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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. ,..,.. 



I 
I	 
I 
I 
~ 

VolumeVolume 55	 ReportReport No.No. 8-C-48-C-4 

JOBJOB COMPLETIONCOMPLETION REPORTREPORT 

RESEARCHRESEARCH PROJECTPROJECT SEGMENTSEGMENT 

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

ProjectProject No:No: F-5-R-5F-5-R-5 Title:Title:	 SportSport FishFish EvaluationEvaluation ofof 
ShipShip CreekCreek andand CampbellCampbell 
Creek.Creek. 

JobJob No:No: 8-C-48-C-4 

PeriodPeriod Covered:Covered: MarchMarch 1,1, 19631963 toto MarchMarch 1,1, 1964.1964. 

Abstract:Abstract: 

StreamflowStreamflow datadata onon ShipShip andand CampbellCampbell CreeksCreeks revealreveal 
thatthat lowlow flowflow periodsperiods occuroccur fromfrom JanuaryJanuary throughthrough AprilApril andand 
highhigh periodsperiods ofof flowflow occuroccur fromfrom MayMay throughthrough October.October. Diver­Diver­
sion DamDam totaltotalSlon ofof waterwater atat thethe CityCity ofof AnchorageAnchorage exceedsexceeds thethe 
flowflow ofof ShipShip CreekCreek atat timestimes duringduring thethe winter.winter. NoNo extensiveextensive 
diversiondiversion occursoccurs onon CampbellCampbell Creek.Creek. ProjectedProjected AnchorageAnchorage 
populationpopulation growthgrowth indicatesindicates waterwater diversiondiversion inin MarchMarch fromfrom 
ShipShip CreekCreek forfor domesticdomestic purposespurposes willwill exceedexceed itsits totaltotal flowflow 
byby 1973.1973. 

WaterWater samplessamples takentaken onon ShipShip CreekCreek indicateindicate thatthat thethe 
soot-ladensoot-laden effluenteffluent fromfrom thethe FortFort RichardsonRichardson powerpower plantplant maymay 
bebe detrimentaldetrimental toto salmonoidsalmonoid eggseggs andand fish.fish. TheThe recordedrecorded 
chemicalchemical characteristicscharacteristics dodo notnot appearappear harmfulharmful toto thethe fishfish 
inin ShipShip andand CampbellCampbell Creeks.Creeks. TheThe powerpower plantplant effluentseffluents 
alongalong ShipShip CreekCreek raisedraised thethe overalloverall streamstream temperaturetemperature 
nearlynearly 44ooF.F. 

VisualVisual surveyssurveys nearnear peakpeak spawningspawning inin 19631963 revealedrevealed 
119119 adultadult kingking salmonsalmon andand 4343 reddsredds inin ShipShip Creek,Creek, andand 159159 
kingskings andand 5454 reddsredds inin CampbellCampbell Creek.Creek. PinkPink andand chumchum salmonsalmon 
escapementescapement waswas lessless thanthan inin 1962.1962. 

CreelCreel censuscensus datadata takentaken onon ShipShip andand CampbellCampbell CreeksCreeks 
indicatedindicated thatthat heaviestheaviest fishingfishing pressurepressure occurredoccurred earlyearly inin 
thethe seasonseason andand duringduring highhigh tidetide periods.periods. NonlicensedNonlicensed 
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juvenilesjuveniles werewere thethe largestlargest fishingfishing groupgroup withwith DollyDolly VardenVarden 
thethe mostmost frequentfrequent speciesspecies caughtcaught inin bothboth streams.streams. RateRate ofof 
anglerangler successsuccess waswas 0.270.27 fishfish perper hourhour inin ShipShip CreekCreek andand 
0.460.46 fishfish perper hourhour inin CampbellCampbell Creek.Creek. 

AA fishfish ladderladder waswas constructedconstructed atat thethe FortFort RichardsonRichardson 
DamDam inin thethe summersummer ofof 1963.1963. 

AA beaverbeaver damdam andand severalseveral debrisdebris jamsjams werewere removedremoved onon 
thethe NorthNorth ForkFork ofof CampbellCampbell Creek.Creek. 

CohoCoho salmonsalmon hatchinghatching experimentsexperiments conductedconducted onon ShipShip andand 
CampbellCampbell CreeksCreeks revealedrevealed thatthat eggseggs depositeddeposited inin thethe fallfall 
overwinteredoverwintered andand hatchedhatched inin thethe spring.spring. IndicationsIndications fromfrom 
experimentsexperiments withwith kingking salmonsalmon eggseggs showshow thatthat eggseggs depositeddeposited 
inin ShipShip andand CampbellCampbell CreeksCreeks inin JulyJuly hatchhatch beforebefore freeze-up.freeze-up. 

Recommendations:Recommendations: 

ItIt isis recommendedrecommended thisthis studystudy bebe discontinued.discontinued. Evalua­Evalua­
tiontion ofof thethe datadata obtainedobtained fromfrom ShipShip CreekCreek andand CampbellCampbell CreekCreek 
shouldshould bebe incorporatedincorporated withwith JobJob 8-B,8-B, PopulationPopulation StudiesStudies ofof 
KingKing SalmonSalmon inin thethe UpperUpper CookCook InletInlet Drainage.Drainage. 

Objectives:Objectives: 

ToTo evaluateevaluate thethe effecteffect ofof multiplemultiple waterwater useuse onon thethe 
sportsport fishfish populationspopulations ofof ShipShip andand CampbellCampbell CreeksCreeks andand toto 
provideprovide recommendationsrecommendations forfor improvingimproving thethe runsruns ofof anadromousanadromous 
trouttrout andand salmon.salmon. 

TechniquesTechniques Used:Used: 

StreamflowStreamflow datadata onon ShipShip andand CampbellCampbell CreeksCreeks werewere ob­ob­
tainedtained fromfrom thethe U.U. S.S. GeologicalGeological Survey,Survey, FortFort RichardsonRichardson andand 
thethe CityCity ofof Anchorage.Anchorage. 

WaterWater samplessamples werewere takentaken andand recordedrecorded toto establishestablish thethe 
effectseffects ofof thethe powerpower plantplant effluentseffluents onon ShipShip CreekCreek andand 
seasonalseasonal variationsvariations onon CampbellCampbell Creek.Creek. DissolvedDissolved oxygen,oxygen, 
hydrogen-ionhydrogen-ion concentrationsconcentrations andand turbidityturbidity teststests werewere deter­deter­
minedmined byby aa HachHach Colorimeter.Colorimeter. CarbonCarbon dioxidedioxide andand totaltotal alka­alka­
linitylinity concentrationsconcentrations werewere ascertainedascertained byby thethe titrimetrictitrimetric 
method.method. AnAn ImhoffImhoff conecone waswas usedused toto determinedetermine settleablesettleable 
matter.matter. 
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SurveysSurveys werewere conductedconducted onon ShipShip andand CampbellCampbell CreeksCreeks 
byby snowsnow vehicle,vehicle, rubberrubber raftraft andand foot.foot. InformationInformation gatheredgathered 
includedincluded escapementescapement andand distributiondistribution ofof spawningspawning salmon,salmon, 
peakpeak spawningspawning periods,periods, naturalnatural andand artificialartificial barriersbarriers 
present,present, locationlocation andand typetype ofof existingexisting waterwater diversiondiversion oror 
pollutants,pollutants, tidaltidal fluctuationsfluctuations andand otherother physicalphysical changeschanges 
ofof thethe twotwo streamstream systems.systems. 

AA creelcreel censuscensus studystudy waswas conductedconducted onon ShipShip CreekCreek andand 
CampbellCampbell CreekCreek fromfrom MayMay 2626 toto SeptemberSeptember 29.29. 

ExperimentsExperiments werewere performedperformed onon ShipShip andand CampbellCampbell CreeksCreeks 
toto determinedetermine thethe lengthlength ofof incubationincubation period,period, onsetonset ofof 
hatching,hatching, meanmean incubationincubation temperaturestemperatures andand eggegg andand fryfry 
survivalsurvival ofof artificiallyartificially depositeddeposited cohocoho andand kingking salmonsalmon 
eggs.eggs. TheThe studiesstudies werewere initiatedinitiated onon datesdates coincidingcoinciding withwith 
thethe peakpeak spawningspawning periodsperiods ofof eacheach species.species. 

Findings:Findings: 

DescriptionDescription ofof thethe streams,streams, fishfish ladders,ladders, darnsdams andand 
theirtheir locations,locations, coolingcooling pondpond intakeintake screensscreens andand existingexisting 
pollutantspollutants havehave beenbeen reportedreported inin thethe 19611961 andand 19621962 com­com­
pletionpletion reportsreports F-5-R-3F-5-R-3 andand F-5-R-4,F-5-R-4, JobJob 8-C-4.8-C-4. 

ShipShip CreekCreek 

TheThe diversiondiversion ofof waterwater atat thethe CityCity ofof AnchorageAnchorage DamDam 
isis utilizedutilized forfor domesticdomestic purposespurposes byby thethe militarymilitary basesbases andand 
Anchorage.Anchorage. OnOn sixsix occasionsoccasions inin 19631963 andand twotwo inin 1964,1964, diver­diver­
sionsion ofof waterwater exceededexceeded thethe totaltotal ShipShip CreekCreek flow,flow, therebythereby 
haltinghalting thethe flowflow ofof waterwater overover thethe dam.dam. TheThe lengthlength ofof timetime 
untiluntil thethe flowflow ofof waterwater overover thethe damdam isis resumedresumed dependsdepends onon 
manymany factors.factors. SomeSome ofof thesethese areare timetime ofof day,day, timetime ofof year,year, 
weatherweather andand thethe extentextent ofof continuedcontinued diversion.diversion. OnOn oneone ofof 
thosethose days,days, MarchMarch 11,11, 1963,1963, thethe reservoirreservoir waswas loweredlowered 0.950.95 
footfoot belowbelow thethe liplip ofof thethe dam.dam. TheThe minusminus readingsreadings occurringoccurring 
inin JanuaryJanuary 19641964 werewere thethe resultresult ofof iceice jamsjams inin thethe streamstream 
aboveabove thethe reservoir.reservoir. TheThe jamsjams blockedblocked thethe creekcreek forfor aa shortshort 
time,time, reducingreducing thethe volumevolume ofof waterwater flowingflowing intointo thethe reservoir.reservoir. 
ThisThis waswas undoubtedlyundoubtedly detrimentaldetrimental toto thethe salmon,salmon, trouttrout andand 
theirtheir spawnspawn inin thethe streamstream immediatelyimmediately below.below. AlthoughAlthough waterwater 
hashas stoppedstopped flowingflowing overover thethe CityCity ofof AnchorageAnchorage Dam,Dam, suffi ­suffi ­
cientcient percolationpercolation ofof subsurfacesubsurface waterswaters occuroccur fromfrom thethe stream­stream­
bedbed belowbelow toto maintainmaintain aa year-roundyear-round waterwater flowflow overover thethe FortFort 
RichardsonRichardson DamDam 3.33.3 milesmiles downstream.downstream. DefiniteDefinite locationslocations ofof 

237237
 



------------------------------- ---~ 

thethe springspring areasareas areare notnot known.known. StreamStream flowflow datadata indicateindicate 
thatthat periodsperiods ofof lowlow flowflow generallygenerally occuroccur fromfrom FebruaryFebruary 
throughthrough AprilApril andand highhigh flowsflows occuroccur fromfrom MayMay throughthrough OctoberOctober 
(TABLE(TABLE 1)1) (U.S.(U.S. GeologicalGeological Survey).Survey). TheThe militarymilitary andand CityCity 
ofof AnchorageAnchorage havehave drilleddrilled 1111 wellswells fromfrom 19551955 toto thethe presentpresent 
toto supplementsupplement waterwater needsneeds duringduring lowlow flowflow periods.periods. Stabili­Stabili ­
zationzation ofof thethe diversaiondiversaion ofof waterwater throughthrough thethe useuse ofof thesethese 
wellswells duringduring thethe lowlow flowflow monthsmonths isis shownshown onon TABLETABLE 2.2. 
UndergroundUnderground waterwater isis availableavailable toto aa depthdepth ofof approximatelyapproximately 
600600 feetfeet wherewhere bedrockbedrock isis encountered.encountered. AdditionalAdditional wellswells 
and/orand/or infiltrationinfiltration galleries,galleries, horizontalhorizontal subsurfacesubsurface waterwater 
collectingcollecting pipespipes oror tanks,tanks, couldcould possiblypossibly bebe usedused asas anan 
alternatealternate duringduring periodsperiods whenwhen lowlow surfacesurface flowsflows prevail.prevail. 
CityCity Engineers,Engineers, inin projectingprojecting thethe populationpopulation growthgrowth ofof 
Anchorage,Anchorage, predictpredict thatthat byby 19731973 thethe waterwater demanddemand duringduring 
MarchMarch willwill exceedexceed thethe flowflow ofof ShipShip CreekCreek (FIGURE(FIGURE 1).1). TheThe 
predictionprediction isis basedbased solelysolely onon thethe useuse ofof ShipShip CreekCreek surfacesurface 
water.water. 

TheThe temperaturetemperature studiesstudies initiatedinitiated inin 19611961 andand thethe 
pollutionpollution studiesstudies initiatedinitiated inin 19631963 werewere coordinatedcoordinated soso 
samplessamples ofof eacheach couldcould bebe takentaken onon thethe samesame date.date. WaterWater 
temperaturestemperatures werewere takentaken toto determinedetermine thethe effecteffect ofof powerpower 
plantplant heatedheated waterwater onon thethe overalloverall streamstream temperature,temperature, andand 
pollutionpollution samplessamples werewere collectedcollected toto determinedetermine thethe effectseffects 
ofof threethree powerpower plantplant effluentseffluents onon thethe waterwater andand fisheryfishery ofof 
ShipShip Creek.Creek. TheThe sixsix samplesample stationsstations utilizedutilized inin thesethese 
studiesstudies havehave beenbeen describeddescribed inin thethe 19611961 completioncompletion report.report. 
SamplesSamples werewere collectedcollected fromfrom thethe threethree powerpower plantplant effluentseffluents 
(Stations(Stations 2,2, 55 andand 8)8) andand fromfrom aboveabove oror belowbelow eacheach effluenteffluent 
(Stations(Stations 3,3, 44 andand 9).9). WaterWater andand airair temperaturestemperatures werewere 
recordedrecorded simultaneouslysimultaneously withwith thethe waterwater samples.samples. WaterWater 
samplessamples werewere testedtested forfor dissolveddissolved oxygen,oxygen, carboncarbon dioxide,dioxide, 
totaltotal alkalinity,alkalinity, hydrogen-ionhydrogen-ion concentration,concentration, turbidityturbidity 
andand settleablesettleable matter.matter. 

TheThe annualannual meanmean waterwater temperaturestemperatures atat StationsStations 55 andand 
88 werewere higherhigher inin 19631963 thanthan inin 1962;1962; whereaswhereas atat StationStation 22 itit 
waswas lowerlower (TABLE(TABLE 3).3). TheThe 19631963 annualannual meanmean waterwater tempera­tempera­
turestures ofof thethe controlcontrol stationsstations (3,(3, 44 andand 9)9) werewere lowerlower thanthan 
inin 1962.1962. AlthoughAlthough thethe effluenteffluent temperaturestemperatures atat StationsStations 55 
andand 88 werewere higherhigher inin 1963,1963, theirtheir increaseincrease doesdoes notnot raiseraise 
thethe 19631963 temperaturestemperatures atat thethe controlcontrol stationsstations toto thethe 19621962 
levelslevels (TABLE(TABLE 3).3). TheThe FortFort RichardsonRichardson andand ElmendorfElmendorf powerpower 
plantplant effluentseffluents raiseraise thethe overalloverall streamstream temperaturetemperature approxi­approxi­

F, preventingpreventing formationformation ofof iceice covercover onon mostmost ofofmatelymately 3.73.700 P, 
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TABLETABLE 1.1. TheThe meanmean monthlymonthly waterwater flowflow ofof ShipShip CreekCreek andand amountamount ofof waterwater usedused byby thethe CityCity ofof 
AnchorageAnchorage andand militarymilitary inin 1961,1961, 19621962 andand 19631963 asas measuredmeasured atat DamDam 5.5. 

DischargeDischarge MM 00 nthnth 
YearYear 1.n c.c. .. s.s. Jan.Jan. Mar.Feb.Feb. Mar. Apr.Apr. MayMay JuneJune Aug.JulyJuly Aug. Sept.Sept. Oct.Oct. Nov.Nov. Dec.Dec... ff ** ~n 

ShipShip CreekCreek 79.379.3 54.654.6 35.935.9 46.346.3 227.0227.0 470.0470.0 345.0345.0 259.0259.0 293.0293.0 262.0262.0 90.990.9 48.548.5 
19611961 WaterWater UseUse 15.515.5 14.014.0 15.615.6 13.113.1 14.114.1 18.918.9 19.019.0 18.018.0 18.918.9 15.015.0 12.912.9 12.012.0 

TotalTotal FlowFlow 94.894.8 68.668.6 51.51.55 59.459.4 241.1241.1 488.9488.9 364.0364.0 277.0277.0 311.311. 99 277.0277.0 103.8103.8 60.560.5 

NN 
ww 
~~ 

19621962 
ShipShip CreekCreek 
WaterWater UseUse 
TotalTotal FlowFlow 

29.829.8 
16.916.9 
46.746.7 

24.924.9 
15.915.9 
40.840.8 

18.618.6 
16.816.8 
35.435.4 

25.125.1 
15.615.6 
40.740.7 

134.0134.0 
18.418.4 

152.4152.4 

670.0670.0 
16.916.9 

686.9686.9 

349.0349.0 
18.018.0 

367.0367.0 

150.0150.0 
19.019.0 

169.0169.0 

135.0135.0 
17.117.1 

152.1152.1 

84.184.1 
17.717.7 

101.101. 88 

66.766.7 
16.516.5 
83.283.2 

47.847.8 
17.717.7 
65.565.5 

19631963 
ShipShip CreekCreek 
WaterWater UseUse 
TotalTotal FlowFlow 

35.335.3 
17.717.7 
53.053.0 

24.824.8 
16.616.6 
41.441.4 

12.712.7 
15.615.6 
28.328.3 

17.417.4 
14.714.7 
32.132.1 

237.0237.0 
14.114.1 

251.1251.1 

546.0546.0 
18.818.8 

564.8564.8 

601.0601.0 
21.021.0 

622.0622.0 

394.0394.0 
18.218.2 

412.2412.2 

179.0179.0 
18.518.5 

197.5197.5 

104.0104.0 
17.317.3 

121.3121.3 

42.342.3 
17.417.4 
59.759.7 

40.240.2 
16.116.1 
56.356.3 

** c.f.s.c.f.s. -- cubiccubic feetfeet perper secondsecond 



 

TABLETABLE 2.2.	 TheThe meanmean waterwater flowflow duringduring February,February, MarchMarch andand AprilApril ofof ShipShip Creek,Creek, andand thethe 
waterwater usedused byby thethe CityCity ofof AnchorageAnchorage andand militarymilitary inin 19531953 throughthrough 19631963 asas 
measuredmeasured atat DamDam 5.5. 

MonthMonth c.f.s. 
DischargeDischarge 
inin c.t.s. ** 19531953 19541954 19551955 19561956 

YEAYEA RR 

19571957 19581958 19591959 19601960 19611961 19621962 19631963 

Feb.Feb. 
ShipShip Creek**Creek** 
WaterWater UseUse 
TotalTotal FlowFlow 

23.923.9 
21.021.0 
44.944.9 

14.414.4 
24.024.0 
38.438.4 

7.97.9 
26.026.0 
33.933.9 

5.95.9 
27.627.6 
33.533.5 

14.214.2 
20.920.9 
35.135.1 

25.725.7 
18.118.1 
43.843.8 

17.117.1 
17.917.9 
35.035.0 

20.820.8 
16.516.5 
37.337.3 

54.654.6 
14.014.0 
68.668.6 

24.924.9 
15.915.9 
40.840.8 

24.824.8 
16.616.6 
41.441.4 

NN ShipShip CreekCreek 11.011.0 6.06.0 5.65.6 3.63.6 7.57.5 19.919.9 11.11. 88 12.112.1 35.935.9 18.6IB.6 12.712.7 
c: 
~~ 

c Mar.Mar. WaterWater UseUse 21.021.0 28.028.0 26.026.0 27.227.2 20.720.7 18.318.3 18.018.0 14.414.4 15.615.6 16.816.8 15.615.6 
TotalTotal FlowFlow 32.032.0 34.034.0 31.631.6 30.830.8 28.228.2 38.238.2 29.829.8 26.526.5 51.551.5 35.435.4 28.328.3 

ShipShip CreekCreek 20.520.5 4.84.8 6.66.6 14.514.5 16.016.0 31.931.9 22.322.3 24.324.3 46.346.3 25.125.1 17.417.4 
Apr.Apr. Wa terWater UseUse 21.021.0 25.025.0 24.024.0 23.423.4 20.620.6 17.017.0 16.916.9 12.212.2 13.113.1 15.615.6 14.714.7 

TotalTotal FlowFlow 41.541.5 29.829.8 30.630.6 37.937.9 36.636.6 48.94B.9 39.239.2 36.536.5 59.459.4 40.740.7 32.132.1 

c.f.s.** c.t.s. -- cubiccubic feetfeet perper secondsecond 

**** streamflowstreamflow belowbelow DamDam 55 minusminus thethe diversiondiversion 
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TABLETABLE 3.3. MeanMean monthlymonthly andand annualannual temperaturestemperatures atat 66 stationsstations onon ShipShip CreekCreek fromfrom 
MarchMarch 19621962 throughthrough FebruaryFebruary 1964,1964, expressedexpressed inin degreesdegrees Fahrenheit.Fahrenheit. 

MonthMonth 
StationStation 22 
19621962 19631963 

StationStation 33 
19621962 19631963 

StationStation 44 
19621962 19631963 

StationStation 55 
19621962 19631963 

StationStation 88 
19621962 19631963 

StationStation 99 
19621962 19631963 

N 
>l>­
N 

tv 
~ 

~ 

MarchMarch 
AprilApril 
MayMay 
JuneJune 
JulyJuly 
AugustAugust 
SeptemberSeptember 
OctoberOctober 
NovemberNovember 
DecemberDecember 
JanuaryJanuary 
FebruaryFebruary 

-­

5050 
5959 
6262 
6565 
7171 
7070 

5858 
4141 
4949 
5757 
5555 

-­

4646 
4444 
4646 
5050 
6363 

5959 
6161 
6060 
6060 
5454 
4343 

-­

3939 
4444 
4646 
4949 
5656 
5656 

4040 
3333 
3535 
3535 
4141 

-­

3838 
4343 
4545 
4646 
4848 

4949 
4444 
3434 
3737 
3939 
3636 

-­

5454 
5454 
5252 
5050 
5858 
5555 

4343 
4242 
4242 
4747 
4747 

-­

4949 
4747 
5959 
5050 
5757 

5252 
4646 
4444 
4444 
4747 
4545 

-­

7070 
7070 
7373 
7373 
7676 
7676 

7171 
7474 
7070 
7373 
7171 

-­

6868 
7171 
7979 
8282 
8383 

8989 
8080 
9090 
8282 
8787 
8989 

-­

6262 
6565 
7070 
6565 
6767 
7676 

6060 
6161 
5757 
6767 
6060 

-­

7171 
7070 
6868 
6464 
7373 

7777 
5656 
6464 
6868 
6666 
6565 

-­

-­

3434 
3535 
4040 
4747 
5353 
5050 

3636 
3333 
3232 
3232 

3535 
3535 
4040 
4141 
4747 
4747 
4646 
3939 
3232 
3333 
3333 
3232 

AnnualAnnual MeanMean 57.957.9 53.353.3 43.143.1 41.741.7 49.549.5 49.149.1 72.572.5 81.81. 88 64.564.5 67.567.5 39.239.2 38.338.3 
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thethe streamstream fromfrom thethe FortFort RichardsonRichardson DamDam downstream.downstream. WaterWater 
samplessamples werewere notnot obtainedobtained duringduring August.August. 

ChemicalChemical analysisanalysis ofof thethe waterwater samplessamples inin 19631963 diddid notnot 
demonstratedemonstrate concentrationconcentration rangesranges detrimentaldetrimental toto fishesfishes 
(TABLES(TABLES 4,4, 5,5, 6,6, 77 andand 8).8). PeriodicPeriodic observationsobservations belowbelow 
thethe powerpower plantplant effluentseffluents havehave notnot revealedrevealed anyany fishfish mor­mor­
talities.talities. ItIt isis concludedconcluded thatthat thethe chemicalchemical characteristicscharacteristics 
ofof thethe ElmendorfElmendorf andand ChugachChugach powerpower plantplant effluentseffluents areare notnot 
harmfulharmful toto thethe fishfish populationspopulations ofof ShipShip Creek.Creek. TheThe FortFort 
RichardsonRichardson effluenteffluent (Station(Station 8)8) waswas considerablyconsiderably moremore turbidturbid 
thanthan thethe otherother stations.stations. TurbidityTurbidity andand settleablesettleable mattermatter 
werewere thethe onlyonly teststests consistentlyconsistently performedperformed onon thisthis sample.sample. 
UsingUsing aa dilutiondilution factorfactor withwith thethe HachHach Colorimeter,Colorimeter, turbidityturbidity 
readingsreadings fluctuatedfluctuated fromfrom 4040 toto 6,3006,300 ppmppm (TABLE(TABLE 8).8). Settle­Settle­
ableable mattermatter measurementsmeasurements rangedranged fromfrom 0.00.0 toto mlll10.010.0 mIll usingusing 
anan ImhoffImhoff conecone (American(American PublicPublic HealthHealth Association,Association, 1955).1955). 
TheThe highesthighest readingsreadings ofof bothboth teststests occurredoccurred onon AprilApril 12.12. 
FlushingFlushing ofof stacksstacks severalseveral timestimes aa dayday causescauses thethe heavyheavy 
sootsoot concentrations.concentrations. TheThe effectseffects ofof thisthis soot-ladensoot-laden 
effluenteffluent isis apparentapparent forfor 1/41/4 toto 1/21/2 milemile belowbelow itsits con­con­
fluencefluence withwith ShipShip Creek.Creek. NoNo adultadult salmonsalmon werewere observedobserved 
spawningspawning inin thisthis area.area. WhatWhat effectseffects thethe sootsoot maymay havehave onon 
eggseggs inin thisthis areaarea areare notnot known.known. 

NoNo newnew pollutantspollutants otherother thanthan thosethose reportedreported inin thethe 
19621962 completioncompletion reportreport havehave beenbeen observedobserved duringduring thethe pastpast 
reportreport period.period. 

CreelCreel censuscensus studiesstudies werewere initiatedinitiated atat thethe beginningbeginning 
ofof thethe trouttrout seasonseason toto establishestablish trendstrends ofof fishing,fishing, peakpeak 
fishingfishing pressure,pressure, speciesspecies andand sizessizes ofof fishfish caughtcaught andand raterate 
ofof anglerangler success.success. BecauseBecause ofof limitedlimited manpower,manpower, aa modifiedmodified 
randomrandom samplesample byby calendarcalendar monthsmonths waswas employedemployed toto obtainobtain 
anan eveneven distributiondistribution ofof samplingsampling throughoutthroughout thethe season.season. AA 
12-hour12-hour periodperiod waswas sampledsampled onon thethe daysdays selectedselected forfor census­census­
inging andand 2020 daysdays (14(14 weekdaysweekdays andand 66 weekendweekend days)days) werewere 
sampled.sampled. TheseThese daysdays werewere selectedselected fromfrom aa tabletable ofof randomrandom 
numbersnumbers (Dixon(Dixon andand Massey,Massey, 1957).1957). AA progressiveprogressive countcount waswas 
usedused inin contactingcontacting fishermenfishermen onon ShipShip Creek.Creek. BecauseBecause ofof thethe 
distancedistance betweenbetween accessibleaccessible fishingfishing areas,areas, aa vehiclevehicle waswas 
used.used. AllAll knownknown fishingfishing spotsspots werewere checkedchecked atat leastleast twicetwice 
duringduring aa samplesample day.day. 

HeaviestHeaviest fishingfishing pressurepressure occurredoccurred earlyearly inin thethe fish­fish­
inging season,season, duringduring thethe peakpeak adultadult migrationmigration periodperiod ofof thethe 
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TABLETABLE 4.4. DissolvedDissolved oxygenoxygen concentrationsconcentrations atat 55 stationsstations onon ShipShip CreekCreek fromfrom 
MarchMarch I,I, 19631963 toto FebruaryFebruary 18,18, 1964,1964, expressedexpressed inin partsparts perper million.million. 

SS tat iont a t i o n 
DateDate 22 33 44 55 99 

MarchMarch I,I, 19631963 9.09.0 9.09.0 9.29.2 7.87.8 10.610.6 
MarchMarch 15,15, 19631963 7.07.0 10.910.9 9.89.8 8.88.8 11.211.2 
MarchMarch 29,29, 19631963 9.99.9 11.011.0 10.210.2 8.28.2 11.811.8 
AprilApril 12,12, 19631963 9.19.1 11.411.4 9.89.8 7.87.8 11.611.6 
MayMay 15,15, 19631963 10.310.3 9.89.8 9.49.4 8.18.1 11.411.4 

!'0!'0 JuneJune 11,11, 19631963 9.39.3 10.010.0 9.29.2 7.37.3 10.710.7 
H::>H::> 
H::>H::> JulyJuly 3,3, 19631963 7.97.9 9.09.0 8.08.0 6.56.5 10.610.6 

SeptemberSeptember 5,5, 19631963 9.29.2 9.49.4 8.58.5 6.56.5 9.39.3 
SeptemberSeptember 26,26, 19631963 9.59.5 10.610.6 10.410.4 7.07.0 10.510.5 
OctoberOctober 14,14, 19631963 8.58.5 10.010.0 9.69.6 6.76.7 10.010.0 
NovemberNovember 28,28, 19631963 9.09.0 10.210.2 9.89.8 6.36.3 10.410.4 
DecemberDecember 20,20, 19631963 9.29.2 10.110.1 9.79.7 6.06.0 11.411.4 
JanuaryJanuary 17,17, 19641964 10.410.4 10.810.8 10.610.6 7.07.0 12.012.0 
FebruaryFebruary 18,18, 19641964 10.910.9 11.11. 88 10.910.9 7.17.1 12.512.5 



----------------------
TABLETABLE 5.5. CarbonCarbon dioxidedioxide concentrationsconcentrations atat 55 stationsstations onon ShipShip CreekCreek fromfrom MarchMarch 1,1, 

19631963 toto FebruaryFebruary 18,18, 1964,1964, expressedexpressed inin partsparts perper million.million. 

Stationt t i o nS a 
DateDate 22 33 44 55 99 

MarchMarch 1,1, 19631963 44 44 44 55 44 
MarchMarch 15,15, 19631963 33 44 33 77 33 
MarchMarch 29,29, 19631963 44 33 33 33 22 
AprilApril 12,12, 19631963 77 22 44 55 22 

NN 
AprilApril 26,26, 19631963 33 11 55 22 22 

*'"*'" MayMay 15,15, 19631963 22 33 22 33 11
U1U1 

JuneJune 11,11, 19631963 33 22 11 11 11 
JulyJuly 3,3, 19631963 33 22 22 22 11 
SeptemberSeptember 5,5, 19631963 22 22 22 00 11 
SeptemberSeptember 26,26, 19631963 22 11 11 11 11 
OctoberOctober 14,14, 19631963 33 22 22 22 22 
NovemberNovember 28,28, 19631963 22 22 33 22 22 
DecemberDecember 20,20, 19631963 33 22 33 33 22 
JanuaryJanuary 17,17, 19641964 33 33 22 22 11 
FebruaryFebruary 18,18, 19641964 33 22 33 22 22 



 

 

TABLETABLE 6.6. TotalTotal alkalinityalkalinity concentrationsconcentrations atat 66 stationsstations onon ShipShip CreekCreek fromfrom 
MarchMarch 1,1, 19631963 toto FebruaryFebruary 18,18, 1964,1964, expressedexpressed inin r~rtsr~rts perper million.million. 

Stationt t i	 o nS a 
DateDate 22 33 44 55 88 99 

MarchMarch 1,1, 19631963 124124 112112 111111 107107 2525 5656 
MarchMarch 15,15, 19631963 168168 150150 139139 141141 -­ 7777 
MarchMarch 29,29, 19631963 118118 136136 114114 111111 -­ 5858 
AprilApril 12,12, 19631963 109109 110110 108108 114114 -­ 7272 
AprilApril 26,26, 19631963 7575 7272 7474 7373 8484 3434 

NN MayMay 15,15, 19631963 6060 6060 5656 5858 8080 4040 
~~ 

0'10'1	 JuneJune 11,11, 19631963 4747 4444 4545 4545 3838 3737 
JulyJuly 3,3, 19631963 4646 4242 4040 4242 5151 4141 
SeptemberSeptember 5,5, 19631963 5454 5757 4949 4949 -­ 4444 
SeptemberSeptember 26,26, 19631963 6565 6464 6161 6262 -­ 6969 
OctoberOctober 14,14, 19631963 6565 6464 6161 6363 8181 5353 
DecemberDecember 20,20, 19631963 9090 8484 7979 8585 -­ 4949 
JanuaryJanuary 17,17, 19641964 8585 9494 8888 9292 -­ 6060 
FebruaryFebruary 18,18, 19641964 9999 9898 9191 9494 -­ 5555 



- -- -----------

TABLETABLE 7.7.	 Hydrogen-ionHydrogen-ion (pH)(pH) concentrationsconcentrations atat 66 stationsstations onon ShipShip CreekCreek fromfrom 
MarchMarch 1,1, 19631963 IS,toto FebruaryFebruary lS, 1964.1964. 

SS tata iono nt t i 
DateDate 22 33 44 55 

MarchMarch 1,I, 19631963 7.67.6 7.77.7 7.77.7 7.S7.S 
MarchMarch 15,15, 19631963 7.67.6 7.67.6 7.57.5 7.67.6 
MarchMarch 29,29, 19631963 7.47.4 7.67.6 7.67.6 7.57.5 
AprilApril 12,12, 19631963 7.67.6 7.S7.S 7.67.6 7.37.3 
AprilApril 26,26, 19631963 7.8 7.67.67.87.8	 7.S 7.67.6 
MayMay 15,15, 19631963 7.57.5 7.47.4 7.57.5 7.47.4 

NN JuneJune 11,11, 19631963 7.37.3 7.47.4 7.47.4 7.47.4 
II:>II:> 
-...J-...J JulyJuly 3,3, 19631963 7.37.3 7.27.2 7.27.2 7.37.3 

SeptemberSeptember 5,5, 19631963 7.57.5 7.67.6 7.57.5 7.87.8 
SeptemberSeptember 26,26, 19631963 7.47.4 7.67.6 7.67.6 7.67.6 
OctoberOctober 14,14, 19631963 7.47.4 7.67.6 7.57.5 7.57.5 

2S,NovemberNovember 28, 19631963 7.67.6 7.57.5 7.47.4 7.67.6 
DecemberDecember 20,20, 19631963 7.77.7 7.77.7 7.57.5 7.67.6 
JanuaryJanuary 17,17, 19641964 7.47.4 7.47.4 7.27.2 7.47.4 

18, 19641964 7.67.6 7.47.4 7.67.6FebruaryFebruary lS,	 7.47.4 

** ThisThis stationstation (Fort(Fort RichardsonRichardson CoolingCooling PondPond effluent)effluent) oftenoften tootoo 

S*S* 

-- ­

-- ­

-- ­

-- ­

7.S7.8 
-- ­
7.47.4 
7.87.8 
-- ­
-- ­
7.87.8 
--­

-- ­

-- ­

-- ­


turbidturbid toto 

99 

7.67.6 
7.37.3 
7.37.3 
7.47.4 
7.07.0 
7.57.5 
7.47.4 
7.47.4 
7.67.6 
7.67.6 
7.57.5 
7.37.3 
7.47.4 
7.27.2 
7.37.3 

sample.sample. 



 

TABLETABLE 8.8. TurbidityTurbidity concentrationsconcentrations atat 66 stationsstations onon ShipShip CreekCreek fromfrom MarchMarch I,I, 19631963 
toto FebruaryFebruary 18,18, 1964,1964, expressedexpressed inin partsparts perper million.million. 

Statlont t i o nS a 
DateDate 22 33 44 55 88 99 

MarchMarch I,I, 19631963 44 130130 00 2020 4,4004,400 00 
MarchMarch IS,IS, 19631963 2020 2020 00 55 2,3002,300 00 
MarchMarch 29,29, 19631963 2020 3030 00 00 2,4002,400 00 
AprilApril 12,12, 19631963 3535 00 00 2020 6,3006,300 00 
AprilApril 26,26, 19631963 160160 100100 190190 120120 200200 250250 

tvtv MayMay 15,15, 19631963 220220 230230 140140 220220 1,5001,500 8080 
~~	 II,()')()')	 JuneJune 11, 19631963 120120 150150 7070 4040 4040 4040 

JulyJuly 3,3, 19631963 100100 160160 5050 6060 220220 6060 
SeptemberSeptember 5,5, 19631963 - - - - 5,5005,500 
OctoberOctober 14,14, 19631963 4040 1010 2020 1010 550550 00 
NovemberNovember 28,28, 19631963 110110 1010 1010 2020 3,9003,900 1010 
DecemberDecember 20,20, 19631963 2525 4040 33 55 1,8001,800 00 
JanuaryJanuary 17,17, 19641964 55 4040 22 22 290290 00 
FebruaryFebruary 18,18, 19641964 2525 1515 00 00 3,0003,000 00 
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kingking salmonsalmon andand duringduring periodsperiods ofof highhigh tidetide levelslevels (Figure(Figure 2)2) .. 
ObservationsObservations indicateindicate thatthat whenwhen adultadult salmonsalmon areare migratingmigrating 
fromfrom saltsalt waterwater intointo ShipShip Creek,Creek, mostmost ofof thethe fishingfishing efforteffort 
isis extendedextended forfor 11 oror 22 hourshours atat highhigh tidetide oror tidestides duringduring 
anyoneanyone samplesample day.day. FishingFishing pressurepressure onon allall thethe weekendweekend 
daysdays sampledsampled (73(73 man-daysman-days oror 12.212.2 fishermenfishermen perper day)day) waswas 
lessless thanthan thethe weekdaysweekdays sampledsampled (219(219 man-daysman-days oror 15.615.6 fisher­fisher­
menmen perper day).day). OutOut ofof thethe 292292 man-daysman-days ofof fishingfishing effort,effort, 
216216 oror 7474 perper centcent werewere fromfrom thethe juvenilejuvenile nonlicensednonlicensed ageage 
groups.groups. AA man-dayman-day constitutesconstitutes oneone individualindividual anglerangler makingmaking 
atat leastleast oneone appearanceappearance onon aa streamstream toto fishfish duringduring oneone day.day. 

AA totaltotal ofof 292292 anglersanglers caughtcaught 109109 fishfish forfor aa raterate 
ofof successsuccess perper hourhour ofof efforteffort ofof 0.270.27 (TABLE(TABLE 9).9). TheThe mostmost 
popularpopular andand productiveproductive baitbait usedused waswas fishfish eggseggs withwith aa 6868 perper 
centcent anglerangler frequency.frequency. DollyDolly VardenVarden werewere thethe predominantpredominant 
speciesspecies caught,caught, followedfollowed byby kingking salmonsalmon (TABLE(TABLE 10).10). AlthoughAlthough 
salmonsalmon fishingfishing waswas prohibitedprohibited inin 1963,1963, 3838 "jack""jack" kingskings werewere 
caughtcaught andand released.released. RainbowRainbow trout,trout, pinkpink salmonsalmon andand white­white­
fishfish (species(species undetermined)undetermined) werewere alsoalso caught.caught. TheThe DollyDolly 
VardenVarden caughtcaught averagedaveraged 8.88.8 inchesinches inin lengthlength (TABLE(TABLE 10)10) withwith 
aa rangerange ofof 3.13.1 toto 13.013.0 inches.inches. TheThe rainbowrainbow trouttrout caughtcaught 
alsoalso averagedaveraged 8.88.8 inchesinches inin lengthlength withwith aa rangerange ofof 6.36.3 toto 
10.510.5 inches,inches, andand thethe whitefishwhitefish averagedaveraged 12.812.8 inchesinches inin lengthlength 
rangingranging fromfrom 12.112.1 toto 13.213.2 inches.inches. 

AllAll thethe kingking salmonsalmon caughtcaught andand releasedreleased werewere inin 
thethe "jack""jack" sizesize categorycategory andand averagedaveraged 17.717.7 inchesinches inin lengthlength 
withwith aa rangerange ofof 13.413.4 toto 20.520.5 inchesinches (TABLE(TABLE 10).10). TheThe pinkpink 
salmonsalmon averageaverage sizesize waswas 19.719.7 inchesinches inin lengthlength withwith aa rangerange 
ofof 18.818.8 toto 20.220.2 inches.inches. TheThe firstfirst kingking waswas caughtcaught andand 
releasedreleased onon JuneJune 6,6, indicatingindicating thatthat theythey startstart enteringentering 
ShipShip CreekCreek inin earlyearly June.June. 

FootFoot surveyssurveys inin latelate JulyJuly andand earlyearly AugustAugust werewere 
conductedconducted toto determinedetermine thethe numbernumber ofof spawningspawning salmon,salmon, 
numbernumber ofof redds,redds, peakpeak salmonsalmon spawningspawning periodperiod andand anyany 
physicalphysical changeschanges inin thethe stream.stream. TheThe surveysurvey waswas accomplishedaccomplished 
duringduring aa 3-day3-day periodperiod andand coveredcovered thethe samesame areaarea fromfrom thethe 
CityCity ofof AnchorageAnchorage DamDam toto thethe mouthmouth ofof ShipShip CreekCreek (11.5(11.5 miles)miles) 
asas lastlast year'syear's survey.survey. InIn thethe sectionsection fromfrom thethe CityCity ofof 
AnchorageAnchorage DamDam toto thethe FortFort RichardsonRichardson DamDam (3.3(3.3 miles)miles) 3232 
kingking salmonsalmon andand 1515 reddsredds werewere counted.counted. InIn 19621962 nono salmonsalmon 
werewere observedobserved inin thisthis stretch.stretch. HighHigh waterwater conditionsconditions duringduring 
thethe migrationmigration periodperiod keptkept waterwater flowingflowing inin aa smallsmall by-passby-pass 
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FigureFigure 2.2. FishingFishing pressurepressure andand tidaltidal fluctuationsfluctuations onon ShipShip CreekCreek fromfrom MayMay 27,27, toto 
55 eptemeptem berber 29,29, 1963.1963. 
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TABLETABLE 9.9. SummarySummary ofof anglerangler catchcatch byby monthmonth onon ShipShip CreekCreek inin 1963.1963. 

ItemItem MayMay JuneJune JulyJuly Aug.Aug. Sept.Sept. 
TotalTotal 
NumberNumber 

N 
U1 
I-' 

tv 
(JJ 

t-' 

NumberNumber ofof AnglersAnglers 
HoursHours FishedFished 
NumberNumber ofof Fish:Fish: 

DollyDolly VardenVarden 
RainbowRainbow TroutTrout 
WhitefishWhitefish 
KingKing SalmonSalmon 
PinkPink SalmonSalmon 

TotalTotal FishFish 

-
-
-
-

1919 
16.016.0 

44 

44 

-

175175 
220.0220.0 

2727 
11 
22 

3737 

6767 

5353 
128.5128.5 

1313 
1111 

11 
11 
66 

3232 

-
-
-
-

3838 
35.835.8 

11 

11 

-
-
-
-

77 
5.05.0 

55 

55 

292292 
405.3405.3 

5050 
1212 

33 
3838 

66 

109109 

CatchCatch PerPer HourHour 0.250.25 0.300.30 0.250.25 0.280.28 1.01.0 0.270.27 



TABLETABLE 10.10. NumbersNumbers andand averageaverage forkfork lengthslengths inin inchesinches ofof thethe variousvarious speciesspecies ofof 
sportsport caughtcaught fishfish inin ShipShip CreekCreek fromfrom MayMay 2727 toto SeptemberSeptember 29,29, 1963.1963. 

DollyDolly VardenVarden KingKing SalmonSalmon RainbowRainbow TroutTrout PinkPink SalmonSalmon WhitefishWhitefish 
MonthMonth No.No. AL*AL* No.No. ALAL No.No. ALAL No.No. ALAL No.No. ALAL 

MayMay 44 5.05.0 
JuneJune 2727 9.89.8 3737 17.717.7 11 10.510.5 -­ -­ 22 12.712.7 
JulyJuly 1313 8.98.9 11 18.018.0 1111 8.78.7 66 19.719.7 11 13.213.2 
Aug.Aug. 11 12.312.3 
Sept.Sept. 55 4.04.0 

NN 
U1 
NN 
U1 TOTALTOTAL 5050 8.88.8 3838 17.717.7 1212 8.88.8 66 19.719.7 33 12.812.8 

*AL*AL -- AverageAverage LengthLength 
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streamstream aroundaround thethe ladderlessladderless FortFort RichardsonRichardson Dam.Dam. ThisThis 
enabledenabled fishfish toto movemove intointo thethe spawningspawning areasareas aboveabove thethe 
dam.dam. TotalsTotals ofof 119119 kingking salmonsalmon andand 4343 reddsredds werewere countedcounted 
inin thethe entireentire streamstream comparedcompared toto 5858 kingskings andand 3535 reddsredds 
countedcounted inin 1962.1962. LessLess thanthan 1/51/5 ofof thethe totaltotal salmonsalmon countedcounted 
werewere dead,dead, indicatingindicating thatthat thethe peakpeak spawningspawning periodperiod waswas 
slightlyslightly laterlater thisthis year.year. 

OnlyOnly 2020 pinkpink salmonsalmon andand 99 chumchum salmonsalmon werewere ob­ob­
servedserved duringduring surveyssurveys inin JulyJuly andand August.August. AlthoughAlthough itit isis 
knownknown thatthat ShipShip CreekCreek producesproduces even-yeareven-year cyclescycles ofof pinkpink 
salmon,salmon, itit isis notnot understoodunderstood whywhy thethe chumchum salmonsalmon countscounts 
werewere low.low. 

AA 200200 yardyard areaarea immediatelyimmediately belowbelow thethe FortFort 
RichardsonRichardson DamDam waswas surveyedsurveyed byby footfoot onon OctoberOctober 1515 whenwhen 2222 
spawningspawning cohocoho salmonsalmon andand 55 reddsredds werewere observed.observed. InIn thisthis 
samesame area,area, 1313 cohocoho salmonsalmon werewere countedcounted inin 1962.1962. 

AlthoughAlthough thethe pinkpink andand chumchum salmonsalmon escapementescapement 
decreaseddecreased inin 1963,1963, thethe escapementescapement ofof kingking andand cohocoho salmonsalmon 
increased.increased. 

TheThe flowflow ofof ShipShip CreekCreek waswas changedchanged belowbelow thethe 
WestWest ElmendorfElmendorf DamDam toto preventprevent erosionerosion ofof aa sewagesewage line.line. 
AA streamstream areaarea 150150 yardsyards longlong waswas straightenedstraightened andand thethe 
spawningspawning gravelgravel disturbed.disturbed. NoNo naturalnatural obstructionsobstructions oror 
diversionsdiversions werewere notednoted inin thethe entireentire survey.survey. 

ContinuedContinued observationsobservations werewere mademade ofof thethe physicalphysical 
characteristicscharacteristics ofof thethe fishfish laddersladders toto determinedetermine whatwhat 
effectseffects theythey maymay havehave onon migratingmigrating fish.fish. InIn twotwo instances,instances, 
minorminor modificationsmodifications werewere mademade toto correctcorrect thethe deficiencies.deficiencies. 
AtAt thethe ChugachChugach PowerPower PlantPlant Dam,Dam, adultadult salmonsalmon werewere havinghaving 
difficultydifficulty swimmingswimming intointo thethe fishfish ladderladder entranceentrance duedue toto 
shallowshallow water.water. ThisThis waswas quicklyquickly remediedremedied byby placingplacing largelarge 
rocksrocks acrossacross 1/21/2 ofof thethe entrance.entrance. AA partialpartial velocityvelocity 
barrierbarrier existedexisted inin thethe ladderladder atat thethe CentralCentral ElmendorfElmendorf 
Dam.Dam. DuringDuring construction,construction, thethe lowermostlowermost bafflebaffle waswas placedplaced 
approximatelyapproximately 1212 inchesinches lowerlower thanthan planplan specifications.specifications. 
AA dropdrop ofof almostalmost 22 feetfeet betweenbetween thethe firstfirst andand secondsecond poolspools 
preventedprevented manymany ofof thethe salmonsalmon fromfrom passingpassing throughthrough thethe poolpool 
slotsslots (FIGURE(FIGURE 6,6, ADFG,ADFG, 1963).1963). InIn thethe summersummer ofof 1963,1963, thethe 
bafflebaffle waswas raisedraised andand thethe slotsslots enlarged,enlarged, makingmaking thethe waterwater 
flowflow equalequal throughoutthroughout thethe ladder.ladder. 
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ConstructionConstruction ofof aa fishfish ladderladder atat thethe FortFort RichardsonRichardson 
DamDam (FIGURE(FIGURE 3)3) waswas completedcompleted onon AugustAugust 27,27, 1963.1963. TheThe fishfish 
ladderladder isis 2020 feetfeet inin lengthlength andand consistsconsists ofof 55 pools;pools; eacheach 
poolpool isis 44 feetfeet widewide byby 44 feetfeet long.long. TheThe ladderladder parallelsparallels 
thethe faceface ofof thethe damdam fromfrom itsits centercenter toto thethe northernnorthern edge.edge. 
TheThe stepssteps areare 99 inchesinches highhigh betweenbetween eacheach successivesuccessive pool,pool, 
andand thethe poolspools areare approximatelyapproximately 44 feetfeet deep.deep. WaterWater flowsflows 
intointo thethe ladderladder throughthrough aa 4-foot4-foot openingopening inin thethe faceface ofof 
thethe dam.dam. BecauseBecause thethe fishfish ladderladder waswas completedcompleted afterafter thethe 
adultadult kingking salmonsalmon runs,runs, itsits efficiencyefficiency inin passingpassing adultadult 
salmonsalmon isis notnot yetyet known.known. 

StudiesStudies werewere initiatedinitiated onon ShipShip CreekCreek onon NovemberNovember 1,1, 
19621962 toto determinedetermine thethe emergenceemergence timetime ofof cohocoho salmon.salmon. Six­Six­
teenteen envelopesenvelopes werewere placedplaced inin individualindividual artificialartificial reddsredds 
atat StationStation 99 (200(200 feetfeet belowbelow thethe FortFort RichardsonRichardson Dam)Dam) onon 
ShipShip Creek.Creek. TheThe envelopesenvelopes werewere constructedconstructed ofof finefine hard­hard­
wareware clothcloth andand 5050 fertilizedfertilized eggseggs werewere placedplaced inin eacheach en­en­
velope.velope. TwoTwo rowsrows ofof eighteight envelopesenvelopes eacheach werewere setset perpen­perpen­
diculardicular toto thethe flowflow ofof thethe streamstream inin thethe streambed.streambed. WaterWater 
andand airair temperaturestemperatures werewere recordedrecorded periodicallyperiodically duringduring 
incubationincubation ofof thethe eggs.eggs. SoonSoon afterafter placingplacing thethe eggseggs inin 
thethe stream,stream, waterwater temperaturestemperatures droppeddropped andand anan iceice covercover 
formedformed overover thethe area.area. 

WhenWhen thethe iceice meltedmelted onon MarchMarch 29,29, 1963,1963, thethe firstfirst 
envelopeenvelope waswas uncovereduncovered andand examinedexamined forfor development.development. EggEgg 
developmentdevelopment indicatedindicated aboutabout early-eyeearly-eye stage.stage. OneOne envelopeenvelope 
waswas uncovereduncovered eacheach weekweek thereafterthereafter andand onon MayMay 33 thethe firstfirst 
hatchedhatched eggegg waswas observed.observed. AfterAfter thisthis date,date, oneone envelopeenvelope 
waswas uncovereduncovered everyevery 33 daysdays untiluntil MayMay 2020 whenwhen highhigh waterwater 
mademade itit impossibleimpossible toto retrieveretrieve thethe envelopes.envelopes. AllAll en­en­
velopesvelopes checkedchecked hadhad hatchedhatched eggs.eggs. OfOf thethe 88 envelopesenvelopes 
checked,checked, aa 3636 perper centcent survivalsurvival waswas recorded.recorded. IncubationIncubation 
periodperiod waswas 184184 daysdays atat aa meanmean waterwater temperaturetemperature ofof approxi­approxi­
matelymately 34oF.34°F. 

StudiesStudies similarsimilar toto thethe cohocoho eggegg hatchinghatching studiesstudies 
werewere conductedconducted withwith kingking salmonsalmon eggs.eggs. OnOn JulyJuly 25,25, duringduring 
thethe spawningspawning period,period, 5050 fertilizedfertilized kingking salmonsalmon eggseggs werewere 
placedplaced inin eacheach ofof 55 envelopesenvelopes inin ShipShip CreekCreek atat StationStation 9.9. 
TheThe envelopesenvelopes werewere checkedchecked aboutabout everyevery 55 days.days. OnOn AugustAugust 1313 
ShipShip CreekCreek waswas diverteddiverted aroundaround thisthis areaarea inin preparationpreparation forfor 
thethe constructionconstruction ofof aa fishfish ladderladder overover thethe FortFort RichardsonRichardson 
Dam.Dam. AtAt thisthis timetime nearlynearly allall ofof thethe eggseggs werewere killed.killed. OnOn 
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FigureFigure 3.3. ViewView fromfrom thethe northnorth shoreshore ofof thethe nearlynearly completedcompleted 
fishfish ladderladder overover thethe FortFort RichardsonRichardson DamDam onon ShipShip 
Creek.Creek. 
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AugustAugust 2020 thethe remainingremaining livelive eggseggs werewere eyed.eyed. TheThe averageaverage 
waterwater temperaturetemperature ofof ShipShip CreekCreek fromfrom JulyJuly 2525 toto NovemberNovember 11 
(100(100 days)days) waswas approximatelyapproximately 454500 F.F. ThisThis indicatesindicates thatthat 
kingking salmonsalmon eggseggs maymay hatchhatch beforebefore winter.winter. 

CampbellCampbell CreekCreek 

ThereThere isis nono extensiveextensive diversiondiversion ofof waterwater fromfrom CampbellCampbell 
CreekCreek otherother thanthan incidentalincidental irrigationalirrigational usesuses byby propertyproperty 
ownersowners alongalong thethe stream.stream. StreamflowStreamflow datadata onon thethe SouthSouth ForkFork 
ofof CampbellCampbell CreekCreek fromfrom 19611961 throughthrough 19631963 indicateindicate thatthat lowlow 
flowflow periodsperiods occuroccur fromfrom JanuaryJanuary throughthrough AprilApril andand periodsperiods 
ofof highhigh flowflow occuroccur fromfrom MayMay throughthrough OctoberOctober (TABLE(TABLE 11)11) (U.S.(U.S. 
GeologicalGeological Survey).Survey). TheThe minimumminimum flowflow recordedrecorded inin 19631963 waswas 
55 cubiccubic feetfeet perper secondsecond whichwhich occurredoccurred duringduring aa 27-day27-day periodperiod 
inin latelate MarchMarch andand earlyearly April.April. AA maximummaximum flowflow ofof 292292 cfscfs 
occurredoccurred onon JulyJuly 17,17, 1963.1963. ItIt isis notnot knownknown ifif thethe lowlow 
streamflowsstreamflows duringduring thethe winterwinter areare detrimentaldetrimental toto thethe eggseggs 
and/orand/or youngyoung fish.fish. 

WaterWater samplessamples werewere collectedcollected atat threethree stationsstations (Sta­(Sta­
tionstions 1,1, 44 andand 5)5) establishedestablished alongalong CampbellCampbell CreekCreek inin 19611961 
toto determinedetermine tributarytributary temperaturetemperature influenceinfluence onon thethe overalloverall 
streamstream temperature,temperature, chemicalchemical characteristicscharacteristics andand seasonalseasonal 
temperaturetemperature andand chemicalchemical changes.changes. WaterWater andand airair tempera­tempera­
turestures werewere takentaken simultaneouslysimultaneously withwith eacheach waterwater sample.sample. 
ThereThere isis nono significantsignificant differencedifference betweenbetween 19621962 andand 19631963 
annualannual meanmean waterwater temperaturestemperatures (TABLE(TABLE 12).12). TheThe waterwater 
samplessamples werewere analyzedanalyzed forfor DO,DO, C02,C02, totaltotal alkalinity,alkalinity, pHpH 
andand turbidity.turbidity. ChemicalChemical analysisanalysis ofof thethe waterwater indicatedindicated 
thatthat nono unusualunusual concentrationconcentration patternpattern otherother thanthan normalnormal 
seasonalseasonal variationsvariations occurredoccurred duringduring 19631963 (TABLES(TABLES 13,13, 14,14, 
15,15, 1616 andand 17)17) .. 

AnAn intensifiedintensified creelcreel censuscensus studystudy waswas conductedconducted onon 
CampbellCampbell CreekCreek fromfrom MayMay 2626 toto SeptemberSeptember 2929 whenwhen 1414 weekdaysweekdays 
andand 77 weekendweekend daysdays werewere sampled.sampled. DuringDuring thethe samplesample periodperiod 
therethere werewere moremore man-daysman-days ofof efforteffort duringduring weekweek daysdays (14.5(14.5 
anglers)anglers) thanthan duringduring weekendweekend daysdays (11.3(11.3 anglers).anglers). TheThe 
creelcreel censuscensus methodmethod usedused isis describeddescribed inin ShipShip CreekCreek findingsfindings 
ofof thisthis report.report. 

FishingFishing pressurepressure waswas greatestgreatest duringduring thethe firstfirst partpart 
ofof thethe trouttrout season,season, adultadult migrationmigration periodsperiods andand highhigh tidetide 
levelslevels (FIGURE(FIGURE 4).4). TheThe studystudy revealedrevealed thatthat highhigh tidestides 
affectaffect fishermenfishermen numbersnumbers duringduring thethe coursecourse ofof aa samplesample day.day. 
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TABLETABLE 11.11. TheThe meanmean monthlymonthly waterwater flowflow ofof thethe SouthSouth ForkFork ofof CampbellCampbell CreekCreek inin 1961,1961, 19621962 
andand 1963.1963. 
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TABLETABLE 12.12.	 MeanMean monthlymonthly andand annualannual temperaturestemperatures atat 33 sta­sta­
tionstions onon CampbellCampbell CreekCreek fromfrom MarchMarch 19621962 throughthrough 
FebruaryFebruary 1963,1963, expressedexpressed inin degreesdegrees Fahrenheit.Fahrenheit. 

StationStation 11 StaSta tiontion 44 StationStation 55 
MonthMonth 19621962 19631963 19621962 19631963 19621962 19631963 

MarchMarch 3232 3333 3232 3333 3232 3232 
AprilApril 3333 3232 3535 3333 3535 3333 
MayMay 4141 4040 3838 4141 3737 4141 
JuneJune 5050 5050 4747 4444 4545 4242 
JulyJuly 5858 5252 5252 4747 5353 4747 
AugustAugust 5757 4949 4848 4949 
SeptemberSeptember 5151 4444 4545 
OctoberOctober 4040 3838 3535 3838 3636 3939 
NovemberNovember 3232 3333 3333 3333 3232 3333 
DecemberDecember 3232 3333 3232 3232 3232 3333 
JanuaryJanuary 3232 3232 3232 3434 3232 3333 
FebruaryFebruary 3232 3333 3232 3232 3232 3232 

AnnualAnnual MeanMean 39.939.9 38.838.8 37.937.9 38.338.3 37.737.7 37.337.3 

TABLETABLE 13.13.	 DissolvedDissolved oxygenoxygen concentrationsconcentrations atat 33 stationsstations 
onon CampbellCampbell CreekCreek fromfrom MarchMarch 1,1, 19631963 toto Febru­Febru­
aryary 18,18, 1964,1964, expressedexpressed inin partsparts perper million.million. 

SS tt aa tt ii oo nn 
DateDate 11 44 55 

Mar.Mar. 1,1, 19631963 9.99.9 11.11. 55 11.311.3 
Mar.Mar. 15,15, 19631963 8.68.6 11.111.1 11.411.4 
Mar.Mar. 29,29, 19631963 10.010.0 11.311.3 10.910.9 
Apr.Apr. 11,11, 19631963 9.09.0 11.011.0 11.211.2 
Apr.Apr. 26,26, 19631963 11.211.2 
MayMay 15,15, 19631963 10.110.1 10.710.7 10.610.6 
JuneJune 11,11, 19631963 10.410.4 10.310.3 10.510.5 
JulyJuly 3,3, 19631963 10.010.0 9.99.9 10.010.0 
Sept.Sept. 5,5, 19631963 10.110.1 9.59.5 9.19.1 
Sept.Sept. 26,26, 19631963 10.510.5 10.410.4 10.710.7 
Oct.Oct. 14,14, 19631963 10.510.5 10.210.2 10.310.3 
Nov.Nov. 28.28. 19631963 9.69.6 9.79.7 
Dec.Dec. 20,20, 19631963 9.29.2 10.510.5 10.710.7 
Jan.Jan. 17,17, 19641964 10.810.8 11.811.8 12.012.0 
Feb.Feb. 18,18, 19641964 11.311.3 12.212.2 12.312.3 
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TABLETABLE 14.14.	 CarbonCarbon dioxidedioxide concentrationsconcentrations atat 33 stationsstations onon 
CampbellCampbell CreekCreek fromfrom MarchMarch 1,1, 19631963 toto FebruaryFebruary 18,18, 
1964,1964, expressedexpressed inin partsparts perper million.million. 

S a 
DateDate 11 44 55 

MarchMarch 1,1, 19631963 1111 77 33 
MarchMarch 15,15, 19631963 77 33 22 
MarchMarch 29,29, 19631963 66 33 22 
AprilApril 12,12, 19631963 44 44 22 
AprilApril 26,26, 19631963 66 55 22 
MayMay 15,IS, 19631963 22 33 11 
JuneJune 11,11, 19631963 11 11 11 
JulyJuly 3,3, 19631963 22 22 11 
SeptemberSeptember 5,5, 19631963 11 11 11 
SeptemberSeptember 26,26, 19631963 11 11 11 
OctoberOctober 14,14, 19631963 22 11 11 
NovemberNovember 28,28, 19631963 77 22 
DecemberDecember 20,20, 19631963 88 22 11 
JanuaryJanuary 17,17, 19641964 66 22 11 
FebruaryFebruary 18,18, 19641964 33 11 11 

Stationt t i o n 

TABLETABLE 15.15.	 TotalTotal alkalinityalkalinity concentrationsconcentrations atat 33 stationsstations 
onon CampbellCampbell CreekCreek fromfrom MarchMarch 1,1, 19631963 toto Febru­Febru­
aryary 18,18, 1964,1964, expressedexpressed inin partsparts perper million.million. 

SS tata iono nt t i 
DateDate 11 44 55 

1, 5555 4242MarchMarch 1 , 19631963 7070 
MarchMarch 15,15, 19631963 5555 7272 5454 
MarchMarch 29,29, 19631963 5454 5959 4040 
AprilApril 12,12, 19631963 6161 5252 4747 
AprilApril 25,26, 19631963 4646 3737 4040 
MayMay 15,15, 19631963 4444 4848 5050 
JuneJune 11,11, 19631963 3636 3737 2323 
JulyJuly 3,3, 19631963 3131 3636 2222 
SeptemberSeptember 5,5, 19631963 4040 3838 2828 
SeptemberSeptember 26,26, 19631963 4848 4747 3232 
OctoberOctober 14,14, 19631963 4343 4444 3838 
DecemberDecember 20,20, 19631963 4646 4848 3535 
JanuaryJanuary 17,17, 19641964 5363 5252 3636 
FebruaryFebruary 18,18, 19641964 5050 5252 3636 
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TABLETABLE 16.16.	 Hydrogen-ionHydrogen-ion (pH)(pH) concentrationsconcentrations atat 33 stationsstations 
onon CampbellCampbell CreekCreek fromfrom MarchMarch 1,1, 19631963 toto Febru­Febru­
aryary 18,18, 1964.1964. 

SS tt aa tt ii 00 nn 
DateDate 11 44 55 

MarchMarch 1,1, 19631963 7.07.0 7.37.3 7.47.4 
MarchMarch 15,15, 19631963 6.86.8 7.27.2 7.37.3 
MarchMarch 29,29, 19631963 6.96.9 7.27.2 7.37.3 
AprilApril 12,12, 19631963 6.96.9 7.37.3 7.37.3 
AprilApril 26,26, 19631963 7.07.0 7.27.2 7.67.6 
MayMay 15,15, 19631963 7.27.2 7.47.4 7.37.3 
JuneJune 11,11, 19631963 7.37.3 7.27.2 7.27.2 
JulyJuly 3,3, 19631963 7.27.2 7.27.2 7.27.2 
SeptemberSeptember 5,5, 19631963 7.77.7 7.47.4 7.47.4 
SeptemberSeptember 26,26, 19631963 7.77.7 7.37.3 7.37.3 
OctoberOctober 14,14, 19631963 7.47.4 7.37.3 7.37.3 
NovemberNovember 28,28, 19631963 6.96.9 7.17.1 
DecemberDecember 20,20, 19631963 6.96.9 7.37.3 7.37.3 
JanuaryJanuary 17,17, 19641964 6.66.6 7.07.0 7.07.0 
FebruaryFebruary 18,18, 19641964 6.56.5 7.17.1 6.96.9 

TABLETABLE 17.17.	 TurbidityTurbidity concentrationsconcentrations atat 33 stationsstations onon Camp­Camp­
bellbell CreekCreek fromfrom MarchMarch 1,1, 19631963 toto FebruaryFebruary 18,18, 
1964,1964, expressedexpressed inin partsparts perper million.million. 

SS tt aa tt ii oo nn 
DateDate 11 44 55 

MarchMarch 1,1, 19631963 00 00 00 
MarchMarch 15,15, 19631963 5050 00 00 
MarchMarch 29,29, 19631963 00 00 00 
AprilApril 12,12, 19631963 00 00 00 
AprilApril 26,26, 19631963 180180 8080 00 
MayMay 15,15, 19631963 7070 6060 4040 
JuneJune 11,11, 19631963 00 00 00 
JulyJuly 3,3, 19631963 2525 2525 1010 
OctoberOctober 14,14, 19631963 3030 1010 1010 
NovemberNovember 28,28, 19631963 00 3030 
DecemberDecember 20,20, 19631963 22 55 00 
JanuaryJanuary 17,17, 19641964 00 00 00 
FebruaryFebruary 18,18, 19641964 00 00 00 
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FigureFigure 4.4. FishingFishing pressurepressure andand tidaltidal fluctuationsfluctuations onon CampbellCampbell CreekCreek fromfrom MayMay 26,26, toto 

SeptemberSeptember 29,29, 1963.1963. 



NonlicensedNonlicensed juvenilejuvenile fishermenfishermen (77(77 perper cent)cent) exertedexerted thethe 
mostmost pressurepressure onon CampbellCampbell Creek.Creek. AA totaltotal ofof 214214 DollyDolly 
Varden,Varden, cohocoho salmonsalmon andand kingking salmonsalmon (released)(released) waswas caughtcaught 
byby 281281 anglersanglers atat thethe raterate ofof 0.460.46 fishfish perper hourhour ofof efforteffort 
(TABLE(TABLE 18).18). EggsEggs werewere usedused forfor baitbait byby 7979 perper centcent ofof thethe 
anglers.anglers. 

DollyDolly VardenVarden werewere thethe mostmost frequentfrequent speciesspecies caught.caught. 
FishingFishing pressurepressure waswas lightlight duringduring thethe cohocoho salmonsalmon seasonseason 
fromfrom AugustAugust 2222 toto SeptemberSeptember 23.23. ThisThis isis undoubtedlyundoubtedly duedue 
toto thethe openingopening ofof thethe huntinghunting season.season. OnlyOnly oneone adultadult 
cohocoho salmonsalmon waswas checkedchecked inin thethe bag.bag. TheThe averageaverage lengthslengths 
ofof thethe DollyDolly Varden,Varden, cohocoho salmonsalmon andand kingking salmonsalmon caughtcaught 
areare shownshown onon TABLETABLE 19.19. 

SurveysSurveys duringduring thethe latterlatter partpart ofof JulyJuly andand earlyearly 
AugustAugust werewere mademade toto notenote thethe numbernumber ofof spawningspawning salmonsalmon 
andand redds,redds, anyany newnew barriers,barriers, existingexisting pollutantspollutants andand 
otherother streamstream changes.changes. TheThe NorthNorth ForkFork ofof CampbellCampbell CreekCreek 
waswas surveyedsurveyed byby footfoot fromfrom thethe removedremoved beaverbeaver damdam (ADFG,(ADFG, 
1963)1963) toto itsits confluenceconfluence withwith thethe SouthSouth ForkFork ofof CampbellCampbell 
Creek,Creek, aa distancedistance ofof 44 miles.miles. AA floatfloat surveysurvey coveringcovering 
thethe samesame areaarea (11(11 miles)miles) asas inin 19621962 waswas mademade inin aa rubberrubber 
raft.raft. AA totaltotal ofof 159159 adultadult kingking salmonsalmon (83(83 NorthNorth Fork,Fork, 
3333 SouthSouth ForkFork andand 7373 mainmain creek)creek) andand 5454 reddsredds werewere counted.counted. 
OverOver halfhalf ofof thethe salmonsalmon countedcounted werewere dead.dead. 

OnOn SeptemberSeptember 29,29, 2222 adultadult cohocoho salmonsalmon werewere observedobserved 
immediatelyimmediately aboveabove thethe UpperUpper CampbellCampbell StationStation Road.Road. NoNo 
pinkpink oror chumchum salmonsalmon werewere observedobserved duringduring thethe year.year. 

AA reconnaissancereconnaissance byby snowsnow travelertraveler onon MarchMarch 2222 
revealedrevealed aa 4-foot4-foot beaverbeaver damdam onon thethe NorthNorth ForkFork 1.51.5 milesmiles 
aboveabove thethe CampbellCampbell AirstripAirstrip Road.Road. ThisThis barrierbarrier waswas removedremoved 
byby handhand onon JulyJuly 27.27. AA largelarge debrisdebris jamjam creatingcreating aa partialpartial 
barrierbarrier justjust belowbelow thethe CampbellCampbell AirstripAirstrip RoadRoad onon thethe NorthNorth 
ForkFork waswas removedremoved onon JuneJune 9.9. RemovalRemoval ofof severalseveral smallersmaller 
jamsjams belowbelow itit waswas alsoalso accomplished.accomplished. 

PhysicalPhysical observationsobservations throughoutthroughout thethe yearyear diddid notnot 
revealreveal anyany pollutantspollutants enteringentering intointo thethe NorthNorth andand SouthSouth 
ForksForks ofof CampbellCampbell CreekCreek fromfrom thethe AirstripAirstrip RoadRoad downstreamdownstream 
toto thethe mouth.mouth. 

OnOn SeptemberSeptember 26,26, observationsobservations inin thethe upperupper CampbellCampbell 
CreekCreek areaarea revealedrevealed thatthat militarymilitary vehiclesvehicles drivendriven inin thethe 
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TABLETABLE 18.18. SummarySummary ofof anglerangler catchcatch byby monthmonth onon CampbellCampbell 
CreekCreek inin 1963.1963. 

ItemItem 

No.No. ofof AnglersAnglers 
HoursHours FishedFished 
NumberNumber ofof Fish:Fish: 

DollyDolly VardenVarden 
CohoCoho SalmonSalmon 
KingKing SalmonSalmon 

TotalTotal FishFish 
CatchCatch PerPer HourHour 

MayMay 

5959 
97.097.0 

5050 
11 
-

5151 
0.530.53 

MMan tant hh 
JuneJune JulyJuly 

130130 3838 
236.0236.0 56.056.0 

7171 4242
 
2424 66
 

66 ­
101101 4848
 

0.430.43 0.860.86 

Aug.Aug. 

4343 
57.857.8 

1111 
-

-


1111 
0.190.19 

Sept.Sept. 

1111 
13.513.5 

11 
22 
-
33 
0.220.22 

TotalTotal
 
NumberNumber
 

281281 
460.3460.3 

175175 
3333 

66 
214214 

0.460.46 

TABLETABLE 19.19.	 NumbersNumbers andand averageaverage forkfork lengthslengths inin inchesinches ofof 
variousvarious sportsport caughtcaught fishfish inin CampbellCampbell CreekCreek 
fromfrom MayMay 2626 toto SeptemberSeptember 29,29, 1963.1963. 

MonthMonth 
DollyDolly VardenVarden 

No.No. AL*AL* 
CohoCoho 

No.No. 
SalmonSalmon 

ALAL 
KingKing 

No.No. 
SalmonSalmon 

ALAL 

MayMay 
JuneJune 
JulyJuly 
AugustAugust 
SeptemberSeptember 

5050 
7171 
4242 
1111 

11 

5.75.7 
5.55.5 
5.95.9 
7.47.4 
5.05.0 

11 
2424 

66 

22 

5.45.4 
4.84.8 
3.53.5 

15.2**15.2** 

66 20.720.7 

TotalTotal 175175 6.06.0 3333 5.15.1 66 20.720.7 

** ALAL -- AverageAverage LengthLength 

**** 11 AdultAdult 
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creekcreek werewere disturbingdisturbing thethe streambed.streambed. TheThe properproper authoritiesauthorities 
werewere advisedadvised andand correctivecorrective measuresmeasures takentaken toto eliminateeliminate 
unnecessaryunnecessary streamstream crossings.crossings. 

OnOn NovemberNovember 2,2, 1962,1962, studiesstudies werewere initiatedinitiated toto deter­deter­
minemine thethe timetime ofof emergenceemergence ofof cohocoho salmonsalmon fry.fry. TheThe studiesstudies 
werewere conductedconducted similarlysimilarly toto thosethose onon ShipShip Creek.Creek. TheThe eggseggs 
werewere placedplaced inin thethe NorthNorth ForkFork ofof CampbellCampbell CreekCreek 100100 feetfeet 
aboveabove thethe CampbellCampbell AirstripAirstrip RoadRoad onon NovemberNovember 2.2. TheThe firstfirst 
eggseggs hatchedhatched onon MayMay 24,24, givinggiving aa totaltotal incubationincubation periodperiod 
ofof 205205 days.days. TheThe meanmean waterwater temperaturetemperature duringduring thethe incuba­incuba­
tiontion periodperiod waswas 33.533.500 F.F. EggEgg survivalsurvival waswas 3838 perper centcent fromfrom 
1515 envelopesenvelopes checked.checked. 

KingKing salmonsalmon eggegg hatchinghatching studiesstudies onon CampbellCampbell CreekCreek 
closelyclosely followedfollowed thosethose performedperformed onon ShipShip Creek.Creek. FiveFive en­en­
velopesvelopes werewere placedplaced inin thethe NorthNorth ForkFork onon JulyJuly 25.25. AlthoughAlthough 
initialinitial eggegg mortalitiesmortalities werewere high,high, sufficientsufficient numbersnumbers sur­sur­
vivedvived toto carrycarry outout thethe experiments.experiments. EggsEggs firstfirst startedstarted 
hatchinghatching onon OctoberOctober 44 andand continuedcontinued throughthrough NovemberNovember 66 whenwhen 
allall survivingsurviving eggseggs hadhad hatched.hatched. IncubationIncubation periodperiod waswas 7272 
toto 104104 days.days. EggEgg survivalsurvival waswas 55 perper cent.cent. PeriodicPeriodic waterwater 
temperaturetemperature readingsreadings throughoutthroughout thethe incubationincubation periodperiod 
averagedaveraged 45.745.7ooF.F. FromFrom OctoberOctober 44 untiluntil NovemberNovember 2828 whenwhen 
waterwater temperaturetemperature readingsreadings werewere stopped,stopped, thethe averageaverage tem­tem­
peratureperature waswas 3737ooF.F. TimeTime andand temperaturetemperature requirementsrequirements ofof 
kingking salmonsalmon eggegg incubationincubation indicateindicate thatthat eggseggs andand fryfry maymay 
hatchhatch andand emergeemerge priorprior toto winter.winter. 
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