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bxecutive pummary 
=
qhis=annual=report=is=one=in=a=continuing=series=describing=the=tashington=aepartment=of=cish=
and=tildlife’s=EtactF=progress=toward=meeting=summer=steelhead=and=rainbow=trout=
mitigation=goals=established=in=the=ipoCmK===
=
ptocking=of=ipoCmJproduced=rainbow=trout=EORMIVQP=–=OMNNI=OQPISRQ=J=OMNOF=within=
tashington=went=as=planned=and=achieved=the=ipoCm=goalsK==purvival=of=hatchery=steelhead=
from=egg=to=smolt=was=greater=than=TRB=for=all=stocksI=and=smolt=release=and=markingLtagging=
goals=for=summer=steelhead=were=met=or=within=acceptable=limits=for=the=reporting=periodK====
=
te=continued=smolt=trapping=on=the=qucannon=oiver=to=estimate=the=number=of=natural=origin=
migrant=steelheadK==fn=the=OMNMLOMNN=and=OMNNLOMNO=outJmigrations=we=estimated=OTIUQS=and=
ORIRMR=natural=origin=summer=steelhead=migrantsI=respectivelyK==jean=smolt=size=and=peak=of=
outJmigration=was=similar=to=previous=yearsK==Average=smoltJtoJadult=survival=of=wild=origin=
summer=steelhead=from=the=qucannon=oiver=Ebased=on=the=mfq=tag=returns=from=NVVVJOMNM=
migration=yearsF=was=OKTB=back=to=Bonneville=aamI=and=OKMB=to=fce=earbor=aamK==katural=
origin=adults=returning=to=the=qucannon=oiver=were=estimated=based=on=mfq=tag=detectionsK==
Average=natural=origin=adult=return=based=on=the=mfq=tags=for=the=last=five=run=years=is=NQS=fishX=
below=the=klAA=cisheries=recommended=critical=population=thresholdK==qucannon=oiver=Enatural=
and=hatchery=endemic=stock=originF=steelhead=continue=to=exhibit=a=disturbing=adult=migration=
patternI=with=about=TMB=returning=toI=and=about=RMB=remaining=aboveI=iower=dranite=aamK==te=
also=have=observed=a=large=percentage=of=qouchet=and=talla=talla=rivers=release=groups=
returning=to=the=pnake=oiverI=with=only=a=small=percentage=documented=as=returning=to=their=
release=locationK==
=
As=part=of=our=ongoing=annual=broodstock=collection=and=research=activitiesI=tact=hatchery=
and=evaluation=staffs=operate=a=series=of=traps=in=southeast=tashingtonK==te=report=the=number=of=
fish=captured=and=released=at=all=trap=locationsI=composition=of=hatchery=and=wild=origin=fishI=
codedJwire=tag=recoveries=Ewhere=appropriateF=and=age=composition=for=each=steelhead=stockK==fn=
OMNN=and=OMNOI=ice=broodstock=selection=was=altered=to=increase=the=proportion=of=OJsalt=fish=
incorporated=into=the=broodstockK==fn=OMNN=and=OMNOI=evaluation=staff=conducted=two=survival=
experiments=using=electronarcosis=for=an=anestheticK===
=
tact=staff=surveyed=steelhead=sport=anglers=during=the=OMNMLOMNN=and=OMNNLOMNO=sport=fishing=
seasons=within=the=ipoCm=area=of=southeast=tashington=to=recover=Ctqs=from=tagged=
steelheadK==pummary=results=of=those=surveys=EanglersI=effortI=number=of=fish=capturedF=are=
providedK==All=data=and=Ctq’s=recovered=were=transferred=to=llympia=for=inclusion=into=the=
ojfp=oegional=Ctq=databaseK==tact=staff=also=conducted=joint=creel=surveys=with=lact=on=
the=lower=drande=oonde=oiverX=a=summary=of=results=is=providedK=



=

=
auring=the=springs=of=OMNN=and=OMNOI=evaluation=staff=attempted=spawning=ground=surveys=to=
estimate=the=number=of=redds=in=index=areas=of=the=qouchet=oiver=and=Asotin=CreekK==ptream=
flows=in=both=years=were=high=and=greatly=limited=our=ability=to=conduct=surveysK==Based=on=those=
stream=surveysI=information=from=adult=traps=on=both=streamsI=and=using=regression=analysisI=we=
estimate=that=RST=and=ROQ=redds=were=present=in=the=index=area=of=Asotin=Creek=in=OMNN=and=
OMNOI=respectivelyK==fn=the=qouchet=oiver=index=areaI=we=estimated=QMU=and=OSM=redds=in=OMNN=
and=OMNOI=respectivelyK= 
=
CodedJwire=tag=recoveries=from=fisheriesI=hatcheriesI=from=traps=in=riversI=and=mfq=tag=detections=
have=provided=the=basic=data=to=estimate=minimum=smoltJtoJadult=return=rates=on=iceI=tallowaI=
qouchetI=and=qucannon=stock=summer=steelhead=from=the=hatchery=programK==aue=to=a=variety=of=
factorsI=smoltJtoJadult=survivals=to=the=project=area=have=generally=been=OJQ=times=the=ipoCm=
target=rate=over=the=yearsK==qhe=icC=summer=steelhead=program=Eice=and=tallowa=stock=onlyF=
continues=to=meet=andLor=exceed=its=original=mitigation=goals=by=supplying=large=returns=of=
hatchery=steelhead=for=harvest=primarily=in=southeast=tashingtonK==qhis=is=mainly=due=to=the=fact=
that=harvest=rates=in=lower=Columbia=oiver=fisheries=have=declined=substantially=since=the=early=
years=of=the=programK==purvivals=to=adult=for=the=endemic=qucannon=stock=have=been=high=enough=
to=warrant=adoption=of=this=program=in=the=qucannon=oiverK==purvivals=to=adult=on=the=qouchet=
stock=program=have=been=less=than=desiredK==te=continue=to=examine=this=program=for=ways=to=
increase=survivalK==tact=will=continue=to=monitor=harvest=recoveries=and=adjust=programs=as=
necessary=to=maintain=ipoCm=goalsK=====
=
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fntroduction 
=
qhis=annual=report=Eoun=vears=OMNM=and=OMNNF=is=one=in=a=continuing=series=describing=
tashington=aepartment=of=cish=and=tildlifeDs=EtactF=progress=toward=meeting=summer=
steelhead=Elncorhynchus=mykissF=and=rainbow=trout=mitigation=goals=established=in=the=iower=
pnake=oiver=Compensation=mlan=EipoCmFK==qhe=reporting=period=covers=between=N=guly=OMNM=
and=PM=gune=OMNOI=unless=otherwise=notedK=====
=
qhe=ipoCm=program=in=tashington=ptate=began=in=NVUN=with=construction=of=iyons=cerry=
eatchery=EiceFK==oefurbishing=of=the=qucannon=cish=eatchery=EqceF=followed=in=NVUQJNVURK==fn=
addition=to=the=hatchery=construction=and=modificationsI=three=remote=acclimation=ponds=EAmF=
were=built=along=the=qucannon=ECurl=iake=AmFI=qouchet=Eaayton=AmFI=and=drande=oonde=
ECottonwood=AmF=rivers=to=acclimate=juvenile=summer=steelhead=before=releaseK==All=of=these=
facilities=make=up=tact’s=iyons=cerry=Complex=EicCF=Ecigure=NFK=
=
=

=
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=
cigure NK  jap of major rivers and streams in southeast tashingtonI and icC facilitiesK=
=
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mroduction doals of oainbow Trout and pummer pteelhead 
ptocks 
=
oainbow qrout:=qhe=ipoCm=mitigation=trout=program=has=focused=on=providing=recreational=
fishing=opportunities=in=southeast=tashingtonK==qhe=current=icC=goal=is=to=produce=OPRIMMM=
catchable=sized=EP=fishLlbX=generally=[UinF=ppokane=stock=trout=ETUIPMM=lbsF=for=release=into=
southeast=tashington=area=lakes=Eno=stream=plantsFI=resulting=in=at=least=STIRMM=angler=days=of=
recreationK==qhe=icC=also=produces=a=total=of=NVIORM=ppokane=stock=trout=for=the=kez=merce=
qribe’s=resident=fish=program=ENISRMF=and=facd=resident=fall=fishery=program=ENTISMMFK==auring=
the=report=periodI=stocking=of=ipoCm=produced=rainbow=trout=within=tashington=EAppendix=AI=
qables=N=and=OFI=and=transfers=to=fdaho=went=as=plannedK===
=
pteelheadW=qhe=icC=currently=uses=four=summer=steelhead=stocks=to=produce=smolts=for=release=
into=the=pnake=ENSMIMMM=smolts=of=ice=stockFI=qucannon=ETRIMMM=smolts=of=qucannon=bndemic=
stockFI=drande=oonde=EOMMIMMM=smolts=of=tallowa=ptockFI=talla=talla=ENMMIMMM=smolts=of=ice=
stockFI=and=qouchet=EURIMMM=smolts=of=ice=stockI=RMIMMM=smolts=of=qouchet=bndemic=stockF=
rivers=to=enhance=recreational=opportunities=for=steelhead=anglers=and=for=bpA=recovery=purposesK==
All=steelhead=smolts=for=the=program=are=planned=for=a=release=size=of=QKR=fishLlb=ENMMKUgLfishFK=
Changes=to=the=current=program=may=occur=in=the=near=future=as=we=continue=to=address=bpA=
concerns=while=meeting=harvest=mitigation=goalsK=
=
pummer pteelhead fn-eatchery purvival 
=
purvival=of=steelhead=at=icC=remains=highly=variable=among=stocks=and=among=years=Eqables=NI=
OI=PI=and=QFK==fn=OMNOI=a=ipoCm=summer=steelhead=program=review=was=conductedI=with=all=
relevant=data=collected=since=the=program=inception=reviewed=and=compiled=for=that=meetingK==
EhttpWLLwwwKfwsKgovLlsnakecomplanLjeetingsLOMNOpteelheadmrogramoeviewpymposiumKhtmlFK=
auring=the=processI=errors=or=omissions=were=found=in=previous=annual=report=data=tablesK==All=
tables=and=figures=within=this=report=should=be=considered=the=best=available=data=from=this=point=
forward=for=historical=comparisonsK===
=
cish=health=problems=EeKgKI=cold=water=diseaseFI=presence=of=pathogens=such=as=fnfectious=
eematopoietic=kecrosis=virus=EfeksFI=and=spawning=conditions=at=icC=and=remote=spawning=
sites=have=all=affected=inJhatchery=survival=rates=over=the=yearsK==tithin=hatchery=survival=
estimates=as=presented=in=the=following=tables=may=be=inaccurate=because=of=bias=in=dealing=with=
large=numbers=of=living=organismsK==qhis=biasI=while=not=absolutely=critical=to=program=
evaluations=or=determining=program=successI=is=likely=due=to=one=or=a=combination=of=the=
followingW=water=weightI=eggLfish=size=variabilityI=scale=errorI=or=inconsistent=methodologies=
among=staff=membersK=

http://www.fws.gov/lsnakecomplan/Meetings/2012SteelheadProgramReviewSymposium.html
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qable NK  kumbers of males and females spawnedI eggs takenI and estimated survival by life stage of tallowa 
stock summer steelhead spawned at Cottonwood Creek and transferred to iceI NVVO to OMNO brood yearsK===

=
=
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VNKO=
UTKS=
VPKT=
UTKM=
TUKS=
TTKR=

QOPITRV=a=
OUVINVU=
PSSINNR=
PPRIQUV=
QSMIOVQ=
QMNIOTM=
QTVISMS=
PUVISSQ=
POOIOPU=
OSMIMMM=
PNVIQTV=
OQOIRRT=
POSIQTR=
OTQIRUS=
OVMIVMP=
OQOITNM=
ONQISVR=

NTOIPST=h=
OQOISQU=
NVPINUM=
OPVIVVP=

PQNIUVV=
POOIRMU=
ORSIOPP=
OSPIQQV=
OTQIUUS=
OROIONN=
OSUIUMP=b=
OTQINQS=c=
ONRIRUQ=d=
NUOITOO=
OPSISOT=

NPTIVNR=e=
NRMIQQO=f=
NSVIPVM=

NRVIOQO=g=
NTRIVSN=
NTMIOPO=
NSPINVT=
NVTIUPV=
NTSIVMO=

UMKT=
NMMKM=
SVKV=
TUKR=
RVKT=
SOKV=
UOKQ=
UOKN=
UOKR=
TMKP=
TQKN=
URKV=
UMKS=
SNKT=
VPKR=
TOKR=
TVKP=
VQKT=
UNKR=
VNKS=

jean==
pa=

= = = = UOKP=
NNKN=

= = TVKO=
NNKM=

a===Additional=eggs=were=brought=in=from=lact=to=make=program=needsK=
b===A=total=of=NOSIPSN=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
c===A=total=of=QRIUOQ=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
d===A=total=of=RMIOTM=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
e===A=total=of=TMIQRR=fryLparrLfingerlings=were=planted=into=area=lakes=from=overproductionK=
f===A=total=of=NQSIQUN=fryLparrLfingerlings=were=planted=into=area=lakes=from=overproductionK=
g===A=total=of=NNOITRN=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
h==qhe=total=number=of=eggs=retained=includes=QMIMMM=received=from=lact=tallowa=eatchery=to=supplement=the=losses=from=feks=positive=

females=spawned=at=CottonwoodK
=

=



iyons cerry Complex bvaluationW jay OMNP 
pummer pteelhead Annual oeport – OMNM and OMNN oun vears== Q 

qable OK  kumbers of males and females spawnedI eggs takenI and survival by life state of ice stock summer 
steelhead spawned at iceI NVUT to OMNO brood yearsK   
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jean==
pa=

= = = = URKU=
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= = TOKS=
NPKN=

a===A=total=of=OMPIURT=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
b===A=total=of=NPTIMON=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
c===qhe=entire=production=was=lost=due=to=an=feks=outbreakK=
d===A=total=of=OOTITPP=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
e===A=total=of=VOINNS=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
f===A=total=of=PTUIORT=were=lost=due=to=an=feks=outbreakI=and=NRINQM=were=retained=in=Curl=iake=Am=as=residualsK=
g===A=total=of=OPIUVU=were=retained=in=Curl=iake=Am=as=residualsK=
h===A=total=of=NQIONO=were=retained=in=Curl=iake=Am=as=residualsK=
i===A=total=of=RIOQQ=were=retained=in=Curl=iake=Am=as=residualsK=
j===A=total=of=NVNINMM=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionI=and=NVIPNV=were=retained=in=Curl=iake=Am=as=

residualsK=
k===A=total=of=ORVINQU=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
l===A=total=of=QOIRQU=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
m===A=total=of=NMRIRMO=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
n==A=total=of=POIPPS=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
o===A=total=of=NTIUNR=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
p===A=total=of=TUIPPQ=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
q===A=total=of=ONIPNS=fryLparrLfingerlings=were=planted=into=area=lakes=from=over=productionK=
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qable PK  kumbers of males and females spawnedI eggs takenI and survival by life state of qucannon oiver 
endemic stock summer steelhead spawned at iceI OMMM to OMNO brood yearsK  
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SRIOQR=
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=

UPKQ=
RTKV=
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VPKN=
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VRKQ=
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UNKT=

jean==
pa=

= = = = USKT=
VKN=

= = USKN=
NPKO=

a=====mroduction=of=OIQMM=was=considered=inadequate=to=be=of=valueI=these=were=planted=as=fryK=
b=====A=total=of=RIVVV=fry=were=planted=into=the=qucannon=oiver=as=these=were=high=titer=positive=progeny=for=feksK=
c=====A=total=of=QRIOPS=fry=were=planted=into=the=qucannon=oiver=as=these=were=high=titer=positive=progeny=for=feksK=

=

qable 4K  kumbers of males and females spawnedI eggs takenI and survival by life state of qouchet oiver 
endemic stock summer steelhead spawned at iceI OMMM to OMNO brood yearsK 

=
=
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NU=
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T=
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NT=
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NM=
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NT=
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NP=
NP=
NP=
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SVIOSV=
TMIUQP=
UOISMO=
SUIRNN=
TUIUNP=
UUISSU=
TPINMN=
SSIROM=
TOIRQP=
TRIRVS=
TQIQMU=
UNIRRR=

QPIRTO=
RPITRM=
SSIQSM=
TRIMRV=
RUIQRN=
TRIVVN=
URITPM=
SVISOS=
SOIOTV=
SVIUMN=
SRIMRR=
SQIUSM=
QRIQNU=

UOKM=
TTKS=
VPKU=
VMKV=
URKP=
VSKQ=
VSKT=
VRKO=
VPKS=
VSKO=
USKN=
UTKO=
RRKT=

QPIRTO=
RPITRM=
SSIQSM=
TRIMRV=
RUIQRN=
TRIVVN=
URITPM=
SVISOS=
SOIOTV=
SVIUMN=
SRIMRR=
SQIUSM=
QRIQNU=

PSIQUT=
QRIRMN=
PNIQQM=
RUITPP=
RRITMS=

ROIQTS=a=
RUIVUV=b=
QUIOVU=c=
RRIORR=d=
SOIRNT=e=
SOIMPT=
RQIPUS=

=

UPKT=
UQKT=
QTKP=
TUKP=
VRKP=
VTKT=
URKR=
SVKQ==
VTKQ=
UVKS=
VRKQ=
UPKV=

jean==
pa=

= = = = UTKQ=
NNKP=

= = UQKM=
NQKP=

a=====A=total=of=ONITSR=eggsLfry=were=planted=into=the=qouchet=oiver=as=these=were=high=titer=positive=progeny=for=feksK=
b=====A=total=of=NQIOTS=eggsLfry=were=planted=into=the=qouchet=oiver=as=these=were=high=titer=positive=progeny=for=feksK=
c=====eigh=fryJsmolt=loss=was=due=to=stress=induced=mortality=of=OMIPUV=fish=caused=by=overcrowding=during=the=mfq=tagging=operationK=
d=====A=total=of=RIQMM=eggs=were=planted=into=the=qouchet=oiver=as=these=were=high=titer=positive=progeny=for=feksK=
e=====A=total=of=RIPQR=fry=were=planted=into=the=qouchet=oiver=as=these=were=high=titer=positive=progeny=for=feksK=

=
=
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pummer pteelhead MarkingI TaggingI and oelease 
=
All=harvest=mitigation=production=steelhead=Eice=and=tallowa=stocksF=were=marked=with=an=
adipose=EAaF=fin=clipI=and=a=portion=of=each=release=group=also=received=a=codedJwire=tag=ECtqF=
and=left=ventral=fin=clip=prior=to=release=for=selective=fisheries=harvest=management=Eqables=R=and=
SFK==konJharvest=mitigation=steelhead=Equcannon=and=qouchet=endemic=stocksF=were=given=
CtqsI=but=were=not=externally=markedK==All=groups=also=have=some=portion=that=receive=mfq=tags=
to=estimate=smoltJtoJadult=survival=and=to=document=strayingK==qhe=Ctqs=obtained=from=sport=
harvest=or=adult=trap=returns=provide=a=minimum=estimated=number=of=fish=back=to=the=project=
areaI=with=generally=an=unknown=number=of=fish=escaping=to=the=spawning=groundsK==Adult=mfq=
tag=returnsI=used=in=combination=with=the=Ctq=recoveriesI=should=allow=us=to=account=for=fish=
that=return=to=the=spawning=grounds=and=thus=allow=us=to=more=accurately=estimate=total=
contribution=of=our=hatchery=summer=steelhead=to=the=project=area=for=mitigation=assessmentK==
=
qhe=tact=pnake=oiver=iab=bvaluation=staff=collected=preJrelease=samples=for=all=icC=release=
locations=Eqable=TFK==All=release=groups=from=all=stocks=were=close=to=or=above=program=goals=
Enumber=of=fish=and=size=of=fishF=in=OMNN=and=OMNOK==pize=and=release=time=goals=on=the=two=
endemic=stocks=were=generally=metI=though=improvements=in=rearing=continued=to=be=testedK= 
=

qable RK  pummer steelhead smolt releases from iyons cerry ComplexI OMNNK 

=
iocation=EptockF=

=
okm=

=
aate=

qotal=
release=

AaJ
only=

release=

Ctq=
release=

Ctq=
code=

lther=
marks=

mfq=
qags=

=
ibs=

pize=
@Llb=

Ctq=
B=ioss=

OMNN oelease vear= = = = =

drande=oonde=]=
Cottonwood=Am=
EtallowaF=

QRKS= QLNOJ
QLOV=

NVTIUPV= NTUIMNS= NVIUOP= SPRRST= is= SIMMM= QNIONS= QKU= MKUVMR=

pnake=oiver=]=
ice=EiceF=

VOKU= QLNRJ
QLOO=

NSQIUNP= NQRINQU= NVISSR= SPRRSU= is= QIMMM= PUIPOV= QKP= NKSPTV=

qouchet=oiver=]=
aayton=Am=EiceF=

USKQ= QLNOJ
QLOO=

UQISOP= SSIROQ= NUIMVV= SPRRTM= is= QMMM= NUIMMR= QKT= OKSTNN=

talla=talla=oiver=
EiceF=

QUKM= QLNRJ
QLNV=

NMOIPQN= UNIRRN= OMITVM= SPRRSV= is= QMMM= OPIORV= QKQ= OKQQRM=

qucannon=oiver=]=
Curl=fntake=
EqucannonF=

SSKR= QLMUJ
RLMR=

TTISUP= TSS= TSIVNT= SPRQUO=
SPRRTN=

= NMIMMM= NSINUQ= QKU= NKOTQV=
NKOTQV=

qouchet=oiver=]=
kc=qouchet=Bridge=
EqouchetF=

VNKR= QLORJ
QLOT=

SOIMPT= TVN= SNIOQS= SPRRTO= = RIMMM= NPIQUS= QKS= MKVUSM=

qouchet=oiver=]=
kc=qouchet=Bridge=
EqouchetF=

VNKR= QLOS= SIQPV= PN= SIQMU= SPRNTO= = RIMMM= NIRTM= QKN= MKQUNN=

=
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qable SK  pummer steelhead smolt releases from iyons cerry ComplexI OMNOK 
=
iocation=EptockF=

=
okm=

=
aate=

qotal=
release=

AaJ
only=

release=

Ctq=
release=

Ctq=
code=

lther=
marks=

mfq=
qags=

=
ibs=

pize=
@Llb=

Ctq=
B=ioss=

OMNO oelease vear=
drande=oonde=]=
Cottonwood=Am=
EtallowaF=

QRKS= QLNNJ
QLOV=

NTSIVMO= NRRIPVS= ONIRMS= SPSMUQ= is= SIMMM= PSIURR= QKU= OKPVUP=

pnake=oiver=]=
ice=EiceF=

VOKU= QLNSJ
QLNV=

NPTIUQN= NNSIQRO= ONIPUV= SPSMUN= is= QIMMM= PNIPOU= QKQ= NKQUPV=

qouchet=oiver=]=
aayton=Am=EiceF=

USKQ= QLNMJ
QLOP=

UVIPOO= SQIRMS= OQIUNS= SPSMUO= is= QIMMM= OMIPMM= QKQ= OKMQMU=

talla=talla=oiver=
EiceF=

QUKM= QLNSJ
QLNU=

NMOINTT= UMIVTP= ONIOMQ= SPSMUP= is= QIMMM= OPIOOO= QKQ= OKRUSV=

qucannon=oiver=]=
Curl=fntake=
EqucannonF=

SSKR= QLNTJ
QLOM=

RNINOQ= NIOMP= QVIVON= SPSMUS= = NRIMMM= NNINNQ= QKS= OKPROV=

qouchet=oiver=]=
kc=qouchet=Bridge=
EqouchetF=

VNKR= QLOPJ
QLOR=

RQIPUS= NIPNT= RPIMSV= SPSMTT= = TIRMM= NNIUOP= QKS= OKQOOV=

=

qable TK  jean fork lengthsI weightsI condition factor EhFI coJefficient of variation ECsFI fish per pound 
EcmmFI and the percent of visually apparent precocious mature males from icC steelhead prior to releaseI 
OMNN and OMNOK 

=
iocation==EptockF=

pample=
aate=

pample=size=
EnF=

Avg=ik=
EmmF=

Avg=tq=
EgF=

=
h=

=
Cs=

=
cmm=

mercent=
precocious=

OMNN oelease vear 
Cottonwood=EtallowaF= QLMT= OTT= OMQKT= VPKS= NKMR= NNKQ= QKU= MKQ=
iyons=cerry=EiceF= QLNQ= OPQ= ONRKM= NMOKV= NKMO= UKQ= QKQ= MKM=
iake=@N=EiceF=a= QLNUJOM= SMM= OOPKP= NMRKQ= MKVQ= TKN= QKP= MKO=

qouchet=EiceF= QLNO= OMM= OMSKQ= VRKT= NKMS= UKV= QKT= MKM=
talla=talla=EiceF= QLNQ= ONN= ONNKO= VQKV= MKVV= SKT= QKU= MKV=
qucannon=EbndemicF= QLQI=QLNQI=RLMQ= SMS= OMUKV= NMPKR= NKMT= NPKO= QKR= NKO=
qouchet=EbndemicF=b= QLOM= QSU= OMSKP= VVKN= NKMT= NOKV= QKS= NSKO=

 
OMNO oelease vear=

Cottonwood=EtallowaF= QLNN= PSN= ONUKM= VQKP= MKUT= NNKU= QKU= MKP=
iyons=cerry=EiceF= QLNO= OMM= ONNKM= VUKQ= NKMP= UKU= QKS= PKM=
iake=@N=EiceF=a= QLNSJNU= SMM= OORKQ= NMTKR= MKVP= TKN= QKO= MKM=

qouchet=EiceF= QLNM= OMO= ONRKR= NMPKT= NKMO= UKP= QKQ= MKR=
talla=talla=EiceF= QLNO= OMM= ONPKP= VTKR= MKVV= UKM= QKT= OKM=
qucannon=EbndemicF= QLNOJNV= QMP= NVUKU= VUKV= NKNS= NSKS= QKS= MKM=
qouchet=EbndemicF=b= QLNV= OQQ= OMMKT= VUKT= NKMV= NVKO= QKS= OKV=
a====cish=removed=from=iake@N=during=April=were=released=in=the=talla=talla=oiver=or=directly=to=the=pnake=oiver=at=iyons=cerryK=
b====qhe=high=rate=of=precocial=fish=in=the=qouchet=endemic=group=is=due=to=the=twoJyear=smolt=programK==bstimated=precocial=fish=in=the=oneJyear=smolts=

was=believed=to=be=about=QBK=
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Tucannon oiver katural pummer pteelhead pmolt 
mroductionI Adult oeturnsI and purvival bstimates  
=
OMNMLOMNN lutmigrationW=te=operated=a=NKRm=rotary=screw=trap=at=rkm=PKM=on=the=qucannon=
oiver=between=fall=OMNM=and=spring=OMNN=to=estimate=the=number=of=migrating=natural=steelhead=
smoltsK==jethods=to=estimate=smolt=production=are=described=in=Bumgarner=et=alK=OMMPK==auring=
the=OMNMLOMNN=trapping=seasonI=PIOQT=natural=steelhead=migrants=were=capturedI=for=an=estimated=
OTIUQS=total=migrants=EVRB=CfW=OQIORQ=–=POINPQFK==Age=composition=of=migrating=smolts=was=
PQKOB=Age=NI=SPKNB=Age=OI=and=OKTB=Age=PK==jean=lengthI=weightI=and=hJfactor=for=natural=fish=
Eall=age=groups=combinedF=captured=was=NSVKO=mmI=RMKT=g=and=NKMNI=respectivelyK==meak=outJ
migration=was=NR=jay=with=an=estimated=OIPVQ=summer=steelhead=migrants=past=the=trap=on=that=
dayK==
 
OMNNLOMNO lutmigrationW=te=operated=the=trap=on=the=qucannon=oiver=between=fall=OMNN=and=
spring=OMNO=to=estimate=the=number=of=migrating=natural=steelhead=smoltsK==auring=the=OMNNLOMNO=
trapping=seasonI=OIPQN=natural=steelhead=migrants=were=capturedI=for=an=estimated=ORIRMR=EVRB=
CfW=OMIQVU=–=PNIUUUF=total=migrantsK=Age=composition=of=migrating=smolts=was=RRKOB=Age=NI=
PVKOB=Age=OI=RKQB=Age=PIand=MKOB=Age=QK==jean=lengthI=weightI=and=hJfactor=for=natural=fish=
Eall=age=groups=combinedF=captured=was=NSUKO=mmI=QVKP=g=and=NKMNI=respectivelyK==meak=outJ
migration=was=NM=jay=with=an=estimated=NIMPV=summer=steelhead=migrants=past=the=trap=on=that=
dayK=
=
bvaluation=staff=continues=to=mfq=tag=wild=origin=steelhead=migrants=from=the=qucannon=oiver=
smolt=trap=in=an=attempt=to=estimate=smoltJtoJadult=survivals=from=this=depressed=bpA=listed=
population=Eqable=UFK==Average=smoltJtoJadult=survival=of=wild=origin=summer=steelhead=from=the=
qucannon=oiver=Ebased=on=the=mfq=tagsF=is=OKTB=back=to=Bonneville=aam=and=OKMB=to=the=
ipoCm=project=areaK==
=
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qable UK  bstimated smoltJtoJadult survival rate of naturally produced summer steelhead smolts from the 
qucannon oiver based on adult mfq tag detections at Bonneville and fce earbor damsI NVVVJOMNN migration 
yearsK   

pmolt=jigration=
vear=

kumber=of==
mfq=qags=a=

Bonneville=
or=above=

mercent==
purvival=

fce=earbor=or=
above=

mercent==
purvival=

NVVV=
OMMM=
OMMO=
OMMP=
OMMQ=
OMMR=
OMMS=
OMMT=
OMMU=
OMMV=
OMNM=

OMNN=b=

PSP=
RRR=

NIRMU=
ONRM=
NIVUP=
NIUPQ=
NIQNS=
PMN=

NIMUT=
NINVP=
OSNQ=
OVQO=

S=
OM=
PV=
PR=
PN=
OT=
PO=
U=

SU=
PR=
UN=
V=

NKT=
PKS=
OKS=
NKS=
NKS=
NKR=
OKP=
OKT=
SKP=
OKV=
PKN=
MKP=

R=
NR=
PN=
OU=
NT=
OM=
NS=
R=

RQ=
OS=
SP=
T=

NKQ=
OKV=
OKN=
NKP=
MKV=
NKN=
NKN=
NKT=
RKM=
OKO=
OKQ=
MKO=

Average EptdevF   OKT ENK4F  OKM ENKOF 
a==qhe=number=of=mfq=tags=are=for=fish=[NOQmm=onlyK===
b==qhe=OMNN=migration=year=is=incomplete=and=include=only=NJsalt=fishK==purvival=rates=for=OMNN=are=not=included=in=the=average=calculationK=

=
=
pmolt=trap=estimates=of=natural=origin=steelhead=productionI=in=conjunction=with=the=adult=mfq=tag=
returnsI=allows=for=the=estimation=of=natural=origin=spawners=Equcannon=oiver=lriginF=in=the=
qucannon=oiver=Basin=EBumgarner=et=alI=OMNMFK==qhis=is=useful=as=spawning=ground=surveys=in=
the=qucannon=oiver=can=be=severely=limited=by=even=moderate=stream=flowsI=and=it=is=extremely=
difficult=to=determine=the=origin=of=spawners=Eice=hatcheryI=naturalI=or=endemic=stockF=from=
visual=observationK==bstimates=of=naturalI=endemic=and=ice=stock=origin=Equcannon=oiver=
releases=onlyF=returns=to=the=qucannon=oiver=are=presented=for=the=last=five=run=years=Eqable=VFK==
bstimates=provided=in=the=table=are=based=on=an=assumed=QMB=conversion=rate=from=fce=earbor=
aamK==qhis=was=necessary=because=the=mfq=tag=array=detection=efficiency=in=the=qucannon=oiver=
is=unknown=and=the=array=has=sometimes=not=been=NMMB=operational=during=high=stream=flowsK==
qhe=actual=percentage=of=mfq=tags=detected=in=the=qucannon=oiver=based=on=the=number=of=fish=
crossing=fce=earbor=aam=is=usually=between=PMJPRBI=which=is=why=a=QMB=conversion=rate=was=
chosen=for=the=estimatesK==fn=additionI=based=on=mfq=tag=detections=from=the=qucannon=oiver=
arrayI=many=other=stocks=and=origins=of=steelhead=are=entering=the=qucannon=oiverK==qo=dateI=we=
have=not=been=able=to=compile=the=necessary=data=to=expand=all=of=these=mfq=qags=to=determine=a=
total=escapement=of=steelhead=into=the=qucannon=oiverK==te=intend=to=attempt=this=for=future=
reportsK===
=
Based=on=our=assumptionsI=the=average=natural=origin=return=Equcannon=oiver=stockF=for=the=last=
five=run=years=is=NQS=fishK==qhis=estimate=is=NPV=fish=below=the=critical=minimum=abundance=
threshold=EjAqF=of=naturalJorigin=adults=EOUR=spawnersF=described=in=tact’s=cishery=
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janagement=bvaluation=mlan=EcjbmFK==eoweverI=other=small=tributaries=along=the=pnake=oiver=
and=proximal=to=the=qucannon=oiver=are=also=considered=part=of=the=qucannon=populationK==qheir=
abundance=and=the=genetic=data=to=determine=if=they=should=really=be=considered=part=of=the=
qucannon=population=is=pending=Eqrump=et=alK=OMNPFK===
=
eoweverI=we=question=the=accuracy=of=our=estimates=provided=in=qable=VI=in=particular=the=natural=
origin=estimatesK==As=an=exampleI=for=run=year=OMNNI=the=mfq=tag=estimate=indicates=NMN=qucannon=
oiver=origin=wild=steelheadK==Adult=trapping=at=the=qucannon=cish=eatchery=on=the=same=run=year=
captured=NUS=natural=origin=steelheadK==qhe=assumption=of=using=a=QMB=conversion=rate=for=all=
years=and=all=stocks=is=likely=not=appropriate=and=further=calculations=are=neededK==te=provide=
these=estimates=as=a=first=glance=to=what=population=levels=may=beI=but=strongly=caution=the=reader=
from=using=these=estimates=at=this=timeK==
=

qable VK  bstimated summer steelhead returns for the OMMTJOMNN run years into the qucannon oiver based on 
mfq qag detectionsK 

 

SWock 

RQ 

2007 

RQ 

2008 

RQ 

2009 

RQ 

2010 

RQ 

2011 

Average 

ReWurn 

Tucannon River PilT SWock a 83 68 297 181 101 146 

Tucannon River HaWcUery NnTemic SWock 213 348 675 231 111 315 

LyonV Ferry SWock (Tucannon River releaVe) 1H490 1H322 1H419 1H120 1H174 1305 

a=–=bstimates=are=based=on=unconfirmed=assumptions=and=should=be=used=cautiouslyI=and=does=not=represent=total=
escapement=of=steelhead=into=the=qucannon=oiverK=
=

Adult Migratory matterns Based on mfT tags 
=
mfq=tag=detectors=in=the=adult=ladders=of=mainstem=Columbia=and=pnake=oiver=dams=have=been=in=
place=for=a=number=of=yearsK==fnJstream=tributary=detectors=Emfq=tag=arraysF=are=becoming=more=
common=and=will=eventually=provide=more=information=on=distributionK==te=continue=to=monitor=
the=general=distribution=of=adult=hatchery=and=wild=origin=summer=steelhead=from=the=qucannon=
oiverI=which=as=shown=in=previous=reportsI=migrate=past=the=qucannon=oiver=and=may=remain=
upstream=of=iower=dranite=aam=Eqable=NMFK==jany=of=these=have=been=recovered=in=Asotin=and=
Alpowa=creeks=Eboth=upstream=of=iower=dranite=aamF=in=tashington=ptate=EBumgarner=et=al=
OMNMFK==pimilar=to=groups=of=fish=from=the=qucannonI=we=see=steelhead=that=originated=in=the=
talla=talla=subbasin=bypassing=their=intended=stream=as=well=Eqable=NNFK==tact=will=continue=
to=monitor=this=“straying≤=behavior=and=assess=potential=impacts=to=other=steelhead=populationsK=
=
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qable NMK  aetections of mfq tagged qucannon bndemic stockI qucannon natural stockI and iyons cerry 
hatchery stock summer steelhead released into the qucannon oiver that passed fce earbor aam EfeoF and 
iower dranite aam EidoFK 

oun=vear=
@=mass=
feo=

@=mass=
ido=

@=that=
fnitially=
bnter=

qucannon=
rnknown=
iocation=

@=Back=to=
qucannon=

from==
ido=

B=fallback=
rate=to=

qucannon=
from=ido=

=
mercent=of=those=that=passed=

fce=earbor=aam=
qotal=into= B=into= B=above= B=

qucannon=a= qucannon= ido= rnknown=
 
qucannon bndemic eatchery ptock pummer pteelhead 

OMMR= PN= OP= R= P= Q= NTKQ= V= OVKM= SNKP= VKT=
OMMS= SM= PR= NV= S= S= NTKN= OR= QNKT= QUKP= NMKM=
OMMT= TV= RN= NP= NR= NQ= OTKR= OT= PQKO= QSKU= NVKM=
OMMU= NOS= TV= NN= PS= P= PKU= NQ= NNKN= SMKP= OUKS=
OMMV= PPR= ONQ= SU= RO= PQ= NRKV= NMP= PMKT= RPKT= NRKS=
OMNM= NNS= TO= OM= OQ= NN= NRKP= PN= OSKT= ROKS= OMKT=
OMNN= PV= NU= OM= N= T= PUKV= OT= SVKO= OUKO= OKS=

qotals TUS 4VO NRS NPT TV NSKN OPS PMKM ROKR NTKR 
 
qucannon katural ptock pummer pteelhead 

OMMR= OP= NP= Q= S= P= OPKN= T= PMKQ= QPKR= OSKN=
OMMS= NS= NP= P= M= N= TKT= Q= ORKM= TRKM= MKM=
OMMT= OR= NN= T= T= N= VKN= U= POKM= QMKM= OUKM=
OMMU= NO= R= O= R= M= MKM= O= NSKT= QNKT= QNKS=
OMMV= PU= OS= S= S= Q= NRKQ= NM= OSKP= RTKV= NRKU=
OMNM= PR= NU= V= U= O= NNKN= NN= PNKQ= QRKT= OOKV=
OMNN= PV= OP= NQ= O= R= ONKT= NV= QUKT= QSKO= RKN=

qotals NUU NMV 4R P4 NS N4KT SN POK4 4VKR NUKN 
 
iyons cerry eatchery ptock pummer pteelhead Eoeleased into the lower qucannon oiverF 

OMMR= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ=
OMMS= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ= JJJJ=
OMMT= OVS= OMP= RM= QP= PU= NUKT= UU= OVKT= RRKT= NQKS=
OMMU= NUS= VU= QO= QS= V= VKO= RN= OTKQ= QTKU= OQKU=
OMMV= NPO= VM= R= PT= NO= NPKP= NT= NOKV= RVKN= OUKM=
OMNM= VP= SV= T= NT= NO= NTKQ= NV= OMKQ= SNKP= NUKP=
OMNN= VU= QU= NR= PR= NO= ORKM= OT= OTKS= PSKT= PRKT=

qotals UMR RMU NNV NTU UP NSKP OMO ORKN ROKU OOKO 
a==qhe=qucannon=oiver=mfq=tag=array=was=taken=out=by=high=stream=flow=in=ganuaryI=OMMVK==qwo=salt=returns=from=the=OMMS=
migration=yearI=and=NJsalt=returns=from=the=OMMT=migration=yearI=that=entered=the=qucannon=oiver=after=the=array=was=destroyed=
could=not=be=added=to=the=tableK==qhereforeI=the=percent=of=fish=into=the=qucannonI=above=draniteI=or=rnknown=destination=for=the=
OMMS=and=OMMT=migrations=years=are=under=or=overJestimatesK=
=
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qable NNK  aetections of mfq tagged qouchet oiver bndemic stock summer steelheadI and iyons cerry stock 
summer steelhead Etalla talla and aayton Am release groupsF that crossed jckary aamI fce earbor aam 
EfeoFI and iower dranite aam EidoFK   

   
@=

ptayed=
@=

ptayed=  
mercent=of=those=that=passed=

jckary=aam=b=
oun= @=massed= @=bntered= above= above= @=bntered= B=into= B=above= B=above= B=fnto=
vear= jckary== tallaO= feo= ido= qucannon=a= tallaO= feo= ido= qucannon=a=

=
qouchet bndemic eatchery ptock pummer pteelhead 

OMMR= OV= N= NN= M= U= PKR= PTKV= MKM= OTKS=
OMMS= OR= V= NO= N= T= PSKM= QUKM= QKM= OUKM=
OMMT= NU= S= V= N= Q= PPKP= RMKM= RKS= OOKO=
OMMU= RT= OM= OP= S= N= PRKN= QMKQ= NMKR= NKU=
OMMV= TQ= OU= PN= U= NO= PTKU= QNKV= NMKU= NSKO=
OMNM= QT= NN= OQ= U= O= OPKQ= RNKN= NTKM= QKP=
OMNN= QV= OT= NP= M= U= RRKN= OSKR= MKM= NSKP=

qotals OVV NMO NOP O4 4O P4KN 4NKN UKM N4KR 
 
qouchet katural ptock pummer pteelhead 

OMMV= NO= U= O= O= M= SSKT= NSKT= NSKT= MKM=
OMNM= ON= P= T= O= M= NQKP= PPKP= VKR= MKM=
OMNN= NR= T= S= M= N= QSKT= QMKM= MKM= SKT=

qotals 4U NU NR 4 N PTKR PNKS UKP OKN 
          

iyons cerry ptock pummer pteelhead Eoeleased @ aayton Acclimation mondF 
OMMU= VR= U= TP= OQ= NM= UKQ= TSKU= ORKP= NMKR=
OMMV= NQV= NQ= NOS= QQ= OO= VKQ= UQKS= OVKR= NQKU=
OMNM= UM= NR= RM= NP= O= NUKU= SOKR= NUKU= OKR=
OMNM= TV= V= SQ= NT= NO= NNKQ= UNKM= ONKR= NRKO=

qotals 4MP 4S  VU 4S NNK4 TUK4 O4KP NNK4 
=
iyons cerry ptock pummer pteelhead Eoeleased in the lower talla talla oiverF=

OMMU= TS= N= SR= OQ= O= NKP= URKR= PNKS= OKS=
OMMV= UN= U= SM= NU= NN= VKV= TQKN= OOKO= NPKS=
OMNM= SO= NM= QU= NS= P= NSKN= TTKQ= ORKU= QKU=
OMNN= US= S= TN= NO= S= TKM= UOKS= NPKV= TKM=

qotals PMR OR O44 TM OO UKO UMKM OOKV TKO 
a==qhe=qucannon=oiver=mfq=tag=array=was=taken=out=by=high=stream=flow=in=ganuaryI=OMMVK==qwo=salt=returns=from=the=OMMS=migration=yearI=and=NJsalt=

returns=from=the=OMMT=migration=yearI=that=entered=the=qucannon=oiver=after=the=array=was=destroyed=could=not=be=added=to=the=tableK=
b==

kot=all=fish=that=crossed=jckary=aam=are=shown=in=the=tableI=a=few=were=also=detected=at=mriest=oapids=aamI=oock=fsland=aamI=oocky=oeach=aamI=
and=tells=aam=in=the=upper=Columbia=oiverK=

=

=
pummer pteelhead Broodstock Collections L Adult oeturns 
and bvaluations 
=
As=part=of=our=annual=broodstock=collection=and=research=activitiesI=tact=hatchery=and=
evaluation=staffs=operate=a=series=of=adult=steelhead=traps=in=southeast=tashington=oiversK==qhe=
ice=staff=operates=the=ice=and=Cottonwood=Creek=adult=trapsK==qhe=qce=staff=operates=the=
upper=qucannon=oiver=adult=trapI=and=evaluation=staff=operates=the=qouchet=oiver=adult=trap=in=
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aaytonK==fnformation=presented=below=summarizes=collection=and=hatchery=spawning=activities=
and=any=additional=evaluation=projects=for=the=reporting=periodK=
=
ice qrap 
oun vear OMNMW=Adult=steelhead=were=trapped=from=NS=peptember=through=S=kovember=OMNMK==
A=total=of=NIRPU=adult=steelhead=EUSQ=female=xRSKOBz=and=STQ=male=xQPKUBzF=were=trappedK==cish=
to=be=retained=for=broodstock=were=sorted=on=NT=kovember=OMNMK==All=fish=not=needed=for=
broodstock=or=retained=to=recover=Ctqs=were=returned=to=the=pnake=oiver=to=contribute=to=the=
sport=fishery=ENIMPTFK==lf=those=steelhead=trappedI=no=wild=origin=EunmarkedF=fish=were=foundK==
te=recovered=OTN=fish=with=Ctqs=Eqable=NOFK==pex=ratio=of=Ctq=fish=was=similar=EQNKVB=maleI=
RUKNB=femaleF=to=others=that=were=trappedK==Age=composition=of=the=return=based=on=Ctq=
recoveries=was=TTKQB=oneJoceanI=ONKVB=twoJoceanI=and=MKTB=threeJoceanK==jortality=during=
trappingI=holdingI=and=spawning=was=QQ=fish=EOKVB=of=all=fish=trappedFK==auring=ganuary=and=
cebruary=of=OMNNI=UU=females=were=spawned=with=UU=malesI=providing=ROMIMOP=total=eggs=and=
producing=QMNISNV=eyed=eggs=EOOKUB=lossF=for=the=ice=stock=program=Eqable=OFK==An=additional=
PO=females=and=PO=males=were=spawned=as=part=of=an=experiment=to=test=the=effects=of=
electronarcosis=on=egg=viabilityK==A=total=of=NUPISNP=green=eggs=and=NQQIOUT=eyed=eggs=EONKQB=
lossF=were=collected=from=electronarcosis=experimental=fishK==bgg=mortality=did=not=appear=to=be=
negatively=affected=by=electronarcosis=Esee=belowFK==All=progeny=from=this=experiment=were=
eventually=used=as=forage=food=for=the=tact=tiger=musky=program=at=oingold=eatcheryK==ko=
eggs=were=destroyed=due=to=high=fek=titer=virus=levels=in=OMNNK===
=
 
oun vear OMNNW=Adult=steelhead=were=trapped=from=OM=peptember=through=OU=peptember=OMNNK==
A=total=of=OINNQ=adult=steelhead=ENIONP=female=xRTKQBz=and=VMN=male=xQOKSBzF=were=trappedK==
cish=to=be=retained=for=broodstock=were=sorted=on=Q=lctober=OMNNK==All=fish=not=needed=for=
broodstockI=retained=to=recover=CtqsI=or=those=that=survived=the=electronarcosis=longJterm=
holding=experiment=Esee=next=sectionF=were=returned=to=the=pnake=oiver=to=contribute=to=the=sport=
fishery=ENIOPNFK==lf=those=steelhead=trappedI=no=wild=origin=EunmarkedF=fish=were=foundK==te=
recovered=PRS=fish=with=Ctqs=Eqable=NOFK==pex=ratio=of=Ctq=fish=was=similar=EQMKVB=maleI=
RVKNB=femaleF=to=others=that=were=trappedK==Age=composition=of=the=return=based=on=Ctq=
recoveries=was=UQKMB=oneJoceanI=NSKMB=twoJoceanI=and=MKMB=threeJoceanK==jortality=of=fish=that=
were=initially=trapped=and=held=for=broodstock=was=UT=fish=ERKSB=of=collectedFK==jortality=of=fish=
that=were=initially=trapped=and=held=for=the=electronarcosis=longJterm=holding=experiment=was=NVV=
fish=EPSKPBFX=howeverI=these=fish=were=not=treated=with=formalin=so=we=knew=their=mortality=rate=
would=be=higherK==auring=ganuary=and=cebruary=of=OMNOI=NMP=females=were=spawned=with=NMN=
malesI=collecting=SMPIUOP=total=eggs=and=eventually=producing=QNRIRTT=eyed=eggs=EPNKOB=lossF=
for=the=ice=stock=program=Eqable=OFK==ko=eggs=were=destroyed=due=to=high=fek=titer=virus=levels=
in=OMNNK=
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qable NOK  pummary of tagged adult summer steelhead trapped at ice for the OMNM run year L OMNN brood 
yearI and the OMNN run yearL OMNO brood year 

Brood=year= Ctq=code= ptock= oelease=site= kumber=of=Ctqs=
OMNM run yearL OMNN brood year 

OMMS=
OMMS=

=

SP=L=PS=L=SR=
SP=L=PS=L=SS=

iyons=cerry=
iyons=cerry=

qouchet=oiver=]=aayton=Am=
talla=talla=oiver=

N=
N=

OMMT=
OMMT=
OMMT=
OMMT=

SP=L=QM=L=VT=
SP=L=QM=L=VU=
SP=L=QM=L=VS=
SP=L=QM=L=VR=

iyons=cerry=
iyons=cerry=
iyons=cerry=
iyons=cerry=

pnake=oiver=–=ln=ptation=
qouchet=oiver=]=aayton=Am=
talla=talla=oiver=
qucannon=oiver=
=

PN=
NP=
NM=
R=

OMMU=
OMMU=
OMMU=
OMMU=
OMMU=

SP=L=QS=L=UO=
SP=L=QS=L=UP=
SP=L=QS=L=UQ=
SP=L=QS=L=UR=
SP=L=QS=L=US=

tallowa=
iyons=cerry=
iyons=cerry=
iyons=cerry=
iyons=cerry=

Cottonwood=Am=–=drande=oonde=
qouchet=oiver=]=aayton=Am=
pnake=oiver=–=ln=ptation=
qucannon=oiver=
talla=talla=oiver=
=

N=
QQ=
VP=
NV=
RP=

= = = is=clip=J=ko=Ctq= NM=
= = = iost=Ctq= N=
= = = drand qotal cor vear OUO 
 
OMNN run yearL OMNO brood year 
OMMU= SP=L=QS=L=UP=

SP=L=QS=L=UQ=
SP=L=QS=L=UR=
SP=L=QS=L=US=

iyons=cerry=
iyons=cerry=
iyons=cerry=
iyons=cerry=

qouchet=oiver=]=aayton=Am=
pnake=oiver=–=ln=ptation=
qucannon=oiver=
talla=talla=oiver=
=

NO=
ON=
NN=
NP=

OMMV= SP=L=RN=L=ST=
SP=L=RN=L=SU=
SP=L=RN=L=SV=
SP=L=RN=L=TM=

iyons=cerry=
iyons=cerry=
iyons=cerry=
iyons=cerry=

pnake=oiver=–=ln=ptation=
talla=talla=oiver=
qucannon=oiver=
qouchet=oiver=]=aayton=Am=
=

NPP=
TM=
PV=
RT=

= = = is=clip=J=ko=Ctq= S=
= = = iost=Ctq= N=
= =  drand qotal cor vear PSP 

=
fn=recent=yearsI=hatchery=and=evaluation=staffs=have=noticed=that=the=fish=we=trapped=and=used=for=
broodstock=seemed=to=be=comprised=of=more=of=NJsalt=fish=than=in=earlier=years=of=the=program=
Ecigure=OFK==As=suchI=beginning=with=the=OMNN=broodI=we=changed=the=broodstock=selection=
criteria=to=include=only=fish=that=were=greater=than=SOcm=in=fork=lengthK==cor=both=OMNN=and=OMNO=
broodyearsI=scales=were=taken=from=all=fish=spawned=to=confirm=their=salt=water=age=Emany=of=
these=are=AaJonlyI=and=there=is=considerable=overlap=in=fork=length=between=agesFK==Ages=from=
scale=samples=for=fish=used=for=broodstock=were=compiled=and=compared=to=the=age=composition=
of=the=overall=return=to=the=hatchery=based=on=Ctq=recoveries=Eqable=NPFK==Based=on=our=size=
selective=protocolI=we=effectively=altered=the=age=composition=of=fish=contributing=to=the=next=
generationK==te=will=continue=to=monitor=ageJatJreturn=for=these=broods=in=coming=yearsK=
=
=
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=
cigure OK  mercent NJsalt summer steelhead trapped and used for broodstock at iyons cerry hatchery from 
the NVUSJOMMR brood yearsK   

=

qable NPK  Age compostion of trapped and spawned summer steelhead for the iyons cerry stock summer 
steelheadI OMMN and OMNO brood yearsK   

 Age CompoViWion TrappeT (%) Age CompoViWion SpawneT (%) % cUange in 1-ValW fiVU uVeT 

Qear 1-ValW 2-ValW 3-ValW 1-ValW 2-ValW 3-ValW  

2011 77.4 21.9 0.7 56.8 42.1 1.1 -20.0% 

2012 84.0 16.0 0.0 41.7 58.3 0.0 -42.3% 

=
cor=the=OMNN=broodI=mean=fecundities=of=oneJocean=and=twoJocean=females=Efrom=both=
production=and=experimental=groupsF=were=RIPUQ=and=RIVOTI=respectivelyK==cor=the=OMNO=broodI=
mean=fecundities=of=oneJocean=and=twoJocean=females=Efrom=both=production=and=experimental=
groupsF=were=RIQPV=and=SINVNI=respectivelyK====
=
All=steelhead=trapped=andLor=retained=were=scanned=for=mfq=tagsK==cor=the=OMNN=broodI=we=
detected=OS=unique=mfq=tags=in=the=broodstockK==cor=the=OMNO=broodI=we=detected=PS=unique=mfq=
tagsK==cor=both=yearsI=many=were=tagged=and=released=at=iceI=or=from=the=qucannonI=qouchetI=or=
talla=talla=riversI=while=others=were=tagged=at=mainstem=Columbia=or=pnake=oiver=dams=as=
juveniles=during=outmigration=or=as=adult=returnsK==All=recovered=mfq=tag=data=was=uploaded=to=
mqAdfp=per=sampling=and=reporting=protocolsK=
=
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blectronarcosis qests 
 
cisheries=professionals=are=in=need=of=an=approved=immediate=release=sedative=for=fisheries=
research=and=management=activities=as=a=viable=alternative=to=chemical=anesthesia=EjpJOOO=or=
ClOF=or=the=stressful=practice=of=sJtrough=handling=without=anesthesiaK=Although=the=use=of=
electrical=sedation=in=fisheries=research=and=at=hatcheries=is=not=newI=recent=advancements=in=
technology=have=improved=the=safety=of=and=reduced=the=negative=effects=from=electricalJ
anesthetic=EbAF=by=applying=both=pulse=and=wave=form=technologyI=and=by=utilizing=lowJvoltage=
electronic=units=capable=of=inducing=lower=voltage=approaches=termed=electroJnarcosis=EbkFK=
Although=no=method=of=handling=can=be=completely=benignI=results=presented=below=from=tests=
conducted=by=tact=at=iyons=cerry=eatchery=clearly=show=its=utility=as=an=alternative=method=
for=handling=fish=in=an=effectiveI=time=efficientI=and=reasonably=benign=mannerK=
=
fn=OMNOI=tact=produced=a=formal=document=and=operations=protocol=for=the=use=of=bk=at=
tact=operated=facilitiesK==qhese=documents=can=be=found=in=Attachment=N=and=OK 
 
pnake oiver mreliminary bvaluation – OMNMJOMNNW bvaluation=staff=researched=current=bk=
equipment=after=viewing=an=online=video=of=bk=use=during=surgical=implantation=of=radio=tags=
into=bull=trout=Eeudson=et=alK=OMNNFK==qhe=video=showed=rpctp=personnel=implanting=radio=tags=
quickly=and=efficiently=into=bull=trout=under=bk=with=near=immediate=recovery=to=a=stable=
swimming=state=following=the=surgeryK=aetails=of=the=equipment=were=obtained=from=the=rpctp=
research=staff=and=one=test=unit=was=purchased=EY=APMMF=for=experimentationK==pnake=oiver=iab=
staff=devised=an=electroJanesthetic=chamber=using=a=section=of=an=U≤=msC=pipe=Ecut=open=along=
the=topFI=with=bk=unit=leads=attached=to=U≤=round=thinJplate=aluminum=to=act=as=the=electrodesK==A=
few=hatchery=steelhead=captured=from=the=qouchet=oiver=adult=trap=in=aayton=were=introduced=to=
the=pipe=via=dip=net=at=various=settings=ranging=from=PMJSM=volts=aC=and=their=response=observedK==
te=found=that=levels=of=sedation=were=related=to=fish=sizeI=voltage=and=emersion=timeI=although=
initial=effects=of=sedation=and=quiescence=occurred=nearly=immediatelyK==cish=reached=the=state=of=
bk=generally=at=or=above=RM=s=outputK==rpon=removal=from=the=electrical=fieldI=fish=resumed=their=
normal=orientation=and=were=capable=of=swimming=nearly=immediately=EY=P=sFK==jultiple=
exposures=of=individual=hatchery=fish=to=the=field=did=not=appear=to=induce=a=cumulative=sedative=
effectI=although=longer=immersion=times=E[=SM=sF=generally=produced=a=deeper=narcosisX=but=
recovery=time=was=unaffectedK==fnternal=discussions=with=tact=cish=janagement=aivision=
staff=identified=additional=concerns=about=long=term=effects=EeKgK=–=survivalI=egg=or=sperm=
viabilityI=internal=skeletalLmuscular=injuryI=etcKFI=specifically=with=respect=to=the=use=of=bk=on=
bpA=listed=natural=fish=heading=to=their=spawning=ground=and=the=potential=for=a=population=level=
effect=if=bk=was=usedK==qhis=led=to=the=development=and=completion=of=a=more=intensive=study=of=
effects=on=spinalLmusculature=injuryI=and=egg=and=fry=survival=from=spawned=hatchery=steelhead=
at=the=iyons=cerry=eatcheryK=
=
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iyons cerry eatchery qest – OMNN Brood ppawningW  Beyond=the=efficacy=of=bkI=there=
remained=much=concern=about=the=potential=long=term=or=delayed=effects=of=using=bk=on=salmon=
and=steelheadK==qo=assess=those=concerns=we=worked=with=ice=staffI=the=local=fish=manager=and=
fish=health=specialist=to=devise=a=study=using=iyons=cerry=hatchery=steelhead=at=ice=during=
spring=OMNNK== 
=
ptudy=aesignW=A=study=group=of=QM=adult=females=and=SM=adult=males=would=be=subjected=to=a=
minimum=of=oneJminute=bk=exposure=during=the=Nst=week’s=sorting=and=spawning=processK==
lutput=settings=for=the=bk=unit=targeted=MKSS=sLcm=at=SM=s=output=and=did=not=exceed=MKNR=ampsK==
tater=temperature=at=iyons=cerry=is=a=constant=NNKMo=CI=and=conductivity=was=measured=at=OOMJ
OQM=µpLmK==qhe=control=group=was=represented=by=broodstock=spawned=using=standard=hatchery=
procedures=and=the=use=of=jpJOOO=anesthesia=for=sorting=and=spawningK==ppawning=crosses=were=
restricted=to=each=study=group=Ebk=x=bkI=jpJOOO=x=jpJOOOFK==ptudy=and=control=group=fish=were=
killed=at=spawning=and=carcasses=were=filleted=and=photographed=using=the=methods=described=in=
wydlewski=et=alK=EOMMUF=to=document=hemorrhaging=and=possible=spinal=damage=Emhoto=NFK==bggs=
from=study=fish=were=fertilizedI=water=hardenedI=held=separate=and=incubated=and=handled=in=a=
manner=consistent=with=the=control=fishK==bgg=mortality=and=survival=to=eyeJup=and=to=the=fry=stage=
was=documented=for=each=female=in=both=study=and=control=groups=following=standard=hatchery=
protocolsK=
=
=

=
mhoto NK  cilleting of study fish was completed to document hemorrhaging and whether associated with the 
spine or intramuscularly Ea hemorrhage associated with the spine is clearly visible in this maleFK 
=

=

=

=

fndication=
of=spinal=
injury=

=

=

=
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=
oesultsW=fncidence=of=spinal=and=intramuscular=hemorrhage=was=similar=between=bk=and=jpJOOO=
treated=adult=steelhead=Eqable=NQFI=with=slightly=lower=observed=injury=in=the=bk=treated=fishK==
qhis=study=subjected=treatment=male=and=female=steelhead=to=one=additional=bk=exposure=weekly=
during=the=spawning=season=until=the=fish=ripened=and=was=spawnedK==As=such=some=males=and=
females=were=bk=treated=onceI=while=others=were=bk=treated=up=to=six=timesK==te=examined=the=
carcasses=of=fish=bk=treated=multiple=times=and=found=no=evidence=of=greater=numbers=of=
hemorrhagesK==pince=the=incidence=of=spinalLmuscle=hemorrhage=was=nearly=identical=in=both=
groupsI=we=conclude=that=these=injuries=were=most=likely=due=to=trappingLhanding=procedures=and=
not=related=to=the=bk=treatmentK==curtherI=we=saw=no=measurable=difference=in=egg=viability=
Eqable=NRFK==qhere=was=no=significant=difference=Em=Z=MKSVF=in=green=egg=to=eyed=egg=stage=
survival=between=the=groupsI=although=the=variability=in=egg=survival=was=very=high=among=
females=in=both=groupsI=which=is=typical=for=steelheadK==fndividual=fish=accounting=was=lost=at=
eyeJup=when=eggs=were=combined=for=hatchingI=but=we=observed=nearly=identical=survival=from=
eyed=egg=to=the=fry=stage=with=jpJOOO=treated=fish=survival=estimated=at=VTKPB=and=bk=treated=
fish=survival=estimated=at=VSKVBK=
=

qable N4K fncidence of hemorrhaging near the spine and nonJspinal for male and female steelhead spawned at 
ice in OMNNK 

= jpJOOO=
=

bk=
= jales= cemales= jales= cemales=

kumber=examined= QM= PV= = QP= PN=
kumber=of=injuries=

= =
= = =

konJppinal= Q= M= = O= M=

ppinal= M= N= = N= N=

qotal= Q= N= = P= N=

mercent= SKPB= = RKQB=
=

qable NRK  dreen egg to eyed egg survival rates for two study groups of fish at ice in OMNNK 

= =
jpJOOO=

=
bk=

=
k= B=purvival= k= B=purvival=

All=fish= UU= TSKQ= = PO= TUKT=

=
=
te=examined=the=potential=cumulative=effect=of=multiple=exposures=to=bk=on=egg=viabilityK==lver=
six=weeks=Ecigure=PF=there=was=no=discernible=trend=toward=increasing=egg=mortalityI=and=though=
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sample=size=was=small=ERJT=fishLwkF=analysis=with=cisher’s=least=significant=difference=procedure=
showed=the=means=to=be=homogeneousK==teek=Q=did=not=plot=as=sample=size=EnZ=NF=was=too=smallK=
=

=
cigure PK  bgg mortality over time for groups of female steelhead exposed to successively greater amounts of 
electroJnarcosis at iceI OMNNK Ejean cumulative exposure for groups is displayed in seconds for each weekF 

=
qhese=results=were=consistentI=and=even=slightly=better=than=those=reported=in=the=literature=for=
salmonI=which=we=attributed=to=the=use=of=a=lower=voltage=aC=currentK==Based=on=this=test=we=
concluded=that=the=use=of=bk=for=handling=preJspawn=steelhead=is=not=likely=to=significantly=
increase=mortality=or=compromise=gamete=viabilityK===
=
iyons cerry eatchery qest – call OMNNW  A=second=test=of=the=long=term=effects=was=proposed=
at=ice=for=fall=OMNN=to=directly=measure=delayed=mortality=over=a=P=month=post=exposure=periodX=
which=is=a=similar=time=to=spawning=that=fish=may=have=to=survive=after=handling=at=a=research=trap=
or=selection=for=broodstock=at=a=hatcheryK=
 
ptudy=aesignW=An=important=distinction=of=this=study=over=the=previous=year=was=the=inclusion=of=
a=control=group=not=exposed=to=any=form=of=anesthesia=or=handlingK==tact=operates=steelhead=
trapping=facilities=around=pb=tashingtonI=and=standard=handling=protocol=in=recent=years=has=
been=to=use=water=filled=sJtroughs=to=sample=and=release=adult=steelhead=without=the=use=of=
anestheticK==qhis=has=been=done=to=allow=for=the=immediate=release=of=hatchery=fish=into=rivers=
where=active=sport=fisheries=are=often=underwayK==Although=the=forward=OM=cm=of=the=sJtroughs=is=
covered=with=black=rubber=and=fish=will=often=lie=quiet=once=their=head=is=within=this=dark=areaI=
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capturing=and=inserting=fish=into=the=troughs=can=require=tight=physical=restraint=to=prevent=
thrashingK==joreoverI=not=all=fish=respond=equally=to=the=dark=areaX=many=will=continue=to=fight=
the=trough=which=requires=a=sampler=to=continually=restrain=the=fish=while=another=person=samples=
the=fish=–=doubling=the=staff=requiredK==qhe=possibility=of=causing=trauma=to=the=fish=is=real=during=
this=type=of=samplingK==A=direct=comparison=of=the=physical=effects=of=current=handling=protocol=
EvJtroughF=with=bk=and=the=inclusion=of=a=control=group=Eno=handling=of=any=kind=during=the=
duration=of=the=studyF=seemed=a=logical=follow=up=to=previous=studiesK==
=
Approximately=SMM=summer=steelhead=were=to=be=trapped=at=ice=in=OMNNK==ln=NO=lctober=OMNNI=
evaluation=staff=sampled=OMM=fish=using=bkI=OMM=fish=with=a=vJtroughI=with=an=unknown=number=
of=other=fish=Eapproximately=NRMJOMMF=that=were=not=handled=to=be=used=as=a=controlK==pampling=
study=groups=consisted=of=netting=individual=fishI=determining=their=sexI=documenting=lengthI=
collection=of=a=scale=sampleI=and=then=clipping=either=the=topLbottom=distal=portion=of=the=caudle=
fin=depending=on=the=group=EbkZtop=caudalI=vJtroughZbottom=caudalFK==qhe=bk=group=treatment=
was=similar=to=the=previous=yearI=although=fish=were=exposed=to=bk=only=as=long=as=necessary=to=
collect=the=required=dataK==eandling=of=the=vJtrough=group=was=identical=to=normal=field=sampling=
activities=to=provide=a=functional=comparison=of=how=fish=might=be=affected=by=the=two=methodsK==
All=steelhead=were=held=within=the=same=adult=holding=raceway=ENM’=x=UM’=x=S’F=at=ice=but=were=
not treated=with=formalin=to=control=fungusK==Because=of=a=high=density=of=adults=in=the=racewayI=
water=flow=into=the=pond=was=increasedK==All=mortalities=were=sampled=on=a=daily=basis=by=ice=
hatchery=staff=and=were=sampled=following=standard=hatchery=protocolsI=with=caudal=fin=clips=
recordedK===
=
oesultsW==qhe=average=time=required=to=netI=sampleI=and=release=fish=in=the=bk=group=was=QM=
seconds=when=scales=were=collectedK==sJtrough=handling=of=fish=required=a=significantly=greater=
time=Em=Y=MKMMMRF=at=RN=secondsK==qhere=was=no=significant=difference=Em=[=MKRMF=in=average=
handling=time=between=groups=when=scales=were=not=collected=Emean=Z=PP=seconds=for=bkW=PS=
seconds=for=vJtroughFK==cish=handled=with=the=vJtrough=had=the=highest=mortality=throughout=the=
duration=of=the=study=Ecigure=QFK==jortality=in=all=three=groups=was=very=low=QR=days=into=the=
studyI=but=rapidly=increased=for=all=groups=TRJVM=days=into=the=studyK==qhis=increased=mortality=
was=likely=the=result=of=rapid=ripening=for=spawning=since=mortality=increased=concurrently=within=
all=treatment=groupsK==At=the=completion=of=the=study=seven=vJtrough=fish=Ebottom=caudal=fin=clipF=
could=not=be=accounted=forK==Based=on=the=raw=data=sheets=and=notes=of=mortalities=kept=by=
hatchery=staffI=seven=of=the=recorded=control=fish=were=changed=to=bottom=caudal=fishK==qhis=
manipulation=of=the=data=occurred=because=fungusI=which=in=many=cases=severely=eroded=the=
caudal=fin=tissueI=complicated=positive=identification=on=mortalitiesK==All=bk=fish=Etop=caudal=fin=
clipF=were=identifiedK===
=
te=conclude=from=this=test=that=bk=treated=fish=required=less=handling=time=when=complex=
sampling=occurredI=and=experienced=fewer=traumas=and=less=overall=mortality=as=a=result=of=
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handling=than=fish=sampled=with=no=anesthetic=using=our=standard=handling=methods=EeKgKI=sJ
troughFK==curtherI=mortality=within=the=vJtrough=sampled=group=began=sooner=than=for=bk=and=
control=groups=Ecigure=QFK===
=

= =
cigure 4K  Cumulative mortality of steelhead subjected to three treatements at iceI OMNNK 

=
Cottonwood Creek qrap 
 
oun vear OMNMW=At=the=Cottonwood=Creek=qrapI=RNO=adult=steelhead=ENUP=xPRKTBz=maleI=PUV=
xSQKPBz=femaleF=were=trapped=from=T=jarch=to=OM=AprilK==iess=than=NM=natural=origin=fish=were=
captured=during=the=seasonK==A=decision=was=made=to=transport=the=trapped=adults=back=to=iyons=
cerryI=with=the=idea=that=a=less=stressful=environment=and=cleaner=water=at=iyons=cerry=would=
reduce=the=incidence=of=feks=detected=in=spawned=femalesK==qhe=first=RSM=fish=trapped=at=
Cottonwood=were=taken=to=iyons=cerryK==Age=composition=based=on=Ctq=recoveries=of=sampled=
hatchery=origin=fish=was=RSKMB=oneJocean=and=QQKMB=twoJoceanK==cor=the=seasonI=NMS=females=
and=UO=males=were=initially=spawned=producing=about=ROOIVST=fertilized=eggs=ENM=females=and=NM=
males=were=spawned=from=the=lact=program=due=to=the=high=rate=of=feks=detected=at=
spawningFK==eoweverI=RM=females=tested=positive=for=feksK==An=estimated=ONTIUVT=eggs=from=
those=fish=were=destroyed=at=iceI=leaving=NVPINUM=eyed=eggs=total=for=productionK==After=the=
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feks=females=were=removedI=it=was=determined=that=only=RS=females=and=QO=males=actually=
contributed=to=the=broodstockK==fn=addition=to=the=high=incidence=of=feksI=preJspawn=loss=in=
OMNN=was=high=EPTKPBFK==qhe=stressLdamage=caused=by=transport=from=Cottonwood=to=iyons=
cerry=is=believed=to=have=contributed=to=bothK==ft=was=decided=postJseason=that=this=strategy=would=
not=be=used=in=the=futureK=
=
fn=OMNNI=fecundities=of=oneJocean=and=twoJocean=females=were=QIQUN=and=RIVUOI=respectivelyI=
and=similar=to=previous=year’s=fecundity=estimates=EBumgarner=etK=alK=OMNNFK==All=carcasses=from=
spawned=fishI=or=those=killed=to=retrieve=the=CtqsI=were=buried=at=iyons=cerryK==te=recovered=
QQ=fish=that=hadI=or=should=have=had=Ctqs=Eqable=NSFK==pex=ratio=of=Ctq=fish=ERMB=maleI=RMB=
femaleF=was=dissimilar=to=those=that=were=trapped=at=largeK==All=Ctqs=recovered=from=the=OMNM=
run=year=were=originally=released=onJsite=at=Cottonwood=AmK=
=
oun vear OMNNW=NIMUM=adult=steelhead=EQRT=xQOKPBz=maleI=SOP=xRTKTBz=femaleF=were=trapped=
from=OU=cebruary=to=PM=AprilK==qen=natural=origin=fish=were=captured=during=the=seasonI=all=were=
passed=upstreamK==Age=composition=based=on=Ctq=recoveries=of=sampled=hatchery=origin=fish=
was=TRKPB=oneJocean=and=OQKTB=twoJoceanK==cor=the=seasonI=NOM=females=and=VP=males=were=
initially=spawned=producing=about=SPOITPU=fertilized=eggsK==fnitial=egg=loss=was=OOKRBI=leaving=an=
estimated=RSPIMOO=eggs=for=productionK==ko=feks=was=detected=in=any=of=the=femalesK==bggs=in=
excess=of=program=needs=were=destroyed=EPOPIMOVFI=but=representative=eggs=from=each=spawned=
female=were=kept=to=maintain=the=genetic=diversity=of=the=stockK==byed=eggs=that=were=retained=
equaled=OPVIVVPK=
 

qable NSK  pummary of tagged adult summer steelhead trapped at Cottonwood qrap for OMNM run year L OMNN 
BvK 

Brood=year= Ctq=code= ptock= oelease=site= kumber=of=Ctqs=
OMNM run year L OMNN brood year 

OMMT=
OMMU=

SP=L=QM=L=VV=
SP=L=QS=L=UO=

tallowa=
tallowa=

Cottonwood=Am=
Cottonwood=Am=

OM=
QQ=

= = = is=clip=J=ko=Ctq= O=
= = = iost=Ctq= N=
= = = drand qotal for vear 4T 

OMNM run year L OMNN brood year 
OMMU=
OMMV=

SP=L=QS=L=UO=
SP=L=RN=L=TN=

tallowa=
tallowa=

Cottonwood=Am=
Cottonwood=Am=

OO=
ST=

= = =
is=clip=J=ko=Ctq=
os=clip=–=ko=Ctq=

NM=
P=

= = = iost=Ctq= M=
= = = drand qotal for vear NMO 

 
fn=OMNOI=fecundities=of=oneJocean=and=twoJocean=females=were=QISVN=and=SIOROI=respectivelyK==
aue=to=an=excess=of=adults=in=OMNOI=and=the=new=facility=policy=of=not=passing=hatchery=adults=into=
Cottonwood=Creek=upstream=of=the=adult=trapLwater=intakeI=the=city=of=Clarkston=food=bank=was=
provided=PUN=adult=steelhead=from=the=Cottonwood=qrapK==All=other=carcasses=from=spawned=fishI=
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or=those=killed=to=retrieve=the=CtqsI=were=buried=at=iyons=cerryK==te=recovered=NMO=fish=that=
hadI=or=should=have=had=Ctqs=Eqable=NSFK==pex=ratio=of=Ctq=fish=ERSB=maleI=QPB=femaleF=was=
dissimilar=to=those=that=were=trapped=at=largeK==All=Ctqs=recovered=from=the=OMNN=run=year=were=
originally=released=onJsite=at=Cottonwood=AmK=
=
qce qrap 
oun vear OMNMW=A=permanent=adult=steelhead=and=salmon=trap=was=installed=in=NVVU=at=the=qce=
water=intake=diversion=damK==katural=and=qucannon=oiver=hatchery=endemic=stock=origin=
steelhead=are=enumeratedI=sampledI=and=passed=upstream=to=spawnI=while=ice=stock=fish=are=
returned=to=below=the=trap=unless=they=are=a=fish=with=a=CtqK==cish=with=a=Ctq=are=removed=for=
tag=extractionK==cor=the=OMNM=run=year=EcebruaryJjayFI=hatchery=staff=trapped=OMO=natural=originI=
NPM=qucannon=oiver=endemic=stock=and=P=ice=stock=hatcheryJorigin=steelhead=Eqable=NTFK==
qwentyJsix=females=EOO=naturalI=Q=endemic=originF=and=OQ=males=EOP=natural=and=one=endemic=
originF=were=collectedK==At=the=end=of=the=seasonI=endemic=origin=fish=contributed=to=UB=of=the=
broodstockI=as=one=female=died=prior=to=spawningK===
=
auring=jarch=and=April=OMNNI=ON=females=were=spawned=with=OM=males=at=iceK==qotal=egg=take=
was=estimated=at=NONIRVT=Eqable=PFK==qen=of=the=spawned=females=tested=positive=for=feksK==
mrogeny=from=these=females=were=reared=to=the=unfed=fry=stage=at=iceI=and=then=planted=into=the=
qucannon=oiver=near=Cummings=Creek=Ebelow=qceFK==An=estimated=total=of=QRIOPS=fry=were=
plantedK==katural=fish=trapped=from=the=qce=trap=consisted=of=OUKSB=oneJocean=and=TNKQB=twoJ
ocean=age=fish=Eqable=NUFK==lf=the=females=spawnedI=all=were=twoJocean=females=with=an=average=
fecundity=of=RISTU=eggsK=
=

qable NTK  katural originI hatchery ice stock originI hatchery qucannon endemic stock origin summer 
steelhead trapped at the qucannon cish eatchery from the NVVTJOMNN run yearsK=

oun=
vear=

katural= eatchery=ice=ptock= eatchery=bndemic=ptock= qotals=EmercentF=
jale= cemale= qotal= jale= cemale= qotal= jale= cemale= qotal= B=katural= B=cemale=

NVVT= U= NM= NU= PN= QT= TU= kA= kA= kA= NUKU= RVKQ=
NVVU= V= NP= OO= NQ= NV= PP= kA= kA= kA= QMKM= RUKO=
NVVV= NO= S= NU= R= R= NM= kA= kA= kA= SQKP= PVKP=
OMMM= V= N= NM= P= M= P= kA= kA= kA= TSKV= TKT=
OMMN= TR= NMP= NTU= OQ= Q= OU= kA= kA= kA= USKQ= RNKV=
OMMO= PM= PQ= SQ= V= P= NO= kA= kA= kA= UQKO= QUKT=
OMMP= OP= NM= PP= R= M= R= Q= N= R= TUKS= ORKS=
OMMQ= PS= T= QP= O= M= O= NN= O= NP= TQKN= NRKR=
OMMR= NO= U= OM= N= M= N= T= NN= NU= RNKP= QUKT=
OMMS= NO= O= NQ= P= O= R= NN= P= NQ= QOKQ= ONKO=
OMMT= S= Q= NM= R= M= R= S= O= U= QPKR= OSKN=
OMMU= PU= RM= UU= S= O= U= NON= NON= OQO= OSKM= RNKO=
OMMV= NUN= NQO= POP= P= R= U= NUP= NQT= PPM= QUKV= QQKR=
OMNM= TU= NOQ= OMO= N= O= P= PP= VT= NPM= SMKP= SSKS=
OMNN= TU= NMU= NUS= M= O= O= NMQ= NMT= ONN= QSKS= RQKQ=
=
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qable NUK  qotal number of fish trapped and passed upstream to spawn naturally at the qucannon oiver 
Adult qrapI NVVTJOMNN run yearsK 

oun=
vear=

katural=ptock= eatchery=ice=ptock= eatchery=bndemic=ptock=
qrapped= massed= B=massed= qrapped= massed= B=massed= qrapped= massed= B=massed=

NVVT= NU= NU= NMM= TU= TU= NMM= kA= kA= kA=
NVVU= OO= OO= NMM= PP= PP= NMM= kA= kA= kA=
NVVV= NU= NU= NMM= NM= M= M= kA= kA= kA=
OMMM= NM= NM= NMM= P= M= M= kA= kA= kA=
OMMN= NTU= NTU= NMM= OU= O= T= kA= kA= kA=
OMMO= SQ= SQ= NMM= NO= N= U= kA= kA= kA=
OMMP= PP= PP= NMM= R= M= M= R= R= NMM=
OMMQ= QP= QP= NMM= O= N= RM= NP= NP= NMM=
OMMR= OM= OM= NMM= N= M= M= NU= NU= NMM=
OMMS= NQ= NQ= NMM= R= M= M= NQ= NQ= NMM=
OMMT= NM= U= UM= R= M= M= U= U= NMM=
OMMU= UU= SU= TT= U= M= M= OQO= OPR= VT=
OMMV= POP= OVU= VO= U= M= M= PPM= PNU= VS=
OMNM= OMO= NRT= TU= P= M= M= NPM= NOR= VS=
OMNN= NUS= NPV= TR= O= M= M= ONN= ONN= NMM=

 

qable NVK  pummary of fresh and saltJwater age composition of natural origin adult steelhead from the 
qucannon oiverI OMMMJOMNO brood yearsK  koteW  this table does not include PJocean age fishI or those with 
freshwater age 4K  lnly a few of those individuals have been documented overall years EMKM4BF 

=
Brood=
vear=

Age=NKN= Age=NKO= Age=OKN= Age=OKO= Age=PKN= Age=PKO= mercent=
repeat=
spawners=k= B= k= B= k= B= k= B= k= B= k= B=

OMMM= NU= ORKM= S= UKP= PS= RMKM= T= VKT= R= SKV= M= MKM= MKM=
OMMN= M= M= NP= OTKN= NP= OTKN= NV= PVKS= M= MKM= P= SKP= MKM=
OMMO= R= UKU= NM= NTKR= OV= RMKV= NM= NTKR= P= RKP= M= MKM= MKM=
OMMP= M= M= Q= PKV= OV= OUKO= RS= RQKQ= R= QKV= S= RKU= PKS=
OMMQ= M= M= M= MKM= QO= SUKV= NP= ONKP= R= QKV= M= MKM= NKM=
OMMR= NR= QKU= PO= NMKP= VV= PNKV= NQN= QRKR= NQ= QKR= T= OKP= MKS=
OMMS= R= QKS= T= SKR= QQ= QMKT= QQ= QMKT= S= RKS= N= MKV= MKV=
OMMT= N= OKM= T= NQKP= NS= POKT= NU= PSKT= Q= UKO= O= QKN= MKM=
OMMU= N= SKP= N= SKO= U= RMKM= R= PNKO= N= SKP= M= MKM= MKM=
OMMV= M= MKM= O= OKT= PU= RMKT= NO= NSKM= NN= NQKT= T= VKP= OKT=
OMNM= U= RKS= NM= TKM= VN= SPKS= OO= NRKQ= NM= TKM= O= NKQ= MKM=
OMNN= N= MKU= O= NKS= PM= OPKU= TU= SNKV= R= QKM= NM= TKV= MKM=
OMNO= M= MKM= M= MKM= NO= NTKQ= QV= TNKM= R= TKO= P= QKP= MKM=

Combined R4 4K4 V4 TKS 4UT PVK4 4T4 PUKP T4 SKM 4N PKP MKT 
=
oun vear OMNNW=cor=the=OMNN=run=yearI=hatchery=staff=trapped=NUS=natural=originI=ONN=
qucannon=oiver=endemic=stockI=and=O=ice=stock=hatcheryJorigin=steelhead=Eqable=NTFK==qwentyJ
two=females=and=OR=males=Eall=natural=originF=were=collectedK==auring=jarch=and=April=OMNOI=NV=
females=were=spawned=with=NT=males=at=iceK==qotal=egg=take=was=estimated=at=VPIMSR=Eqable=PFK==
cour=of=the=females=tested=positive=for=feks=in=OMNOK==eoweverI=the=virus=titers=levels=were=low=
enough=that=it=was=decided=to=rear=themK==ko=outbreaks=have=occurred=to=dateK==katural=fish=
trapped=from=the=qce=trap=consisted=of=OQKSB=oneJocean=and=TRKQB=twoJocean=age=fish=Eqable=
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NUFK==fn=OMNOI=fecundities=of=oneJocean=and=twoJocean=females=were=QITSV=and=RIVSUI=
respectivelyI=
==
qouchet oiver Adult qrap 
qhe=qouchet=oiver=adult=trapI=located=in=aayton=near=rkm=USKQ=has=been=operated=continuously=
each=spring=since=NVVVK==aates=of=annual=operation=have=varied=each=year=due=to=environmental=or=
other=conditionsK==qhe=main=purpose=of=the=adult=trap=is=to=capture=adult=summer=steelheadW=some=
were=to=be=collected=for=a=new=hatchery=broodstock=for=use=in=the=qouchet=oiverK==qhis=program=
Esimilar=in=nature=to=the=qucannon=oiver=programsX=see=prior=sectionF=continuesI=but=is=still=
considered=experimentalK==pince=OMMMI=nearly=all=ice=stock=fish=captured=in=the=qouchet=oiver=
adult=trap=have=been=returned=downstream=to=either=recycle=through=the=fishery=or=to=separate=
them=from=the=upriver=spawning=locationsK==Beginning=in=OMMVI=all=ice=stock=fish=captured=were=
transported=to=the=aayton=guvenile=mond=or=were=killed=outright=to=obtain=the=Ctq=and=provided=
to=the=aayton=food=bank=if=possibleK=
=
oun vear OMNMW=cor=the=seasonI=staff=trapped=PPQ=ETPKPBF=naturalI=SS=ENQKRBF=ice=hatchery=
originI=and=RS=ENOKOBF=qouchet=oiver=endemic=hatchery=origin=steelhead=Eqable=NVFK==katural=
steelhead=trapped=for=the=OMNM=run=year=consisted=of=PQKSB=oneJocean=and=SRKQB=twoJocean=age=
fish=Eqable=OMFK==pex=ratio=of=natural=origin=fish=was=TOKRB=femaleI=while=hatchery=steelhead=was=
TNKPB=femaleK==te=collected=PQ=natural=origin=fish=ENQ=females=and=OM=malesF=for=broodstockK==
qhere=were=no=preJspawning=mortalities=during=the=OMNN=spawning=seasonI=and=none=of=the=
females=tested=positive=for=the=fek=virusK===lf=the=fish=collected=for=broodstockI=NO=females=were=
spawned=with=NP=males=yielding=TQIQMU=eggs=Eqable=QFK==All=spawned=females=were=twoJocean=
age=with=an=average=fecundity=of=SINSN=eggsK===
=
oun vear OMNNW=cor=the=season=staff=trapped=NTR=ETQKUBF=naturalI=NM=EQKPBF=ice=hatchery=
origin=and=QV=EOMKVBF=qouchet=oiver=endemic=hatchery=origin=steelhead=Eqable=NVFK==katural=
steelhead=trapped=for=the=OMNN=run=year=consisted=of=QTKNB=oneJocean=and=ROKVB=twoJocean=age=
fish=Eqable=OMFK==pex=ratio=of=natural=origin=fish=was=SRKNB=femaleI=while=hatchery=steelhead=was=
SVKRB=femaleK==te=collected=PO=natural=origin=fish=ENU=females=and=NQ=malesF=for=broodstockK==
qhere=was=one=female=preJspawning=mortality=EPKNBFI=but=no=females=spawned=tested=positive=for=
the=fek=virusK===lf=the=fish=collected=for=broodstockI=NT=females=were=spawned=with=NP=males=
yielding=UNIRRR=eggs=Eqable=QFK==cor=the=OMNN=run=yearI=mean=fecundities=of=natural=oneJocean=
and=twoJocean=females=were=QIROU=and=RINMS=eggsI=respectivelyK=
=
fn=addition=to=trapping=summer=steelheadI=we=also=capture=spring=Chinook=salmon=El.=
tshawytschaFI=bull=trout=Epalvelinus=confluentusFI=bridgelip=suckers=EC.=columbianusFI=brown=
trout=Epalmo=truttaFI=and=whitefish=Emrosopium=williamsoniF=in=the=qouchet=adult=trap=Eqable=ONFK==
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Biological=data=collected=from=bull=troutI=brown=trout=and=whitefish=trapped=at=the=qouchet=adult=
trap=are=presented=in=Appendix=BK=
=

qable OMK  qotal number of male and female summer steelhead at the qouchet oiver Adult qrap ENVVOJNVV4I 
NVVUJOMNN run yearsFK   

oun=
vear=

katural= eatchery=ice=ptock= eatchery=bndemic=ptock= qotals=EmercentF=
jale= cemale= qotal= jale= cemale= qotal= jale= cemale= qotal= B=katural= B=cemale=

NVVO= NT= PS= RP= O= S= U= kA= kA= kA= USKU= SUKV=
NVVP= U= PR= QP= N= N= O= kA= kA= kA= VRKS= UMKM=
NVVQ= O= S= U= N= N= O= kA= kA= kA= UMKM= TMKM=
NVVU= NP= OV= QO= R= O= T= kA= kA= kA= URKT= SPKP=
NVVV= U= OQ= PO= Q= M= Q= kA= kA= kA= UUKV= SSKT=
OMMM= RQ= NPM= NUQ= NT= NV= PS= kA= kA= kA= UPKS= STKT=
OMMN= ST= NMS= NTP= V= V= NU= kA= kA= kA= VMKS= SMKO=
OMMO= PM= VN= NON= Q= S= NM= M= N= N= VNKT= TQKO=
OMMP= OV= TP= NMO= NV= U= OT= NN= R= NS= TMKP= RVKP=
OMMQ= PU= QT= UR= OM= OT= QT= Q= T= NN= RVKQ= RSKS=
OMMR= SR= VV= NSQ= S= U= NQ= U= OU= PS= TSKS= SPKN=
OMMS= PT= NMS= NQP= V= Q= NP= NP= PO= QR= TNKN= TMKS=
OMMT= PR= UQ= NNV= V= S= NR= T= OM= OT= TPKV= SUKP=
OMMU= RO= VO= NQQ= NP= NP= OS= OT= QV= TS= RUKP= SOKS=
OMMV= OST= PPQ= SMN= PR= QT= UO= QO= NMU= NRM= TOKO= RUKT=
OMNM= VO= OQO= PPQ= ON= QR= SS= NQ= QO= RS= TRKN= TPKV=
OMNN= SN= NNQ= NTR= O= U= NM= NS= PP= QV= TQKU= SSKO=
 

qable ONK  qotal number of fish trapped and passed upstream to spawn naturally at the qouchet oiver Adult 
qrapI NVVOJNVV4I NVVUJOMNN run yearsK 

oun=
vear=

katural= eatchery=ice=ptock= eatchery=bndemic=ptock=
qrapped= massed= B=massed= qrapped= massed= B=massed= qrapped= massed= B=massed=

NVVO= RP= QV= VO= U= T= UU= kA= kA= kA=
NVVP= QP= QP= NMM= O= O= NMM= kA= kA= kA=
NVVQ= U= U= NMM= O= O= NMM= kA= kA= kA=
NVVU= QO= QO= NMM= T= T= NMM= kA= kA= kA=
NVVV= PO= V= OU= Q= M= M= kA= kA= kA=
OMMM= NUQ= NQO= TT= PS= NM= OU= kA= kA= kA=
OMMN= NTP= NPS= TV= NU= P= NT= kA= kA= kA=
OMMO= NON= UQ= SV= NM= N= NM= N= N= NMM=
OMMP= NMO= SV= SU= OT= N= Q= NS= NS= NMM=
OMMQ= UR= QO= QV= QT= NT= PS= NN= NN= NMM=
OMMR= NSQ= NOM= TP= NQ= M= M= PS= PQ= VQ=
OMMS= NQP= NMV= TS= NP= M= M= QR= QQ= VU=
OMMT= NNV= VP= TU= NR= N= T= OT= OT= NMM=
OMMU= NQQ= NNS= UN= OS= M= M= TS= TR= VV=
OMMV= SMN= RSS= VQ= UO= M= M= NRM= NRM= NMM=
OMNM= PPQ= PMM= VM= SS= M= M= RS= RS= NMM=
OMNN= NTR= NQP= UO= NM= M= M= QV= QV= NMM=
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qable OOK  pummary of fresh and saltJwater age composition of natural origin adults from the qouchet oiverI 
NVV4JNVVR and NVVVJOMNO brood yearsK 

Bv= Age=NKN= Age=NKO= Age=OKN= Age=OKO= Age=PKN= Age=PKO= Age=QKN= Age=QKO= B=oepeat=
spawners=

k= B= k= B= k= B= k= B= k= B= k= B= k= B= k= B= =
NVVQ= M= MKM= M= MKM= S= OUKS= U= PUKN= P= NQKP= P= NQKP= M= MKM= M= MKM= QKU=
NVVR= M= MKM= M= MKM= M= MKM= S= URKT= M= MKM= M= MKM= M= MKM= N= NQKP= MKM=
NVVV= M= MKM= N= PKO= NU= RUKN= V= OVKM= O= SKR= M= MKM= M= MKM= M= MKM= PKO=
OMMM= N= PKO= N= PKO= NT= RQKU= U= ORKU= P= VKT= N= PKO= M= MKM= M= MKM= MKM=
OMMN= N= MKS= NQ= UKM= UQ= QUKP= QM= OPKM= NR= UKS= V= RKO= N= MKS= M= MKM= RKT=
OMMO= S= QKU= P= OKQ= UQ= STKT= OM= NSKN= S= QKU= P= OKQ= M= MKM= M= MKM= NKS=
OMMP= M= MKM= U= SKT= OM= NSKT= TP= SMKU= O= NKT= NM= UKP= M= MKM= M= MKM= RKU=
OMMQ= M= MKM= N= MKU= QT= PVKO= NU= NRKM= NU= NRKM= O= NKT= N= MKU= M= MKM= NMKP=
OMMR= M= MKM= M= MKM= PT= QQKM= ON= ORKM= NR= NTKV= U= VKR= M= MKM= M= MKM= PKS=
OMMS= O= NKP= T= QKR= UR= RQKU= PU= OQKR= T= QKR= NN= TKN= M= MKM= M= MKM= PKO=
OMMT= O= NKQ= NN= TKV= QS= POKV= RQ= PUKS= T= RKM= NQ= NMKM= N= MKT= M= MKM= OKV=
OMMU= O= NKT= S= RKO= QT= QMKR= PU= POKU= T= SKM= T= SKM= M= MKM= M= MKM= TKU=
OMMV= P= OKN= M= MKM= UN= RSKP= ON= NQKS= NV= NPKO= U= RKS= M= MKM= M= MKM= UKP=
OMNM= NR= QKN= NQ= PKU= OPM= SOKU= TQ= OMKO= OP= SKP= Q= NKN= M= MKM= M= MKM= NKV=
OMNN= P= NKQ= V= QKP= RQ= ORKS= NNQ= RQKM= NS= TKS= NM= QKT= M= MKM= M= MKM= OKS=
OMNO= NP= UKR= P= OKM= QR= OVKQ= SV= QRKN= NP= UKR= Q= OKS= N= MKT= N= MKT= OKS=

qotals 4U NKU TU PKP VMN 4NKU SNN P4KR NRS UKP V4 RKN 4 MKO O MKV 4KM 
=
=
qable OPK  qotal number of spring ChinookI bull troutI brown troutI whitefishI northern pike minnowI and 
bridgelip sucker captured in the qouchet oiver Adult qrap ENVVPJNVVRI NVVVJOMNOFK  aata presented in this 
table is through the month of aecemberI OMNOK kumbers in parenthesis indicate fish removed and not passed 
upstreamK   

vear=
ppring=Chinook=

Bull=trout= Brown=trout= thitefish= mike=jinnow=
Bridgelip=

pucker=katural= eatchery=
NVVP= M= M= M= M= M= kA= kA=
NVVQ= M= M= P= P= M= kA= kA=
NVVR= M= M= M= M= M= kA= kA=
NVVV= M= M= OM= Q= R= kA= kA=
OMMM= O= O= OO= U= NS= kA= kA=
OMMN= OQ= T= QP= NQ= Q= kA= kA=
OMMO= M= M= OO= M= R= kA= kA=
OMMP= O= N= QR= NV= QM= O=EOF= SSP=
OMMQ= Q= S= SR= NT= T= M= OOS=
OMMR= Q= N= QV= S= U= N=ENF= NTN=
OMMS= M= M= RP= PN= PQ= M= RQ=
OMMT= N= P= PN= NP= NU= M= NP=
OMMU= N= O= PQ= NN= OU= R=ERF= NS=
OMMV= NR= NP= NMQ= NM=ENMF= PO= O=EOF= SQ=
OMNM= NP= P= NON= NU=ENUF= NOM= M= OOT=
OMNN= N= M= NOQ= O=EOF= RV= M= PS=
OMNO= V= N= RV= R=ERF= NQ= M= NN=

=
=
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Creel purveys – pnake oiver and Tributaries 
=
ptaff=surveyed=sport=anglers=within=the=ipoCm=area=of=tashington=to=recover=Ctqs=from=
tagged=steelhead=using=methods=described=in=pchuck=et=alK=ENVVMFK==qhe=number=of=icC=steelhead=
in=the=sport=catch=in=pb=tashington=was=estimated=using=tact=sport=harvest=estimates=from=
tashington=catch=record=cardsK==then=possibleI=data=from=weekly=surveys=were=summarized=
during=the=season=and=provided=to=the=local=news=media=to=inform=anglersK==pummary=results=
from=surveys=conducted=for=the=OMNM=and=OMNN=run=years=are=presented=Eqable=OOFK== 

 

qable O4K  pteelhead angler interview results for fallLwinterLspring of the OMNM and OMNN run years from 
tashington ptate licensed anglersK   

oiver=Basin=
oiver=section=
description=a=

oiver=
section=
number=

=
Anglers=

purveyed=

qotal=
hours=
fished=

katural=
fish=

released=

eatchery=
fish=
kept=

eatchery=
fish=

released=

Catch=
rate=

EhrLfishF=

2010 Run Year = = = =

Columbia=oiver=Basin=
=====jckary=aam=to=masco=
pnake=oiver=Basin=
=====jouth=to=feo=
=====feo=to=ija=
=====ija=to=ida=
=====ida=to=ido=
=====ido=to=ewy=NO=BrK=
=====ewy=NO=BrK=rpstream=
iower=drande=oonde=
Etashington=lnlyF=
qucannon=oiver=

=
RPP=

=
SQM=
SQO=
SQQ=
SQS=
SQU=
SRM=

=
RVO=
SRP=

=
UUM=

=
OO=

OINPQ=
NISMQ=
PTT=

NIURR=
OIOQV=

=
NIUUP=

QR=

=
PIOSP=

=
SO=

UIMOV=
VIPOT=
NIROT=
VIVTP=
NQITPT=

=
UINSM=
NIMMO=

=
NNV=

=
U=

ORU=
OSP=
QM=
NUV=
TTV=

=
PMV=
PT=

=
UP=

=
M=

NRV=
ORT=
OS=
PON=
RPU=

=
TVT=
PS=

=
NN=

=
M=
Q=

NO=
M=
Q=

OP=
=

ROM=
Q=

=
NRKP=

=
TKU=

NVKN=
NTKR=
OPKN=
NVKQ=
NNKM=

=
RKM=

NPKM=
qotals  NNIM4V RSIMUM OIMMO OIONT RTU NNKT 

2011 Run Year = = = = = = =

Columbia=oiver=Basin=
=====jckary=aam=to=masco=
pnake=oiver=Basin=
=====jouth=to=feo=
=====feo=to=ija=
=====ija=to=ida=
=====ida=to=ido=
=====ido=to=ewy=NO=BrK=
=====ewy=NO=BrK=rpstream=
iower=drande=oonde=
Etashington=lnlyF=
qucannon=oiver=
qouchet=oiver=
talla=talla=oiver=

=
RPP=

=
SQM=
SQO=
SQQ=
SQS=
SQU=
SRM=

=
RVO=
SRP=
SRT=
SRV=

=
NIPSN=

=
ONS=

PIOUN=
NIURU=
RVU=

PINNP=
NIMTV=

=
OIMPU=
PQT=
RQ=
ORR=

=
QIOVV=

=
TNQ=

NMIUVU=
VIOTP=
NIVRO=
NTIMNS=
RITRM=

=
UIVVN=
NIMVQ=

SS=
RVN=

=
UQ=

=
V=

OVN=
NQN=
PN=
SON=
PUQ=

=
RTO=
PU=
N=

OV=

=
NOU=

=
NU=
PRO=
PSP=
SR=
UOV=
OMO=

=
NIOUQ=

NN=
O=
OQ=

=
R=
=
M=
S=

NM=
N=

SU=
QT=

=
NIMUU=

TN=
M=
N=

=
NVKU=

=
OSKQ=
NSKU=
NUKM=
OMKN=
NNKO=
VKN=

=
PKN=
VKN=

OOKM=
NMKV=

qotals  N4IOMM SMISMU OIOMN PIOTT NIOVT UKV 
a=======Abbreviations=as=followsW=feoZfce=earbor=aamI=ijaZiower=jonumental=aamI=idaZiittle=doose=aamI=idoZiower=dranite=aamI=

ewyZfnterstate=eighwayK==Creel=information=from=sections=SQU=and=SRM=include=data=collected=by=facdK=
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drande oonde oiver 
 
fn=addition=to=the=creel=surveys=on=the=pnake=oiverI=qucannon=oiverI=and=in=the=talla=talla=
BasinI=we=cooperate=with=lact=in=conducting=a=joint=survey=of=anglers=on=the=lower=drande=
oonde=oiver=of=tashington=and=lregonK==qhe=area=of=the=drande=oonde=within=tashington=
included=here=is=from=eighway=NOV=to=the=lregon=state=borderI=and=it=does=not=include=
downstream=portions=of=the=drande=oonde=oiverK=Angler=effortI=catch=ratesI=and=harvest=were=
estimated=by=lact=staff=as=described=in=Carmichael=et=alK=ENVUUFK==qhe=total=number=of=fish=
sampled=during=the=fishery=and=estimated=harvest=by=the=joint=surveys=from=the=drande=oonde=
fishery=in=the=tashington=portion=were=supplied=by=lact=for=the=OMMV=run=year=Eqable=OPFK==
aata=for=the=OMNM=and=OMNN=run=year=were=not=yet=available=and=will=be=presented=in=a=future=
reportK=

 

qable ORK  bstimated angler effortI catch ratesI and harvest for steelhead anglers on a portion of the drande 
oonde oiver in tashingtonI but near the lregon borderI run year OMMV  Ejike clesherI lactFK  

= OMMV= OMNM= =
qotal=peptK= lctK= kovK= aecK= ganK= cebK= jarK= AprK=

bffort=eours=
Catch=oate=a=

qotal=Catch=b=
cish=hept=

eatchery=oeleased=
katural=oeleased=

PTRKR=
MKMUVP=

PQ=
M=

NV=
NR=

RIVTUKP=
MKMVNU=

RQV=
OUT=
SM=

OMN=

QIRNPKP=
MKNOQM=

RRV=
PRR=
RN=

NRP=

PTOKS=
MKNMTR=

QM=
OQ=

M=
NS=

PITQOKU=
MKONOT=

TVS=
QUV=
NSS=
NQN=

NQIQSNKM=
MKPRST=

RINRU=
PIMNM=
NIMSN=
NIMUT=

NNIUOMKN=
MKQMMN=

QITPM=
OIRQT=
NIOOR=

VRU=

NIOSMKU=
MKUORN=

NMQM=
RTU=
QNQ=
QU=

QOIROQKQ=
MKPMPR=
NOIVMS=
TIOVM=
OIVVS=
OISNV=

a======
Catch=rate=here=is=defined=as=the=estimated=fish=captured=divided=by=the=hours=fishedK

=
b=====bstimated=fish=captured=have=been=rounded=to=whole=numbersI=so=total=of=fish=kept=and=released=may=not=always=add=up=to=total=catchK =

  
ppawning dround purveys 
=
auring=the=springs=of=OMNN=and=OMNOI=evaluation=staff=attempted=spawning=ground=surveys=to=
estimate=the=number=of=summer=steelhead=redds=in=index=areas=of=the=qucannon=and=qouchet=
riversI=as=well=as=in=Asotin=CreekK==ptream=flows=were=very=high=in=both=years=and=resulted=in=
limited=surveysI=or=no=surveys=on=some=streams=Eqable=OQFK==eigh=stream=flows=prevented=any=
surveys=on=the=qucannon=oiver=or=Cummings=Creek=in=OMNN=and=OMNOI=and=while=surveys=were=
attempted=in=Asotin=Creek=in=OMNOI=high=stream=flows=had=washed=the=gravel=clean=in=all=areas=
surveyed=so=it=was=impossible=to=identify=reddsK==oedds=estimated=for=Asotin=Creek=in=OMNO=were=
based=on=the=adult=weirLtrap=estimates=from=the=Asotin=Creek=Assessment=mroject=ECrawford=et=alK=
OMNOFI==and=average=redd=composition=based=on=previous=surveys=for=the=main=stemI=korthI=pouth=
and=Charley=forks=of=Asotin=CreekK=
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qable OSK pummer steelhead spawning ground survey resultsI OMNN and OMNOK 

 
ptream 
pection=surveyed=

bstimated=river=
kilometers=
surveyed=

=
aates=

surveyed=

=
oedds=

counted=

qotal=expanded=
redds=in=index=

area=
OMNN = = = =
qouchet oiver = = = =
korth=cork= NMKN= RLO= RN= NQM=
tolf=cork= NPKM= QLOTI=RLMOI=RLMV= QV= UU=
pouth=cork= NVKN= QLOTI=RLNN= TQ= NQS=
oobinson=cork= UKO= RLNM= OR= PQ=
= = = = =
Asotin Creek = = = =
jain=ptem= NMKR= QLNRI=QLOV= NMS= ORP=
korth=cork= RKM= QLNRI=QLOV= QR= NTQ=
Charley=Creek= ko=purveys=Conducted=in=OMNN=due=to=landowner=access=issue=
pouth=cork= VKN= QLNRI=QLOSI=RLSI=RLNM= SV= UN=
= = = = =
OMNO = = = =
qouchet oiver = = = =
korth=cork= NMKN= RLOT= ON= SN=
tolf=cork= UKQ= RLNQI=RLNT= NU= RM=
pouth=cork= NVKN= QLNQI=RLNS= PT= NNS=
oobinson=cork= UKO= RLNM= NR= PP=

=
=
te=continue=to=standardize=all=spawning=ground=survey=estimates=for=summer=steelhead=in=the=
qouchet=oiver=and=Asotin=CreekK==te=are=frequently=requested=to=provide=estimates=of=spawning=
steelhead=for=areas=that=we=surveyK==rnfortunatelyI=changes=in=survey=methodology=over=the=years=
and=sections=surveyedI=and=years=in=which=high=stream=flows=cut=surveys=shortI=have=made=it=very=
difficult=to=provide=data=that=were=consistent=among=yearsK==By=applying=areaJunderJtheJcurve=
methodologiesI=average=redd=erasure=rates=by=stream=and=regression=analysesI=we=provide=these=
standardized=summer=steelhead=redd=estimates=for=Asotin=Creek=Eqable=ORF=and=the=qouchet=
oiver=Eqable=OSFK==qhese=estimates=should=be=used=for=trend=analysis=onlyK==qhe=estimated=number=
of=spawners=within=each=of=these=streamsI=as=derived=from=these=redd=estimatesI=can=be=provided=
upon=requestI=but=are=not=provided=here=due=to=the=uncertainty=in=some=of=the=redd=estimatesK===
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qable OTK  ptandardized redd estimates and reddsLkilometer within index reaches of Asotin Creek in 
southeast tashingtonI NVUSJOMNOK 

vear= jainstem= korth=cork= pouth=cork= Charley=Creek= qotal=
= oedds= oeddsLkm= oedds= oeddsLkm= oedds= oeddsLkm= oedds= oeddsLkm= oedds=

NVUS= OOP= NMKU= OVR= OOKO= NTP= NQKP= TT= TKP= TSU=
NVUT= NOV= SKP= NVQ= NQKS= UV= TKQ= VN= UKS= RMP=
NVUU= RS= OKT= NQN= NMKS= UT= TKO= QU= QKR= PPO=
NVUV= NPM= SKP= RM= PKU= OU= OKP= NS= NKR= OOQ=
NVVM= NPQ= SKR= QP= PKO= PP= OKT= ON= OKM= OPN=
NVVN= NQT= TKN= RU= QKQ= OU= OKP= OM= NKV= ORP=
NVVO= QV= OKQ= RS= QKO= PM= OKR= QM= PKU= NTR=
NVVP= PRQ= NTKO= NQR= NMKV= SP= RKO= QU= QKS= SNM=
NVVQ= TM= PKQ= RM= PKU= NU= NKR= NR= NKQ= NRP=
NVVR= NVV= VKT= TV= RKV= PU= PKN= OT= OKS= PQP=
NVVS= OPN= NNKO= TP= RKR= SP= RKO= PO= PKM= PVV=
NVVT= NQM= SKU= SV= RKO= NP= NKN= NV= NKU= OQN=
NVVU= NRP= TKQ= RR= QKN= PU= PKN= NU= NKT= OSQ=
NVVV= NTQ= UKQ= NMR= TKV= PP= OKT= OO= OKN= PPQ=
OMMM= NOM= RKU= TN= RKP= QS= PKU= OQ= OKP= OSN=
OMMN= PMM= NQKS= NNS= UKT= QO= PKR= RP= RKM= RNN=
OMMO= OQN= NNKT= NPN= VKU= QM= PKP= PS= PKQ= QQU=
OMMP= OUR= NPKU= NMP= TKT= PS= PKM= QM= PKU= QSQ=
OMMQ= OUN= NPKS= UV= SKT= R= MKQ= RP= RKM= QOU=
OMMR= PTO= NUKN= TQ= RKS= NV= NKS= QN= PKV= RMS=
OMMS= ORQ= NOKP= SO= QKT= PO= OKS= PO= PKM= PUM=
OMMT= NSM= TKU= PU= OKV= QQ= PKS= QQ= QKO= OUS=
OMMU= NSM= TKU= PR= OKS= PO= OKS= V= MKU= OPS=
OMMV= NQS= TKN= RS= QKO= OU= OKP= OO= OKN= ORO=
OMNM= PUQ= NUKS= NQU= NNKN= TV= SKR= RQ= RKN= SSR=
OMNN= ORP= NOKP= NTQ= NPKN= UN= SKT= RV= RKS= RST=
OMNO= OTQ= NPKP= NPQ= NMKN= SR= RKQ= RN= QKU= ROQ=

=
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qable OUK  ptandardized redd estimates and reddsLkilometer within index reaches of the qouchet oiver in 
southeast tashingtonI NVUTJOMNOK 

vear= korth=cork= pouth=cork= tolf=cork= oobinson=cork= qotal=
= oedds= oeddsLkm= oedds= oeddsLkm= oedds= oeddsLkm= oedds= oeddsLkm= oedds=

NVUT= VV= RKO= NQT= RKR= NMM= RKT= PQ= PKU= PUM=
NVUU= NUQ= VKT= OSM= VKT= NTO= VKU= TP= UKN= SUV=
NVUV= SR= PKQ= TN= OKT= QO= OKQ= OM= OKP= NVU=
NVVM= UU= QKS= VM= PKQ= UU= RKM= OP= OKR= OUV=
NVVN= SS= PKR= SN= OKP= TO= QKN= NQ= NKS= ONP=
NVVO= NRO= UKM= NUM= SKU= VR= RKQ= QN= QKS= QSU=
NVVP= SR= PKQ= NMT= QKM= PS= OKN= OM= OKO= OOU=
NVVQ= NPR= TKN= NON= QKR= UN= QKS= OS= OKV= PSP=
NVVR= VU= QKS= NNS= QKP= UP= QKU= NT= NKV= PNQ=
NVVS= SQ= PKQ= NMQ= PKV= TO= QKN= OP= OKS= OSP=
NVVT= RS= OKV= PV= NKQ= SR= PKT= NS= NKU= NTS=
NVVU= NNU= SKO= NNO= QKO= UQ= QKU= PM= PKP= PQQ=
NVVV= UO= QKP= NPN= QKV= QV= OKU= NV= OKN= OUN=
OMMM= SR= PKQ= TM= OKS= QR= OKS= OO= OKR= OMO=
OMMN= RR= OKV= UQ= PKN= RT= PKP= NT= NKV= ONP=
OMMO= NNR= SKM= NOP= QKS= SM= PKQ= OV= PKO= POT=
OMMP= NSM= UKQ= NOR= QKT= NMM= RKT= PT= QKN= QOO=
OMMQ= SU= PKS= QU= NKU= QQ= OKR= NS= NKU= NTS=
OMMR= NNS= SKN= VQ= PKR= VN= RKO= OU= PKN= POV=
OMMS= VN= QKT= TU= OKV= RU= PKP= PU= QKO= OSR=
OMMT= NSM= UKQ= NPP= RKM= VT= RKR= PO= PKR= QOO=
OMMU= UM= QKO= VV= PKT= QS= OKS= OO= OKQ= OQT=
OMMV= UU= QKS= NMO= PKU= RS= PKO= OR= OKU= OTN=
OMNM= NVR= NMKO= OPR= UKU= UQ= QKU= OR= OKU= RPV=
OMNN= NQM= TKQ= NQS= RKR= UU= RKM= PQ= PKU= QMU=
OMNO= SN= PKO= NNS= QKP= RM= OKV= PP= PKT= OSM=

 

 
=  
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pmolt-to-Adult purvival oates 
=
CodedJwire=tag=recoveries=from=fisheriesI=hatcheriesI=or=from=traps=in=river=have=provided=the=
basic=data=to=estimate=minimum=smoltJtoJadult=return=rates=on=ice=and=tallowa=stock=summer=
steelhead=from=the=programK==qhese=estimates=are=considered=a=minimum=because=there=is=no=
available=adjustment=to=account=for=fish=that=escape=to=the=spawning=groundsK==rnder=the=original=
program=designI=the=size=of=the=steelhead=programs=was=based=on=an=assumed=smoltJtoJadult=
survival=rate=of=MKRB=to=the=ipoCm=project=areaI=and=an=assumed=OWN=lower=river=to=upper=river=
Eproject=areaF=harvest=ratioK==fn=OMNOI=tact=and=the=other=ipoCm=cooperators=conducted=a=
steelhead=program=reviewK==qo=prepare=for=the=reviewI=tact=reJcompiled=all=past=Ctq=
recoveries=and=updated=all=smoltJtoJadult=survival=estimates=previously=reportedK==qhe=following=
Ctq=recovery=data=Ecigures=RJNNF=demonstrate=the=success=of=both=the=ice=and=tallowa=stock=
summer=steelhead=programsK===
=
tith=initiation=of=the=endemic=stock=programs=on=the=qouchet=and=qucannon=oiversI=reductions=
were=made=in=the=ice=stock=releases=beginning=with=the=OMMN=release=Ein=agreement=with=the=coJ
managersFK==curther=analysis=of=the=Ctq=data=prompted=additional=reductions=that=began=for=the=
OMMP=brood=yearK==aepending=on=the=groupI=smoltJtoJadult=return=rates=since=the=OMMM=brood=have=
been=slightly=higherI=the=sameI=or=lower=that=the=longJterm=averageI=but=are=still=well=above=the=
original=assumed=ipoCm=rate=of=MKRBK===
=
fn=addition=to=the=Ctq=dataI=tact=began=mfq=tagging=the=standard=mitigation=production=
groups=Eice=and=tallowa=stocksF=for=estimating=total=adult=returns=back=to=the=project=areaK=qhis=
was=done=because=we=know=that=some=proportion=of=the=fish=that=return=escape=the=fisheries=and=
return=to=the=spawning=groundsK===
=
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=
cigure RK  bstimated smoltJtoJadult survival Eto the ipoCm project areaF of summer steelhead released from 
Cottonwood Acclimation mond in the lower drande oonde oiverI NVU4JOMMU brood yearsK   
 
 
 

=
cigure SK  bstimated smoltJtoJadult survival Eto the ipCom project areaF of summer steelhead released 
directly into the middle or lower qucannon oiverK   
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=
cigure TK  bstimated smoltJtoJadult survival of summer steelhead released directly into the pnake oiver at 
iyons cerry eatcheryK   
 
 

=
cigure UK  bstimated smoltJtoJadult survival of summer steelhead released from aayton Acclimation mond in 
the qouchet oiverK   
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=
cigure VK  bstimated smoltJtoJadult return rates of summer steelhead released directly into the talla talla 
oiverK   
=
=
pmoltJtoJadult=survivals=Ebased=on=mfq=tagsF=to=Bonneville=aam=for=the=ice=stock=Equcannon=
and=qouchet=river=releasesF=and=qucannon=and=qouchet=river=endemic=stocks=are=provided=below=
Ecigures=NM=and=NNFK==cor=the=OMMSJOMNM=migration=years=Eexcluding=OMMVFI=qucannon=endemic=
stock=survivals=were=on=average=RQB=of=the=ice=stockK=fn=the=qouchet=oiver=groups=EOMMTJOMNM=
migration=yearsFI=the=endemic=stock=survivals=were=OQB=of=the=ice=stockK==thile=both=endemic=
stocks=have=not=performed=to=the=same=level=as=the=ice=stockI=these=comparisons=have=been=
useful=in=allowing=managers=to=compare=the=programs=and=make=decisions=about=expanding=them=
for=mitigation=purposes=EqucannonFI=or=not=expanding=them=EqouchetFK====
=
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=
cigure NMK  pmoltJtoJadult survival estimates Eto Bonneville aamF of ice or qucannon oiver endemic stock 
steelheadI OMMNJOMNM jigration vearsK  
=
=
=

=
cigure NNK  pmoltJtoJadult survival estimates Eto Bonneville aamF of ice or qouchet oiver endemic stock 
steelheadI OMMOJOMNM jigration vearsK =
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Contributions to ipoCm Mitigation doals  
=

qhe=icC=summer=steelhead=harvest=mitigation=programs=Eice=and=tallowa=stock=onlyF=
continues=to=meet=andLor=exceed=its=original=mitigation=goals=by=supplying=large=returns=of=
hatchery=steelhead=for=harvest=to=the=pnake=oiver=mroject=areaK==qhis=is=in=part=due=to=the=fact=that=
fishery=harvest=rates=in=the=lower=Columbia=oiver=fisheries=have=declined=substantially=since=the=
program=was=initiatedX=which=called=for=a=OWN=lower=river=to=project=area=fishery=harvest=ratioK==
eence=the=sameI=and=sometimes=even=moreI=numbers=of=fish=are=returning=to=the=project=area=even=
though=hatchery=production=has=been=reduced=in=recent=years=Ebeginning=with=the=OMMO=release=
yearFK==

=
Based=on=total=Ctq=recoveries=EfisheriesI=adult=trapsI=other=surveysFI=we=estimate=that=a=
minimum=of=RISNQ=EPINRR=goalF=ice=stock=and=OIRNN=ENIRMN=goalF=tallowa=stock=fish=returned=
to=the=pnake=oiver=project=area=in=the=OMNM=run=year=Eqable=OTFI=representing=NTUB=and=NSTB=of=
the=project=area=goal=for=each=stockK==pince=program=inceptionI=both=stocks=have=averaged=OUMB=
of=the=mitigation=goal=to=the=project=areaK==qhe=percent=of=the=mitigation=goal=to=the=project=area=in=
the=last=eight=run=years=EOMMPJOMNMF=has=averaged=ONOB=and=OUSB=for=the=ice=and=tallowa=
stocksI=respectivelyI=Eqable=OTF=to=the=project=areaK==Contributions=such=as=these=would=suggest=
that=further=production=cuts=may=be=needed=so=the=numbers=of=hatchery=fish=returning=are=closer=
to=project=area=goalsI=or=promote=an=increase=in=downriver=harvest=to=remove=these=fish=prior=to=
returning=to=the=project=areaK==fncreasing=downriver=harvest=seems=unlikely=given=the=status=of=
bpA=listed=populations=within=the=Columbia=and=pnake=river=basinsK===eoweverI=during=that=time=
periodI=there=were=a=couple=of=years=with=excellent=smoltJtoJadult=survival=rates=Ecigures=RJVFI=
resulting=in=large=escapements=of=adult=steelhead=back=to=the=ipoCm=project=areaI=and=may=not=
represent=normal=returnsK=
 
As=previously=mentionedI=the=original=mitigation=goal=assumed=a=OWN=downriver=to=project=area=
harvest=rateX=thereforeI=the=total=mitigation=goal=is=VIQSRI=and=QIRMP=adult=steelhead=for=the=ice=
and=tallowa=stocksI=respectivelyK==te=estimated=that=a=minimum=of=SIVST=ice=stock=ETQB=of=
goalF=and=PIMRM=tallowa=stock=ESUB=of=goalF=fish=returned=as=adults=in=the=OMNM=run=year=Eqable=
OUFK==pince=program=inceptionI=the=ice=stock=has=averaged=NNNBI=and=the=tallowa=stock=has=
averaged=NNRB=of=the=total=mitigation=goalK==qhe=percent=of=the=total=mitigation=goal=in=the=last=
eight=run=years=EOMMPJOMNMF=has=averaged=TVB=and=NMSB=for=the=ice=and=tallowa=stocksI=
respectively=Eqable=OUFI=hence=further=cuts=to=production=are=not=recommended=at=this=timeK=
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qable OVK  Contribution of iyons cerry stock EiceI qucannonI qouchetI talla talla release groupsF or 
tallowa stock Edrande oonde release groupF summer steelhead back to the lower pnake oiver project areaK   

Run Qear LFH a Tucannon ToucUeW 

Palla 
Palla a 

GranTe 
RonTe a ToWal PercenW of 

Goal (Goal) (630) (875) (750) (900) (1H501) (4H656) 
1984 1H013 1H233 736 1H054 424 4H460 95.8% 
1985 1H553 1H836 1H439 1H671 3H261 9H760 209.6% 
1986 3H771 1H495 4H076 3H838 6H161 19H341 415.4% 
1987 2H786 770 2H303 2H149 2H645 10H653 228.8% 
1988 5H047 1H571 3H754 3H729 2H781 16H882 362.6% 
1989 4H378 2H353 4H070 4H345 6H011 21H157 454.4% 
1990 1H494 1H234 2H013 1H789 3H363 9H893 212.5% 
1991 2H038 1H506 2H346 1H155 2H476 9H521 204.5% 
1992 2H107 2H160 2H511 3H038 5H304 15H120 324.7% 
1993 548 1H217 2H055 2H123 2H835 8H778 188.5% 
1994 2H199 978 1H517 913 3H414 9H021 193.8% 
1995 4H468 1H594 4H752 4H923 4H844 20H581 442.0% 
1996 3H003 2H112 4H287 5H188 9H222 23H812 511.4% 
1997 2H201 1H834 3H737 3H270 4H938 15H980 343.2% 
1998 701 744 1H379 1H560 1H844 6H228 133.8% 
1999 1H099 2H531 2H524 2H983 1H591 10H728 230.4% 
2000 1H210 2H822 1H994 2H529 4H681 13H236 284.3% 
2001 2H418 5H240 4H949 5H825 11H450 29H882 641.8% 
2002 778 1H894 1H620 1H937 5H659 11H888 255.3% 
2003 937 1H740 1H709 1H261 3H443 9H090 195.2% 
2004 1H229 2H839 2H011 2H418 3H279 11H776 252.9% 
2005 838 1H067 1H073 909 4H509 8H396 180.3% 
2006 1H167 1H282 1H734 1H380 1H578 7H141 153.4% 
2007 1H330 2H693 1H776 1H764 4H504 12H067 259.2% 
2008 1H250 2H374 1H268 1H542 5H185 11H619 249.5% 
2009 1H378 2H592 2H561 1H684 9H335 17H550 376.9% 
2010 858 1H652 1H635 1H469 2H511 8H125 174.5% 

Average 1,918 1,902 2,438 2,461 4,343 13,062 280.5% 

% of Goal 
(all years) 304.5% 217.4% 325.1% 273.4% 289.3% 280.5% 

 
% of Goal 

(lasW 8 years) 178.3% 232.0% 229.5% 172.6% 286.0% 230.3% 
 a

==qhe=ice=group=includes=releases=of=fish=in=other=locations=of=the=pnake=oiver=and=Asotin=CreekI=the=talla=talla=group=includes=releases=of=
fish=in=jill=CreekI=and=the=drande=oonde=include=releases=of=fish=from=tildcat=Creek=in=lregonK=

 
 
=
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qable PMK  Contribution of iyons cerry stock EiceI qucannonI qouchetI talla talla release groupsF or 
tallowa stock Edrande oonde release groupF summer steelhead back to the Columbia oiverK  

Run Qear LFH a Tucannon ToucUeW 

Palla 
Palla a 

GranTe 
RonTe a ToWal PercenW of 

Goal (Goal) (1H890) (2H625) (2H250) (2H700) (4H503) (13H968) 
1984 1H547 1H447 882 919 741 5H536 39.6% 
1985 2H247 2H272 1H853 1H852 4H310 12H534 89.7% 
1986 4H955 2H009 5H363 5H042 8H076 25H445 182.2% 
1987 4H309 1H076 3H420 3H213 4H286 16H304 116.7% 
1988 7H462 2H025 5H296 5H321 4H991 25H095 179.7% 
1989 5H648 2H858 5H313 5H873 8H105 27H797 199.0% 
1990 1H830 1H466 2H676 2H430 4H152 12H554 89.9% 
1991 2H603 1H820 2H900 1H532 3H067 11H922 85.4% 
1992 3H223 2H908 3H748 4H159 6H564 20H602 147.5% 
1993 692 1H460 2H560 2H834 3H444 10H990 78.7% 
1994 2H959 1H324 1H968 1H306 4H435 11H992 85.9% 
1995 5H676 2H127 5H876 6H615 5H966 26H260 188.0% 
1996 3H206 2H486 4H539 5H662 10H055 25H948 185.8% 
1997 2H543 2H177 4H121 4H031 5H550 18H422 131.9% 
1998 756 780 1H442 1H682 2H040 6H700 48.0% 
1999 1H141 2H735 2H622 3H165 1H704 11H367 81.4% 
2000 1H304 3H281 2H134 2H754 5H433 14H906 106.7% 
2001 2H663 5H899 5H501 659 12H797 27H519 197.0% 
2002 935 2H457 1H882 2H079 5H986 13H339 95.5% 
2003 1H002 2H101 1H776 1H400 3H631 9H910 70.9% 
2004 1H557 2H973 2H221 2H531 3H423 12H705 91.0% 
2005 1H020 1H356 1H535 1H350 5H085 10H346 74.1% 
2006 1H326 1H391 1H857 1H480 1H731 7H785 55.7% 
2007 1H459 2H892 2H212 2H321 5H337 14H221 101.8% 
2008 1H531 2H691 1H565 1H797 5H809 13H393 95.9% 
2009 1H597 3H011 2H899 1H819 10H208 19H534 139.8% 
2010 1H097 1H959 1H904 2H007 3H050 10H017 71.7% 

Average 2,455 2,259 2,965 2,809 5,184 15,672 112.2% 

% of Goal 
(all years) 129.9% 86.0% 131.8% 104.0% 115.1% 112.2% 

 
% of Goal 

(lasW 8 years) 70.0% 87.5% 88.7% 68.1% 106.2% 87.6% 
 a

==qhe=ice=group=includes=releases=of=fish=in=other=locations=of=the=pnake=oiver=and=Asotin=CreekI=the=talla=talla=group=includes=releases=of=
fish=in=jill=CreekI=and=the=drande=oonde=include=releases=of=fish=from=tildcat=Creek=in=lregonK=

=
=
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Conclusions and oecommendations 
=
fn=an=effort=to=maintain=successful=mitigation=in=an=bpA=environmentI=we=offer=the=following=
conclusionsLrecommendations=from=our=monitoring=and=evaluation=workI=and=suggest=additional=
critical=questions=that=should=be=pursued=in=the=futureW=
=
NF==qhe=klAA=cisheries=ruled=that=the=tact=ipoCm=hatchery=steelhead=programs=Eice=and=
tallowa=stocksF=jeopardized=listed=steelhead=populations=within=the=pnake=and=Columbia=river=
basins=Ekjcp=NVVVFI=and=called=for=the=development=of=new=endemic=broodstocks=where=
possible=to=eventually=replace=these=programsK==pince=OMMMI=tact=has=been=evaluating=two=new=
steelhead=broodstocks=Equcannon=and=qouchet=riversF=as=a=means=to=address=this=issueK===
=
mfq=tag=data=shows=that=as=many=as=RMB=of=the=returning=steelhead=destined=for=the=qucannon=
oiver=EnaturalI=endemic=hatchery=and=ice=stockFI=never=return=to=the=riverI=but=rather=bypass=the=
qucannon=oiver=and=remain=upstream=of=iower=dranite=aamI=where=they=may=stray=into=other=
natural=spawning=areas=such=as=Asotin=CreekI=Alpowa=CreekI=or=elsewhereK==curtherI=adult=returns=
from=natural=origin=steelhead=in=the=qucannon=oiver=suggests=that=the=number=of=spawning=
steelhead=is=very=lowI=and=below=critical=population=thresholds=described=in=the=tact’s=cishery=
janagement=bnhancement=mlan=EcjbmF=submitted=to=klAA=cisheriesK==According=to=the=
cjbmI=fisheries=may=not=be=allowed=to=continue=in=areas=where=the=natural=origin=adults=are=
below=such=thresholdsK===
=
curtherI=many=of=the=qouchet=oiver=endemic=fish=are=entering=the=qucannon=oiver=in=jarch=and=
AprilI=apparently=not=being=able=to=find=their=way=downstream=past=iower=jonumental=aam=or=
fce=earbor=aam=to=enter=the=talla=talla=BasinK==qhe=cause=of=the=“straying≤=in=both=endemic=
stocks=is=likely=an=effect=of=the=pnake=oiver=dams=hindering=the=downstream=movement=of=adults=
once=they=pass=upstreamK==AlsoI=harsh=environmental=conditions=in=the=talla=talla=oiver=when=
the=adult=steelhead=first=return=to=the=system=EgulyJpeptemberFI=may=prevent=steelhead=from=
enteringK==thatever=the=causeI=this=“straying≤=effect=in=both=populations=needs=further=
investigation=Eradio=telemetry=studiesF=and=possible=solutions=to=lessen=the=effects=on=natural=
production=areas=where=these=fish=end=upK=
=

oecommendationW==Continue=with=the=implementation=of=endemic=broodstock=in=the=
qucannon=oiverK==Continue=mfq=tagging=large=representative=groups=of=all=stocks=of=steelhead=
for=program=evaluation=Eadult=return=ratesF=and=strayingK==ContinueI=and=increase=if=possibleI=
the=number=of=natural=origin=smolts=mfq=tagged=at=the=qucannon=oiver=pmolt=qrap=to=
document=pAos=and=for=estimating=total=natural=origin=returns=to=the=qucannon=oiver=for=
future=consideration=of=fishery=management=optionsK=
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oecommendationW==tork=with=the=rp=Army=Corps=of=bngineers=and=others=to=conduct=a==
telemetry=study=to=develop=a=better=understanding=of=behavior=of=returning=qucannon=
steelhead=near=the=mouth=of=the=qucannon=oiverI=and=potentially=why=there=is=such=a=high=rate=
of=fish=bypassing=that=river=and=crossing=iower=dranite=aamK==ft=is=imperative=that=this=high=
bypass=rate=be=understood=and=rectified=for=tact=to=be=able=to=achieve=either=ipoCm=
mitigation=fisheries=or=bpALtact=wild=stock=conservation=goalsK===
=
oecommendationW==aiscontinue=the=qouchet=oiver=endemic=stock=program=as=a=possible=
replacement=for=the=ice=stock=for=mitigation=in=the=qouchet=oiverK==Coordinate=with=coJ
managersI=ipoCm=and=BmA=to=discuss=the=possibility=of=continuing=this=as=a=conservation=
program=only=EomA=@QM=–=OMMU=klAA=cisheries=cComp=Biological=lpinionFI=or=to=
completely=terminate=this=program=in=the=futureK===
=

OF==qhe=qucannon=oiver=steelhead=population=was=defined=by=the=fCqoq=as=including=the=
qucannon=oiver=and=other=smaller=tributaries=to=the=pnake=oiver=Ebetween=iower=jonumental=
and=iower=dranite=damsFK==qhe=abundance=of=natural=origin=adults=in=these=smaller=tributaries=is=
relatively=unknownI=but=recent=trapping=efforts=Eqrump=et=alK=OMNPF=have=helped=expand=our=
knowledgeK==curtherI=we=have=yet=to=confirm=the=genetic=similarities=between=these=small=streams=
and=the=qucannon=oiverK==vetI=these=smaller=tributaries=could=have=enough=natural=origin=adults=
present=Eof=the=appropriate=stockF=that=if=added=to=the=qucannon=oiver=natural=origin=adultsI=could=
raise=the=population=level=above=the=critical=thresholdI=and=allow=for=continued=fisheries=within=
the=qucannon=oiver=under=the=ipoCm=mitigation=programK===
=

oecommendationW==Continue=to=supportLassist=adult=monitoring=efforts=within=these=small=
pnake=oiver=tributaries=and=conduct=a=genetic=analysis=that=compares=the=adult=steelhead=
sampled=in=the=qucannonI=AsotinI=AlmotaI=AlpowaI=menawawaI=aeadman=and=Alkali=clat=
creeks=against=the=qucannon=and=Asotin=population=baselines=and=the=ice=stock=that=has=
been=used=for=mitigation=in=the=lower=pnake=BasinK===
=
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Appendix=AW=qable=NK==pummary of rainbow trout plants Ecatchable sizeF from iyons cerry 
ComplexI OMNNK==

 
CounWy 

 
LocaWion 

Number of 
PlanWV 

LSRCP lbV of 
fiVU planWeT 

LSRCP # of fiVU 
planWeT 

AVoWin Golf CourVe PonT 11 7H602 22H478 
  HeaTgaWe Park PonT 2 436 1H525 
  SilcoWW PonT 1 217 500 
  PeVW NvanV PonT 11 7H779 22H481 
AsoWin ToWal   25 16H036 46H984 
     
Columbia Big Four lake 2 1H459 2H410 
  Blue Lake 12 8H283 26H302 
  Curl Lake 7 3H481 10H650 
  Mam PonT 2 431 1H025 
  MayWon JV PonT 5 1H043 3H075 
  Meer Lake 2 343 750 
  OrcUarT PonT 4 854 2H050 
  Rainbow Lake 12 7H276 21H509 
  Spring Lake 10 4H468 14H073 
  PaWVon Lake 9 7H693 21H704 
Columbia ToWal 65 35H331 103H548 
    
Franklin MalWon Lake 8 9H023 24H898 
  MarmeV PonT 4 873 2H050 
Franklin ToWal 12 9H896 26H948 
    
GarfielT CaVey PonT 1 132 500 
GarfielT ToWal 1 132 500 
    
Lincoln Sprague Lake 1 1H154 3H000 
Lincoln ToWal 1 1H154 3H000 
    
Palla Palla BenningWon Lake 9 8H146 21H236 
  FiVUUook Park PonT 3 1H898 5H150 
  HooT Park PonT 6 1H560 3H000 
  JefferVon Park PonT 7 981 2H200 
  LionV Park PonT 3 251 650 
  Quarry PonT 6 9H041 24H952 
Palla Palla ToWal 34 21H877 57H188 
    
PUiWman GarfielT PonT 4 873 3H050 
  Pampa PonT 6 2H318 6H200 
  Riparia PonT 2 625 1H525 
  Union FlaW Creek 1 606 2H000 
PhiWman ToWal 13 4H422 12H775 
ToWals for Year 151 88H846 250H943 

=
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Appendix=AW=qable=OK==pummary of rainbow trout plants Ecatchable sizeF from iyons cerry 
ComplexI OMNOK=

 
CounWy 

 
LocaWion 

Number of 
PlanWV 

LSRCP lbV of 
fiVU planWeT 

LSRCP # of fiVU 
planWeT 

AVoWin Golf CourVe PonT 13 8H413 21H615 
  HeaTgaWe Park PonT 3 606 1H525 
  PeVW NvanV PonT 13 7H813 19H544 
AsoWin ToWal   29 16H832 42H684 
     
Columbia Big Four lake 2 1H156 2H300 
  Blue Lake 15 9H146 22H450 
  Curl Lake 10 4H781 11H115 
  Mam PonT 1 179 500 
  MayWon JV PonT 8 1H505 3H565 
  Meer Lake 4 1H229 3H350 
  OrcUarT PonT 4 799 2H050 
  Rainbow Lake 13 6H261 15H269 
  Spring Lake 13 5H084 11H847 
  PaWVon Lake 13 7H529 18H324 
Columbia ToWal 83 37H669 90H770 
    
Franklin MalWon Lake 6 6H356 16H800 
  MarmeV PonT 6 1H046 2H535 
Franklin ToWal 12 7H402 19335 
    
Lincoln Sprague Lake 1 837 2H000 
Lincoln ToWal 1 837 2H000 
    
Palla Palla BenningWon Lake 8 8H914 21H148 
  FiVUUook Park PonT 3 2H327 5H150 
  HooT Park PonT 7 1H447 2H800 
  JefferVon Park PonT 10 1H486 3H235 
  LionV Park PonT 3 286 725 
  Quarry PonT 7 6H526 17H790 
Palla Palla ToWal 38 20H986 50H848 
    
PUiWman GarfielT PonT 4 1H038 3H050 
  Pampa PonT 6 2H519 6H200 
  Riparia PonT 2 378 1H025 
 Rock Lake 1 9H979 27H242 
  Union FlaW Creek 1 185 500 
PhiWman ToWal 14 14H099 38H017 
ToWals for Year 177 97H826 243H654 

=
=
=
=
=
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Appendix B 
=

Bull TroutI thitefishI and Brown Trout Capture aata 
from the Touchet oiver Adult TrapI OMNN and OMNO 

=
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Appendix BW qable NK  Bull trout captured at the aayton Adult qrap on the qouchet oiverI OMNNK  aata shown 
represents first time captures that were then mfq taggedI or fish that were recaptures from previous yearsK 

MaWe LengWU PIT Tag # Recap MaWe LengWU PIT Tag # Recap MaWe LengWU PIT Tag # Recap 

1I5 390.0 3M9.1C2CCC6B4M 5I13 340.0 3M9.1C2MCA5M9C 6I15 480.0 3M9.1C2CCC693N 
1I25 285.0 3M9.1C2CCA718F 5I16 430.0 3M9.1C2CCA33A6 2 Qear 6I15 500.0 3M9.1C2CCC66M8 3 Qear 
2I14 335.0 3M9.1C2C43F195 5I16 370.0 3M9.1C2MCAC02B 6I15 520.0 3M9.1C2C876748 4 Qear 
3I10 390.0 3M9.1C2CC99432 5I16 320.0 3M9.1C2MCAA741 6I15 370.0 3M9.1C2MCBC814 
3I14 340.0 3M9.1C2C4B76NA 5I19 330.0 3M9.1C2MCA5185 6I15 440.0 3M9.1C2C412562 2 Qear 
3I21 320.0 3M9.1C2C4BB7F7 5I19 350.0 3M9.1C2MCAA4C4 6I15 390.0 3M9.1C2MCB5273 
3I21 320.0 3M9.1C2C4BN91A 5I19 510.0 3M9.1C2CC9C746 2 Qear 6I15 440.0 3M9.1C2MCAN505 
3I23 380.0 3M9.1C2C3NAC98 5I23 520.0 3M9.257C5C9FMC 3 Qear 6I21 430.0 3M9.1C2CC9MA2M 2 Qear 
3I25 330.0 3M9.1C2M811999 5I23 490.0 3M9.1C2C4BAF13 3 Qear 6I21 460.0 3M9.1C2MCA9FC2 
3I29 390.0 3M9.1C2M80F620 5I23 470.0 3M9.1C2CCA47B3 2 Qear 6I21 400.0 3M9.1C2MCB8CB1 
4I12 320.0 3M9.1C2C413M81 5I23 590.0 3M9.257C5AMNB0 3 Qear 6I21 350.0 3M9.1C2MCA9CFF 
4I18 380.0 3M9.1C2CC9MB84 5I23 450.0 3M9.1C2MCA9B71 6I21 390.0 3M9.1C2MCA6517 
4I26 420.0 5I23 410.0 3M9.1C2MCA771B 6I21 580.0 3M9.257C59N540 4 Qear 
4I26 480.0 3M9.1C2C44076C 5I23 420.0 3M9.1C2CCC61BN 2 Qear 6I21 350.0 3M9.1C2MCB9C6B 
4I28 360.0 3M9.1C2C4B78BM 5I26 430.0 3M9.1C2MCAAF8F 6I21 370.0 3M9.1C2MCBA5FF 
4I28 400.0 3M9.1C2CCC5FB1 5I31 490.0 3M9.1C2MCA9BA8 6I21 350.0 3M9.1C2MCAB3N3 
5I3 430.0 3M9.1C2MCA81N7 5I31 500.0 3M9.1C2C438C56 2 Qear 6I21 360.0 3M9.1C2MCAF1NB 
5I5 340.0 3M9.1C2MCA7679 6I4 480.0 3M9.1C2CCC5NMF 2 Qear 6I21 340.0 3M9.1C2MCA8502 
5I5 270.0 3M9.1C2CCA333C 6I4 340.0 3M9.1C2M814N89 6I22 460.0 3M9.1C2CC950CN 2 Qear 
5I9 390.0 3M9.1C2CCA3554 2 Qear 6I4 360.0 3M9.1C2CCA385C 2 Qear 6I22 440.0 
5I9 520.0 3M9.1C2CC9C67F 3 Qear 6I8 360.0 3M9.1C2MC9MN9A 6I22 450.0 3M9.1C2CC9M557 2 Qear 
5I9 620.0 3M9.1BF1CF0563 6 Qear 6I8 450.0 3M9.1C2CC9CA44 2 Qear 6I22 430.0 3M9.1C2CC9M2MM 2 Qear 
5I9 470.0 3M9.1C2CCA3503 2 Qear 6I8 370.0 3M9.1C2CC9M16B 6I22 380.0 3M9.1C2MCA3CB1 
5I9 450.0 3M9.1BF242M832 2 Qear 6I8 370.0 3M9.1C2MCA5F99 6I24 360.0 3M9.1C2MCB2F8B 
5I9 350.0 3M9.1C2MCABFN5 6I8 360.0 3M9.1C2MC98547 6I24 360.0 3M9.1C2MCB8N86 
5I9 540.0 3M9.1C2C4BN06B 3 Qear 6I8 370.0 3M9.1C2MC9C5A7 6I24 360.0 3M9.1C2MCB8FB6 
5I9 430.0 3M9.1C2CC9FM7A 6I8 310.0 3M9.1C2M82772F 6I24 310.0 3M9.1C2MCB16A3 
5I9 400.0 3M9.1C2CC959B1 2 Qear 6I8 420.0 3M9.1C2CC9C545 2 Qear 6I24 350.0 3M9.1C2MCB59NF 
5I11 350.0 3M9.1C2MCA5CA9 6I8 360.0 3M9.1C2MCA48BM 6I24 330.0 3M9.1C2MCAF203 
5I11 350.0 3M9.1C2CCA03NB 6I8 430.0 3M9.1C2MCA5F79 6I24 380.0 3M9.1C2MCA6N3A 
5I11 430.0 3M9.1C2CC9MMNM 2 Qear 6I8 340.0 3M9.1C2MCA8N93 6I27 360.0 3M9.1C2MCB75A1 
5I13 600.0 6I13 450.0 3M9.1C2C437A12 2 Qear 6I27 350.0 3M9.1C2MCA87FB 
5I13 360.0 3M9.1C2MCAA688 6I13 480.0 3M9.1C2MC9F4F3 6I27 350.0 3M9.1C2MCAACN8 
5I13 440.0 3M9.1C2CC9C93N 2 Qear 6I13 450.0 3M9.1C2C3N1B10 2 Qear 6I27 340.0 3M9.1C2MCB0986 
5I13 390.0 3M9.1C2MC9F221 6I13 340.0 3M9.1C2MCABFC7 6I27 270.0 3M9.1C2MCBC008 
5I13 380.0 3M9.1C2MCA76A3 6I13 440.0 3M9.1C2CCC433A 2 Qear 6I27 440.0 3M9.1C2MCBM05B 
5I13 420.0 3M9.1C2C4BC445 2 Qear 6I13 350.0 3M9.1C2MCAB948 6I27 410.0 3M9.1C2CCC9066 2 Qear 
5I13 440.0 3M9.1C2CC9M674 2 Qear 6I13 400.0 3M9.1C2MCAAFF0 6I27 350.0 3M9.1C2MCB647A 
5I13 350.0 3M9.1C2MCA5N47 6I13 430.0 3M9.1C2CCA4037 2 Qear 6I27 330.0 3M9.1C2MCB9MM7 
5I13 470.0 3M9.1C2MC9CN15 6I13 470.0 3M9.1C2M6FA098 6I27 350.0 3M9.1C2MCBB443 
5I13 450.0 3M9.1C2CC9M8B8 2 Qear 6I13 450.0 3M9.1C2CCC6A4C 2 Qear 6I27 360.0 3M9.1C2MCA649C 
5I13 390.0 3M9.1C2M81466N  6I15 500.0 3M9.1C2CC99841 3 Qear 6I29 270.0 3M9.1C2MCBB5FB  
5I13 410.0 3M9.1C2MCA490C  6I15 360.0 3M9.1C2MC9FF70  7I1 340.0 3M9.1C2MCAFA61  

 



iyons cerry Complex bvaluationW jay OMNP 
pummer pteelhead Annual oeport – OMNM and OMNN oun vears== QV 

Appendix BW qable OK  Bull trout captured at the aayton Adult qrap on the qouchet oiverI OMNOK  aata shown 
represents first time captures that were then mfq taggedI or fish that were recaptures from previous yearsK 

MaWe LengWU PIT Tag # Recap MaWe LengWU PIT Tag # Recap MaWe LengWU PIT Tag # Recap 

3I24 39.0 3M9.1C2MCAF098 5I25 30.0 3M9.1C2MCA7A07 6I8 47.0 3M9.1C2CC9M2MM 
3I26 53.0 3M9.1C2CBAM8NM 4 Qear 5I25 56.0 3M9.1C2C876748 5 QNAR 6I11 32.0 3M9.1C2M03M57M 
4I13 35.0 3M9.1C2MCB6086 5I25 45.0 3M9.1C2MCA6517 2 QNAR 6I12 31.0 3M9.1C2M6A87AA 
4I13 43.0 3M9.1C2M3NAC98 5I25 40.0 3M9.1C2MC9B8F4 6I13 38.0 3M9.1C2MM3FB2B 
4I23 47.0 3M9.1C2CCC5FB1 2 QNAR 5I29 42.0 3M9.1C2MC9MN9A 2 QNAR 6I13 35.0 3M9.1C2M023A97 
5I7 48.0 3M9.1C2MCA81N7 2 QNAR 5I29 49.0 3M9.1C2CC9MA2M 3 QNAR 6I13 31.0 3M9.1C2MM31B5A 
5I10 47.0 3M9.1C2CCC61BN 3 QNAR 5I29 43.0 3M9.1C2MC9FF70 2 QNAR 6I14 32.0 3M9.1C2MCMCN08 
5I14 42.0 3M9.1C2MCAA688 2 QNAR 5I29 49.0 3M9.1C2MCBM05B 2 QNAR 6I18 31.0 3M9.1C2M04MFN1 
5I14 52.0 3M9.1C2CCA3503 3 QNAR 5I29 37.0 3M9.1C2M7392F2 6I18 34.0 3M9.1C2M72C763 
5I17 44.0 3M9.1C2MCA5N47 2 QNAR 5I29 31.0 3M9.1C2MCA3F73 6I18 38.0 3M9.1C2MM46N3M 
5I17 44.0 3M9.1C2CC99432 2 QNAR 5I29 40.0 3M9.1C2MM42107 6I18 43.0 3M9.1C2MCB8FB6 2 QNAR 
5I17 36.0 3M9.1C2MCBC008 2 QNAR 5I29 34.0 3M9.1C2MAA8M5C 6I18 32.0 3M9.1C2MM60673 
5I17 59.0 3M9.1C2C4BN06B 4 QNAR 6I1 47.0 3M9.1C2CC9M68A 6I18 38.0 3M9.1C2M73FM5B 
5I17 51.0 3M9.1C2CC9C93N 3 QNAR 6I1 43.0 3M9.1C2CC9M16B 2 QNAR 6I18 41.0 3M9.1C2MCAB935 
5I17 53.0 3M9.1C2C4BAF13 4 Qear 6I1 30.0 3M9.1C2MM3474F 6I22 28.0 3M9.1C2M73N9N3 
5I17 47.0 3M9.1C2CC950CN 3 QNAR 6I1 35.0 3M9.1C2M64CB99 6I25 35.0 3M9.1C2M0200NB 
5I17 33.0 3M9.1C2MCAABM8 6I4 52.0 3M9.1C2MCA9FC2 2 QNAR 6I27 36.0 3M9.1C2MM495B3 
5I22 45.0 3M9.1C2MCAAFF0 2 QNAR 6I4 37.0 3M9.1C2MM5A144 7I2 33.0 3M9.1C2MM535MC 
5I22 34.0 3M9.1C2MCB6B49 6I4 37.0 3M9.1C2MAA5181 7I2 59.0 3M9.257C5M22B0 3 QNAR 
5I22 36.0 3M9.1C2MCAN025 6I7 62.0 3M9.257C59N540 5 QNAR 

        Appendix BW qable PK  thitefish and Brown qrout captured at the aayton Adult qrap on the qouchet oiverI 
OMNN and OMNOK 

MaWe SpecieV 
Ln 
(cm) MaWe SpecieV 

Ln 
(cm) MaWe SpecieV 

Ln 
(cm) MaWe SpecieV 

Ln 
(cm) MaWe SpecieV 

Ln 
(cm) 

2011               
1I10 PF 26.5 5I9 PF 34.0 5I16 PF 30.0 5I26 PF 33.0 6I13 PF 35.0 
3I29 PF 32.0 5I11 PF 33.0 5I19 PF 31.0 5I26 PF 29.0 6I22 PF 37.0 
4I18 PF 30.0 5I11 PF 28.0 5I19 PF 31.0 6I4 BRN 40.0 6I22 PF 31.0 
4I18 PF 31.0 5I11 PF 32.0 5I19 PF 32.0 6I4 PF 32.0 6I27 PF 23.0 
4I19 PF 31.0 5I11 PF 31.0 5I19 PF 30.0 6I4 PF 32.0 7I1 PF 28.0 
4I20 PF 31.5 5I11 PF 28.0 5I23 PF 33.0 6I4 PF 30.0 7I1 PF 23.0 
5I2 PF 32.0 5I13 PF 33.0 5I23 PF 32.0 6I8 PF 30.0 7I1 PF 33.0 
5I2 PF 30.0 5I13 PF 31.0 5I23 PF 32.0 6I8 PF 32.0 7I5 PF 22.0 
5I2 PF 29.0 5I13 PF 32.0 5I23 PF 31.0 6I8 PF 32.0 7I5 PF 31.0 
5I2 PF 27.0 5I16 PF 27.0 5I23 PF 29.0 6I8 PF 31.0 7I5 PF 22.0 
5I9 PF 32.0 5I16 PF 27.0 5I23 PF 32.0 6I13 PF 32.0 7I5 PF 34.0 
5I9 PF 31.0 5I16 PF 31.0 5I26 PF 32.0 6I13 PF 33.0 7I5 BRN 40.0 

            7I14 PF 23.0 

2012               
5I10 PF 36.0 5I29 PF 36.0 6I12 PF 27.0 6I22 PF 32.0 7I6 BRN 64.0 
5I17 PF 31.0 5I30 PF 34.0 6I12 BRN 48.0 6I22 PF 33.0 7I9 BRN 42.0 
5I17 PF 34.0 6I4 PF 34.0 6I13 BRN 33.0 6I27 PF 33.0    
5I25 PF 34.0 6I4 PF 34.0 6I18 PF 34.0 6I27 PF 32.0    

=
=
=
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fssue 
cisheries=professionals=are=in=need=of=an=approved=immediate=release=sedative=for=fisheries=
research=and=management=activities=as=a=viable=alternative=to=chemical=anesthesia=EjpJOOO=or=
ClOF=or=the=stressful=practice=of=sJtrough=handling=without=anesthesiaK=Although=the=use=of=
electrical=sedation=in=fisheries=research=and=at=hatcheries=is=not=newI=recent=advancements=in=
technology=have=improved=the=safety=of=and=reduced=the=negative=effects=from=electricalJ
anesthetic=EbAF=by=applying=both=pulse=and=wave=form=technologyI=and=by=utilizing=lowJvoltage=
electronic=units=capable=of=inducing=lower=voltage=approaches=termed=electroJnarcosis=EbkFK=
Although=no=method=of=handling=can=be=completely=benignI=tact=has=compiled=a=review=of=
the=efficacy=of=bk=that=clearly=show=its=utility=as=a=lowJvoltage=method=for=handling=fish=in=an=
effectiveI=time=efficientI=and=reasonably=benign=mannerK==
=
qhis=document=summarizes=the=review=of=the=efficacy=of=electroJnarcosis=as=an=alternative=
sedationLanesthetic=to=jpJOOOK=A=companion=document=will=outline=the=operating=procedures=and=
safety=protocols=for=adopting=and=implementing=this=method=in=the=fieldK=
 
bccfCACv pqrafbp Aka ifqboAqrob obsfbt 
 
murpose of the oeviewW=qo=encourage=and=inform=a=discussion=among=fish=managers=and=
researchers=regarding=a=new=technique=for=safely=handling=adult=salmon=and=steelhead=within=
hatcheriesI=at=established=instream=fish=traps=or=during=remote=field=samplingK==ft=is=the=
responsibility=of=the=fisheries=agencies=and=their=employees=to=preserveI=protect=and=perpetuate=
the=fish=resources=for=which=they=have=or=share=responsibilityK==qo=that=end=utilizing=best=
management=practices=in=the=pursuance=of=fish=propagation=and=research=is=consistent=with=the=
management=of=those=resources=and=with=the=ethical=pursuit=of=scienceK=
=
BackgroundW=iarge=numbers=of=adult=salmon=and=steelhead=are=captured=throughout=the=
macific=korthwest=EmktF=annually=to=monitor=population=statusI=collect=hatchery=broodstock=and=
conduct=population=viability=researchK==qrapping=often=results=in=handling=large=numbers=of=
hatchery=and=natural=origin=EwildF=salmonid=adults=that=may=be=retained=for=hatchery=or=research=
purposes=or=handledI=sampledI=tagged=Ein=some=casesF=and=releasedK==cor=fish=that=are=releasedI=
the=best=possible=outcome=is=for=them=to=be=released=unharmed=and=unaffected=so=that=they=may=
either=contribute=to=fisheries=or=complete=spawningX=this=is=particularly=important=when=working=
with=iteroparous=species=such=as=steelheadI=whitefish=and=bull=troutK==eandling=adult=salmonids=
safely=can=be=difficult=for=both=fish=and=personnelK==fn=hatchery=operations=this=often=requires=the=
use=of=some=form=of=anesthesia=to=control=fish=response=and=enable=data=collectionI=fish=
examinationI=broodstock=collectionI=spawning=and=markingK==CurrentlyI=jpJOOO=is=the=only=
accepted=chemical=anesthetic=approved=for=use=in=fish=cultureI=however=if=fish=are=to=eventually=
be=released=into=a=natural=aquatic=systemI=a=ONJday=withdrawal=period=is=required=to=allow=the=
chemical=to=be=purged=from=the=fish’s=bodyK==qhe=use=of=carbonJdioxide=EClOF=is=not=technically=
approved=by=the=cood=and=arug=Administration=EcaAFI=but=is=allowed=by=caA=under=iow=
oegulatory=mriorityK==Carbon=dioxide=has=been=used=at=hatchery=and=research=facilities=throughout=
the=mkt=including=iyons=cerry=eatchery=EtactFI=qhree=jile=calls=ECqrfoFI=aryden=aam=
Etenatchee=oiverFI=tells=aam=EColumbia=oiverF=and=other=locations=in=the=Columbia=BasinK==
qhe=required=equipment=Eair=stones=and=compressed=gas=tanksF=is=cumbersome=and=fish=response=
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can=be=violent=when=introduced=into=ClO=charged=waterI=which=can=result=in=injury=or=deathK==
curtherI=because=of=the=chemical=imbalance=induced=by=ClO=anesthesiaI=a=significant=recovery=
time=Eseveral=minutesF=may=still=be=required=prior=to=release=so=that=the=fish=is=capable=of=orienting=
itself=within=a=streamK=qhe=general=call=from=the=fisheries=community=for=an=alternative=anesthetic=
to=those=currently=available=has=also=been=formalized=by=Bowker=and=qrushenski=EOMNNF=in=the=
gournal=of=the=American=cisheries=pocietyI=cisheriesK=
=
qhe=use=of=electricity=for=fisheries=research=and=at=hatcheries=is=not=newK==blectroJanesthesia=
Ehereafter=bAF=has=been=evaluated=in=facilities=and=several=studies=of=its=effects=are=available=in=
the=literatureK==eistoricallyI=and=even=recentlyI=controlled=studies=have=been=conducted=with=
modified=electrofishing=equipment=using=direct=EaCF=or=pulsed=aC=current=at=voltages=ranging=
NMMJPMMs=Eqipping=and=dilhulyI=NVVSX=Cho=et=alK=OMMOX=sandergroot=et=alK=OMNNFK==aespite=
extensive=studies=of=the=effects=of=electrofishing=on=numerous=species=that=described=harmful=side=
effects=of=the=technique=such=asX=intramuscular=hemorrhage=EbruisingFX=vertebral=compressionI=
displacement=or=fractureX=reduced=gamete=viabilityX=reduced=juvenile=growth=ratesX=delayed=
hatchingX=and=delayed=mortality=Epharber=and=Carothers=NVUUX=eollender=and=Carline=NVVQX=
qhompson=et=alK=NVVTX=Ainslie=et=alK=NVVUX=heefe=et=alK=OMMMFI=other=studies=suggest=that=bA=
represents=a=potentially=useful=alternative=to=chemically=induced=anesthesia=with=adult=response=
and=egg=survival=well=within=acceptable=performance=levels=for=a=production=hatchery=Eqesch=et=
alK=NVVVF=or=in=research=Egennings=and=iooney=NVVUFK==qhe=majority=of=these=studies=utilized=
available=technology=that=normally=relied=upon=voltages=[=NMMJNOMsK==eoweverI=recent=
advancements=in=electronics=has=fostered=the=development=of=lower=voltage=EYNOMsF=AC=and=low=
voltage=EYSM=sF=aC=equipment=that=has=and=is=being=used=to=safely=conduct=fish=research=
Eeudson=et=alK=OMNNF=and=fish=cultural=activities=Eqesch=et=alK=NVVVX=wydlewski=et=alK=OMMUFK===
=
qo=facilitate=this=discussion=a=clear=distinction=between=the=traditional=higher=voltage=equipment=
and=the=newer=low=voltage=equipment=must=be=madeI=and=requires=a=standard=lexicon=to=prevent=
misconceptions=about=the=technology=and=its=proposed=usesK==te=therefore=propose=to=ascribe=the=
term=electroJanesthesia=EbAF=to=the=higher=voltage=E[NMMsF=AC=or=aC=equipment=and=define=the=
result=of=its=implementation=as=a=persistent=quiescence=or=anesthesia=lasting=P=to=R=minutesI=during=
which=the=fish=can=be=easily=handled=out=of=water=EeKgKI=taggingI=determination=of=ripeness=for=
spawningI=etcKFK==cor=systems=using=low=voltage=E≤SMs=aC=onlyF=technology=and=its=resultant=
effect=we=propose=to=ascribe=the=term=electroJnarcosis=EbkFI=which=results=in=a=temporary=
sedation=with=muscle=relaxation=of=fish=only=while=within=the=inJwater=electric=fieldI=but=sufficient=
to=allow=easy=observationI=sampling=and=taggingX=removal=is=therefore=expected=to=result=in=near=
immediate=EY=R=secondsF=recovery=from=the=effectK===
=
jany=authors=howeverI=ECho=et=alK=OMMOX=pchill=and=blle=OMMMX=qipping=and=dilhuly=NVVSX=
pharber=and=Carothers=NVUUF=recommended=that=further=studies=be=conducted=on=the=long=term=
effects=of=electrical=shockK==qhe=weight=of=evidence=is=that=electricity=can=cause=harm=and=thus=
demands=care=when=evaluating=the=acceptability=of=newer=equipment=andLor=procedures=for=fish=
handling=activitiesK=joreoverI=much=of=the=research=conducted=by=management=agencies=affects=
populations=protected=by=the=bpAI=and=decisions=to=adopt=new=methods=and=equipment=for=
handling=sensitive=species=requires=careful=considerationK===
=
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ft=is=to=that=end=that=this=document=strives=to=provide=a=synopsis=of=work=conducted=by=staffs=at=
various=tact=field=offices=at=evaluating=the=effects=of=bk=on=different=speciesI=and=on=different=
life=stages=of=those=fishK==qhe=efficacy=and=effects=of=bA=will=not=be=addressed=in=this=documentW==
the=use=of=bA=in=hatcheries=with=commercial=units=EeKgKI=pmithJooot=bA=unit=at=Cowlitz=palmon=
eatcheryF=is=beyond=the=scope=of=studies=completed=for=this=reviewK==qhe=authors=suggest=that=
before=a=broader=application=of=bA=at=hatcheries=is=pursued=that=studies=similar=to=those=presented=
here=are=conducted=to=evaluate=the=effects=of=bA=on=adult=mortality=and=gamete=viabilityK=
 
aata and aiscussionW to=better=understand=the=applicability=and=limitations=of=bk=in=
hatchery=and=research=settingsI=research=teams=within=the=eatchery=tild=fnteractions=rnit=of=the=
cish=pcience=aivision=conducted=tests=with=low=aC=voltage=bk=at=three=different=locations=within=
bastern=tashington=over=the=last=two=yearsK=te=provide=a=brief=synopsis=of=the=current=literature=
on=bkI=a=summary=of=the=results=of=studies=conducted=in=OMNM=and=OMNN=by=the=etf=rnitI=and=
suggested=applications=for=bk=in=hatcheries=and=researchK=
=
NK pnake oiver mreliminary bvaluation – OMNMJOMNNK===
ptaff=from=pnake=oiver=iab=researched=current=bk=equipment=after=viewing=an=online=video=of=
bA=use=during=surgical=implantation=of=radio=tags=into=bull=trout=Eeudson=et=alK=OMNNFK==qhe=video=
showed=rpctp=personnel=implanting=radio=tags=quickly=and=efficiently=into=bull=trout=under=bk=
with=near=immediate=recovery=to=a=stable=swimming=state=following=the=surgeryK===
ptudy=designW=aetails=of=the=equipment=were=obtained=from=the=rpctp=research=staff=and=one=
test=unit=was=purchased=EY=APMMF=for=experimentationK==pnake=oiver=iab=staff=devised=an=electroJ
anesthetic=chamber=using=a=section=of=an=U≤=msC=pipe=Ecut=open=along=the=topFI=with=bk=unit=
leads=attached=to=U≤=round=thinJplate=aluminum=to=act=as=the=electrodesK==A=few=hatchery=
steelhead=captured=from=the=qouchet=oiver=adult=trap=in=aayton=were=introduced=to=the=pipe=via=
dip=net=at=various=settings=ranging=from=PMJSM=volts=aC=and=their=response=observedK===
oesultsW=te=found=that=levels=of=sedation=were=related=to=fish=sizeI=voltage=and=emersion=timeI=
although=initial=effects=of=sedation=and=quiescence=occurred=nearly=immediatelyK==cish=reached=
the=state=of=bk=generally=at=or=above=RM=s=outputK==mersonnel=handling=fish=within=the=pipe=with=
bare=hands=were=aware=ofI=though=unaffected=byI=the=electrical=currentX=but=only=when=both=hands=
were=present=in=the=fieldK==rpon=removal=from=the=electrical=fieldI=fish=resumed=their=normal=
orientation=and=were=capable=of=swimming=nearly=immediately=EY=P=sFK==jultiple=exposures=of=
individual=hatchery=fish=to=the=field=did=not=appear=to=induce=a=cumulative=sedative=effectI=
although=longer=immersion=times=E[=SM=sF=generally=produced=a=deeper=narcosisX=but=recovery=
time=was=unaffectedK==oesults=were=consistent=with=those=on=bull=trout=as=described=by=rpctp=
personnel=Eeudson=et=alK=OMNNFK==fnternal=discussions=with=tact=cish=janagement=identified=
additional=concerns=about=long=term=effects=EeKgK=–=survivalI=egg=or=sperm=viabilityI=internal=
skeletalLmuscular=injuryI=etcKFI=specifically=with=respect=to=the=use=of=bk=on=bpA=listed=natural=
fish=heading=to=their=spawning=ground=and=the=potential=for=a=population=level=effect=if=bk=was=
usedK==qhis=led=to=the=development=and=completion=of=a=more=intensive=study=of=effects=on=
spinalLmusculature=injuryI=and=egg=and=fry=survival=from=spawned=hatchery=steelhead=at=iyons=
cerry=eatcheryK=
=
OK iyons cerry eatchery qest – OMNN Brood ppawningK  =
Beyond=the=efficacy=of=electroJnarcosisI=there=remained=much=concern=about=the=potential=long=
term=or=delayed=effects=of=using=bk=on=salmon=and=steelheadK==qo=assess=those=concerns=we=
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worked=with=ice=staffI=local=fish=manager=dlen=jendel=and=fish=health=specialist=pteve=ooberts=
to=devise=a=study=using=iyons=cerry=hatchery=steelhead=at=ice=during=spring=OMNNK===
ptudy=aesignW=A=study=group=of=QM=adult=females=and=SM=adult=males=would=be=subjected=to=a=
minimum=of=oneJminute=bk=during=the=Nst=week’s=sorting=and=spawning=processK==lutput=settings=
for=the=bk=unit=targeted=MKSS=sLcm=at=SM=s=output=and=not=to=exceed=MKNR=ampsK==tater=
temperature=at=iyons=cerry=is=a=constant=NNKMo=CI=and=conductivity=was=measured=at=OOMJOQM=
µpLmK==qhis=output=was=considered=to=be=in=the=midJrange=of=current=needed=to=induce=narcosis=
EMKOR=–=NKO=sLcmF=depending=on=fish=size=and=conductivity=of=the=water=sourceK==qhe=control=
group=was=represented=by=broodstock=spawned=using=standard=hatchery=procedures=and=the=use=of=
jpJOOO=anesthesia=for=sorting=and=spawningK==ppawning=crosses=were=restricted=to=each=study=
group=Ebk=x=bkI=jpJOOO=x=jpJOOOFK==ptudy=and=control=group=fish=were=killed=at=spawning=and=
carcasses=filleted=and=photographed=using=the=methods=described=in=wydlewski=et=alK=EOMMUF=to=
document=hemorrhaging=and=possible=spinal=damage=EcigK=NFK==bggs=from=study=fish=were=
fertilizedI=water=hardenedI=held=separate=and=incubated=and=handled=in=a=manner=consistent=with=
the=control=fishK==bgg=mortality=and=survival=to=eyeJup=was=documented=for=each=female=in=both=
study=and=control=groups=and=those=numbers=reportedK==purvival=to=hatching=was=also=
documentedI=although=not=originally=part=of=the=study=planK=
=
oesultsW=fncidence=of=spinal=and=intramuscular=hemorrhage=was=similar=between=bk=and=jpJOOO=
treated=adult=steelhead=Eqable=NFI=with=slightly=lower=observed=injury=in=bk=fishK==qhis=study=
subjected=treatment=male=and=female=steelhead=to=one=additional=bk=exposure=weekly=during=the=
spawning=season=until=the=fish=ripened=and=was=spawnedK==As=such=some=males=and=females=were=
bk=treated=onceI=while=others=were=bk=treated=up=to=six=timesK==te=examined=the=carcasses=of=
fish=bk=treated=multiple=times=and=found=no=evidence=of=greater=numbers=of=hemorrhagesK==pince=
the=incidence=of=spinalLmuscle=hemorrhage=was=nearly=identical=in=both=groupsI=we=conclude=that=
these=injuries=were=most=likely=due=to=trappingLhanding=procedures=and=not=related=to=the=bk=
treatmentK==curtherI=we=saw=neither=a=measurable=difference=in=egg=viability=Eqable=OFI=nor=did=we=
detect=a=cumulative=effect=of=multiple=exposures=to=bk=on=survival=Eqable=PFI=although=the=
sample=sizes=for=comparisons=were=smallK=
=
=
qable NK=fncidence=of=hemorrhaging=near=the=spine=and=nonJspinal=for=male=and=female=steelhead=
spawned=at=ice=in=OMNMK=
= jpJOOO=

=
bk=

= jales= cemales= jales= cemales=
kumber=examined= QM= PV= = QP= PN=
kumber=of=injuries=

= = = = =
==========konJppinal== Q= M= = O= M=
==========ppinal== M= N= = N= N=
==========qotal== Q= N= = P= N=
==========mercent== SKPB= = RKQB=
=
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=
cigure NK==cilleting=of=study=fish=was=completed=to=document=hemorrhaging=and=whether=
associated=with=the=spine=or=intramuscularly=Ea=hemorrhage=associated=with=the=spine=is=clearly=
visible=in=this=maleFK=
=
qhere=was=no=significant=difference=Em=Z=MKSVF=in=green=egg=to=eyed=egg=stage=survival=between=
the=groups=Eqable=OFI=although=the=variability=in=egg=survival=was=very=high=among=females=in=
both=groupsI=which=is=typical=for=steelheadK==fndividual=fish=accounting=was=lost=at=eyeJup=when=
eggs=were=combined=for=hatchingI=but=we=observed=similarly=close=survival=from=eyed=egg=to=the=
fry=stage=with=jpJOOO=treated=fish=survival=estimated=at=VTKPB=and=bk=treated=fish=survival=
estimated=at=VSKVB=
=
=
qable OK==dreen=egg=to=eyed=egg=survival=rates=for=two=study=groups=of=fish=at=ice=in=OMNNK=
= = jpJOOO= = bk=

= k= B=purvival= k= B=purvival=

All=fish= UU= TSKQ= = PO= TUKT=
=
te=examined=the=potential=cumulative=effect=of=multiple=exposures=to=bk=on=egg=viabilityK==lver=
six=weeks=EcigK=OF=there=was=no=discernible=trend=toward=increasing=egg=mortalityI=and=though=
sample=size=was=small=ERJT=fishLwkF=analysis=with=cisher’s=least=significant=difference=procedure=
showed=the=means=to=be=homogeneousK=teek=Q=did=not=plot=as=sample=size=EnZ=NF=was=too=smallK=
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=
cigure OK=bgg=mortality=over=time=for=groups=of=female=steelhead=exposed=to=successively=greater=
amounts=of=electroJnarcosis=at=iceI=OMNNK=Ejean=cumulative=exposure=for=groups=is=displayed=in=
seconds=for=each=weekF=
=
qhese=results=were=consistentI=and=even=slightly=better=than=those=reported=in=the=literature=for=
salmonI=which=we=attributed=to=the=use=of=a=lower=voltage=aC=currentK==Based=on=this=test=we=
concluded=that=the=use=of=bk=for=handling=preJspawn=steelhead=is=not=likely=to=significantly=
increase=mortality=or=compromise=gamete=viabilityK==eoweverI=a=second=test=of=the=long=term=
effects=was=proposed=at=ice=for=fall=OMNN=to=directly=measure=delayed=mortality=over=a=P=month=
post=exposure=periodX=which=is=a=similar=time=to=spawning=that=fish=may=have=to=survive=after=
handling=at=a=research=trap=or=selection=for=broodstock=at=a=hatcheryK=
=
PK iyons cerry eatchery qest – call OMNN  OMNO BroodstockK =
ptudy=aesignW=An=important=distinction=of=this=study=over=the=previous=year=was=the=inclusion=of=
a=control=group=not=exposed=to=any=form=of=anesthesia=or=handlingK==tact=operates=steelhead=
trapping=facilities=around=pb=tashingtonI=and=standard=handling=protocol=in=recent=years=has=
been=to=use=water=filled=sJtroughs=to=sample=and=release=adult=steelhead=without=the=use=of=
anestheticK==qhis=has=been=done=to=allow=for=the=immediate=release=of=hatchery=fish=into=rivers=
where=active=sport=fisheries=are=often=scheduled=to=occurK==Although=the=forward=OM=cm=of=the=sJ
troughs=is=covered=with=black=rubber=and=fish=will=often=lie=quiet=once=their=head=is=within=this=
dark=areaI=capturing=and=inserting=fish=into=the=troughs=can=require=tight=physical=restraint=to=
prevent=thrashingK==joreoverI=not=all=fish=respond=equally=to=the=dark=areaX=many=will=continue=to=
fight=the=trough=which=requires=a=sampler=to=continually=restrain=the=fishI=while=another=person=
samples=the=fish=–=doubling=the=staff=requiredK==qhe=possibility=of=inducing=trauma=to=the=fish=is=
real=during=this=type=of=samplingK==A=direct=comparison=of=the=physical=effects=of=current=handling=
protocol=EvJtroughF=with=bk=and=the=inclusion=of=a=control=group=Eno=handling=of=any=kind=during=
the=duration=of=the=studyF=seemed=a=logical=follow=up=to=the=previous=studyK==
=
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Approximately=SMM=summer=steelhead=were=to=be=trapped=at=ice=in=early=lctoberI=OMNNK==ln=NO=
lctober=OMNNI=poi=staff=sampled=OMM=fish=using=bkI=OMM=fish=with=a=vJtroughI=with=an=unknown=
number=of=other=fish=Eapproximately=NRMJOMMF=that=were=not=handled=to=use=as=a=controlK==
pampling=study=groups=consisted=of=netting=individual=fishI=determining=their=sexI=lengthI=
collection=of=a=scale=sampleI=and=then=clipping=either=the=topLbottom=portion=of=the=caudle=fin=
depending=on=the=group=EbkZtop=caudalI=vJtroughZbottom=caudalFK==qhe=bk=group=treatment=was=
similar=to=the=previous=yearI=although=fish=were=exposed=to=bk=only=as=long=as=necessary=to=
collect=the=required=dataK==eandling=of=the=vJtrough=group=was=completed=similarly=to=normal=
field=sampling=activities=to=provide=a=functional=comparison=of=how=fish=might=be=affected=by=the=
two=methodsK==All=steelhead=were=held=within=the=same=adult=holding=raceway=ENM’=x=UM’=x=S’F=at=
ice=but=were=not treated=with=formalin=to=control=fungusK==Because=of=a=high=density=of=adults=
in=the=racewayI=water=flow=into=the=pond=was=increasedK==All=mortalities=were=sampled=on=a=daily=
basis=by=ice=hatchery=staff=and=were=sampled=per=hatchery=protocolsI=with=caudal=fin=clips=
recordedK===
=
oesultsW==qhe=average=time=required=to=netI=sampleI=and=release=fish=in=the=bk=group=was=QM=
seconds=when=scales=were=collectedI=but=required=a=significantly=greater=time=Em=Y=MKMMMRF=of=RN=
seconds=for=handling=fish=in=the=vJtroughK==qhere=was=no=significant=difference=Em=[=MKRMF=in=
average=handling=time=between=groups=when=scales=were=not=collected=Emean=Z=PP=seconds=for=
bkW=PS=seconds=for=vJtroughFK==cish=handled=with=the=vJtrough=had=the=highest=mortality=
throughout=the=duration=of=the=study=Ecigure=PFK==jortality=in=all=three=groups=was=very=low=QR=
days=into=the=studyI=but=rapidly=increased=for=all=groups=TRJVM=days=into=the=studyK==qhis=increased=
mortality=was=likely=the=result=of=rapid=ripening=for=spawning=since=mortality=increased=
concurrently=within=all=treatment=groupsK==At=the=completion=of=the=study=seven=vJtrough=fish=
Ebottom=caudal=fin=clipF=could=not=be=accounted=forK==Based=on=the=raw=data=sheets=and=notes=of=
mortalities=kept=by=hatchery=staffI=seven=of=the=recorded=control=fish=were=changed=to=bottom=
caudal=fishK==qhis=manipulation=of=the=data=occurred=because=fungusI=which=in=many=cases=
severely=eroded=the=caudal=fin=tissueI=complicated=positive=identification=on=mortalitiesK==All=bk=
fish=Etop=caudal=fin=clipF=were=identifiedK==ptatistical=analyses=of=the=results=are=currently=
incomplete=but=will=be=available=soonK=
=
te=conclude=from=this=test=that=bk=treated=fish=required=less=handling=time=when=complex=
sampling=occurredI=and=experienced=fewer=traumas=and=less=overall=mortality=as=a=result=of=
handling=than=fish=sampled=with=no=anesthetic=using=our=standard=handling=methods=EeKgKI=sJ
troughFK==curtherI=mortality=within=the=vJtrough=sampled=group=began=sooner=than=for=bk=and=
control=groups=Ecigure=PFK===
= =
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cigure PK==Cumulative=mortality=of=steelhead=subjected=to=three=treatements=at=iceI=OMNNK=

===
=
4K tells summer Chinook testI OMNNK   
fntroductionW=the=goal=of=this=study=is=to=determine=if=the=use=of=bk=as=an=alternate=method=of=
anesthetizing=adult=Chinook=salmon=has=any=negative=effects=on=the=maturation=and=viability=of=
gametes=as=it=relates=to=egg=fertilizationI=eyed=egg=survival=and=if=possibleI=fryLjuvenile=stage=
survivalsK==fn=a=previous=study=evaluating=the=use=of=bk=on=adult=spring=ChinookI=wydlewski=et=alK=
EOMMUFI=found=no=significant=differences=in=fecundity=or=progeny=survivals=at=the=eyed=egg=and=fry=
stages=between=females=that=were=immobilized=by=tricaine=methanesulfonate=EjpJOOOF=and=those=
that=were=immobilized=using=bkK===
=
ptudy=aesignW==An=equal=number=of=adult=male=Ek=Z=VOF=and=female=Ek=Z=VOF=summer=Chinook=
were=randomly=collected=from=the=“volunteer≤=trap=at=the=tells=eatchery=ComplexK==At=the=time=
of=collectionI=each=fish=was=placed=in=a=watered=vessel=and=subjected=to=bk=immobilization=using=
a=SMs=maximum=aC=continuous=current=regulated=power=supply=EBh=mrecision=jodel=NSSTFK==
Based=on=historic=egg=dataI=this=sample=size=should=provide=statistical=power=to=detect=a=RB=
difference=in=egg=mortality=between=groups=with=a=power=of=MKTUK==thile=immobilizedI=each=fish=
was=externally=marked=and=mfq=tagged=to=ensure=tracking=of=individuals=throughout=holding=and=
spawningK==tater=temperatureI=water=conductivityI=voltage=readings=and=duration=of=
immobilization=EminF=will=be=monitored=and=recordedK==qreatment=and=control=group=fish=were=
randomly=assigned=to=one=of=four=possible=mating=EfertilizationF=groupsK==iive=and=dead=eggs=
from=each=cross=group=will=be=enumerated=at=the=eyed=stage=via=standard=hatchery=methods=and=
an=eyed=egg=survival=proportion=calculatedK==Appropriate=statistical=tests=EiKeK=AklsAF=will=be=
applied=to=the=preliminary=survival=proportions=to=determine=if=differences=in=survival=to=the=eyed=
egg=stage=existK==fn=additionI=after=spawning=a=subsample=of=the=fish=subjected=to=bk=was=
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examined=for=hemorrhaging=near=the=spinal=column=and=in=the=surrounding=musculatureK==After=
filletingI=pictures=will=be=taken=of=all=fish=examinedK==
=
mreliminary=oesultsW==auring=trapping=operations=ETLNO=–=TLOUF=at=the=tells=eatchery=
“solunteer≤=trapping=facilityI=we=anesthetized=OMM=ENMM=femalesI=NMM=malesF=adult=summer=
Chinook=using=electroJnarcosisK==te=decided=to=bkI=mfq=tag=and=collect=data=on=OMM=fish=rather=
than=NUQ=fish=Eas=stated=in=the=study=designFI=in=an=effort=to=compensate=for=any=mortality=that=
should=occur=and=thus=keeping=the=sample=sizes=sufficientK==bach=fish=was=subjected=to=bk=for=an=
average=time=of=NKRP=minutesK==soltage=and=amperage=used=averaged=QVKQS=and=MKSPI=
respectivelyK==qhe=water=temperature=and=conductivity=during=the=sampling=period=averaged=NU=C=
and=NPRKUN=msLcmI=respectivelyK==iogistical=difficulties=during=hatchery=spawning=resulted=in=
unequal=sample=sizes=among=the=study=groupsK==Average=egg=survivals=across=all=groups=was=
relatively=high=EUVKOBF=and=was=very=much=representative=of=historic=survivals=for=this=specific=
stock=Eqable=QFK==aifferences=in=survival=were=tested=using=hruskalJtallis=AklsA=because=data=
were=not=normally=distributedK==pignificant=differences=in=survival=among=some=study=groups=
were=found=Em=Z=MKMNFK==fnterestinglyI=the=study=group=comprised=of=fish=which=were=not=subject=
to=bk=EkonJbk=x=konJbkF=had=significantly=lower=survival=than=those=of=the=other=three=groups=
having=at=least=one=parent=being=subjected=to=bk=Eqable=RFK===te=attributed=this=small=but=
significant=difference=in=survival=to=the=larger=sample=in=that=groupK==curthermoreI=we=found=no=
evidence=of=hemorrhaging=in=the=musculature=or=around=the=spinal=column=in=the=subsample=
sample=of=study=fish=Ek===NMRF.=
=
qable 4K==dreen=egg=to=eyed=egg=survival=with=standard=deviations=for=four=study=groups=of=
summer=Chinook=spawned=at=tells=eatcheryI=OMNNK=

ptudy=droup=
pample=

size=
jean=

survival=
=

pa=
jinimum=
survival=

jaximums=
survival=

bk=x=bk= QU= MKVNO= MKNRO= MKMUS= MKVVN=
bk=x==konJbk= QQ= MKVMQ= MKOMP= MKMMU= MKVUV=
konJbk=x==bk= QM= MKVNM= MKNPN= MKOTN= MKVVR=
konJbk=x==konJbk= RV= MKURQ= MKNUO= MKONN= MKVUU=
drand=qotal= NVN= MKUVO= = MKMMU= MKVVR=

=
=
qable RK==pignificance=levels=EmJvaluesF=of=multiple=comparisons=test=of=mean=ranks=of=survival=
rates=for=all=possible=mating=groups=of=tells=hatchery=summer=Chinook=exposed=and=not=exposed=
to=bkK===

jating=group==
Ec=x=jF= konJbk=x==bk= bk=x=bk= konJbk=x==konJbk= konJbk=x==bk=

konJbk=x==bk= J= NKMMMM= 0.016R NKMMMM=
bk=x=bk= NKMMMM= J= 0.047R NKMMMM=

konJbk=x==konJbk= 0.016R 0.047R J= MKQPUS=
konJbk=x==bk= NKMMMM= NKMMMM= MKQPUS= J=

=



blectroJnarcosis useW molicy oeview                                                                                                                         NN 

=qhe=results=presented=here=are=preliminaryI=but=at=this=time=we=have=found=no=significant=
evidence=that=the=use=of=bk=for=immobilizing=salmon=for=examination=and=spawning=inflicted=any=
measurable=physical=trauma=or=negatively=affected=gamete=viabilityK==te=propose=continued=use=
of=bk=at=this=facility=and=in=other=locations=where=salmon=andLor=steelhead=are=handledK=
=
RK vakima oiver coho sampling and spawner successK 
qo=directly=evaluate=the=natural=production=potential=for=coho=salmon=in=qaneum=Creek=
tashingtonI=we=released=sexually=mature=coho=adults=into=three=QMMJm=long=study=sectionsK==
Although=reintroduction=programs=commonly=plant=fryI=parrI=or=smolts=in=areas=identified=for=
rehabilitationI=many=years=are=required=to=determine=the=natural=production=potential=in=those=
areasK==curthermoreI=factors=located=outside=of=the=stream=of=interest=can=have=a=profound=
influence=on=the=survival=of=those=fish=prior=to=the=returning=adult=stageK==mlanting=sexually=mature=
adult=fish=circumvents=rearing=and=migration=issues=that=can=influence=survivalI=and=gives=some=
insight=on=the=quality=of=a=given=stream=for=natural=production=of=progenyK=
etf=staff=from=bllensburg=tagged=PNR=coho=Esize=range=SMJTRcmF=between=PN=lctober=OMNN=and=
O=kovember=OMNN=at=mrosser=aam=on=the=lower=vakima=oiverK==qhe=bk=unit=was=set=at=QRKM=volts=
and=MKMR=amps=EcigK=QFK==qhe=positive=wire=on=the=plate=was=situated=towards=the=head=of=the=board=
and=the=negative=plate=towards=the=tailK==qhe=water=level=was=approximately=NMcm=above=the=
measuring=board=and=the=coho=inserted=into=the=bk=unit=filled=most=of=the=coolerK=bach=individual=
coho=was=netted=and=taken=out=of=the=raceway=and=placed=into=our=bk=coolerK==cork=length=was=
noted=and=a=cloy=tag=was=inserted=into=the=dorsal=musculature=of=each=fishK==tater=was=changed=
in=the=cooler=every=NRJOM=fish=to=prevent=a=hypoxic=condition=from=developing=in=the=cooler=and=
to=ensure=adequate=oxygen=was=available=for=respirationX=the=average=time=the=fish=was=in=the=
cooler=was=approximately=NM=secondsK=
=
cigure 4K==mortable=electroJnarcosis=unitK=

=
=
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te=conclude=from=the=results=and=experiences=of=the=biologists=and=other=staff=EeKgKI=ptate=and=
qribal=staffsF=involved=that=this=bk=tool=was=both=highly=effective=and=safeK==fn=additionI=we=did=
not=observe=significant=reduction=in=the=number=of=successful=spawners=Eredd=countsF=that=were=
sedated=using=bk=relative=to=previous=years=EhruskalJtallace=AklsAX=m=Z=MKOUFK==lur=
observations=also=suggest=that=female=performance=Ein=terms=of=egg=retentionLor=depositionF=was=
consistent=with=previous=observations=and=similar=to=previous=years=EjannJthitney=rJtestX=m=Z=
MKRQFK==qhusI=it=does=not=appear=that=the=bk=system=negatively=affected=the=spawning=performance=
of=adult=coho=in=study=sites=in=qaneum=CreekK==Although=not=significant=at=the=traditional=MKMR=
levelI=we=did=see=slightly=higher=prespawn=mortality=rates=relative=to=other=years=EjannJthitney=
rJtestX=mZMKMTFI=howeverI=the=weight=of=evidence=does=not=indicate=it=was=due=to=the=bk=or=
taggingK==jany=of=these=fish=were=in=pretty=poor=shape=when=they=arrived=at=the=hatchery=facilityK==
fn=retrospectI=the=application=of=bk=was=superior=to=the=alternatives=in=this=experiment=for=our=
purposesK==ft=worked=so=well=in=factI=we=have=been=working=on=designing=a=small=portable=unit=
similar=to=that=presented=in=eudson=et=alK=EOMNNF=to=use=on=resident=rainbow=trout=for=routine=field=
samplingK==
 
pummaryW cisheries=professionals=are=desperately=in=need=of=an=approved=immediate=release=
sedative=for=use=in=fisheries=research=and=management=activities=EBowker=and=qrushenski=OMNNFK==
Although=the=use=of=electrical=sedation=in=fisheries=research=and=at=hatcheries=is=not=newI=recent=
advancements=in=technology=have=improved=the=safety=of=and=reduced=the=negative=effects=from=
bA=by=applying=both=pulse=and=wave=form=technology=developed=by=companies=such=and=pmithJ
ooot=and=Coffelt=Enot=previously=discussedFI=as=well=as=new=companies=providing=low=voltage=
electronic=units=capable=of=inducing=bk=in=an=efficient=and=minimally=harmful=wayK==Although=no=
method=of=handling=can=be=completely=benignI=the=results=from=multiple=studies=and=literature=
citations=contained=herein=clearly=show=a=method=for=handling=fish=in=an=effectiveI=time=efficient=
and=reasonably=benign=wayK==fn=shortI=we=believe=that=bk=now=represents=a=viable=alternative=to=
chemical=anesthesia=EjpJOOO=or=ClOF=or=the=stressful=practice=of=sJtrough=handling=without=
anesthesia=for=research=and=hatchery=operationsK===
=
Anticipated=uses=in=tashington – tith=the=array=of=lowJvoltage=aC=power=supply==units=now=
commercially=availableI=we=believe=that=bk=has=application=across=tashington=and=the=macific=
korthwest=for=fisheries=research=and=hatchery=operationsK==fncreasinglyI=we=must=handle=
populations=of=salmon=and=steelhead=that=have=mixed=origin=and=usesX=from=fisheries=to=
population=status=and=trend=monitoringK==qhe=ability=to=release=large=numbers=of=fish=quicklyI=
legally=and=relatively=unharmed=is=crucial=to=obtaining=the=data=necessary=for=fish=janagement=
Agencies=to=formulate=best=management=practices=EBjmFK==qhe=abandonment=of=chemical=
anesthesia=for=bk=is=one=of=those=Bjm=decisionsK==cor=research=or=in=hatcheries=required=to=
handle=bpA=listed=populations=where=adults=may=need=to=be=examined=and=releasedI=or=in=the=case=
of=steelhead=that=are=released=to=possibly=spawn=againI=the=use=of=low=voltage=bk=seems=prudentK===
qhe=use=of=higher=voltage=commercial=units=in=hatcheries=handling=traditional=hatchery=stocks=of=
fish=may=also=be=a=viable=alternative=to=chemical=anesthesia=and=where=bk=does=not=fully=meet=a=
particular=facility’s=work=needK==eoweverI=we=encourage=the=completion=of=additional=tests=of=the=
immediate=and=lasting=effects=of=bA=on=salmonids=similar=to=those=studies=discussed=hereK==
phould=that=technology=prove=benignI=or=nearly=soI=adopting=its=use=would=clearly=reduce=the=
release=of=chemicals=into=surface=or=ground=watersK==
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mreliminary=discussions=with=klAA=cisheries=–=After=preliminary=discussions=with=rpctp=
personnel=on=the=use=of=bk=with=bull=trout=and=following=testing=at=iceI=pnake=oiver=iab=
contacted=klAA=cisheries=staff=engaged=in=the=development=of=a=Biological=lpinion=for=the=
qouchet=oiver=hatchery=steelhead=programK==jrK=oich=qurner=was=aware=of=both=bk=and=bAI=and=
had=observed=bA=use=at=two=lower=Columbia=oiver=hatcheries=Eiewis=oiver=and=Cowlitz=palmonF=
where=commercial=pmithJooot=bA=units=are=being=used=EhttpWLLwwwKsmithJ
rootKcomLelectroanesthesiaFI=and=he=believes=the=method=to=have=substantial=merit=and=potentialK=
klAA=is=familiar=with=the=limited=choices=for=fish=anesthesia=and=desires=that=Bjm=handling=
procedure=be=implemented=in=all=cases=where=bpA=listed=fish=must=be=handledK==ee=further=
understands=the=difficulties=of=releasing=hatchery=fish=that=have=been=subjected=to=controlled=
chemical=anesthesiaK==ee=expressed=willingness=for=us=to=use=bk=on=bpA=listed=populations=and=
encouraged=us=to=engage=with=the=other=fishery=coJmanagers=to=discuss=the=merits=of=bk=and=its=
possible=adoption=as=a=Bjm=sedation=techniqueK=
=
aesired outcomes and actionsW 
 

NK janagers=and=policy=representatives=throughout=the=macific=korthwest=are=fully=informed=
about=the=advantagesI=efficacy=and=risks=associated=with=the=use=of=electroJnarcosis=EbkF=
for=handling=adult=salmonids=in=research=situations=and=production=facilitiesI=

OK A=regional=policy=level=decision=is=desirableK==qhe=acknowledgement=of=the=
appropriateness=Eeffects=on=bpA=listed=fish=and=operator=safetyF=of expanded=use=of=bk=
for=handling=bpA=listed=adult=salmonI=steelhead=and=other=salmonids=through=the=adoption=
of=standard=protocols=will=enable=the=use=of=bk=in=ptate=and=federally=funded=production=
and=researchK==

ActionsW 
 

NK tact=engages=with=coJmanagers=such=as=qribesI=klAA=cisheries=and=other=ptates=in=a=
dialogue=regarding=the=use=of=alternative=fish=sedation=techniques=and=those=entities=adopt=
a=similar=bk=use=policyK=

OK janagement=entities=identify=further=researchI=if=necessaryI=into=the=effects=of=bk=to=
inform=the=involved=entities=in=consideration=and=immediate=adoption=of=bk=as=an=
appropriate=immediate=release=sedativeK=

PK fdentify=available=funding=to=complete=needed=research=on=the=effects=of=bAI=if=requiredI=
inform=the=involved=entities=in=consideration=and=timely=adoption=of=bA=as=an=appropriate=
immediate=release=sedativeK=

=
=
=
=
=

http://www.smith-root.com/electroanesthesia
http://www.smith-root.com/electroanesthesia
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iiterature Cited 
 

korth American gournal of cisheries janagement  

solume=NUI=fssue=QI=NVVUX=pages=VMRJVNU=

bffects of mulsed and Continuous aC blectrofishing on guvenile 
oainbow qrout 
Barbara=gK=AinslieI=gohn=oK=most=C=Andrew=gK=maul=
=

Abstract 

qhree=hundred=fifty=juvenile=rainbow=trout=lncorhynchus=mykissI=reared=under=captive=
conditionsI=were=exposed=to=PMMJs=continuous=aC=or=lowJfrequency=EPMJezF=pulsed=aC=EmaCF=
for=one=or=three=electroshocking=passes=to=evaluate=the=effects=of=electroshock=on=mortalityI=
injuryI=and=growth=over=NQT=dK=jortality=was=negligible=E NBF=in=all=treatmentsK=fnjury=rates=
varied=from=NRB=to=PVBI=with=maC=causing=a=greater=number=Ebut=typically=less=severeF=injuries=
than=analogous=aC=samplingK=jultipleJpass=sampling=designs=caused=more=spinal=injuries=than=
singleJpass=designsK=ionger=EheavierF=fish=sustained=more=spinal=injuriesK=blectroshocking=
reduced=mean=growth=ratesI=but=there=were=no=statistically=significant=differences=in=growth=
between=treatment=groupsK=drowth=in=length=was=significantly=reduced=with=increasing=severity=
of=injuriesK=qhusI=it=appears=that=growth=was=not=directly=impaired=by=electroshocking=but=rather=
by=the=occurrence=of=spinal=injuryI=the=severity=of=which=was=directly=proportional=to=the=
magnitude=of=the=growth=depressionK=bxtrapolation=of=the=experimental=data=to=field=studies=in=
which=OMB=or=less=of=the=population=is=sampled=suggested=reductions=of=PB=or=less=in=mean=
population=growth=with=aC=or=lowJfrequency=maC=electroshockingK=

 
cisheries 
 
solume=PSI=fssue=PI=OMNNK==mages=NPOJNPR=
=
httpWLLwwwKtandfonlineKcomLdoiLabsLNMKNMUMLMPSPOQNRKOMNNKNMPUVMUR 
 

duest airectorDs iineW Acp molicy ptatement oegarding the need for 
an fmmediateJoelease AnestheticLpedative for rse in the cisheries 
aisciplines 
gim=Bowker==C=gesse=qrushenski==
=

Abstract 
 

http://www.tandfonline.com/loi/ujfm20?open=18#vol_18
http://www.tandfonline.com/toc/ujfm20/18/4
http://www.tandfonline.com/doi/abs/10.1080/03632415.2011.10389085
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Availability=of=safe=and=effective=fish=sedatives=or=anesthetics=is=crucial=to=fisheries=researchI=
managementI=and=culture=activitiesK=ff=fish=are=sedated=prior=to=handlingI=the=risk=to=both=fish=and=
handler=is=minimizedK=CurrentlyI=there=is=no=ideal=compound=that=can=be=legally=used=on=fish=
without=adhering=to=a=lengthy=withdrawal=periodK=qhe=absence=of=a=suitable=immediateJrelease=
sedative=jeopardizes=fishI=fisheriesI=fish=cultureI=and=researchI=posing=a=risk=to=aquatic=resources=
as=well=as=those=handling=fishK=A=documentI=“Acp=molicy=ptatement=on=the=keed=for=an=
fmmediateJoelease=AnestheticLpedative=for=rse=in=the=cisheries=aisciplinesI≤=has=been=drafted=to=
ENF=describe=the=impediments=preventing=fisheries=professionals=from=having=access=to=a=suitable=
immediateJrelease=sedativeX=EOF=characterize=the=constraints=that=this=issue=places=on=aquatic=
natural=resources=managementI=fisheries=researchI=and=the=private=aquaculture=industryX=and=EPF=
recommend=a=course=of=action=to=facilitate=the=timely=approval=of=such=a=sedativeI=which=will=
minimize=risk=to=fishI=fisheries=professionalsI=the=general=publicI=and=the=environmentK=
=
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blectroshocking fnfluences Chinook palmon bgg purvival and 
guvenile mhysiology and fmmunology 
drace=hK=ChoI=gohn=tK=eeath=C=aaniel=aK=eeath=

Abstract 

thile=electrofishing=has=become=a=common=capture=technique=in=fisheries=researchI=the=potential=
impact=of=this=technique=on=the=fish=is=not=completely=understoodK=jature=female=Chinook=
salmon=lncorhynchus=tshawytscha=and=eggs=at=key=developmental=stages=were=electroshocked=
with=NMJs=pulsed=aC=from=a=standard=backpack=electroshocker=in=a=controlled=environmentK=bggs=
from=oneJthird=of=the=shocked=females=showed=extreme=mortality=E[VPBFI=while=the=remaining=
shocked=families=shared=egg=mortality=ENOJOMBF=similar=to=the=controls=EVKVBFK=bggs=shocked=at=
the=early=eyed=stage=showed=significantly=higher=mortality=EPQKOBF=than=control=EunshockedF=
eggsI=while=mortalities=were=low=E≤OKNBF=for=shocked=eggs=and=for=controls=at=all=other=
developmental=stagesK=rpon=examination=of=fish=radiographsI=we=found=that=the=electroshocked=
juvenile=fish=had=significantly=more=spinal=aberrations=than=the=unshocked=fishK=eematocritI=
serum=cortisol=and=glucoseI=serum=lysozyme=activityI=and=total=leukocyte=counts=were=monitored=
in=control=and=shocked=juvenile=fish=for=P=weeksK=eematocrit=declined=over=P=weeks=in=both=
groupsK=perum=cortisol=and=glucose=levels=increased=significantly=in=both=groups=within=NO=hI=but=
shocked=fish=showed=a=slower=return=of=cortisol=levels=to=preshock=values=and=an=overall=higher=
glucose=responseK=qhe=combination=of=electroshock=and=handling=did=not=affect=serum=lysozyme=
levelsI=but=unshocked=EhandledF=fish=exhibited=immediate=and=significantly=reduced=lysozyme=
activity=for=up=to=O=weeksK=qotal=leukocyte=numbers=were=higher=in=shocked=fish=late=in=the=
experiment=Eat=O=and=P=weeksFK=Although=electrofishing=is=useful=to=determine=the=precapture=
physiological=status=of=fieldJcaught=fishI=our=data=show=that=electrofishing=can=have=significant=
detrimental=impacts=on=the=fishK=
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fnjury to tild Brook qrout by Backpack blectrofishing 
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Abstract 

jost=studies=of=salmonid=injuries=caused=by=electrofishing=have=been=conducted=on=adult=brown=
trout=palmo=trutta=and=rainbow=trout=lncorhynchus=mykiss=in=mediumJ=or=highJconductivity=
watersK=qhe=objective=of=this=study=was=to=assess=internal=injuries=of=wild=brook=trout=palvelinus=
fontinalis=that=were=captured=with=AC=and=pulsedJaC=backpack=electrofishing=units=in=four=smallI=
lowJalkalinity=streamsK=te=used=u=rays=and=autopsies=to=assess=the=injury=rate=of=RTV=brook=trout=
EVR–OPT=mm=total=lengthI=qiF=captured=by=electrofishingK=fnjuries=consisted=of=either=internal=
hemorrhagesI=spinal=misalignment=and=fractureI=or=bothK=te=found=a=total=of=TQ=hemorrhages=and=
VN=spinal=injuriesK=fnjury=rates=of=brook=trout=captured=by=electrofishing=were=not=significantly=
different=Em=[=MKMRF=between=electrical=wave=formsW=OSB=for=AC=and=OOB=for=pulsed=aCK=fnjury=
rate=increased=with=fish=lengthI=ranging=from=NQB=for=fish=smaller=than=NOR=mm=qi=to=QOB=for=
fish=NTR=mm=qi=or=largerK=fn=spinalJinjured=fishI=damage=occurred=to=an=average=of=six=vertebraeI=
usually=ones=in=the=posterior=region=of=the=spinal=column=between=the=dorsal=and=anal=finsK=te=
also=examined=UV=brook=trout=EUT–OOR=mm=qiF=captured=by=anglingK=iess=than=TB=of=the=angled=
fish=had=injuriesI=all=detected=by=u=rayK=te=conclude=that=the=incidence=of=electrofishingJinduced=
injury=can=be=substantialI=even=for=relatively=small=brook=trout=in=lowJalkalinity=watersK=qhe=
relation=of=these=injuries=to=mortality=remains=to=be=exploredK=
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Abstract 

qhe=physiological=responses=of=fish=to=continuous=EnonpulsedF=direct=current=were=first=described=
in=the=NVSMsK=lne=of=these=responsesI=electronarcosis=EanesthesiaI=accompanied=by=muscle=
relaxationI=through=electrical=inhibitionFI=has=been=used=in=fisheries=research=and=management=as=
an=anesthetic=since=the=NVTMsK=te=provide=details=on=the=assembly=and=operation=of=a=portable=
electronarcosis=unit=for=fish=anesthesia=and=describe=its=performance=with=respect=to=two=species=
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of=salmonidsK=qhe=portability=and=effectiveness=of=this=approach=make=electronarcosis=a=viable=
alternative=to=existing=anesthetics=that=can=be=used=for=a=number=of=applicationsK=

=
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Abstract 

qricaine=EjpJOOOF=is=the=most=widely=used=anesthetic=for=fishesI=but=induction=and=recovery=
times=are=rather=longK=ptudies=on=salmonids=have=shown=that=electroanesthesia=is=a=good=
alternative=to=jpJOOO=for=short=term=EYN=minF=immobilizationK=eoweverI=data=on=longerJduration=
EP–RJminF=immobilization=needed=for=surgical=procedures=are=lackingK=te=analyzed=induction=
and=recovery=times=for=OM=adult=ERO–UNJcmF=striped=bass=Morone=saxatilis=immobilized=with=
electroanesthesia=and=jpJOOOK=te=defined=induction=time=as=the=interval=from=the=onset=of=each=
treatment=until=the=fish=was=immobilized=EiKeKI=did=not=respond=to=tactile=stimuliF=and=recovery=
time=as=the=interval=from=the=fishDs=return=to=the=water=to=its=resumption=of=normal=swimmingK=
purgical=procedures=similar=to=those=necessary=to=implant=a=radio=transmitter=were=performed=on=
each=fishK=fnduction=time=for=fish=immobilized=with=electroanesthesia=Egeometric=meanI=U=sX=VRB=
confidence=interval=xCfzI=P–ON=sF=was=much=shorter=than=that=for=fish=immobilized=with=jpJOOO=
Egeometric=meanI=QT=sX=VRB=CfI=PU–RU=sF=Em=Z=MKMMMSFK=AdditionallyI=fish=immobilized=with=
electroanesthesia=recovered=much=faster=Egeometric=meanI=V=sX=VRB=CfI=Q–NV=sF=than=fish=
immobilized=with=jpJOOO=Egeometric=meanI=OMS=sX=VRB=CfI=NRS–OTO=sF=Em= MKMMMNFK=caster=
induction=and=recovery=times=of=fish=immobilized=with=electroanesthesia=and=the=ability=to=
process=more=fish=per=unit=time=are=major=benefits=of=this=techniqueK=
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Abstract 

aespite=heightened=concern=for=potential=adverse=effects=of=electrofishing=on=fishI=little=
information=is=available=on=the=effects=of=electrofishing=on=juvenile=fishK=qhe=purpose=of=our=study=
was=to=determine=if=electrofishing=impairs=the=survival=and=development=of=embryonic=brook=
trout=palvelinus=fontinalis.=Brook=trout=embryosI=both=uncovered=and=buried=in=an=artificial=reddI=
were=electroshocked=at=ON=d=postJfertilization=EpreJeyedFK=rncovered=embryos=also=were=
electroshocked=at=PT=d=postJfertilization=EeyedFK=then=electroshockedI=preJeyed=embryos=
suffered=greater=embryo=mortality=EURBF=and=incidence=of=hatchling=morphological=anomalies=
EOOBF=than=unshocked=embryos=ENQB=and=TBI=respectivelyFI=whereas=hatching=times=and=
hatchling=weights=were=similar=between=groupsK=bmergence=from=electroshocked=preJeyed=
embryos=also=was=significantly=lower=EOPBF=than=from=unshocked=embryos=ESTBFI=and=the=mean=
time=at=which=fish=emerged=was=longer=for=shocked=embryos=EUU=dF=than=for=unshocked=embryos=
EUR=dFK=purvival=and=development=of=electroshocked=eyed=embryos=were=not=affectedK=lur=results=
demonstrate=the=potential=of=electrofishing=to=impair=development=of=brook=trout=embryos=
through=sublethal=and=lethal=effectsK=

=

qhe mrogressive cishJCulturist  

solume=SMI=fssue=NI=NVVUX=pages=QQJQV=
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Abstract 

qo=determine=the=effects=of=electrically=and=chemically=induced=immobilization=on=post=spawn=
broodstock=and=their=progenyI=ageJO=and=ageJP=female=broodstock=and=ageJO=male=broodstock=of=
brown=trout=palmo=trutta=were=immobilized=with=electricity=or=tricaine=methanesulfonate=EjpJ
OOOFI=stripped=of=their=eggs=or=miltI=and=weighedK=bggs=taken=from=electrically=immobilized=
females=were=fertilized=with=milt=taken=from=ageJO=males=that=were=immobilized=with=electricityI=
and=eggs=taken=from=females=immobilized=with=jpJOOO=were=fertilized=with=milt=taken=from=ageJ
O=males=that=were=immobilized=with=jpJOOOK=After=spawningI=the=mortality=and=weight=of=
broodstock=were=compared=twice=over=a=SJmonth=periodK=bgg=viability=and=growth=of=offspring=
fry=from=each=treatment=group=were=also=comparedK=blectricity=induced=complete=and=consistent=
immobilization=in=brown=trout=broodstockK=blectrically=immobilized=fish=were=more=easily=
handled=than=fish=immobilized=with=jpJOOOX=howeverI=electrically=immobilized=fish=survival=
ETMBF=was=significantly=less=than=fish=immobilized=with=jpJOOO=EUPBFK=Broodstock=growth=
differences=were=only=noted=at=S=months=post=exposureI=when=the=mean=weight=of=electrically=
immobilized=fish=was=slightly=less=than=the=weight=of=fish=immobilized=with=jpJOOOK=Broodstock=
immobilization=by=electricity=did=not=reduce=egg=viability=or=fry=growthK=
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Abstract 

te=monitored=healing=in=electroshockJinduced=hemorrhages=of=myomere=blood=vessels=produced=
by=individually=exposing=hatchery=rainbow=trout=lncorhynchus=mykiss=to=direct=current=Ek===
RMOF=and=pulsed=direct=current=Ek===TMUFK=te=used=voltage=gradients=and=exposure=times=that=
were=suspected=to=produce=high=injury=rates=to=facilitate=observation=of=injury=duration=in=muscle=
tissueK=At=N=d=postexposureI=USKNB=of=the=test=fish=exposed=to=aC=and=UNKSB=of=those=exposed=to=
pulsed=direct=current=EmaCF=had=at=least=one=hemorrhageK=cish=exposed=to=aC=averaged=NKUS=
injuries=at=N=d=postshockingI=and=those=exposed=to=maC=averaged=NKQR=injuriesK=kumber=of=
hemorrhage=injuries=per=fish=began=declining=by=NR=d=postshocking=in=both=groupsK=qhe=severity=
of=injuries=initially=increased=through=NR=d=postshocking=and=then=decreased=through=the=
remaining=P–R=weeks=of=the=testsK=At=the=end=of=the=testI=injuries=induced=by=aC=had=declined=by=
TUKMB=EPS=d=postshockingFI=and=those=induced=by=maC=declined=by=VOKQB=ERT=d=postshockingFK=
fn=allI=NKUB=of=all=fish=exposed=to=aC=and=NKNB=of=those=exposed=to=maC=died=during=the=studyK=
lur=data=for=hatchery=rainbow=trout=suggest=that=hemorrhage=injuries=in=salmonids=caused=by=
electrofishing=exposure=exist=for=a=relatively=short=time=and=do=not=represent=a=longJterm=
mortality=or=health=risk=to=the=fishK=Because=of=the=ephemeral=nature=of=blood=vessel=hemorrhagesI=
compared=with=spinal=injuriesI=future=studies=that=examine=electrofishing=injuries=should=evaluate=
hemorrhage=and=spinal=injuries=separately=and=abandon=the=practice=of=combining=these=dataK=
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Abstract 

Adult=rainbow=trout=palmo=gairdneri=captured=by=electrofishing=were=analyzed=for=spinal=injury=
by=uJray=photography=and=autopsiesK=qhe=effects=of=three=electrical=pulse=shapes=were=comparedK=
lf=OMV=fish=capturedI=RMB=suffered=spinal=injuries=involving=an=average=of=eight=vertebrae=that=
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were=dislocatedI=splinteredI=or=bothK=lneJquarterJsine=wave=pulses=injured=a=significantly=higher=
proportion=of=fish=ESTBF=than=either=exponential=pulses=EQQBF=or=square=wave=pulses=EQQBX=m=Y=
MKMRFK=nuarterJsine=waves=also=damaged=significantly=more=vertebrae=per=fish=EaverageI=VKRF=than=
did=exponential=pulses=ESKSFX=the=average=number=damaged=by=square=waves=EUKOF=did=not=differ=
significantly=from=either=of=the=other=meansK=blectrofishing=could=bias=mark–recapture=studies=of=
large=rainbow=troutK=blectrofishing=in=waters=containing=endangered=or=threatened=species=should=
be=considered=with=great=cautionK=

 
North American Journal of Aquaculture 
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Abstract 

blectrical=shock=is=becoming=widely=used=to=immobilize=adult=salmon=before=gamete=removalK==
torking=with=immobilized=fish=reduces=repetitive=motion=injuries=among=workers=and=decreases=
staff=requirementsI=but=survival=rates=of=eggs=obtained=from=adults=immobilized=by=electrical=
currents=have=variedK=bleven=aC=wave=forms=and=voltage=combinations=were=used=to=immobilize=
adult=chum=salmon=lncorhynchus=ketaI=and=survival=rates=of=eggs=taken=from=shocked=fish=were=
compared=with=survival=rates=from=fish=immobilized=with=carbon=dioxideK=bgg=survival=rates=
increased=as=voltage=and=pulse=pattern=intensity=decreasedK=pimilar=egg=survival=rates=were=
recorded=for=those=obtained=from=the=carbon=dioxide=controls=EVUBF=and=those=obtained=at=the=
lower=voltage=and=pulse=patterns=EVS–VUBFI=thus=validating=the=use=of=electrical=immobilization=
on=adult=chum=salmon=before=gamete=removalK=
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Abstract 

te=evaluated=the=effects=of=the=Coffelt=system=VN=electroanesthesia=unit=on=survival=of=adult=
steelhead=lncorhynchus=mykiss=and=the=eggJtoJfry=stages=of=fall=Chinook=salmon=l.=tshawytschaK=
Adult=steelhead=were=anesthetized=at=one=of=several=voltages=with=the=complex=pulse=pattern=from=
the=system=VN=or=with=carbon=dioxide=gasK=cish=were=then=taggedI=transportedI=and=releasedK=qags=
were=recovered=at=two=hatcheries=and=by=recreational=anglersK=An=average=of=PVB=of=
electroshocked=fish=and=QSB=of=fish=anesthetized=with=carbon=dioxide=were=recoveredK=eoweverI=
tags=from=both=groups=were=returned=at=similar=rates=by=recreational=anglersK=oecovery=rate=
differences=appeared=to=be=reduced=at=RM=and=UM=sK=bggJtoJfry=mortality=for=progeny=of=
electroanesthetized=fall=Chinook=salmon=averaged=TBI=compared=with=NOB=for=control=groupsK=
te=conclude=that=if=low=levels=of=fish=damage=are=acceptableI=electroanesthesia=may=be=a=viable=
alternative=to=other=anestheticsK=

=
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Abstract 

Brown=trout=palmo=trutta=NM–QV=cm=total=length=and=rainbow=trout=lncorhynchus=mykiss=NP–RN=
cm=total=length=were=captured=in=three=Colorado=rivers=with=SMJez=pulsed=aC=applied=with=boatJ
mounted=Esingle=mobile=anodeF=and=“walk≤=EshoreJbased=multiple=mobile=anodeF=electrofishing=
systemsI=then=uJrayed=and=necropsied=to=evaluate=spinal=and=hemorrhage=injuries=resulting=from=
exposure=to=electrofishingK=Among=three=study=streamsI=spinal=injuries=were=found=in=NU–SQB=of=
rainbow=trout=and=NU–ROB=of=brown=trout=collected=by=boat=electrofishingI=and=in=S–QMB=of=
rainbow=trout=and=OT–PUB=of=brown=trout=collected=by=walk=electrofishingK=lverallI=more=than=
half=of=the=injured=fish=were=judged=to=have=the=lowest=severity=of=spinal=injuryI=and=in=NN=of=NO=
samples=OKN=B=or=less=of=the=fish=sustained=the=most=severe=class=of=injury=Eclass=PJfractured=
vertebra=or=separated=spinal=columnFK=fnjured=rainbow=trout=collected=by=boat=electrofishing=
tended=to=have=more=severe=injuries=than=the=other=test=groupsK=eemorrhage=injuries=were=found=
in=OU–SRB=of=rainbow=trout=and=OQ–QRB=of=brown=trout=collected=by=boat=electrofishingI=and=in=
NP–QVB=of=rainbow=trout=and=NP–PMB=of=brown=trout=collected=by=walk=electrofishingK=iogistic=
regression=modeling=of=both=types=of=injury=revealed=that=rates=of=fish=injury=differed=among=the=
streams=studiedK=iength=of=fish=was=significantly=related=to=the=probability=of=injury=in=most=of=
the=best=modelsI=longer=fish=having=a=greater=chance=of=sustaining=injuriesK=oates=of=injury=were=
also=found=to=vary=with=species=in=most=modelsI=and=rainbow=trout=were=usually=more=likely=to=be=
injured=than=brown=trout=for=a=given=method=and=riverK=jethod=of=capture=also=influenced=the=rate=
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of=injuryK=there=this=occurredI=boat=electrofishing=always=injured=a=higher=proportion=of=fish=than=
did=walk=electrofishingK=
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bvaluation of qwo corms of blectroanesthesia and Carbon aioxide 
for phortJqerm Anesthesia in talleye 
Christopher=pK=sandergootI=haren=gK=jurchieI=pteven=gK=CookeI=gohn=jK=aettmersI=ooger=AK=
Bergstedt=C=aavid=dK=cielder=

 
Abstract 

Anesthetics=immobilize=fishI=reducing=physical=damage=and=stress=during=aquaculture=practicesI=
stock=assessmentI=and=experimental=proceduresK=CurrentlyI=only=tricaine=methanesulfonate=EjpJ
OOOF=is=approved=for=use=as=an=anesthetic=for=food=fish=in=Canada=and=the=rnited=ptatesX=howeverI=
jpJOOO=can=only=be=used=with=certain=fish=speciesI=and=treated=fish=must=be=held=for=a=specified=
period=of=time=before=release=into=the=wildK=qwo=forms=of=electroanesthesia=and=carbon=dioxide=
EClOF=were=evaluated=as=anesthetics=for=adult=walleye=pander=vitreus=to=determine=their=
suitability=for=use=before=intracoelomic=implantation=of=telemetry=transmittersK=talleyes=were=
subjected=to=one=of=three=treatment=groupsW=constant=direct=current=ECaCFI=pulsed=direct=current=
EmaCFI=and=ClOK=cish=subjected=to=these=treatments=were=monitored=for=induction=Ewhere=
appropriateF=and=recovery=time=and=whether=these=forms=of=anesthesia=were=conducive=to=
implanting=telemetry=transmittersI=that=isI=whether=they=fit=a=surgery=threshold=range=of=ORM–PRM=
sK=AdditionallyI=all=fish=were=monitored=for=postJtrial=survivalI=and=radiographs=were=taken=to=
determine=whether=any=vertebral=damage=was=associated=with=the=electroanesthesia=treatmentsK=
Although=all=anesthetic=treatments=successfully=immobilized=fish=for=enough=time=to=implant=a=
transmitterI=maC=electroanesthesia=is=recommended=because=of=its=immediate=induction=timeI=
quick=recoveryI=high=immediate=and=shortJterm=survivalI=and=lack=of=evidence=of=vertebral=
abnormalitiesK=

=

korth American gournal of Aquaculture  
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rse of blectroshock for buthanizing and fmmobilizing Adult ppring 
Chinook palmon in a eatchery 

http://www.tandfonline.com/loi/ujfm20?open=31#vol_31
http://www.tandfonline.com/toc/ujfm20/31/5
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Abstract 

qhis=study=evaluated=the=use=of=electroshock=as=an=alternative=to=traditional=techniques=for=
immobilizing=and=euthanizing=hatchery=fishK=te=used=a=commercially=available=electroanesthesia=
unit=at=the=rKpK=cish=and=tildlife=perviceDs=Carson=kational=cish=eatchery=ECarsonI=tashingtonF=
to=euthanize=adult=spring=Chinook=salmon=lncorhynchus=tshawytscha=and=to=sort=and=collect=
gametes=of=fish=at=maturationK=auring=euthanization=by=electroshockI=the=response=of=each=fish=
was=observedI=muscular=and=vertebral=hemorrhaging=was=quantifiedI=and=electrical=settings=were=
optimized=accordinglyK=auring=gamete=collectionI=fish=were=either=electroshocked=or=exposed=to=
tricaine=methanesulfonate=EjpJOOOFX=hemorrhagingI=egg=viabilityI=egg=size=and=quantityI=and=
resultant=fry=quality=were=examined=for=each=treatment=groupK=blectroshocked=fish=had=a=higher=
likelihood=of=injury=during=gamete=collection=than=did=fish=exposed=to=jpJOOOK=ln=averageI=each=
electroshocked=fish=had=less=than=two=hemorrhages=on=both=fillets=examinedK=qhe=size=of=each=
hemorrhage=was=less=than=MKNMB=of=the=fillet=surfaceK=cecundity=and=egg=and=fry=quality=were=not=
affected=by=either=immobilization=methodK=blectroshock=was=a=viable=and=efficient=means=of=
euthanizing=adult=spring=Chinook=salmon=or=sorting=the=fish=and=collecting=their=gametesK=
eoweverI=equipment=settings=must=be=optimized=based=on=siteJspecific=EeKgKI=water=conductivityF=
and=speciesJspecific=EeKgKI=fish=size=and=seasonal=state=of=maturationF=factorsK=

=
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Background 
 
cisheries=professionals=are=in=need=of=an=approved=immediate=release=sedative=for=fisheries=
research=and=management=activities=as=a=viable=alternative=to=chemical=anesthesia=EjpJOOO=or=
ClOF=or=the=stressful=practice=of=sJtrough=handling=without=anesthesiaK=Although=the=use=of=
electrical=sedation=in=fisheries=research=and=at=hatcheries=is=not=newI=recent=advancements=in=
technology=have=improved=the=safety=of=and=reduced=the=negative=effects=by=utilizing=lowJvoltage=
electronic=units=capable=of=inducing=lower=voltage=approaches=termed=electroJnarcosis=EbkFK==
Although=no=method=of=handling=can=be=completely=benignI=the=results=from=multiple=studies=
Etact=OMNOF=clearly=show=a=method=for=handling=fish=in=an=effectiveI=time=efficient=and=
reasonably=benign=wayK==fn=shortI=we=believe=that=bk=now=represents=a=viable=alternative=to=
chemical=anesthesia=EjpJOOO=or=ClOF=or=the=stressful=practice=of=sJtrough=handling=without=
anesthesia=for=research=and=hatchery=operationsK===
=
bk Container petJrp 
=

1) UVe a plaVWic WubH WrougUH coolerH eWc… (PUaWever fiWV your Vampling neeTV aW WUe ViWe) 

2) UVe VoliT or VcreeneT plaWe aluminum for eacU elecWroTe enT.   

3) Secure plaWe aW WUe appropriaWe TiVWance Wo maximiYe WUe effecWiveneVV (VIcm) of WUe NN 
in your conWainer of cUoice.  [For NxampleJ elecWroTeV placeT 90 cm aparW workV 
effecWively on VWeelUeaT ranging from 50-80 cm in lengWU.] 

4) AV neeTeTH clean elecWroTe plaWeV wiWU VWeel wool or wire bruVU Wo mainWain maximum 
effecWiveneVV of WUe NN. 

5) Cover eacU elecWroTe plaWe wiWU neWWing or plaVWic meVU Wo prevenW fiVU from coming in 
TirecW conWacW wiWU elecWroTe enTV.  

6) Secure wire leaTV aW plaWeV anT aW power Vource aV neeTeT Wo mainWain TeVireT effecW.  

7) Turn on NN power Vource uniW.  Turn volWage anT amperage VeWWingV Wo maximum if uVing 
a 60VI3amp uniW.  VolWage of inTiviTual power uniWV may vary.  PMFP recommenTV WUaW 
volWage uniWV WUaW go UigUer WUan 60V VUoulT be WeVWeT on WUe VpecieV of inWereVW anT 
TialeT Town Wo effecWive VeWWingV Wo reTuce any negaWive effecWV WUaW coulT occur aW 
UigUer volWage VeWWingV. 

cish pampling 
 

1) NeW WUe fiVU.  If poVVibleH Wry Wo puW WUe UeaT WowarTV WUe poViWive elecWroTe. 

2) LeW WUe fiVU VeWWle for a few VeconTV (5-10) before Vampling.   
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3) For beVW reVulWVH keep WUe fiVU moVWly covereT in waWer if poVVible.  AV more of WUe boTy 
iV removeT from WUe elecWrical fielTH WUe fiVU will reacW anT make Vampling UarTer. 

4) Begin Vampling you fiVU aV neeTeT. 

5) PaWcU WUe gillV wUile Vampling occurVH eVpecially if Vampling WakeV more WUan a few 
minuWeV.  If gill acWion ceaVeVH remove WUe fiVU anT fully revive.   PuW fiVU back in NN Wank 
aV before anT conWinue Vampling.  

6) ReleaVe fiVU.  If NN Wime iV VUorWH fiVU will generally fully recover immeTiaWely.   

=
pafety mrecautions 
=

1) NnVure WUaW elecWrical ouWleWV are GFCI proWecWeT 

2) AV an aTTeT precauWionH anT if uVing an exWenVion corT Wo WUe NN power uniWH aTT an 
aTTiWional GFCI proWecWeT pigWail in line before WUe NN power uniW.   

3) All VWaff in immeTiaWe Vampling area neeT Wo be maTe aware wUen WUe NN uniW anT 
Vampling Wank are in operaWion. 

4) All VWaff in WUe Vampling area VUoulT wear rubber booWV or neoprene waTerV wiWU rubber 
booWV for VUock proWecWion.    

5) All VWaff in Vampling area WUaW are likely Wo come in conWacW wiWU WUe NN Wank VUoulT Uave 
aW leaVW one rubber gloveT UanT for VUock proWecWion. 

=
=
=
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qhis program receives cederal assistance from the rKpK cish and tildlife 
perviceK  qitle sf of the Civil oights Act of NVS4I pection RM4 of the oehabilitation Act of 
NVTPI qitle ff of the Americans with aisabilities Act of NVVMI the Age aiscrimination Act of 
NVTRI and qitle fu of the bducation Amendments of NVTOI the rKpK aepartment of the 
fnterior and its bureaus prohibit discrimination on the bases of raceI colorI national originI 
ageI disability and sex Ein educational programsFK  ff you believe that you have been 
discriminated against in any programI activity or facilityI please contact the tactI AaA 
Coordinator at SMM Capitol tay korthI llympia tA VURMN or write toW 
  
 rKpK cish and tildlife perviceI Civil oights Coordinator for mublic Access 44MN kK cairfax 
ariveI jail ptopW tpcoJ4MOMI ArlingtonI sA OOOMP 
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