesefaunas,to thefaunaandissuesofthe WarnerBasin. To a

certain extent,thefish faunasof all of the interiorbasinsofsoutheasternOregon

aresimilar to eachother. This similarity is a remnantofthehistoricalpatternof

colonization,isolation, anddifferentiationoffishesofthis large portionofthe

State,which is in turn drivenby thegeologicandclimatologichistoryof the area

(seeIntroduction). Specifically,thebasinsor subbasins, andthefishesfoundin

each,aslisted in Table 1, areof sufficient similarity to theWarnerBasinthat
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usingWarnerBasinrecovery tasks asconservationrecommendationsmaybe

worthwhile.

By including referencesto thefishesof otherbasinsin this sectionof this

recoveryplan, it is expresslynot the Service’sintentionto construe thatthis is the

recovery plan for theseadditionalspecies.Rather,we intend that the rationaleand

thought processusedto developthis recoveryplanbe availableto helpguide

conservationefforts for non-listedspeciesin areaswhereissuesandspeciesare

similar to thoseoftheWarnerBasinandAlkali Subbasin. If it were theService’s

intent to try and applythis recoveryplanacrossadditionalbasinsto cover these

additional species,wewould haveto provide amuchmoredetaileddescriptionof

the conditionofeachadditionalbasin,thefishes(andother aquatic species)

presentin eachbasin,andthe threats thesespeciesfaceas a resultof land

managementactivities in thesebasins,as hasbeenprovidedin this plan for the

WarnerBasin andAlkali Subbasin.

Table2 is a list ofrecoverytasksoutlinedin the recoveryplan that should

be consideredfor use asconservation recommendationsif applied (andmodified,

as appropriate) to the otherspeciesin otherbasinslisted in Table 1. Since

effectiveimplementationof theserecommendationsmayrequireadaptingthem to

local conditions,the Serviceis bothwilling andableto assistinterested partiesin

this process. TheServicecanhelp takethese recoveryrecommendations,adapt

them tolocal conditions,andassistin implementingthemwithin the framework

ofsomesortof ConservationAgreement. OtherFederal,state,local or private

entitiesidentifiedin the implementationschedulefor the recovery planmay also

be able toassist. Whilethe Servicecannot guaranteefundingassistance,the

Service does haveprogramsthat canassistin thecarryingout ofconservation

recommendationsandin developingConservation Agreementsfor non-listed

species.Theseprogramsaredesignedto helpsecuretheconservationstatusof

non-listedspecieswith theultimategoal that theneedto list themas threatenedor

endangeredin the future canbe avoided.

Conservation Agreements arevoluntary agreementsbetween theService,

one or morelandowners,agencies,watershedcouncils,andothergovernmentalor

non-governmentalentitiesthat arejointly interestedin theconservationof a listed

or non-listedspecies.ConservationAgreementsmaybe accompaniedby financial
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supportthat is cost-sharedamongall participants.By outlining the areasin which

the Servicebelievesthese recoverytasksmight be appliedasconservation

recommendations,theServiceis in no way seekingregulatorycontrolor oversight

overlandmanagementactivities in these areas.The reasons forproposingthis

approach toconservationaresimplyan attemptto bring about theconservationof

the specieslistedin Table 1, and thatoftheecosystemsuponwhich thesespecies

depend. TheServicealsohopesthat by identifying these areasin an official

document,interested partieswill bothbecomeawareofthepotentialto carry out

thesedescribed recommendations,andseektheService’s involvementin

developingConservationAgreements.
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Commonand scientificnamesof other rarefish speciesof the

Interior Basinof Oregon,andthebasin/subbasinsthey are foundin,

thatmaybenefit from implementationof recovery tasksfrom the

recoveryplanasconservation recommendations.

redbandtrout Oncorhynchusinylciss
ssp.

Fort Rock Basin

Oregon Lakestui
chub,XL and
BrattainSprings

Gila bicolor oregonensis. ChewaucanBasin
Abert Lake subbasin From: Chewaucan
River, XL and Brattain Springs

Summer Lake
Basintui chub

Gila bicolor ssp.’? ChewaucanBasin,SummerLake
subbasin

redband trout Oncorhynchus mykiss
ssp.

ChewaucanBasin

Catlowtui chub Gila bicolor ssp. CatlowBasin

Sheldontui chub Gila bicolor ewysoma Catlow Basin

redbandtrout Oncorhynchus inykiss
ssp.

Catlow Basin
Guano Creek

Alvord chub Gila alvordensis Alvord Basin
Ii

I

I

Table 1.

Silver Basintui Gila bicolor ssp. Fort Rock Basin
chub
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Otherrarefish speciesof the InteriorBasinsofOregon that may

benefit from implementationofrecovery tasks asconservation

recommendationsandtheapplicablerecoveryplan tasks.

redhandtrout Fort Rock Basin 111, 112, 113, 114, 12, 122, 13, 14,141.
142, 143,144,2,21,22,3,31,32,33,4,
41, 42,5

Oregon Lakes tui
chub,XLand
Brattain Springs

Chewaucan Basin
AbertLakesubbasin
From: Chewaucan River,
XL and Brattain Springs

111, 112, 113, 114, 14, 141, 142, 143,
144,2,21,22,3,31,32,33,4,41,42,5

Summer Lake
Basin tui chub

Chewaucan Basin,
Summer Lake subbasin

111, 112, 113, 114, 14, 141, 142, 143,
144,2,21,22,3,32,33,4,41,42,5

redbandtrout ChewaucanBasin 111, 112, 113, 114,12, 121, 122,13, 14,
141,142,143,144,2,21,22,3,31,32,
33, 4, 41, 42, 5

Catlowtui chub CatlowBasin 111, 112, 113, 114,12, 122, 14, 141, 142.
143, 144,2,21,22,3,31, 32,33,4,41,
42, 5

Sheldontui chub Catlow Basin 111, 112, 113, 114, 12, 121, 122,13, 14,
141,142,143,144,2,21,22,3,31,32,
33, 4, 41, 42,5

redbandtrout Catlow Basin
GuanoCreek

111, 112, 113, 114,12, 122, 14, 141, 142,
143, 144,2,21,22,3,31,32,33,4,41,
42, 5

Alvord chub Alvord Basin 111, 112, 113, 114,12,122,14,141,142,
143, 144,2,21,22,3,31,32,33,4,41,
42, 5I
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Silver Basin tui Fort Rock Basin 111, 112, 113,114, 14, 141, 142, 143,
chub 144,2,21,22,3,31,32,33,4,41,42,5



APPENDIX II

Drawingofa genericfish. Definitions of labels fromdrawing

correspondwith boldtext wordsidentified in the glossary.

Ant~t-i
P~teri~r

C~uda1 P~dundf~

Ga~~a1 ~ir~

Figure 3.
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APPENDIX III

Glossary

Adfluvial: Migration up ariver, stream orcreek.

Allopatric: Occurringin adifferent geographicareafrom another populationor

species.

Allopatric Speciation:Speciationin populationsthat aregeographicallyisolated.

Anterior: Towards the headofan organism. SeeFigure3.

Benthic:Living on the bottomofastream,river, pond, or lake.

Breeding Tubercles: Small bumpsusuallyfoundon theanal,caudalandpelvic

fins during spawningseason. Malestendto have more thanfemales. See

Figure3.

CandidateSpecies:Plantor animalconsideredfor possibleadditionto the list of

EndangeredandThreatenedSpecies.

Caudal Peduncle: Rear,usuallyslender,partofthebody between thebaseofthe

last analfin raysandthe caudalfin base. SeeFigure3.

Delisting: Official removalof aspeciesfrom thelist ofThreatenedand

EndangeredSpecies.

Desiccation:Dryingout.

Detritus: Decomposedplantand animalremains.

Diatoms: Small, usually microscopic,plants.

Diurnal: Active during daylighthours.

Endemic:Native to, andrestrictedto, aparticular geographicregion.

Endorheic:A closedbasin,with no outflow.

Ephemeral:Lastinga short time.

Epilithic: Living on thesurfaceof stones,rocks,or pebbles.

Extirpated:No longer present; notoccurringin thearea. Locally extinct.

Eutrophication:A processby which pollutantscauseabody ofwaterto become

overly rich in organicand mineralnutrients,so thatalgaegrow rapidly and

deplete theoxygensupply.

Fecundity: Thepotentialreproductivecapacityof an organismorpopulation.

81



Filamentous: Havingafine string or even hair-likethicknessandappearance.

Fins: Caudal. SeeFigure3.

Anal. SeeFigure3.

Pelvic. SeeFigure3.

Pectoral. SeeFigure3.

Dorsal. SeeFigure3.

Fork Length (FL): Themeasurementon afish from thetip ofthe nose to the

middle ofthetail wherea“V” is formed. SeeFigure3.

GeneticDiversity: This termisusedwhendiscussingapopulationora single

species,not an individual organism.This termrefersto all thegenetic

variability containedwithin theindividuals makingup thepopulationor

species.

Gill Raker:Tooth-likeprojectionon the frontedgeofthegill arch;often used to

trap fooditems.

Grabens:Large sunkenblocksof ground.

Horsts: Largeuplifted blocksofground.

Ichthyofauna:Thefish communityoccurringin the areabeingconsidered.

Interorbital: Areabetweentheeyes

Introgression:Thespreadof genesofone speciesinto the genepool of anotherby

hybridizationandbackerossing.

Lateral Line: Microscopiccanal alongthebody, locatedroughly atmidside.

This canalis a rearwardextensionof a sensorycanal systemon the head

andcontains sense organswhich detectpressurechanges,like water

current,orwavespassingthrough thewater. SeeFigure3.

Lateral LineScales:Thenumberofscales alongthe lateralline.

Macrophytes:Largeplantsthat arevisible to thenakedeye.

Meristic: Referringto whole integercounts(1,2,3,...)on the body(i.e. numberof

dorsalrays,numberof scales,numberofpelvic spines...).

Metapopulation:A group ofpopulationsofone speciescoexistingin time but not

in space.
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Morph: A form; any individualsofa group thatvaries;any localpopulationofa

species (with many populations) exhibitingdistinctivemorphologyor

behavior.

Morphometric: Measurements taken on the body.

Niche: The ecological role ofa speciesin acommunity.

Nuchal hump: Pertainingto the back of theneck. SeeFigure3.

Operculum: The groupofbones thatform thegill coverings. SeeFigure3.

Parr Marks: Dark barsin juvenilesthat areusually absentin adults. SeeFigure

3.

Phenotypic Plasticity: The ability of different individuals of the same species to

havevery differentappearancesdespiteidenticalgenotypesas a response

to changesin the environment.

Physiographic:Pertainingto geographicfeatureson theearth’ssurface.

Piscivorous:Fisheating.

Planktonic: Pertainingto animalorplant life that residesin water that has weak

powersoflocomotionandis carriedby currents,tides,andwaves.

PredorsalScales:The rowofscales alongthemiddle ofthe back between the head

andthedorsalfin.

Recruitment:Theinflux ofnewmembersinto apopulationby reproductionor

immigration.

Recovery: Improvementin thegeneralstatusofthespeciesto the point atwhich

listing is no longerappropriate.

Standard Length(SL): Thestraight-linedistancefrom the tipofthesnoutto the

rearendofthevertebralcolumn.

Sympatric:Living, occurringin thesamearea.

Taxonomy:The theoryandpracticeofdescribing,naming and classifying

organisms.

Total Length(TL): Thelongeststraight-linedistancefrom the tipofthe snout to

theendof thetail.

Vascular Macrophytes:Typically largerplants,havingasimplevascularsystem,

like grasses.
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APPENDIX IV

Summary of theAgencyand Public Commentson the Draft RecoveryPlan

for the Threatened and Rare Native Fishesof theWarner Basin and Alkali

Subbasin.

I.Background

In September1997, theService releasedthe draft recovery planfor the

threatenedandrarenativefishesoftheWarnerBasinandAlkali Subbasin

for a60-daypublic commentperiod, endingon November24, 1997. Over

100 copiesof the recovery planweresentout forreview duringthe

commentperiod.

A total of 11 letters/commentswerereceived,eachcontainingvarying

numbersof issues. Many specificcommentsreoccurredin letters. Many

ofthe specificcomments,relatedto wording,clarity, andissueswere

incorporated, whereappropriate,into thefinal planandare notaddressed

in thefollowing section. Issues/commentsraisedduringthepublic

commentperiod that were notaddressedor incorporatedinto this final

plan arediscussedbelow. Four lettersarrivedfrom privateindividuals and

these have beensent specificresponses to theirquestions.

This sectionprovidesasummaryofgeneral demographic information,

including the total numberof letters/commentsreceivedfrom various

affiliations andstates. A completeindexofthoseproviding comments,by

affiliation is availablefrom theU.S. FishandWildlife Service,Oregon

StateOffice, 2600 SE
98th Avenue, Suite 100, Portland,Oregon97266.

All letterofcommenton the draftplanare kepton file in theOregonState

Office
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Demographic Information

Thefollowing is abreakdownofthenumberof lettersreceivedfrom

variousaffiliations:

Federal Agencies 4

State Agencies 2

Environmental/ConservationOrganizations 1

Individuals 3

II. Summary of Major Commentsand ServiceResponses

Issue 1: TheinclusionoftheWarnerValley redbandtrout andthe

CowheadLake tuichubin this recoveryplanwould precludethesespecies

from beinglisted in thefuture.

Response:The purposeof this recoveryplan is to provideguidanceand

goals,that if followed andreached,shouldlead to the recoveryor

permanenceofthe threatenedspeciesin theWarnerBasinandAlkali

Subbasin.Thesespeciesare theWarnersucker,Hutton tui chuband

Foskett speckleddace. This recoveryplan maybenefitotheraquatic

speciesin thesebasins,includingtheWarnerValley redbandtrout andthe

CowheadLake tuichub. If theWarnerValley redbandtrout orthe

CowheadLaketui chubarelisted in thefuture,this recovery planwill be

assessedfor benefits to thesespeciesbut theirinclusion heredoesnot

preclude themfrom beinglisted in thefuture.

Issue 2:The recovery planimplies thattherewill bebenefitsto the

WarnerValley redbandtrout andCowheadLake tuichub. The Warner

Valley redbandtrout overlapsin distributionwith the Warner sucker butis

alsofoundin headwatersaboveWarnersucker distribution.Also,
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approximately60 percentofthedistributionoftheCowheadLake tuichub

is on privatelandsthatwill not be affectedby Federalactions.

Response:WarnerValley redbandtroutarefoundin headwatersabove

Warnersuckerdistribution. The approachof this recoveryplan is an

aquaticecosystemapproachthat includestheentire WarnerBasin.

Improvementsneed tobe madethroughoutthewatershed,including

headwaterreaches,because these areasprovideessentialcleanwaterand

cool watertemperatures that arenecessaryfor Warnersuckers lower down

in thesystems. Similarly, thedistributionof theCowheadLake tuichubis

in the WarnerBasin althoughit does notoverlapwith Warner sucker

distribution. TheCowheadLake regionprovidesessentialcleanwaterand

cool watertemperatures that arenecessaryfor Warnersuckerslower down

in thesystem. Improvementsto theCowheadLakeregionarenecessary

for recoveryoftheWarner suckerandas suchshould benefittheCowhead

Lake tuichub.
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