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BACKGROUND 

Investigations of the yearly fluctuations in the abundance of 
the Karluk Lake red salmon was initiated in 1921 after an extended 
pericd of steady decline in the run. Early efforts to maintain the 
run were principally to control the fisher,y to obtain a 50 percent or 
better escapement of the spawning adults as provided by the White Act. 
A we:tr was maintained on the lower Karluk River to count the escape­
ment to provide a basis for controlling the catch. Arter a number of 
years of observation, it was found that the run was still on the de­
cline and that there was poor correlation between the magnitude of 
the escapements and the resulting returns. 

The research pro gram was expanded to include a study of the 
biology and life history of the red salmon to search for the causes 
of the variations in the ratios of returns fro• known escapements. 
In 1926 J. T. Barnaby began an investigation· of the life history of 
the Karluk red salmon in both the marine and freshwater environments. 
From marking experiments over a period of years, be concluded that 
the marine survival of the Karluk red salmon was about 20 percent 
and appeared to be fairly constant. Therefore it was decided that 
the gradual reduction in overall survival ani the fluctuations in 
yearly: rates of survival were caused b,y some factor in the fresh­
water environment. 

The limnology of ~z;luk Lake was investigated by Juday, Rich, 
Kemmerer and Mann in 1926::6'. They found that Karluk Lake was oligo­
trophic, with certain nutrients in low concentration in the water. 
They concluded that the supply of decaying salmon carcasses affected 
to some degree the concentration of these nutrients which in turn 
nourished the crop of plankton in the water. However, it is evi­
dent that the nutrients . .and the plankton were not considered in 
short supply or limiting !'actors on the red salmon duririg this study. 
as they concluded their report saying, 

"The large crop of plankton furnishes an abundant supply 
of food for the young salmon arxl. as a result. the finger­
ling salmon of Karluk Lake are unusually large and sturdy." 

if Juday, C., Willis H. Rich, G. I. Kemmerer and Albert Mann. 1932 • 
Limnological studies of Karluk Lake, Alaska, 1926-1930. Fish. Bull. 
12. 47: 40'7-436. 
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However, Barnab~/ I speculati'ng ,O.n possib],.e causes of the decline in 
the Karluk red salmbh run stat9d~that: "'.' ,. ~ · ·· ~ 

• _._ """; "I'- ; •. 

''Since the concentration of' ·these (nutrient) chemicals in 
the lake water dur.:ing most,. of .:the summer was less than a 
measurable amo:uni ·,~'it i::f eVident tfui:t th~y ·must be limit­
ing factors in the pr~uction of the p~opla~ton and may 
possibly be''a:ff'ec~i'ng· indir~~.tly tQ.e ·growth and'· survival 
of the red salmon' .. fingerlings of Karlul<:"Lake." 

Also during this period ·several:· ~ther hypotheses were ad­
vanced_ <\nd. investigated to expf.<tin the decline ii_l th~. ~rl~. :run. 
DeLacyj,/ atid'· DeLat~y ~nd :&rtortff stuqie<f~h~''I?:r9,1.)1Eiui:Jt prediltion by 
Dolly' Varo~t}~ :;iha ~~cti.c. c::4ar on tne re4· ~~J,:mpi;i·.·~~ng~rlings~ . While. , 
their ; i:onclus:J;,·plis were . tha:~ ~ei th~.r 6f. t~:§~ I two'. specie,$ : Qf ':t:J;.sh Were 

"t• . .~ ~--·,.· .• ,.. "'- ", ... ; ,;, .·•. ..., ' .; , ', "' """ . , . . _ • , · •. • l • 1:_ t '. I.'-'. ::- { , · , . ._ · > 

serious 'prel:iat'ors,_ it' is felt that their ,findings_ or(pr~~M,,on •. while 
•. , . ~- .). ,;. _.J.,~ ~- .• ~ - -!' ''-.' "". '"' • • - ~ ,. 1 . ~ ,..-,. ',\, • . •. ,: -t' :~>.Jr.).~~---~""~ ''· ,,o.o,_.-:;: '_J -·' 

valid __ ror'- the '~riod o.f s~udy. were~,i~?omplet~ a_s .-t;ni9tJ;• ,~t-\iq.ie~ w~re __ .. · _, 
condudte<i''only through' tl:ie si.immer months. Sh-~ -'next' inve,Sti-: -~ 
gatecf' :Pfeaa tion: 6il the' 'aCI:iil t ·-·~EKi ··~aiii8ii 'by brmin'. belirs ·;. · 'This ~stud. · 

•. • ·-r.t ?- ..... ,,( • • -.• ~: - ....... •• r, .. , ........ •·. ::.; - ~ 11 • · 1 •. ·; . ,_..,_ .~. _) __ ·-~-"' ··'.-~ ... ·'· Y · 
whicn~_!a~·;.,~~~u~~~r·<?.n,_~~e: ~~-·J.:atf)ral _str~~~ ·.Rf:.K~~l~ ~~k~,,sin,0 . 
dicated that··or··tne ·cons~derabl.~,~:~~ber of adu,lt .. ~a~~~ ~-:;~~~'''~ ~a~s '· 
31 percent were taken before spawnihgo Hence, he concluded €hat pre-
dation by browri bear was an im:po;rtant factor, iq. tP.!=I d,~pl:l,I?.eL, of the 

!-"''·"').~~- --···:~-- ·• v ·· • /··_~,..._ - .··..,·•r\;_"1 •·;··· r .. -~.r,•..;;-•., '<• .• 

Karluk'red ·salmon.·' Later studies by Clark~ game o:fologist -at Karluk . 
Lake {''8#£this . same prc>!:?iem~ < slic¥~c;t_'tha:t fkit:Qer f~:l'~/ ~~li!IQr(~t.:llk~n. bY,.:~ .. 

'' ""-~ •• ~' "'···- • ' • •t_"' ~- --_,( ... -.. . '.' . • :.' \. • ,t t. > -:~ • '1..1 ' •• ~ '! : .!:,_ ...... 1. ' 

bears ·were :in "ah. unspaWr1~ ~9qq:;tion~ 'n'J.;s .fa:ctor i~ .~till.in-dqu'Qt-• 
,!'~"";'~):~- ~ • '#' '; :.·. L ,,,_ • ' ~ ,'( ,'<' • - < o;; >. ., ... 

, · -,, 1Int·l950~ invest:igatiil:gc:~rnaey'~{·h.ypothe~is, :'~ stpdy .. wa~ b~g~ 
of the 'effe'ct·· 6r: 'the a:dditfort c)r . artiffciai~"reriifizer to la:l{~ water ori 
the grclWEh la~·>~~v~ ·_of r~. s~dno, . TilEi princip~l :e~er~~~:f~-:';W~s .. 
undertaxen ·oy .. Ne:l?s6n''1at 'Bare ·t:a:Ke' a small shallow' re~d 'sahon Iak~ at . 
the westerrl':em''6t. ::Kddrg~ . r$iarid: "· Th~ i~ve~·:::9r ··PrcYi~~ti\f¥tlr c,.~n '.:~~ --;: ·· 
Lake. as' )iieasuJ:ied' cy tl:ie ~-·produ.'ction Of: ··plant platik'ton was. _"J,~~f~CiS~~d' .. ,fo~ ' 
a period immediately after each addition of artificial fertilizer. · Also 
during the first years of the experiment thE~re :WE!re indic.at.ioq.~kthat the· 
growth. : 8f · Juveili!e r~ · s~lniori'-liad inc' rEi~~~ d.liring:. t~~ · s~E~r. · ni6~t.bs. ... 
under::}:ftirt:tli'zed ·1.c'ond'itf£c5IJ.':' ·Thfs1 c:lid-"Ii6t hold true1 ·in' 193:6.·~- · tn'e· :tS::.Sj:;' . 

,.•·:_:~;.<~,\"1 §/~ :~, ;: ·",.t'1.it:.;:,_ ·,'>;:_·[ • - ,•_ ~ '! .: ;._,.cj!. ,· ,- •' j ;('! 

?d : Barna~y, "J·tCT~_-- -':19~Z' ·Fl.uctuatl:Qhs· ~iti ,~l:IUridan:c~ ·ot_: :reg: ,sa~o~. ·, 
Oncorh.V!1cnus :nerk1!it' {IN"a:ioa,um)''of' 'the Kar:hik IqvEir, Alas.ka. '" r).:s}!;~·c. B,U:}:l. 
39, 50: 237-2'9_5. .· ·' f"'',F ,· .. ' · :'·' , , ' ~ '. "' ... · ··· 

" ~ ' ,_,·, -' . ·' . .' ' -.. ; .,. . .. , .. 

11 :mer;acy; Allan·c·~: '194L ContB:bit'ioM; 't·o the 1i:r~ "h1,.i(~d'if~;~;~'of .two 
Alaska charrs, Salvelinus malma, (Walbaum) ani :salvel:rnU:s~'~tbfnhs · · 
(Linnaeus) Ph. D. :the13is, Univ. Washington. 1:14 pp. (typ_ewri;tten) 

' -~ .• ~·!;-_ • , -r-,· •. -_,,. · •. ·.• ···:1'~-~ .. ~- '. 

':±/ ·DeLacy~ Al.Iall. c. ano.· ·w. Ma:rkaM: ·Moz;ton·~:: ·1943 .•.. ,Tax~~-p~r~nd.'habits 
of the cliarrs I :stt!l:v~1'frius· :nlalma.':-and'' sil:tvtefiri1is" lilbinu:k, ''(;:t' 'tne Karluk 
drainage system. Trans. Jun. Fish. Soc. , 72: 79-91. 

.. , ..• '" . ~-
21 · :Shuman; -R.' F.· ·'19.50~' ··_;Bear depredattpns 
u.latfons fn 'the Karluk River sYstem, 1947. 
14(1): 1-9· 

on/ red sal~dh ~1wning pop~ 
Jour. Wil.d:iif'~'}~8i .• :.· · 
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year Qf the e~Xperiment ~ . Man;v.: of .. ~he +'imngl~gica~_r El~fe..~ts accompB:llYii?-i 
the addition o:t fertilizers to .,Bare .Lake ·were· :follow:~. ·in ~at detail 
and some of the re5uits have ''been published. ·However the relat;ionship. 
of the, ·result.s of this· e:leperil;Jlent to .:t~e .rg.ot .caus.e,·_qf the decline of 
Karl!ik red salmon run·h~s not 'been established. · ·· · · 

The ·~~rtiH~·~~tio~ exEe.;i~~ts in ... o.v~rB:ll re:I;ati~n~hip .. to ,;ed·~. ·,:· 
salm:qri p:rOd.uctioD, ;l.Ff. j:eare,. La~~-mu~.~: be cons~qe~~ ··~~\COnclusive --a.a, .. we:ll 
as· IiQ.t .. ,nece:;>l?ari,l~ a~£+,icab;J.,e; 't-o,Jta,r,l~. ~ake. ·. ""~Jles•;:P.f.?-!;1.9iPia.l ,reasons··· .. 
t)le Bare Lak.e. .. :exp,eriments a~; cons id~r,eq . inc.on.cl'tl~i:ye are·: 

.: :· . l\- . .f'i' .¥_"';_ \;1 :-.i ri ·~~-;: ": ·:;1 , .. :. • "t' ',.t:-· , ~- ~ ". ·- · .. , ,~ , . • l . 

lo · Fertilizer was .. added to, Bare Lake the ·;f~st, .year· .of. the eJa-o 
• . • ; ' .," • ~.4- '_}, j,"fc J. ,/ 'lf . •' -· , . ., >': 0/'\ :-. • \ -~~T t ''' "' ~ ,., . ~ '" ' _ • 

~.r'ip)e.At .Jt:iJ;,Jlop.t ·!:;i.I!le;_,to ~p.ffi:.c;ientl;Y,: mea:,su:ne. ·anq e.stab~ish rates ~of· : 
groWth ana. prqciu~tion ... i~ . t~. pa;-t:P:fal .~c.Qn@t!o~·· .. :; ~ . . . . ' . 

• • • • ' < .t, ,.-·: t'~ • ~ ;~·'! -~ ,ro, , .-",-r . ~ . . . . -.~ "·,~; " .:,'. . ' 

2. : There·'is, evidence ,in .the literature that ·natural fluctua:--: . 
' ' .y_·· • ••. >' -.. ,i,';tf.;' -~ ' ' ·f· " -:: '. ..;. . .,, '· ' • ' . 

t:fons in the weathel:" from year to ye,ap plaY.·· ((OntrQl tP,e a't)undanc~ Of • . I' 
aquatic insect larvae. Insect larvae are important in t:P,e food chain 
in ;§lire.~ .;t~~~- f,~ad,~I1g }~,o rect,salmpn Pf'.04l.lct~on. ·:;-: Weathe~. ,effects' at 
Ba~~,.~:~ .·ma~;:.Pa:fe(ot~~.Er,tdcie? -~' 7ff«9q~,s, qf fe;ct~JJ,.zatio:t;l: on .the ' .. 
abuoo~ape, of the. -~~ct la;r:v:ae. dtfrl.ng ,t.pe_ co1frs~ .of-'~tb,e experiment·." 

' ~ ; . ' 

,. . .::.''tJ. ·~ . ,.., • 

J o Several other species of fish present in Bare Lake may com-
pe~.e. ·fli?E .. fo%i -~.q9..lo! any il}c;rea~l!!l,-.of~.iopd: that·. was p~Qduced'.dur~g ... 
th~ fe~il;~a:~ion: ~eriment. 'l'he:.nwn~rs _of thes~ !"ish of~ other' .,._,.,, 
sp~cie~.'in~·!3,€lfe;·~~e; v~r~~· dUfi~, th~ poupse~ ()f, .t:Q.e" expericmentil;; .. Cbri;:;:: 
Sidera;bJ.e e.f'fort, Wll.S ~e to ,estimate the · n'UmberSt Of fish Of Other• 
specie's pf~~ent'~o·.,· Tn,e abwlda.nce of sticl4el>a~k; wbic~~ far outnumbered: 
rec:t.·.~~?~':?o~0..,

7

:~~<b~ ·e~~l~tedo.•: .Dqlly., ya:den.are.{know;;to ~ve ,
1

. ,J 

stea;<U.ly)~~.c;reased: in. p.~J:>er.fl!:~. ~m..'Qer~: o:t,',,.s~lver•,s.almon· couid not beJ 
estimated~··· ··turt.h.ermore · the total biomass of these. other: populations.:·:~:. 
of fish averaged at least five times as much as the red salmon· • 

. •. 

4o The growth rate of juve'niie ~ salmon which had increased 
each year in the early stages of. tl;t,e,~ri.nt:o ~decre;a.~ed i:t;1 195Q:, 
the final year in :which fertiliz'er w~a''iidaeci: . . .. .. . . . ... ·' 

The ~·easons ~vanced. wluch' mftigat~ ·ag~h~t ~ppl1ca~~tity of':' :A' 
Bare Lake experimental results .to Karluk Lake: 

" "·. , ·' . ·•·--;.,., .. ·· ..... ;: . . , ·e ,t 

. · . l.! , B.a:J"~ .. ~.ke is. sma.l.~., shallow: aid. rela'~ivel.y. wa,rm. ;, Karluk. 
Lake is ia:r'ga·;· d~ep and of a more ideal temperature. for rearing, red:., 
salmon. . The two lakes 9 although adjacent P are on different rivera in 
se~rat~. vatersheds •... 

,,',, 

.. 2o. There is evidence that th~· growth rate of juvenile red 
salmon in Karluk !,alee has not been .inlrl,.bit~ct. by a shortage ·of foo:i 
there (Rounsefell§J, also see Juday ··~t'ai.ZI). This, if true, · 

.. , ' 
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riullif'ies the S.PJ>licability of :aa,ile Lake res1ilt.s to Karluk. Lake regai,d­
less of 'the re~p.!ts· of the Bare ~ke f'e~iliz.ation experiments. 

··~ •••• -' ·: ~.·"'1~ -~"' •.< ' ~ l 

j. ·Red ~almon SJ?awners which go up tpe KarlUk River. dli.ri~ the 
long season ·in that syste-.. iri the main terid to go tO diffe~nt sPaWning 
grounds in the .arly t mid~eason at:p ~lat~. run~ •. ~ The.z:e .is evidence that 
concentration ot the f'ishery~pon tlie mfdsea~on ~n·may have in the lang 
run selective+y; deplete? tliOse · .sucpopula:fion~ ot··red .salmon d.estineci for 
certain ·spawnillF gravels. Tllese .·s~reams from ~eir" .s~~e and grave,l • . . 
quality appear. ~0 have·. been·. the <cef!Jt streams. The 'c'oncentration of' the ' 
f'i•her,y upon tbp midseason run .. acd~ best. s~:r;oeams, ·may have in itself' 
tend~ to reduce 'spaWning' sUCCSSI f eg( s~~ival'~ 'azla the ratio of' re­
turns ··from. escapement." !l'ldli· ·b1Pothe'ti)!&!r ~uotion' of' ·r.turn,l £!-Om es~ 
capemsnt. would be indistiJiSUllhable ·from · su~v•l changes and. would oc­
cur prior to the ar~val of' the fry 1~ the l~e.~ · Fertili;zation,. by 111-
creasi~ the toed .euppl)" ~ th·e lake\'· could fL!i'e.c~·lake· ·aumva;L. on~ • 
. and. o~ if food· wa.e in ··aport .. ~ilpplj'.,. .~ · · -... · · ·. · · · 

, t . : ·; --~: ·~··_. J.'' H::_, /""'.1"-.:.,..., 

... Results· of'· the :.195~: field ~eason: point•. to. 'th:e iUtportQ~!.c•: _ot: 
inveetigatins; ~e ru~am~tal qt;iestio.ri .or thfl · d.i~ti'ibiiti~n ot .s~~r.s. 
to the various combinatio.W · ot el)awnina' grav,la thrOugh the' season upon 
eunival am -returns f'rom eioapements.. ,. 

• '" • ; ' ~ - i ' ' • ' •• , . ' ..,. . - . - ~' 

. . . .. A: ke;vnote ot o.,.·l9,58' researQ~·ie~ t.o ~nd .-.~,~ o~ comP.arin' · 
the production of' f'I!T per unit ar•a trom the ·vari0\1_, spawning gravel.8 · 
of: Karluk Lake,·~ ~~··r~tee ot··~~~~·: and: .6' •.. d.~positi'o~. w ... •Z.. 
aearoh:tn1: tor the o:ptiillum.prOduotion ot f'J!t ~·d.et~iniml the 'be11t· 
•J)Po:rtionment ot ·the escapements· to the •va:llabltt epawnina sravela ot 
~~. ~rluk,· .~Yit• .at :~•· t?.r~e:r .. tt.m~s~··· W•.:.~~~::thii(.~!'. tu:¥~•ntal. 
&fXl:' p~lidarr· to. ~ studieill' of· lacustrine nni:~al in ICar-lulC Lake 
which .. &:re·· a'ntimLin~ •. ·: I·: - -' ·" . •. . . . '- · · · . 

OBJBO'l':tVIS 
-.c 

-"'"~ 

A •.. .A4Ult red. talmop G•IJU• 'IQtpimePt; 
' . - ' ·.·, .. ;:-, ];;.· ' "·: 

· l. To eetimat• the null'ber of' reel eallhon aciulte in t~e ep-.wninl 
~lziat!:on into KarlUk ·takit •· · · · · · · · · . · · · . 

2. 'l'o eetilll&te the sex ratio, mean lenath (mid-~ to f'ork ot 
tail) by sex,· th• ale oompo1it:lon; ·and the mma'be:r1 aomp:riliq eaah a1e 
alaea ot tbe·milr&tlon. 

3. 'l'o eart!~te the teounciity ot the eaoapement &I a 'bae!.e tor 
clete:rmination ot tr•shwater eurvival :rate• hom IJ)eoifio brood. JHR. 

' .. ' t . 

B. TJ:aytl time pt 'fll' 1J21wninl mi!Jn,t!sm 

l. To eeta'bt,ieh the travel time ot each portio!\ of the Xa.rluk 
ruft throu.rh the .fis~er:;, up the Karluk River to the weir, azul Mm the 
weir to the various spawninc croume. 
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C. Spawning ground studies 

1. To estimate the time of arrival, numbers, and distribution 
of red salmon adults on the various spawning ground~ of the Karluk Lake 
system. 

·2. To estimate the numbers, distribution, a~ mean ~urvival 
rate's of eggs deposited o?lt each of the. spawning habitats. 

' . . 
J. To continue the measurement. ¢£ spawning area: in the Karluk 

Lake system begun in 1957-

D.. Fey predation am migration 

1. To learn. t-he ha:bits of the :fry upon e:mergence .:from the gravel: 
th~ir :focx:l r~quire~nts ~ their migration, their rate of growth, etc. 

2., T~ determine if ~ emerging.: red s.alinon f:ry are subjected· to 
serious p~dation by associated. :fish species either withi~ the tribu~ 
tary strea:mS and· the upper Karluk River or in the l~e areas adjaeerit 
to. the stre~. 

J ·• To· determine if the red salmon. :fry spawned in the upper. 
Karluk River mi~ate into the lake ~or a pe,rioq, of :freshwater residence. 

E. · Lake resident study 

L To ·C!etenniile the summer diet, the meap g:rowth rate, and the 
pericd of m¢mum growth of the red salmon resi~~nt·s of_ l{,a;-luk Lak~ by· 
age cla~s. · 

2. To identify the su~r diet of other :fish species resident· 
to Karluk Lake and associated with the red salmon .to identify possible 
red salmon predators and :food competitors :for :future study. · ·· 

F. Seaward tidgration of red salmon smolts 

1. To estimate the total ·number of smolts migrating seaward 
f'rom ;Karluk Lake. 

2. To estimate the mean fork lengths. mean-weights, and num­
bers. comprising each age class in the migration· in order to assess the 
£reshwater growth and survival from specific brood years. 

G. Collection of cll~tic dfta 
t . · • · , .. ·r 

1. To continue the collection of. the sunn!J.er climatic data at. 
Karluk Lake to study it:s po~~ible effect. on red salmon ~rvival. 

H. Observation of the Karluk District commercial fishery 
-

1. To become familiar with the Karluk commercial fishecy. 
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SPECIFIC OPERATING PLANS 

The Karluk River weir, which has been used to count the escape­
ments tnto ·the Karluk system sine~ 1921,. will not be operated this 
season~ ... Inst~acr, 'a syatem. 'or couriting towers WUl bEl. used' to en~rate 
the spawning escap~ment.· 'Nro towers, one on each side of the river,· 
will be constructed in mid-May.~ These will be operated throughout the 
hours· of daylight ·over the entire· spawning migration period. The. op- . 
eration will consist of ten-nlinute counts during each hour of daylight 
of all species of salmon passing over a submerged wire screen pa~el. 
Each species will be recorded separately. · 

< ''] • . From''pi-eV:tous·war· operatiom'i. it'has· been ~bserv-ed that the mi-
gration dt·' red'. salmon. is greatly diminished . dtiribg. 'the: hours of dark­
ness. To estimate .the rq.ght migration it is planne<:I to occasional.ly 
fislr' tfie.·iaa.ult :'trap; at:··ni.;g:&tr::''~ AISo·p '>'· s6ine' eX:petiiitentBl 'night. counts' 
will·"bfi/attempted' rislnfiight:s' 'o:t'variou5 colo:r~ ani' in:tensi'ties~·r: 

~· ' :, ;;.;__ ~. :...~··.t>i -'t ~, ' •. ' • ~. ' l " ' ·' ' "" ' ·; ... • ' ' ., -., ' ! 

To obtain a sample. of the adult migration a statioriarf adult 
trap with wire mesh wings will be. constructed and fished in the center 
of the· river~ ·.' Eveey "th:il-d · ·ctay froin ?5 ·.to·· i25 aq.ui t rM · saimo11 will be 
trapped~,, 'The'·entire catch' Will be used 'in the samplS t6 avoid" any 
selectivity bias. Each fish in the sample will be. measured (mid-eye to 
fork of tail). sex recorded, scales sampled 0 ani· released. · ' · 

'r' r Eacn~y~r. sample~~·of fish from. the Karluk. esc.&pement. .are. col-. 
lect'eei""foto1

" i"B:cial studies·:·". These studies. include' a colint of th~ eggs 
in the ovarie~ of the salmon. It is planned to use these counts'as a 
basis for estimating the fecund~ty of the escape:m,~n-t~ 

) ; .:- ---: -: . ~ . ,-

Material and tools for tower 
Adu.J,.t salmon trap 2

: (on haiid) ::~ 
:a!qu,.ipmen~. fot: saJIIPling ~dults 
Batd tallies (on haild) · · ' 
Mechanical timers (ordered) 

~pnstruction (on hapd) 
• r''·•- .,.i'::':'' 

(on hand)' 

In the past th~re have been tagging studies carried, out on the 
Karluk red salmon run. that will give info~tioq 9n their timing and 
routes of migration. The Fisheries Research .. Instit'ute · tagged~ Karluk 
red salmon in·. th~ commercial fish,ery- it:l.l948 and 19~ ~ · The- Fish and 
Wud1ife$ Sernce has tagged red sal$ldri: ~t both the KarlUk Lagoon and 
at the weir s:tte. Thi~' year it is planned tb begin working up these 
data. The informatton ,gained will: be used as a ~i4e in lllB.Ilagi.ng the 
commercial fisheey ta iriSUr$' ah adequate escapemertt" to· ther best spawn­
ing gravels~ 

In addition much information can be gained on spawning groung 
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destination of segments of the.escapement by observing pe~s of migra­
tion ~t the weir and subsequent peaks of migration to the various 
s~wnihg habit!;lts. 

c. s.Piiwm.h'g ground studies 

Once each week from late June until early October the aqult red 
salmon will be counted on the spawning grounds by foot survey 0 .• The 
numbers of spawners and their distribution. on the spawnj,;ng grounds· by 
date and by area will be recorded. The lake shore spawning areas will 
be located and surveyed by light plane at ~ast, twic~ during the season, 
once each.during the spring and tall peaks of spawniri~. 

; ' ./ . -J 
1. •• ,. \ . ' • • ' t· ... "'' ~ .~ . 

For measurement., o£ the distribution p~ spal$Ilers,p and eggs de-
posited9 the streams will bel ma:rlitii :o'r£' in· lOO..:yaro sections with 
wooden stakes. Measured areas of the sp~wning :qeds . within .t~e_se · sub­
areas will be dug for egg deposition count:s . c5l) a rardotfi 'sfampling basis. 
These s~~~s. ~1;. b~ us~,J.o. estima:te the_ nUlllbe:rs and -.d_~~tributlon o£ 
eggs . depositoo in the. V:;;trious spawnj,ng ha'bi t~ts •... For.. this operation 
the egg_d_:i.gging pump apparatus deve'fop~c:( by the Fisheries Rese~rch ln.:.. 
stitute(will_ be u.Sed~ Sampllrig will begin as spaWning activity: ceases·; 

' ' ... ' ·~ ,.._ ' ' .t '- - ~ ..... . ' .·~. .~ ' ! • 
on :the various spawning beds. ' :~-,: ' .., . - . . 

. . Part': of tli7 l~-??, pr_~ram i~l~ded. a physi.c_al ·measu~ement, of. ~~;, 
sp~wnirig ~rea!3. in th~. various tribut~:cy: streams of the .. lakeo This w9rk 
will ,b~:· ~6h:tipued. this season to in:stud~ the upper Karluk River and. t~e 
beach spawning areas. Measurement of these. areas will be made by use of 
a Feder8.l .. L9l1:g Rarige Range:firi.der;~ ___ -· ·' . _ · . 

,. "~ ~ ' . • . ,. ; .. - :'.: . . t ,.f' ' 1 ' ;,.. ,l- '- ' - : ' ; ·.' ' :. 

. In' order··ror spawnirfg ground. s;l.ll'Veys to be. tp.or,e ~aningful and~', 
e££ectiv~_-.i,t. is necessary t~:). know the average length of t:titie spent on ., 
the· spa,wning beds. bY th~ ag.u;tt, ~almon •. , At regular. intervals groups of. 
salmon w:iU. be .. tagged at? tliey enter- the sp~~ng.: ha,bi tat.. These sa,lmon 
~+I_ b~ .fb~~~~ (i pl9sei:r anq the~r rirt:,e oi di~apP,~~fa,~cE?!' from the spatyrl­
ing·' areas recorded~ This. procedure will be repeated throughout the 
seas<:>n and. at ea9h o£ t~ three spawning habitats ... It is also hoped 
thB.t ii'l.fo.~t:iop· ~ght be ga~nec:l on the distriptit'~c;>.9:. or' different spa"f.T,l­
:ing waves qf' adults Within the larger tributary:_ systems by this meth~ .• 

~ •• -' • '> - .- ' ' 

Prior to the entrance o£ the spawners on the .spawning beds.. raf-t ... 
domly selected sma;tl sections of the spawning areas of the three habi­
tats will be p:rotected from ~pawners by r~ncing._. l)uzing the peak of 
spawni~g .Ft ~ach_p~bitat. pai~s of spawners wil1 be placed-within these 
areas arid' allowed to ~pawn. The individual redds will be protected from 
further'd}sturbance. _a:rtd wi~l be used in an attempt to estimate egg su:r;-... 
vival rates at the different spawning habitats with respect to time. 
One-hal£ of the redds will be dug up at the end of the 1958 season. The 
other hal£ will be left untouched over the winter and dug early in the 
following spring. All eggs or fry recovered will be counted, classified 
as to the numbers alive or de~d 9 the location o£ the redd recorded, and 
the survival rates estimated. 



. -8-

An attempt will be made to collect readable scales from adult 
red salmon from each spawning stream and beach. It is our intent to 
develop means of identifying these subpopulations so we can trace their · 
passage through the fishery 0 up the river, and to their final.destina-
tion. · 

Equipment: 

L Hand tallies (on hand) 
2. Egg digging pump and accessories (on loan) 
J o Rangefinder (on har:rl) 
4. Tags and tagging equipment (on hand) 
.5. Fencing materials to protect redds (on hand) 
6 •. ·Scale collection materials (on hand) 

Do Fry predation· ·ana migration 

· Tne study Will begin early in: April after it is ~stablished 
that the red 'salmon fry are emerging from the ·gravel. It is planned 
to' capture other fish species associated with. the salmon fry within 
the stream' systems and also in.the lake areas'aajacent to the streams. 
Both small mesh beach seines and experimental gill· nets with five dif-1 
ferent stretch mesh sizes ranging from 1/2 to 1-1/8 inches will be e~ 
ployed in the . collection of the samples. The fish c9mprlsing each: 
sample will be measured (fork length), the stomach contents identified, 
and the nbmbers as ~ell as the percent of the total volume of each dif­
ferent group of food organisms recorded. Sampling will take place at 
each of the three broad types of spawning 'areas, lateral streams, ter­
minal streams (including the upper Karluk River) o and the spawning 
beaches. Any apparent salmon predator thus identified will be ·slated 
for a more intensive future study. If the lake is frozen over, only 
the lower half· of the lake.from'the Thumb system to the outlet will 
be sampled du~ to the dista:hee involved. If. however, the lake is 
clear of ice. an.atte~t will be made to sample at all spawning sites. 

· At the same time that the above sampling is taking pl,a.ce, one 
upstream and one doWnstream fry trap will be fished in-the upper 
Karluk River. The traps will be moved daily to random positions 
across th~ river in an attempt to locate the route and direction of 
mig'ration of the zero year class red salmon. Since considerable 
spawning takes place. in the upper Karluk River, it would be of value 
to determine if these fry move into the lake 9 remain in the rl ver p 

or migrate downstream from the spawning bed after hatching. The 
traps wil.l be teiXled daily, the entire cat·ch counted and released, 
a~ the trap position moved until. the migration route and direction 
has been established. 

Equipment :· 

1. Small mesh beach seine (on hand) 
2. Experimental gill nets (on hand) 
J • Measuring equipment (on hand) 
4. Equipment for stomach analyses (on hand) 
.5. Fry traps (on hand) 

' " 
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E., .Lake resident ·studY 
'"•! ~ ' • . • ;:;:. '' 

:· , · ,, ,,_ Beginning in June. the .l~e resident, .fish. species will: be 
s~ieCi.·,an:ce ,~E!rY, 10 tq ).4 -day,s~ ';{'he littoral zone wiJ.i be sampleO. 
bY _bOth sm.all Jl!.es:Q bea~h. seine and experimental gill .nets with fiver ·~ 
st~~t,cP. _JD.e.~h sizes ran~'ng·,frorn 1/2 to 1-1/8 inches. The·pelagic · . · 
area will be . sampl!!d. by e:x:p,erl:m~nt-~1 gill nets ~ a small mesh tow 
net •. The catches will be compared ror numbers 9 species, and age com­
posit~pn •. Th~,.gil;l. :ne:t;._ -;~!itches will be used to. give a. catch per unit 
o,r. e:(for;}. ',t.o .establish ;9r.oad habitat preference over the •season in the' 

. ~·j,{~~.;re_nt,_par.tf!, or the littoral zone a~ _pelagic .zone·., .Each catch 
-~+,1 be. reco~ed, as to-_loca;tionp .!'letP.od· o£ .. capt-ure,, length or fishing. · 
·time (or number or tows) o and numbers or fish captured by species. 
Fork length measurements will be taken from all red salmon juveniles 
captured. The entire catch at each location will be combined and ten · 
fish s~;I.es ~rQ.li!. -eapP,.spe~ie~ :vt$ be, split ·from· the :total catch. 
These samp_;\.es wfl:l:. be :used for SUDIII\e:r. :fo~Qd studi,es. ,by·species. The 
fish comprlsing each sample will l:ler rq.eaf!ured (for:k ,length)·, scales 
Sampled 1 and the Stomach food COntentS analyzed and recorded by number 
anii· percent o:f,, :l;.q;tal vo.~~e' p,.er grouping of .org~isms.: · In ,effect thi& 
will be an extension of a portion or the fry study that began in April. 
Possible red salmon predators and food c;:o_mp~ti:tor~_'w:l,ll be identified· 
for future study. 

'' 

\ .. · 
.~· f ! 

Jr" .} • r •., -~ J.. ''. 
The samet eq11ipmept that is . used ·in the- fry study 
wiJJ be· u~¢ for t_his study. ·All equipment will 
be on hando · · · ··· 

F. Seaward migration or red salmon smol ts 

The-.seaward migratd:on or red·. sa;I.mon smolts· wi:ll be sampled 
this year in such a way as to·. pro~e an· estimate or the~ total number 
migrating. The method used in the past has yielded an index or abun­
dance rather than an estima t~; of numbers-.;-· 

. Tpe Karluk Ri:yer·w·:i.ll' be divided J.n· wi:dth into 12 equal sec­
tions or approximately 2~.feet'per section •. An easily dismountable 
smolt trap with 10-foot leads and a ?-foot width will be constructed 
in the center or each section. The sections will be trapped continu-. 
ously one at a. time for tli[O-hour intervals on a Latin square design 
basis. In: this way each section wi.l.l be sampled once every 24 hours 
and an esti~~ o:(.,_the to~aJ. lW!'lber or smo1ts migrating can be gained. 

For an estimate or the numbers, mean lengths, ani mean weights 
or the smolts comprising, _each age class in .the migration, :i.t is 
planned to obtain a sample or 80 smolts from the trap catches every 
third day. T1:le sample will be taken in four sub-samples or 20 'smolts 
each. Each sample day, ?O smolts will be taken from each or four 
periods in time. Twenty will be taken from an accumulation or the 
daylight catches between 8 A. M. arxl 4 P. M. o 29 from the 8 to 10 
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P. M. catch, 20 from the 10 to 12 P. M. catch, and 20 from either the 
6 to 8 P. M. or the 12 to 2 A. M. catch, depend.ent ·upon an early or late 
outset of migration each evening. Each- sub-sample will be removed by 
splitting the entire .catch of the trap from which it is to be extracted, 
and processed separately. Each smolt in the sample will be weighed, 
fork length measured, scales sampled, arxi released. The entir~ catch 
from each trap will be counted 9 recorded, ani then, released. 

In the past the smolt traps have been operated from mid-May 
through mid-July after which time· the sniolt migration usually ·drops off. 
This ye'ar· the traps will begin operation on May 1 ani continue operating 
on ~ limited basis after July 15 until the migration has been completed • 

. Equipment: · . 

L. All materials for~ constrliction'of the traps (hara­
ware'''clotha fence posts 9 Wire·~ tools. etc.) are on 
hand' 'alretidy ·at'"Kar1Uk.:: · ; 

" .,, 

2·. Smolt measuring· and scale sampling equipment (on 'hand) 
; '," 

Go, Collection of climatfc data· 

A starxiard U. S. Weather Bureau field station has been operated 
at Karluk Lake using Weather Bureau equipment for the past few summers. 
Data collected daily are air and water temperatures 9 both maximum and 
minimum, .rainfall in hundredths of inchesa Wim:· direction and velocity, 
and barometric readings twice daily. The collection of these data will 
be continued this season. 

Equipment: 

lo All: ·equipment is :furnished by the U. S. Weather 
Bureau and is already on hand at Karluk. 

SAFETY PROGRAM 

At the beginning of the season the following safety program will 
be presented to, and discussed with entire crew. 

A. Boats 

1. All personnel will be required to wear life jackets at all 
times while operating or working from boats. 

2. Each boat is to be checked for an adequate supply of fuel, 
spare spark plugs and wrench, and a pair of oars before leaving the 
mooring. 

J. The boats are to be operated at a safe speed arxi distance 
from obstructions at all times. 

' ,, 
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B. Rifles 

1. Each man will . be thoroughly instructed on rifle safety by the 
pr.oject.leader before he will be allowed to handle firearms, either per­
sonal or government owned. 

2. Rifles will be kept unloaded in the camp area and in the 
boats en route to the study areas. They may be loaded as instructed 
(cartridge in the magazine only, chamber empty) after landing in the 
area where bears may be encountered. They will be unloaded before re­
embarking or returning to camp. 

3· The man carrying the rifle for bear protection, where needed, 
shall walk in advanc~ of the other men in the crew. Crew leaders or 
experienced men only'should carry rifles until all are familiar with 
bears~ 

4. The entire Karluk area i.s within a Federal Wildlife Refuge. 
Bears may not be molested, and under no circumstances may they be shot 
except to Save a life. 

C. Camp. Safety 

Fire protection: 

1. No smoking where gasoline is stored, or when filling 
lanterns or gasoline motorsp etc. 

2. All personnel will be instructed in running the gasoline 
water pump and attaching the fire hose. 

First aid: 

1. First aid kits and instructions will be kept in supply. 

D. General 

1. All operations and activities must be carried out in a 
safety conscious manner. A~ employee who wilfully disregards safety 
rules will be subject to dismissal. 

2. The crew leaders will be directly responsible for the safe 
conduct of their crews and activities. 

SCHEDULE OF OPERATIONS 

A. Personnel and 2rogram schedule 

April 3 - 15 

April 16 - 30 

Raleigh and Conkle depart from Juneau for 
Karluk. Camp opened and fry study begun. 

Construction of smol t traps and fry study 
continued. 



May 1 - Jl 

June 1 - JO 

July 1 - 15 

July 16 - Jl 

August 1 - 15 

August 16 - Jl 

September 1 - 15 

September 16 - JO 

October 1 - 15 
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Owen arrives at Karluk. ·Smolt sampling be­
gins and fry study continued. Construction 
begun .. on counting towers . 

Two temporaries arrive at Karluk. Fry study 
en:ied. Smolt sampling continued. .Adult 
enumeration and sampling begun. Lake resi­
dent· study begins• 

Four temporaries arrive at Karluk. Smolt 
sampling continued •· Adult count an:l sampling 
continued. Spawning ground studies begun. 
Lake resident study continued. 

Smolt sampling on a reduced· basis. Adult 
count an:l sampling continued. Spawning 
ground studies and lake resident study con­
tinued. Raleigh to Juneau. 

Smolt sampling ended. Other studies con­
tinued. 

Raleigh to Karluk. Studies continue. 

Four temporaries return to Seattle. Lake 
resident study en:ied. Adult count and 
sampling continued. SpaWning ground ·studies 
continue. 

Two temporaries to Seattle. Studies continue. 

Studies ended. Camp closed. Owen, Raleigh, 
an::i Conkle to Juneau. 

B. Supply equipment needs 

1. Supplies delivered to Kodiak prior to May 15 via the Service 
vessel DENNIS WINN. .Transshipped to Karluk via Service aircraft or to 
Zachar Bay via Service vessel KITTIWAKE. 

2. A weekly supply trip from Kodiak to Karluk from April 5 
through October 15. Both commercial aircraft arrl Service Grumman Goose 
aircraft will be used. 

PERSONNEL ASSIGNMENTS 

A. Permanent 

1. Project leader, John B. Owen, general supervision and co­
ordination. 

2. Assistant project leaders, Raleigh and Conkle, supervision, 
training, and placement of seasonal employees, supervision of specific 
studies. 

~ •. 
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B. Seasonal 

1. Six seasonal employees will be employed this year. 

REPCR TS AND DATA 

A weekly report of progress and significant results will be sub­
mitted by the project leader to Juneau. A summary report of field op­
erations, including all data worked up to date, will be due at the end 
of the field season. 

Approved by: 

C/6 1/A~~p ~ 
WILLIAM F. ROYCE r~ 
Assistant Regional Director 
for Research 
May 21, 1958 

Su bni. t ted by: 

ROBERT F. RALEIGH 
Fishery Research Biologist 

JOHN B. C1tlEN 
Fishery Research Biologist 

., : . : . 




