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INTRODUCTIONINTRODUCTION 

ThisThis reportreport ofof progressprogress consistsconsists ofof JobJob SegmentSegment 
ReportsReports fromfrom thethe StateState ofof AlaskaAlaska FederalFederal AidAid inin FishFish 
RestorationRestoration ProjectProject F-5-R-5,F-5-R-5, "Sport"Sport FishFish InvestigationsInvestigations 
ofof Alaska."Alaska." 

TheThe projectproject isis composedcomposed ofof 2525 separateseparate studiesstudies 
designeddesigned toto evaluateevaluate thethe variousvarious aspectsaspects ofof thethe State'sState's 
recreationalrecreational fisheryfishery resources.resources. OfOf these,these, eighteight jobsjobs 
areare designeddesigned toto continuecontinue thethe catalogingcataloging andand inventoryinventory 
ofof thethe numerousnumerous StateState waterswaters inin anan attemptattempt toto prepareprepare 
anan indexindex ofof thethe recreationalrecreational waters.waters. FourFour jobsjobs areare 
designeddesigned forfor specificspecific sportsport fisheryfishery creelcreel censuscensus whilewhile 
thethe remainderremainder ofof thethe jobsjobs areare moremore specificspecific inin nature.nature. 
TheseThese includeinclude independentindependent studiesstudies onon kingking salmon,salmon, silversilver 
salmon,salmon, grayling,grayling, DollyDolly Varden,Varden, aa statewidestatewide accessaccess evalua­evalua­
tiontion program,program, eggegg taketake programprogram andand aa residualresidual toxaphenetoxaphene 
study.study. TheThe informationinformation gatheredgathered fromfrom thethe combinedcombined studiesstudies 
willwill provideprovide thethe necessarynecessary backgroundbackground datadata forfor aa betterbetter 
understandingunderstanding ofof locallocal managementmanagement problemsproblems andand assistassist inin 
thethe developmentdevelopment ofof futurefuture investigationalinvestigational studies.studies. 

TheThe subjectsubject mattermatter containedcontained withinwithin thesethese reportsreports 
isis oftenoften fragmentaryfragmentary inin nature.nature. TheThe findingsfindings maymay notnot 
bebe conclusiveconclusive andand thethe interpretationsinterpretations containedcontained thereintherein 
areare subjectsubject toto re-evaluationre-evaluation asas thethe workwork progresses.progresses. ,..,.. 
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JOBJOB COMPLETIONCOMPLETION REPORTREPORT 

RESEARCHRESEARCH PROJECTPROJECT SEGMENTSEGMENT 

AIASKA.STATE:STATE: Name:AIASKA. Name:	 SportSport FishFish InvestigationsInvestigations 
ofof Alaska.Alaska. 

ProjectProject No:No: Title:F-5-R-5F-5-R-5 Title:	 SilverSilver SalmonSalmon StudiesStudies inin 
thethe ResurrectionResurrection BayBay Area.Area. 

JobJob 7-B-lNo:No: 7-B-l 

PeriodPeriod JulyCovered:Covered: July 1,1, 19631963 toto JuneJune 30,30, 1964.1964. 

Abstract:Abstract: 

InformationInformation isis presentedpresented onon thethe distribution,distribution, timingtiming 
andand abundanceabundance ofof silversilver salmonsalmon inin thethe ResurrectionResurrection BayBay 
drainages.drainages. InIn thisthis areaarea 860860 adultsadults werewere enumeratedenumerated inin 77 
majormajor streams.streams. AtAt thethe BearBear CreekCreek weirweir 7,2087,208 smoltsmolt werewere 
capturedcaptured andand finfin clipped.clipped. SeawardSeaward migrationmigration ofof smoltsmolt diddid 
notnot commencecommence untiluntil thethe breakupbreakup ofof lakelake iceice andand thethe tempera­tempera­
tureture ofof thethe waterwater reachedreached 39.539.500 F.F. InformationInformation isis alsoalso 
presentedpresented onon thethe seawardseaward migrationmigration ofof redred salmonsalmon smoltsmolt andand 
DollyDolly Varden.Varden. CreelCreel censuscensus atat thethe SewardSeward smallsmall boatboat harborharbor 
showedshowed anan estimatedestimated 7,2937,293 silversilver salmonsalmon werewere takentaken inin 
15,43015,430 man-daysman-days ofof effort.effort. TheThe commercialcommercial harvestharvest waswas 
2,2502,250 fish.fish. AnAn estimatedestimated 1.721.72 perper centcent ofof thethe silversilver 
salmonsalmon smoltsmolt markedmarked inin thethe out-migrationout-migration ofof 19621962 atat BearBear 
CreekCreek returnedreturned asas adultsadults inin 1963.1963. TheThe markedmarked fishfish catch­catch­
to-escapementto-escapement ratioratio inin thethe ResurrectionResurrection BayBay waswas ,1.5:1.,1.5:1. 
AgeAge determinationsdeterminations mademade forfor silversilver salmonsalmon smoltsmolt fromfrom BearBear 
CreekCreek showedshowed 7171 perper centcent migratedmigrated toto seasea inin theirtheir thirdthird 
yearyear ofof life.life. TheThe dominantdominant ageage groupgroup ofof adultadult silversilver 
salmonsalmon inin ResurrectionResurrection BayBay waswas 43'S43'S andand comprisedcomprised 75.475.4 
perper centcent ofof thethe sample.sample. AA briefbrief descriptiondescription ofof thethe BearBear 
LakeLake rehabilitationrehabilitation isis presented.presented. 

Recommendations:Recommendations: 

1.1. RetainRetain thethe presentpresent objectivesobjectives ofof thethe study.study. 
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2.2. EvaluateEvaluate thethe successsuccess ofof thethe BearBear LakeLake rehabili­rehabili ­
tationtation forfor improvingimproving juvenilejuvenile silversilver salmonsalmon rearing.rearing. ThisThis 
willwill bebe accomplishedaccomplished byby measuringmeasuring thethe productionproduction ofof smoltsmolt 
whichwhich resultresult fromfrom thethe restockingrestocking withwith fry.fry. 

3.3. ExploreExplore thethe possibilitypossibility ofof establishingestablishing aa small,small, 
artificialartificial spawningspawning channelchannel onon oneone ofof thethe inletsinlets ofof BearBear 
LakeLake toto inc~easeinc~ease thethe spawningspawning areaarea forfor silversilver salmon.salmon. 

Objectives:Objectives: 

ToTo collectcollect andand analyzeanalyze biologicalbiological datadata concerningconcerning thethe 
distribution,distribution, abundanceabundance andand timingtiming ofof adultadult andand juvenilejuvenile 
silversilver salmonsalmon inin thethe ResurrectionResurrection BayBay area.area. 

.I.I 
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ToTo determinedetermine thethe ageage compositioncomposition ofof thesethese adultadult andand 
juvenilejuvenile silversilver salmon.salmon. 

ToTo determinedetermine thethe sportsport andand commercialcommercial harvestharvest ofof 
silversilver salmonsalmon inin ResurrectionResurrection Bay.Bay. 

ToTo investigateinvestigate thethe environmentalenvironmental limitationslimitations ofof thethe 
juvenilejuvenile silversilver salmonsalmon inin thisthis systemsystem andand provideprovide recommenda­recommenda­
tionstions forfor managementmanagement practices.practices. 

ToTo determinedetermine thethe methodsmethods andand meansmeans toto increaseincrease oror ex­ex­
tendtend thethe freshfresh waterwater rearingrearing areasareas ofof thethe watershed.watershed. 

TechniquesTechniques Used:Used: 

SilverSilver salmonsalmon sportsport harvestharvest andand efforteffort inin ResurrectionResurrection 
BayBay waswas determineddetermined byby creelcreel censuscensus atat thethe SewardSeward smallsmall boatboat 
harborharbor andand enumerationenumeration ofof boatsboats inin ResurrectionResurrection Bay.Bay. TheThe 
samplingsampling methodmethod usedused is"is" similarsimilar toto thatthat outlinedoutlined byby NeuholdNeuhold 
andand LuLu (1957).(1957). ThreeThree ofof thethe fivefive weekdaysweekdays andand allall weekendweekend 
daysdays werewere sampled,sampled, butbut weekdaysweekdays andand weekendsweekends werewere treatedtreated 
separatelyseparately inin thethe analysis.analysis. TheThe lengthlength ofof thethe fishingfishing day,day, 
1818 hours,hours, waswas divideddivided intointo threethree 6-hourperiods.6-hourperiods. PriorPrior studiesstudies 
onon thethe BayBay havehave shownshown therethere isis veryvery littlelittle fishingfishing betweenbetween 
thethe hourshours ofof 22002200 andand 04000400 andand boatboat anglersanglers fishedfished anan averageaverage 
ofof aboutabout 66 hourshours aa day.day. EachEach ofof thethe threethree dailydaily periodsperiods 
waswas furtherfurther divideddivided intointo sixsix I-hourI-hour periods.periods. ApproximatelyApproximately 
11 hourhour waswas requiredrequired toto enumerateenumerate allall boats,boats, usingusing aa 21-foot21-foot 
skiff,skiff, fromfrom thethe boatboat harborharbor toto RenardRenard IslandIsland whichwhich delimitsdelimits 
thethe areaarea ofof nearlynearly allall silversilver salmonsalmon fishing.fishing. TwoTwo boatboat countscounts 
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werewere conductedconducted onon eacheach censuscensus dayday whenwhen weatherweather permittedpermitted 
andand werewere stratifiedstratified onon thethe basisbasis ofof eacheach dailydaily andand hourlyhourly 
period.period. CompletedCompleted fishermenfishermen werewere interviewedinterviewed atat thethe smallsmall 
boatboat harborharbor toto determinedetermine thethe numbernumber ofof silversilver salmonsalmon caughtcaught 
andand thethe hourshours ofof efforteffort expended.expended. 

FishingFishing efforteffort forfor thethe seasonseason waswas determineddetermined byby ex­ex­
pandingpanding thethe meanmean numbernumber ofof fishermenfishermen perper countcount byby thethe 
totaltotal possiblepossible fishingfishing hourshours inin thethe season.season. TotalTotal harvestharvest 
waswas computedcomputed byby multiplyingmultiplying thethe totaltotal fishingfishing pressurepressure inin 
fishermenfishermen hourshours byby thethe averageaverage catchcatch perper hour.hour. 

EscapementEscapement waswas determineddetermined byby periodicperiodic footfoot surveyssurveys onon 
allall majormajor silversilver salmonsalmon streamsstreams exceptexcept thethe ResurrectionResurrection 

.. ~~ 

River.River. DeadDead silversilver salmonsalmon werewere mutilatedmutilated toto preventprevent reT'reT' 
countingcounting onon subsequentsubsequent surveys.surveys. TheThe BearBear CreekCreek weirweir waswas 
operatedoperated duringduring thethe downstreamdownstream migrationmigration ofof allall salmonoidssalmonoids 
fromfrom BearBear LakeLake andand thethe redred salmonsalmon upstreamupstream migration.migration. 
DownstreamDownstream migrantsmigrants werewere capturedcaptured byby aa modifiedmodified WolfWolf traptrap 
constructedconstructed onon thethe weir.weir. 

SilverSilver salmonsalmon scalescale samples,samples, lengthslengths andand weightsweights werewere 
collectedcollected atat thethe BearBear CreekCreek weir,weir, BearBear LakeLake andand fromfrom thethe 
commercialcommercial catchcatch inin ResurrectionResurrection Bay.Bay. AgeAge determinationsdeterminations 
werewere mademade usingusing aa micro-projectormicro-projector afterafter thethe scalesscales hadhad beenbeen 
impressedimpressed onon 0.02-inch0.02-inch thickthick cellulosecellulose acetate.acetate. 

Findings:Findings: 

TheThe ResurrectionResurrection BayBay areaarea hashas beenbeen describeddescribed inin earlierearlier 
reportsreports byby DunnDunn (1961)(1961) andand LoganLogan (1962).(1962). 

SilverSilver SalmonSalmon HarvestHarvest andand EffortEffort 

TheThe ResurrectionResurrection BayBay creelcreel censuscensus whichwhich extendedextended fromfrom 
JulyJuly 1717 to/Septemberto/September 1010 sampledsampled nearlynearly allall thethe fishingfishing efforteffort 
onon silversilver salmon.salmon. TheThe totaltotal sportsport harvestharvest waswas estimatedestimated atat 
7,2937,293 silversilver salmon.salmon. ThisThis estimateestimate waswas basedbased onon interviewsinterviews 
withwith 3,8393,839 anglersanglers whichwhich hadhad takentaken 1,7251,725 silversilver salmon.salmon. 
ThisThis year'syear's catchcatch waswas approximatelyapproximately halfhalf ofof thethe 19621962 catchcatch 
ofof 14,48214,482 fishfish (TABLE(TABLE 1).1). TheThe harvestharvest followedfollowed thethe patternpattern 
ofof previousprevious yearsyears byby graduallygradually buildingbuilding upup toto aa peakpeak duringduring 
thethe middlemiddle ofof AugustAugust whenwhen thethe SewardSeward SilverSilver SalmonSalmon DerbyDerby 
occurredoccurred andand thenthen droppingdropping offoff sharplysharply untiluntil itit ceasedceased inin 
latelate September.September. TheThe DerbyDerby lastedlasted 55 daysdays (August(August 10,10, 12,12, 16,16, 
17,17, 18)18) andand accountedaccounted forfor 2,6992,699 fishfish (37.0(37.0 perper centcent ofof thethe 
totaltotal catch)catch) .. 
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TheThe commercialcommercial harvestharvest inin ResurrectionResurrection BayBay (Statistical(Statistical 
AreaArea 231-30),231-30), basedbased onon cannerycannery fishfish tickets,tickets, waswas 2,2502,250 silversilver 
salmon,salmon, 11 redred salmonsalmon andand 1111 pinkpink salmon.salmon. AllAll fishfish werewere takentaken 
byby pursepurse seinersseiners andand thethe silversilver salmonsalmon catchcatch perper boatboat waswas 
107.1.107.1. ThisThis isis lessless thanthan halfhalf thethe 19621962 catchcatch perper boatboat ofof 
245.8.245.8. ForFor thethe pastpast 22 yearsyears thethe commercialcommercial catchcatch hashas con­con­
stitutedstituted 21.321.3 toto 23.623.6 perper centcent ofof thethe totaltotal harvestharvest (TABLE(TABLE 1)1) .. 

TABLETABLE 1.1.	 ResurrectionResurrection BayBay silversilver salmonsalmon sportsport andand commer­commer­
cialcial harvestsharvests fromfrom 19611961 toto 1963.1963. 

TotalTotal SportSport PerPer CentCent CommercialCommercial PerPer CentCent 
YearYear HarvestHarvest HarvestHarvest ofof TotalTotal HarvestHarvest ofof TotalTotal 

19611961 5,5045,504 NoNo RecordRecord 
~

;';' 
~ 

19621962 18,40518,405 14,48214,482 78.778.7 3,9233,923 21.321.3 

19631963 9,5439,543 7,2937,293 76.476.4 2,2502,250 23.623.6 

TheThe totaltotal sportsport fishingfishing efforteffort waswas estimatedestimated atat 
15,43015,430 man-daysman-days withwith 24.924.9 perper centcent ofof thethe fishermenfishermen beingbeing 
contacted.contacted. ThisThis efforteffort waswas thethe highesthighest recordedrecorded andand hashas 
increasedincreased 157157 perper centcent fromfrom thethe firstfirst completecomplete censuscensus mademade 
inin 1961.1961. TheThe 19631963 DerbyDerby waswas thethe largestlargest thusthus farfar withwith 
2,6252,625 ticketstickets soldsold (TABLE(TABLE 2).2). ThisThis waswas aa 139139 perper centcent 
increaseincrease fromfrom itsits inceptioninception inin 1956.1956. TheThe totaltotal effort,effort, 
DerbyDerby effort,effort, catchcatch perper hourhour andand periodperiod ofof censuscensus forfor thethe 
pastpast 33 yearsyears areare shownshown inin TABLETABLE 3.3. MilitaryMilitary personnelpersonnel 
fishingfishing fromfrom boatsboats providedprovided byby thethe ArmyArmy andand AirAir ForceForce 
recreationrecreation campscamps atat SewardSeward accountedaccounted forfor aboutabout 2020 perper 
centcent ofof thethe totaltotal effort.effort. 

Near~Near~ allall fishingfishing waswas donedone fromfrom boatsboats andand 8181 perper 
centcent ofof thethe fishingfishing pressurepressure waswas onon weekendweekend days.days. AA catchcatch 
perper hourhour ofof 0.070.07 waswas thethe lowestlowest recorded.recorded. TheThe meanmean numbernumber 
ofof fishermenfishermen perper I-hourI-hour countcount waswas 138.5138.5 onon weekendsweekends andand 
23.423.4 onon weekdays.weekdays. TheThe averageaverage numbernumber ofof fishermenfishermen perper 
boatboat waswas 2.92.9 andand thethe meal).meal). numbernumber ofof hourshours fishedfished perper 
anglerangler waswas 5.9,5.9, exceptexcept duringduring thethe DerbyDerby whenwhen itit increasedincreased 
toto 8.7.8.7. 
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TABLETABLE 2.2. NumberNumber ofof ticketstickets soldsold forfor thethe SewardSeward SilverSilver 
SalmonSalmon DerbyDerby fromfrom 19561956 toto 1963.1963. 

NumberNumber ofof 
YearYear TicketsTickets 

19561956 1,1001,100 
19571957 1,4001,400 
19581958 1,5621,562 
19591959 2,2732,273 
19601960 1,7001,700 
19611961 2,2002,200 
19621962 2,4002,400 

~~19631963	 2,6252,625 /'/' 

TABLETABLE 3.3.	 TheThe ResurrectionResurrection BayBay silversilver salmonsalmon totaltotal sportsport 
effort,effort, SalmonSalmon DerbyDerby effort,effort, catchcatch perper hourhour andand 
periodperiod ofof censuscensus fromfrom 19611961 toto 1963.1963. 

TotalTotal DerbyDerby CatchCatch PeriodPeriod ofof 
YearYear EffortEffort EffortEffort PerPer HourHour CensusCensus 

19611961 6,0026,002 2,8702,870 0.100.10 7/117/11 -- 9/99/9 

19621962 11,37711,377 5,4355,435 0.170.17 7/77/7 -- 9/79/7 

19631963 15,43015,430 7,4787,478 0.070.07 7/177/17 -- 9/109/10 

BearBear Creek,WeirCreek,Weir 

TheThe BearBear LakeLake systemsystem waswas selectedselected forfor intensiveintensive 
studystudy ofof juvenilejuvenile silversilver salmonsalmon becausebecause itit isis anan importantimportant 
spawningspawning andand rearingrearing area.area. TheThe timingtiming andand abundanceabundance ofof out­out­
migratingmigrating salmonoidssalmonoids fromfrom thethe systemsystem waswas measuredmeasured byby aa modi­modi­
fiedfied WolfWolf traptrap constructedconstructed acrossacross BearBear Creek,Creek, thethe outletoutlet ofof 
BearBear Lake,Lake, fromfrom MayMay 1111 toto JuneJune 30.30. TheThe WolfWolf traptrap waswas 
checkedchecked dailydaily atat approximatelyapproximately 0600,0600, 13001300 andand 2000.2000. 

TheThe firstfirst silversilver salmonsalmon smoltsmolt waswas capturedcaptured MayMay 2121 
andand aa fewfew werewere stillstill migratingmigrating downstreamdownstream whenwhen thethe WolfWolf traptrap 
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waswas removedremoved onon JuneJune 30.30. TheThe seasonalseasonal timingtiming ofof thethe smoltsmolt 
migrationmigration isis shownshown inin FIGUREFIGURE l-A.l-A. AA totaltotal ofof 7,2087,208 smoltsmolt I
 
waswas capturedcaptured withwith 9797 (1.3(1.3 perper cent)cent) foundfound deaddead inin thethe trap.trap. 
TheThe smoltsmolt werewere markedmarked toto provideprovide anan estimateestimate ofof thethe totaltotal 
ResurrectionResurrection BayBay adultadult runrun andand toto measuremeasure thethe fishingfishing andand I
 
naturalnatural mortality.mortality. TheThe leftleft pelvicpelvic andand adiposeadipose finsfins werewere 
clippedclipped afterafter thethe fishfish werewere anesthetizedanesthetized withwith 1:10,0001:10,000 MS-222.MS-222. I

FishFish werewere heldheld inin livelive boxesboxes untiluntil recoveryrecovery andand thenthen releasedreleased 
downstream.downstream. 

VariousVarious workersworkers onon redred salmonsalmon investigationsinvestigations havehave 
notednoted thatthat seawardseaward migrationmigration followedfollowed shortlyshortly afterafter breakupbreakup 
ofof lakelake iceice andand thatthat cessationcessation ofof seawardseaward migrationmigration hashas 
beenbeen relatedrelated toto increasingincreasing minimumminimum waterwater temperatures,temperatures, 
usuallyusually aboutabout 5050ooF.F. TheThe datedate ofof iceice breakupbreakup inin BearBear L~~e,L~~e, I 
waterwater temperaturestemperatures andand timingtiming ofof silversilver salmonsalmon smoltsmolt migra­migra­
tiontion forfor 19621962 andand 19631963 isis shownshown inin FIGUREFIGURE 2.2. ComparisonComparison 
ofof thethe twotwo yearsyears indicatesindicates climateclimate isis anan importantimportant factorfactor 
inin determiningdetermining timetime ofof seawardseaward migration.migration. DownstreamDownstream move­move­
mentment diddid notnot beginbegin untiluntil thethe iceice hadhad brokenbroken upup andand thethe waterwater 
reachedreached 39.539.500 F.F. NinetyNinety perper centcent ofof thethe migrationmigration occurredoccurred 
betweenbetween 4141 andand 5656ooF.F. ThisThis suggestssuggests silversilver salmonsalmon maymay havehave 
greatergreater temperaturetemperature tolerancetolerance limitslimits thanthan redred salmon,salmon, whosewhose 
migrationmigration isis usuallyusually terminatedterminated atat 5050ooF.F. 

TheThe coefficient"coefficient" ofof conditioncondition (K)(K) waswas determineddetermined forfor 
silversilver salmonsalmon smoltsmolt usingusing thethe conditioncondition alignmentalignment chartscharts 
presentedpresented inin CarlanderCarlander (1950).(1950). ForkFork lengthlength waswas usedused insteadinstead 
ofof standardstandard length.length. TheThe coefficientcoefficient ofof conditioncondition forfor 6868 
smoltsmolt inin 19621962 waswas 1.081.08 andand forfor 7070 smoltsmolt inin 19631963 waswas 1.03.1.03. 
TheThe length-weightlength-weight relationshiprelationship forfor silversilver salmonsalmon smoltsmolt withwith 
thethe curvecurve fittedfitted byby inspectioninspection isis presentedpresented inin FIGUREFIGURE 3.3. 

TheThe firstfirst redred salmonsalmon smoltsmolt waswas capturedcaptured onon MayMay 1919 
andand aa smallsmall numbernumber werewere stillstill beingbeing takentaken onon JuneJune 30,30, whenwhen 
thethe traptrap ~s~s removed.removed. TheThe seasonalseasonal timingtiming ofof theirtheir down­down­
streamstream migrationmigration isis presentedpresented inin FIGUREFIGURE l-B.l-B. AA totaltotal ofof 
33,90833,908 smoltsmolt waswas capturedcaptured withwith 9.19.1 perper centcent foundfound dead.dead. 
ThisThis highhigh mortalitymortality isis believedbelieved toto bebe duedue toto crowdingcrowding inin 
thethe receivingreceiving boxbox onon nightsnights whenwhen largelarge smoltsmolt migrationsmigrations 
coincidedcoincided withwith thosethose ofof DollyDolly Varden.Varden. TheThe meanmean forkfork lengthlength 
ofof 273273 smoltsmolt waswas 84.484.4 mmmm withwith aa rangerange ofof 4949 toto 132132 mm.mm. 

DollyDolly VardenVarden werewere thethe earliestearliest downstreamdownstream 
occurringoccurring atat thethe traptrap onon MayMay 11.11. TheThe seasonalseasonal timingtiming 
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FigureFigure 2.2.	 IceIce breakupbreakup onon BearBear Lake,Lake, waterwater temperaturestemperatures andand periodperiod 
betweoenbetweoen datesdates thatthat 55 andand 9595 perper centcent ofof silversilver salmonsalmon 
smoltsmolt migrationmigration occurred.occurred. 
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theirtheir migrationmigration isis shownshown inin FIGUREFIGURE I-C.I-C. TheThe lengthlength fre­fre­
quenciesquencies ofof fishfish collectedcollected atat differentdifferent datesdates showshow aa 
tendencytendency forfor thethe largerlarger fishfish toto migratemigrate earlierearlier inin thethe 
runrun (FIGURE(FIGURE 4).4). AA totaltotal ofof 23,33623,336 waswas enumeratedenumerated outout ofof 
BearBear LakeLake andand amongamong thesethese werewere 1010 DollyDolly VardenVarden taggedtagged 
duringduring thethe 19621962 out-migration.out-migration. AA taggingtagging programprogram waswas 
conductedconducted fromfrom MayMay 1515 toto MayMay 2525 atat thethe traptrap toto collectcollect 
furtherfurther datadata onon thethe distributiondistribution andand hominghoming tendencytendency ofof 
thesethese fishfish afterafter migrationmigration fromfrom BearBear Lake.Lake. InIn all,all, 372372 
DollyDolly VardenVarden rangingranging inin forkfork lengthlength fromfrom 306306 toto 501501 mmmm 
withwith aa meanmean ofof 364.8364.8 mmmm werewere taggedtagged withwith aa numberednumbered strapstrap 
tagtag onon thethe caudalcaudal peduncle.peduncle. 

BecauseBecause thethe weirweir panelspanels werewere removedremoved onon JulyJuly 25,25, 
thethe onlyonly upstreamupstream migrantsmigrants measuredmeasured werewere adultadult redred salmop;salmop; 
8,6518,651 fishfish werewere enumerated.enumerated. TheThe firstfirst fishfish waswas captur~a:captur~a: 
onon JuneJune 11 andand therethere werewere stillstill aa fewfew onon JulyJuly 25.25. TheirTheir 
seasonalseasonal migrationmigration patternpattern isis presentedpresented inin FIGUREFIGURE I-D.I-D. 

SilverSilver SalmonSalmon EscapementEscapement 

TheThe sevenseven majormajor streamsstreams inin whichwhich silversilver salmonsalmon 
cancan bebe accuratelyaccurately enumeratedenumerated byby footfoot havehave beenbeen surveyedsurveyed 
eacheach yearyear sincesince 19611961 toto provideprovide anan escapementescapement index.index. TheThe 
ResurrectionResurrection River,River, believedbelieved toto bebe thethe greatestgreatest producerproducer 
inin thethe area,area, isis notnot includedincluded becausebecause itit isis aa largelarge glacialglacial 
streamstream whichwhich cannotcannot bebe surveyedsurveyed usingusing directdirect methodsmethods ofof 
aerialaerial andand footfoot counts.counts. TheThe minimumminimum excapementexcapement forfor thethe indexindex 
streamsstreams isis presentedpresented inin TABLETABLE 4.4. ThisThis year'syear's totaltotal countcount 
ofof 860860 isis thethe lowestlowest recordedrecorded andand isis onlyonly 33.133.1 perper centcent 
ofof thethe 19621962 andand 51.151.1 perper centcent ofof thethe 19611961 escapement.escapement. 

MarkedMarked FishFish ReturnsReturns 

DuringDuring MayMay ~nd~nd JuneJune 1962,1962, thethe adiposeadipose andand leftleft 
pelvicpelvic fiRSfiRS ofof 1,7411,741 silversilver salmonsalmon smoltsmolt werewere clippedclipped atat 
thethe BearBear CreekCreek weir.weir. AnAn efforteffort waswas mademade toto examineexamine asas 
manymany ofof thesethese fish,fish, whichwhich returnedreturned asas adultsadults inin 1963,1963, asas 
possiblepossible forfor marksmarks duringduring thethe escapementescapement surveyssurveys conductedconducted 
byby footfoot onon BearBear Creek.Creek. OfOf 6060 fish,fish, 77 (11.7(11.7 perper cent)cent) werewere 
clipped.clipped. TheThe highhigh ratioratio ofof unmarkedunmarked fishfish toto markedmarked fishfish 
indicatesindicates thethe 19621962 estimatedestimated smoltsmolt migrationmigration ofof 3,633,3,633, ofof 
whichwhich 49.849.8 perper centcent werewere believedbelieved toto bebe unmarked,unmarked, maymay bebe 
inin error.error. TheThe disparitydisparity ofof markedmarked toto unmarkedunmarked returningreturning 
adultsadults isis probablyprobably duedue toto somesome oror allall ofof thethe following:following: 
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TABLETABLE 4.4. MinimumMinimum escapementescapement ofof silversilver salmonsalmon inin thethe ResurrectionResurrection BayBay areaarea fromfrom 19601960 
toto 1963.1963. 

19631963 19621962 19611961 19601960 
IDateIDate FishFish Escape-Escape- Escape-Escape- Escape-Escape- Escape-Escape-

NameName ofof StreamStream FirstFirst ObservedObserved mentment mentment mentment mentment 

AirportAirport CreekCreek 8/288/28 4242 3939 162162 381381 

BearBear CreekCreek 8/218/21 258258 1,484*1,484* 972972 

ClearClear CreekCreek 9/229/22 4040 7878 9696 267267 

t-'t-' DairyDairy CreekCreek 9/219/21 188188 603**603** 249249 
~~ 
~~ 

GrouseGrouse CreekCreek 10/1710/17 7676 6363 2424 105105 

JapJap CreekCreek 10/410/4 8181 9292 9191 127127 

SalmonSalmon CreekCreek 9/209/20 175175 242242 9090 

TotalTotal 860860 2,6012,601 1,6841,684 

** 293293 ofof thesethese fishfish werewere artificiallyartificially spawned.spawned.
 

**** 206206 ofof thesethese fishfish werewere artificiallyartificially spawned.spawned.
 

'-'---\..--\.. 
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higherhigher survivalsurvival ofof unmarkedunmarked fish,fish, adultsadults strayingstraying fromfrom otherother 
streams,streams, fykefyke netsnets notnot obtainingobtaining aa representativerepresentative samplesample ofof 
thethe seawardseaward migrants.migrants. 

TheThe survivalsurvival ofof markedmarked smoltsmolt toto returningreturning adultsadults 
(marine(marine survival)survival) inin BearBear CreekCreek waswas calculatedcalculated byby expandingexpanding 
thethe 11.711.7 percentagepercentage ofof markedmarked fishfish inin thethe samplesample ofof 6060 forfor 
thethe entireentire escapementescapement ofof 258.258. ThisThis yieldedyielded anan estimatedestimated 
3030 markedmarked fish.fish. TheThe survivalsurvival ofof markedmarked smoltsmolt toto returningreturning 
adultsadults waswas 1.721.72 perper centcent (30/1741)(30/1741) (100).(100). PrecociousPrecocious malesmales 
returningreturning thethe samesame yearyear asas thethe seawardseaward migrationmigration werewere notnot 
consideredconsidered inin survivalsurvival estimates.estimates. AnAn estimateestimate ofof thethe raterate 
ofof exploitationexploitation byby thethe totaltotal fisheryfishery waswas computedcomputed byby samplingsampling 
thethe catchcatch fromfrom ResurrectionResurrection Bay.Bay. TheThe commercialcommercial catchcatch atat 
thethe cannerycannery waswas sampledsampled becausebecause aa largelarge numbernumber ofof fishfish couldcould 
bebe easilyeasily checkedchecked inin aa shortshort periodperiod ofof time.time. InIn all,all, l'f~Ol'f~O 
adultadult silversilver salmonsalmon werewere examinedexamined ofof whichwhich 66 (4.8(4.8 perper cent)cent) 
werewere marked.marked. TheThe percentagepercentage ofof markedmarked fishfish expanedexpaned forfor 
thethe totaltotal harvestharvest ofof 9,5439,543 fishfish yieldedyielded anan estimatedestimated 4646 
markedmarked silversilver salmon.salmon. TheThe estimatedestimated raterate ofof exploitationexploitation 
waswas 2.642.64 perper centcent (46/1741)(46/1741) (100).(100). TheThe markedmarked fishfish catch­catch­
to-escapementto-escapement ratioratio waswas 1.5:11.5:1 (46/30).(46/30). 

SilverSilver SalmonSalmon AgeAge AnalysisAnalysis 

ScaleScale smearssmears werewere collectedcollected fromfrom silversilver salmonsalmon smoltsmolt 
periodicallyperiodically throughoutthroughout theirtheir seawardseaward migrationmigration atat thethe BearBear 
CreekCreek weir.weir. SmoltSmolt withwith twotwo winterswinters ofof lacustrinelacustrine residenceresidence 
(age(age II)II) comprisedcomprised 70.970.9 perper centcent ofof thethe sample.sample. TheThe samplesample 
sizesize andand percentagepercentage ofof fishfish inin eacheach ageage groupgroup forfor thethe 19621962 
andand 19631963 smoltsmolt migrationsmigrations isis presentedpresented inin TABLETABLE 5.5. TheThe 
lengthlength frequencyfrequency ofof 807807 smoltsmolt measuredmeasured randomlyrandomly duringduring thethe 
seawardseaward migrationmigration isis shownshown inin FIGUREFIGURE 5.5. AfterAfter BearBear LakeLake 
waswas rehabilitatedrehabilitated withwith rotenone,rotenone, 3737 juvenilejuvenile silversilver salmonsalmon 
werewere collectedcollected onon itsits shoresshores onon AugustAugust 28.28. TheThe ageage compo­compo­
sitionsition ofof ~his~his samplesample was:was: 2.72.7 perper centcent I1+'s;I1+'s; 86.586.5 perper centcent 
I+'sI+'s andand 10.810.8 perper centcent O+'s.O+'s. TheseThese fishfish rangedranged inin forkfork 
lengthlength fromfrom 5757 toto 113113 mm.mm. ThisThis samplesample waswas notnot consideredconsidered 
toto bebe representativerepresentative ofof thethe totaltotal populationpopulation duedue toto thethe 
smallsmall numbernumber ofof youngyoung ofof thethe year.year. SamplesSamples ofof silversilver 
salmonsalmon fryfry ·(0+)·(0+) werewere collectedcollected byby dipdip nettingnetting inin BearBear Creek.Creek. 
TheThe forkfork lengthslengths andand weightsweights ofof thesethese fishfish areare shownshown inin 
TABLETABLE 6.6. 

AgeAge designationsdesignations forfor adultadult silversilver salmonsalmon followedfollowed 
thosethose ofof GilbertGilbert andand RichRich (1927);(1927); forfor example,example, aa 4343 denotesdenotes 
aa fishfish whichwhich migratedmigrated toto seasea inin itsits thirdthird yearyear andand returnedreturned 
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FigureFigure 6.6.	 LengthLength frequencyfrequency ofof 
commercialcommercial catchcatch inin 
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TABLETABLE 5.5. TheThe ageage compositioncomposition ofof silversilver salmonsalmon smoltsmolt col­col­
lectedlected atat thethe BearBear CreekCreek weirweir inin 19621962 andand 1963.1963. 

YearYear 

19621962 

19631963 

No.No. afaf 
FishFish 

6767 

5555 

PerPer CentCent ofof TotalTotal AgeAge CompositionComposition 
II IIII IIIIII 

20.920.9 68.768.7 10.410.4 

27.327.3 70.970.9 1.81.8 

,i,i 
/'/' 

TABLETABLE 6.6. TheThe meanmean forkfork length,length, meanmean weightsweights andand rangesranges ofof 
silversilver salmonsalmon fryfry collectedcollected inin BearBear CreekCreek duringduring 
1963.1963. 

DatesDates ofof No.No. ofof MeanMean LengthLength MeanMean WeightWeight 
Ca:e.tureCa:e.ture FishFish (Millimeter)(Millimeter) RangeRange (Grams)(Grams) RangeRange 

7/16-177/16-17 1818 46.846.8 35-6535-65 1.461.46 0.4-3.80.4-3.8 

7/23-247/23-24 3232 48.748.7 40-6740-67 1.671.67 0.8-3.50.8-3.5 

8/138/13 ........ 88 55.455.4 47-6047-60 1.761.76 1.1-2.01.1-2.0 
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asas anan adultadult inin itsits fourthfourth year.year. AA samplingsampling ofof thethe commer­commer­
cialcial catchcatch takentaken byby pursepurse seinersseiners inin ResurrectionResurrection BayBay 
yieldedyielded 220220 scalescale samples,samples, butbut 4141 perper centcent ofof thethe scalesscales 
werewere regeneratedregenerated inin thethe nuclearnuclear area.area. TheseThese werewere eliminatedeliminated 
fromfrom thethe sample.sample. TheThe dominantdominant ageage groupgroup waswas 43's,43's, whichwhich 
comprisedcomprised 75.475.4 perper centcent ofof thethe sample.sample. TheThe ageage compositioncomposition 
ofof silversilver salmonsalmon fromfrom ResurrectionResurrection BayBay forfor 19621962 andand 19631963 isis 
presentedpresented inin TABLETABLE 7.7. TheThe lengthlength frequencyfrequency ofof 668668 adultadult 
silversilver salmonsalmon byby sex,sex, fromfrom thethe commercialcommercial catch,catch, isis presentedpresented 
inin FIGUREFIGURE 6.6. TheThe meanmean forkfork lengthlength ofof malesmales waswas 677677 mmmm andand 
thethe meanmean forkfork lengthlength ofof femalesfemales waswas 699699 mm.mm. TheThe sexsex ratioratio 
ofof malesmales toto femalesfemales waswas 1.2:1.1.2:1. 

TABLETABLE 7.7.	 TheThe ageage compositioncomposition ofof silversilver salmonsalmon adultsadults col­col­
lectedlected fromfrom ResurrectionResurrection BayBay inin 19621962 andand 1963.1963. JJ 

/'/' 

PerPer CentCent ofof TotalTotal 
No.No. ofof MethodMethod ofof AgeAge CompositionComposition 

YearYear FishFish CaptureCapture 3232 44 33 5454 

19621962 119119 HookHook andand LineLine 36.136.1 62.262.2 1.71.7 

19631963 130130 PursePurse SeineSeine 24.624.6 75.475.4 

BearBear LakeLake	 RehabilitationRehabilitation 

AnAn attemptattempt isis beingbeing mademade toto increaseincrease silversilver salmonsalmon pro­pro­
ductionduction byby improvingimproving thethe freshfresh waterwater rearingrearing areasareas utilizedutilized 
byby juvenilejuvenile salmonsalmon throughthrough eliminationelimination ofof competitorcompetitor andand 
predatorpredator fishes.fishes. ThisThis attemptattempt waswas instigatedinstigated inin 19631963 byby 
rehabilitatingrehabilitating BearBear LakeLake (FIGURE(FIGURE 7).7). ThisThis lakelake offersoffers thethe 
greatestgreatest potentialpotential forfor rearingrearing salmonsalmon inin thethe ResurrectionResurrection 
BayBay area.area. ,..,.. 

PriorPrior toto thethe rehabilitation,rehabilitation, thethe volumevolume ofof thethe lakelake 
waswas graduallygradually loweredlowered fromfrom 15,12815,128 acre-feetacre-feet toto 13,85013,850 acre­acre­
feetfeet byby dredgingdredging thethe outlet.outlet. AA barrierbarrier 55 feetfeet highhigh waswas 
thenthen constructedconstructed toto holdhold thethe treatedtreated waterwater untiluntil detoxica­detoxica­
tion,tion, andand toto preventprevent thethe ingressingress ofof nonsalmonnonsalmon species.species. TheThe 
lakelake waswas treatedtreated onon AugustAugust 2626 withwith derrisderris rootroot (7.4-8.5(7.4-8.5 perper 
centcent rotenone)rotenone) atat aa concentrationconcentration ofof 1.01.0 p.p.m.p.p.m. withwith anan 
averageaverage rotenonerotenone levellevel ofof 55 perper cent.cent. TheThe shorelineshoreline andand 
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inletsinlets werewere treatedtreated withwith 2.52.5 perper centcent emulsifiedemulsified rotenone.rotenone. 
DestroyedDestroyed fishfish consistedconsisted ofof threespinethreespine sticklebacks,sticklebacks, sculpins,sculpins, 
DollyDolly Varden,Varden, juvenilejuvenile andand spentspent adultadult redred salmon,salmon, andand 
juvenilejuvenile andand aa fewfew adultadult silversilver salmon.salmon. NoNo chumchum oror pinkpink 
salmonsalmon werewere observed.observed. 

FishFish placedplaced inin fivefive testtest cagescages atat variousvarious depthsdepths 
beforebefore thethe treatmenttreatment werewere allall deaddead whenwhen checkedchecked afterafter thethe 
treatment.treatment. ExtensiveExtensive fishingfishing withwith baitedbaited minnowminnow trapstraps 
andand 2,4482,448 hourshours ofof nettingnetting withwith variablevariable meshmesh gillgill netsnets 
revealedrevealed nono livelive fish.fish. ToxicToxic waterwater flowedflowed overover thethe barrierbarrier 
onon OctoberOctober 5,5, afterafter 4141 daysdays ofof impoundment,impoundment, andand killedkilled 3131 
femalefemale andand 2828 malemale silversilver salmonsalmon inin BearBear Creek.Creek. OfOf thethe 
deaddead andand moribundmoribund females,females, 1919 werewere artificiallyartificially spawnedspawned 
andand yieldedyielded 76,49876,498 eggs.eggs. TheThe lakelake waswas consideredconsidered detoxi-detoxi­
catedcated onon OctoberOctober 17,17, aboutabout 5252 daysdays afterafter treatment.treatment. .J

1-'1-' 
.J 

BearBear LakeLake waswas restockedrestocked fromfrom NovemberNovember 1313 toto Decem­Decem­
berber 88 withwith 148,057148,057 juvenilejuvenile silversilver salmonsalmon (0+)(0+) fromfrom thethe 
FireFire LakeLake Hatchery.Hatchery. TheThe fishfish rangedranged inin forkfork lengthlength fromfrom 
5656 toto 9999 mmmm withwith aa meanmean ofof 8181 mmmm andand weighedweighed anan averageaverage 
ofof 8888 perper pound.pound. TheseThese fishfish areare thethe resultresult ofof eggseggs takentaken 
atat BearBear CreekCreek inin thethe fallfall ofof 1962.1962. 
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SteelheadSteelhead eggseggs artificiallyartificially fertilizedfertilized inin thethe fieldfield andand takentaken 
toto hatcherieshatcheries forfor incubationincubation andand subsequentsubsequent plantingplanting inin waterswaters 
nearnear populationpopulation centers.centers. 
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