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.. . Part of the ipc_reasing v~l_l:le,~f the Karluk research lies in 
~the ~I6ri.g· ~efi~1'o"t'cbnt1Hii~.u·s."4~t'<i'.~ot~!11·e.~_:'.~"ccordingly, we planned to. 
' ~"_·:·-·- ·-~·· • __ , ,~,: • ••• ·'' '·· 1 '. )r:•-~ ···.-· •t• ._.-, · ·~-- '. t',' 

8dntinutl~ withoUt a: breiik ali m'ajor type~-'ofda~a taken at Karluk Lake as 
.Weill as ·t6 exp~'ricr the>~cd~;~~ rbi' 6df .. 'ib.q\rrr·r~·~·. irit6 the causes of the decline 

;i:~f 1S'ur~ival.:~il''fr~-~li;'~J{f~~~¥~~s. _;; .. · '':' · ·-~ :·.: 

iii:_::· :~~~~ife.ri:f~n{iritiri,·~~ctttoK:;;; The Karluk weir was in­
stalled and operated in the same manner'a's;lii':"previous years. The 
escapement was sampled in the ,same manner as it had been. 

l.r:. ~- ·~-, r:.;_ ~~_fi.:~. -J-:..:_ ;,.~/\· . ..:~':.;~ ~ 1 ~J·.t.:~ ·;:·-i --.-~:~.".t . 

;,~, .,. >t.'\.' s_U:r\rN'aYslddi~~. blii-:·ob)'~:ctives W!=lre systematically 
to isoi:at~~ ~tudy. '·andt;e.valuat~' sepa~aikr~~<;>io!g~cal factors in the fresh-

. r>~l··--~--- .t···,··r·)"',• ~. -~_ '_·:,ir •. - ... ;-·.-r, ~---,_.".~• "i.-r 

water envfr6nin-ent at Karluk. or·'Bar~e ~La'Ked; that. co~ceivably could affect 
the surviva~of young saJrnon quring any stage.ef tl1!\lir freshwater life. 

("~,·· ... -"-~( ;,:. e:··;~ ·:-~ -:,'."'~ 1: ~·rr:u.:· :~..-~ 1 ... 1 ;,..-~_".,.:~_£-~~. _;,:_;} _ . 

r :· ; 

,, ' 7,.E. 

.... -.. . 
•. 1- l 

.. . ' 

'- ~' _. ~-. :'""" ~ .. ·~, t __ --: ... ·t ;", ; ' ··r .- '...,::-t_; ," ;,o • 
3 . '(af "Baste ~fe''rt~lity e:k'H'er'_iments .. --Bare Lake was 

"• •'t ··r."" :.. • '' •#", .J..r ,- ,. • t- :-,. 

not fertili'ze<:f'in i'951, but studies were con-
. ducted at the)ak~ to follow up on: 
} 'r:~ '.• t :;.:"~1 :_: J ''t '<-1 ·_ t J . 

{1) Lingering physical, chemical, and 

1 1~1JlJ7?.JoRi<;:al effe'ct's of previous 
fertil:lzcitibn. 

· 
1(i}' cf:rJ&th ~Plake residents and returns 

of adult saltnon that were reared in 
~"" \"; ~ )' .. ..:~ . . : 

Bare :Lake under fertilized conditions. 
{ -~ J "'~ ~:1, 

(b) Pr-~'d'.i't:i~li:-,_·~we continued a·series of studies 
·· <.;~., ''bftfi~: ~ffi~t~' of fish p~edation upcm fresh-

water stages of young red salmor,:; ,, ~~~·~;'(,~q;rk ; 
was initiated 'on predation in spawning ··~ffea:m s~ 

, . _,. ~'l.;rne"'~?~i~~?r:<:J,_i11f~r~r.na;tJ.o:;..,w<l:,s. ,g.e~:th;71r,ed on 
· ru u dl'e 'brown 'b'ear·.:.:sa.Jma'ri '£e1atiarisni' durin . the~ 

... hl':,:;.,~~~~~Mg:.: ~~/:i~f? c',€t/feri'~H 8.: .; T '·:/z·~;~; !:;;,;~~ ~ ;[":: '.:. :·, 
j~·f.t T.~~~#g·. :~:t f~'?' ~ ~-~~ k.~~ ~.ri~ ~'Y~~i~ ~:~·{~:1-~~~~b.~ k,~~ -~:: 

>; "'-G'!/ u;:·· . , ···-' K':s'tlidy: ·at tnct ~mounfana -Hrri'!;ifg)?t~;~' ~~~:cra,·r>,~:::, 
mentS and the. quality and 'quantity of spawn1ng'L 
gravels availaq~,e fo:r; eacP,.po;rti~,n .of the yearly 
esca~·~ffi~:h'f::<'> it' f§';flfgbg-fr¥~d''tlia1' ~n adequate 
escapern.ent. int'! a red, salmon system is depend­

·' •: f;.,;;js :u:' :·· :• '· \ ''~rif'riot:"\i'~o'N ~Jdffilie-~'·6f':fi~ii. J.rJh'~ ,but rath.er u on 
r.. .·d hi ;; .. ·.· i a'iiit:tibtihorf 'di art §:a~q ti'~~k- \iu&t b·~~~ gp-~(p~:~n:~~~~' 

'":/f ;_;(;· :.,1 t:.r~! "~('~2~.i ~'J·,_~~l;?., Si': ~f·~r: .. 4 :.- •• i L~J ().~.iJL':i_ '("J ~-~~J .. :t.Jt~:;.~·.·~ 
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Figure 2.. The Karluk District with the 1957 fishing season for each 
of the three subsections. 
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II. Survival Studies 
--. < • 

. 'A· Spawning Streams 
' :};_'<,,; . ( \ 

. L Routine stream surveys. All spa~:6.ing streams tribu-
tary to Karluk Lak~ were surveyed periodically for ·~pawning ~ctivities 
through¢>Ut the 1957 season. Teams of two - three ;men walk;e'd the 
spawnirlg sections of each stream once a week anc}:'counted th,~ red salmon. 
They estimated the numbers accumulated at the ibouths ofJthe" streams 
and too~ stream and lake temperatur.e~··· Thes~-·surveys have been made 
for mariy years, hence we have estimates of ti{e relative' numbers spawn-

, . . .' .. ,,... ''. ! 

ing in e?-ch stream an,4: the annual;:tit'Q:e and. duration of ,st::ream spawning 
••• l ! 

act1v1t1es. } 
' ' 

! 
; 
I 

\ 
\ 
l 

. . 2. Stream types. The streci;ns tributa,/y to Karluk Lake. 
e:an b~ -~.r~uped into two.~}a~.s.~.~ 9X ,~h;e ~~p~graphy, ~e()~~gy, .~~4 .. g~~Yr~ :-) 
type of the region througn which they flo\VI{Figure 4). { .· ···~ -· · · ' · . · 

i 

Lateral Stream's 

: :Mbr'aihe Cr~ek 
Gottdfiwoo·a Cre'k 

·:''i:~Lld7~r,~r:~:k_//. ( 
.,_, t,,,;Gr.a:ssy, .. ;Polnt Cr~eek 

.. . . il~lfwciy/c1~·~k:3:'·'\ 
' ta' ie c~~~it" ) ) 

'"":::' :M·~tdo~ Creek \, 
{"'+".'. l' /1'" f'' . . . j 

· Ca~cade Creek / . 

~ 
I 

l 
f 

j 

't j,., • " !" •.I l ,• '"-~ 

· 'Salm.on Creek {I4. part)[ '· 
Canyon Creek (I~; part)\ 

' ' 
Lateral streams drain the m9untain.{sides of the Karluk 

Valley. They are characterized by short, p;recipitqus slopes and rugged 
combinations of boulders, slab rockp and leq'ges interspersed with pockets 
of gravel. / ·'~ 

; _; I f ~"' 

,. 
I 

/ 

. Terminal Stre~ms 
" ' 0. \ ... -

Lower ii1liii1'J Ri/er 
Upper TliU:~~ R.i~_er 

, ..• ';E~~t<For~ W.~ttm~~.,$·fver 
North ForkPtliumb River 
Salmon Gr,tfef7(i~-:Jpa~bl, 

' - y \ 
O'MaJley,River . 
F~ili"' Cr~ek (In part);: 
Canyo£,_dreek {In pa:i.itl' ' 
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Terminal streams are large and drain the main axes of th~ 
southern or upper ends o:f the bifurcate karluk Valley. They flow over the· 
uniform gravel of a ground moraine which fills the broad valley floor. 
They are characterized by uniform slope, a more stable water supply, and 
a ;relatively t1nlimited bed of deep, more uniformly sized gravel. The 
upper end of the Kariuk 'River, the outlet to Karluk Lake, is a terminal 
stream in the sense -~sed here. The upper river provides a vast expanse 
of apparently excellent gravel, which is used by thousands of spawners in 
tlie falL 

:' : · Spring Cteek is the sole representative of a thirdtype··of 
, sfream tributary; to I{.arluk Lake. Spring Creek drains a chain of three 

vbry small shaliow fake's in the muskeg of the lower Karluk Valley. 
"Several hundred''red::sa~i:non spawn over the bottom of these lakes. The 

_,.. -- . -
-.p~aak of the spawning,;;tctivity in 1957 was in late. September. 

~-. .. 

1 B. Timing of Escapemt::mtand ~he Spawni~g Gravel Available to 
• E'ach Portion o{the Esc~pement·. ' · . ·. · . 
. ;· . . ~ 

. 1. Tlinittg o{the escapement.. In recent years the KarlulC . 
run has had two pea~s. ; Iri/1957 the spring escapement peak at the weir .. : 

.:P~curreq .. around'Jg.n:~ 1~. /and the fall peak around August 30. 
j \- '-~ ; • ' I ~:~ . 

·.~t was interes~ing to observe that whil~ the spring sp~wne,:ts 
~ere distributed.'to all ~trearrrs of the Karluk system~ the fall streafu · ·:,..: 
spawners were found almost exciusivl:llY. in the larger terminal stre~ms '' 

:l"entering the southerri· e~d of the lake (Figui-e 5). . 
:. .') . ' . • ' . • . - J.,' 

, . The num~ers of beach spawners in~·~·easeq!!Jarkedly ~uri~;g 
::::t~e fall seasonand by la,te fall many thousands were seen,. particula:rly 1:' 

o~ the graveLat the sou~hern tips of the lake in the Th.u:mb a~d oiMailey :·; 
a:reas }. '"-· ;--~ 

· c:' · • I ': ! ;..., 

In Septlim~ber and October large numbers of red salmori·~~ r.• 
':'¥';ere ~een spawning in the upp,er-Ifarluk River in the vicinity· of the we~r 

These fish were not coub.ted but an estimated 10. 000 were seen. Roy 
. Lindsley (1958} has in p~st y~ars counted up to 30,000 red .. salmon 
s~awning in the shallowr~ater of the upper mile or two of the Karluk 
River. 

.. - --··',:~,2~ ·.·spaw~fng g~avefs' ava1l~ .. ble h{ each,'.pord~n of Hie esq~pe: .. ~'(). 
ment. The length of each stJ.:eam was mea.sured with a tape from the mouth 
to limit of the ascent of red salmon. The width of small streams was mea­
sured every 10 feet, and for larger streams the width was measured every 
50 feet. The average width times the length gave the area between the banks. 
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Areas were calculated without regard to any difference in quality, which· 
.later may b~sho.wn i9, e~i.:;tj"!'able 1). . . . . . , . > "' 

Table 1. --Spaw~ing ~rea in square feet of terminal 
and lateral str earns 

,~ '~ < • 

·Lateral streams 

Moraine Creek 

•' 
- 1 

Cottonwood Creek 

Alder Creek 

Grassy Point Creek 
' . ~ • • • .~ > -~ • • ' ', 

Halfway.Creek .. 

Eagle Cree~). 

Meadow Creek.: 

Cascade ·creek 

sq_. ft. 
.. 
~ . ' . 

58,300 

. :· .;· 

11' 900 

14, 700 

,...;~----

26~500 

29,700 

Sal~o~ ~r~e~ {i~ pa~t)l/ .. ,.- ... --- · 

~a~;o;~· ~re~·k (in ~~~tli/ --- ~ .-~··· 
TOTAL 180,400 

Termin:ar streams . Sq. ft.' 
., 

Lower Thumb River 134, 000 
·~ .• ' ~ ~- : ' . ' . ' 

'.}· 

Upper Thumb River 64, 000 

East Fork Thumb River 178,000 

North Fork Thumb River 39, 600 

Subtotp.l Thup1b'Sy.stem· '-' , i · 439,600 
' . . . " ) ':- ~ ·,; . ' 

·.O'Malley.· River .... 159, 6oo~ 

Fc:dls Creek .. ' 14,100 

Canyon·C~ee~' (in p~rt)l:/ . · 67,:200 

,• 

I ,.· '/' 

Subtotal 0 1Malley··Lake,System · 240,900 
' . / ... ,., 

' : 680,500 
1/ Salmon and Canyon Creeks have their lower reaches in the "terminal" 
gravel beds of the· Lower··Thumb-and 0 1Malley·R'ivets>' However» the upper 

J reaches; or these streams tur.n and dr<iiri the r:rioi.mtci:ins'- to'the ·sid·e· of th(H.ralleys. 
In 1957 the "terminal' .. areas of these streams were used more heavil{than the 
11 lateral" upper reaches, especially in Salmon Creek. It is believed--that in 
year~ of.large escapements the upper ·reaches: of these. st'ream s would be used 
much:mor.e·,' ,;·· ... ,·:' ''·'' _,. "·'· r,_ .. ,,.,,.,c:• 

!:_/ 'Small.:·str~ar!i;. no{utilized' irt l957'~ · ,. . . . ' .. ,-( 
·~·1:, ---.-~~3 ' :~· _;_j· 

·. · ': . 'Some i;dea of the' relative density of. spawnin'g 'in .the tributary 
stream system may be obtained by comparing the relative area per· ~p~.J..ner 
as obtained by dividing the areas of the respective stream syste01s by the 
total~ of fi~h seen in them on weekly stream surveys (Table .. 2) .. ; 

~13-
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Figure .6~ ';Che timing ~d cijs"tribution of red salmqn spawners 
Thur.nb and O'Malley t:i-~butaries of Karluk Lake. 

S e pt ~'P'J);u;; :r 
:.•;' --,~ ·<' "•, 

to the 
1957' 

in thousands ,of fish. 
__ _.;. _________________________________ ,~-~"""·*"•"'"· ·,,.,,,:,,<-~•-~~"'~~•·--oM---~•----·-.;__ . .;.. ____ _:.. ____ __:_ _ _:..~.--.C:·,-



an,d study,as possible seriolispr;-edators 'on the salmon runs (Sliuman,· 1950). 
Car.efu~ anal.,ysis· o£ the timing of. the ~arly run·, .which· is ·relatively un:fi.shed 
by man; th_e <Lppearance of .the bear i·· the. phenology; of the: plSLnts; and· the~ 
dates of the annual openings of the fishing seasons suggest that predation• · 
by bears may be concentrated upon a part of the run that is relatively unim­
portant to the· commercial fishery.:, · : . .~ , ·.-j · 

·i' ' !: j" ., ' .. :. '•,". ' . ~ 

Additional pertinent factors· that tend to: minhnize the sfg...:: 
nificance of the predation of bears are that the earlyrun apparently has 
a surplus of males and "jacks·;111 ·which m_ayobe aloss'f<>r:'r'eproduction; 
bears pro babl:y;. fish the) smaHJateral str-eams: more• inten~ively·than .th:er)!. ·c 

much la:rge:r and:_deeper tel!rninal streams;. lateral streams are easier> i' 

to- .£ish and a::re·.mor'e .concealed by:·~he. alqers··amd:·~cottonwoqds than ci:r'e;·:1 · ! 

the. gr.assy fl<;l.ts in the· terminal, areas.··· Further studies. of·the p·redatioh;: 
by bears, if made, should be made on terminai:st:i-ea:rn.systemsi beca;use': 
they have :much the greater area and have spawning fish throughout the 
spawning season, which is not true of latera1c:str.eams. · 1. • :: 

\ 

Table,3. - 7Sumll1ar,y of adult. red:salmon.tagged while entering 
. ' spawning· strea~s, .~nd.the maximum life· of tagged·r; 
:·,:, f! , r.•. ').:1 .:flsh ln.ea·ch·.group.·: .. .,: •·. · :·'"''·} );_·s•·:·,., · 1 

. Grassy Point 

Grassy Point 

i::· "-~ \ 

G-rass;y, Point 

I 

II 

III 
-' ·' ·-' . 

Mo-raipe -Cr;eek·, · ·. IL· .· 
·, ' ,- ~ ... •.: 

Total tagged 

40 

50 

'-15, i : ... 

.· :.C'r' • 50!'· :ik 

~~ r ' ,_ '• 

386 

D. Eggs. ~eposited: · 

·· ·· ; .. :··.· Ma:Ximum life 

5:. days: 
; :.:. f. .t .. ~ 

15 July 12 days 

21 July 16 days 
( ( ' :: '~. -~. 

! . ·-

' ',.' .. ',·~ : .-·:, , . 

\'~ :: ! ,' : 
: '· 

.. ., , A start. was; made' in de.velo·ping: methods· of: estimating .rium·.:. 
bers of eggs deposited per unit area in the gravels of the various spawning 

-17-



!?P~,c.ie!S,: ~W:ll,ich._J!3 ,as ye,~ q~p:u.l;>lishe~L . We-ar~ pr.esently::.workingon-zc'o-i 
q~c;l~n,at.~9t:l. ~!?- p,~d<::;:r:\~0- avpid .d~p!~capo~L of ea.rlier_ y..r.o;rk .. ; · .. , . ·d '" 

Our work and review in 1957 indicated the importance of 
additio~f)::wp:r~. OiJ fC?9q)]:C1pit.s, ;anc;l_, E!.C:~!q.gyd>f l)qHy;:.V:ard~n· ·_and other 
s_pe_cAe~.:~(Btg~; __ s ~~sqn~ of::.~h~t·YJ'~~;r:E' no.tably.,(,it5t:itl1~-- q£ Jr:y .!Jligra:tio~c. 

,'-f' ''·:· t 1<''.! 

. "-· ''· ! - - . , '"" .. , . . ... · .. · .... '·' .. :' t r_•,, l_ .. •.·.'. ;, -; ___ ·: •. •.·? .L ;J' } ~j t';) _ _; ._. l .., , d::<:Ll ::_:-;; _ _t~ .'"tEft: ·' _t;}-···, ·',:"_;·~: ~ 

. ,.._ 3, .. / -~-~,i~~ti}l!'LU.).s.tc;>F:. t,~.e-,cpl_!e~~Aop. ~f:-x.~clJHltQ'lo:rJ.:JiPg:e::rJil}g \ . 
sa:q1p~e.s~ w,~Vr E)., _ _tl1.ag~:'f.!f9lliJ-l1Jl.E;i,};~. -trr:qugh :AI;l'gus~ ;J. ;,.- 1. 9;,.5;7 ,. a,t. vax;i9i,.l;slo" 
cati()Il;SL~p;Ka,,rlq~ La,.kE;;, fp,rkl~,ngt:q.~ <iPcL~s:;.aJ~snw.e,·:r,~ tak,e,n.Jrorri• the:se,r 
fi_s~;·· ,; qth~] ~p~,c~~-_::;1 '~(#;ih ;,c,apture.4\ ill th~,/s~;ipe_, h.a~u_l,s ~e,r,~ .• et:lum.er_att:;.dJ, 
and I~!e~~ ~~·····t ,r:gh~:. S(l~pl~ !3~ .1co~l!=cte<i;.(i;r~::t(),, \:>:~·;;U:s.~g, a;s. :a_n:;ind_e:K;_~to~ g~q_w~bo 
and .~HEY~~~};oJ5s~cl.>.~<ilmo:n.,.~x~:Yea;t:, cl<;is:s.;iz:;;;th::¢, ~r~_~h,wa;~~r, ~p,:\ri.·:r;-.o;nm~r+t::v; 

~~··-··., -~ -· ,, -~. · · ·:-~;~:,~_>.;.~:iJ: l .~·:. ~.~{rl."' ·x ;.~·:: ;3,J ':)~·i.;', 

, ·: ~,, .II:·.: ,.Wr'~~~~~7--~.~P?L.s ~.~l.t ·M~g:ra;t~o 11 .uK.a:~l_ll~r~~~e::. ,, :; . :'. '! cox · L: ·1·,"" 
~ ~·::)L~;'J -~}.\:: ~~-~.: -~-{r:-.i . .r~~(f;.::~-! .;.r;~~~Et .•::.~ ~i~:~~·v(J :t:~,:i:~~·)(:- :o:. .·:. ').Yfr;::_, 

begu~,~~~~:~~{~:~)~;:;.,:;;~~;r:,)jt~l1 .. ~%"~0f~~;!r;;;i~~~
1

~~~~:~.:~:t~';~:;~~~::~~; 
onf:¥-~ Y, ,~},.a.~~::; l:~,'n:~S!_l:o,,ots:-,o,:l L~mol~-~.·.~y:J;"e,;q g~-~:rx.e.-8-f}l).~Y~.:r:J.g :d?WP~tr,~ami ';1 :: 
past the weir site, Howejr_e,ri.'o s.,i¥~,~·:~\.1~- ,~c;)~~J ~1,.95,?c.S!flolb<;:,a~_c.!l,q:f:: L,J9,9., ,Q3;8 
is the largest recorded ~t :Ka:r;l~k ~in:'the past four y~ars' and since the 
trap catches of smolts on May 15 an,c:Ir 1~ !.<>te.A~si)-e,s s.:-.tha~,S&O,,,s_glO_l~s each 
night, it is reasonable to assume that very little of the outmigration was 

m i 8 ~c.,r!4 ~ _ DJ~ ;~ : ~· ~~~ ~r _,~ ~.~ ::) ::~~;:~:~.:i. ~~· ' 
.:·1 J ;_; '"-.t JJ ·~ ·-:~ ~ r l .s :Y ::):~· '~; ·.r .:; [{: ~?.._ ... 

wh~n,_:F~/}R~B:~~~~;~~;~~~~~;:~~.~~~;,~~~;}{;·:~~~~~~i~~~·~~~~~i:i~·~!:~
1

ci;rf~;;~
6

: 
t~-~·~: t!'}&?::fl.}ion-;:~~:J~- Y~-C!<f . .r;J'~.~ :£r~.q~~I?-E;Y:)o.f. s~P1PHng::.'\.Y.~ ~.·:4~H€mci.ept;;uppp.~rtE 
the J1,U.~b~7Jl of;, ~.~<?}t~srr.p.~grilt;ngqw?~sh:_~qF9W~~ic;a;llY:.Y(eig~t.~@:tJhe,~£~~:rr!P.l,e:~<' 
for Il:WH:l?~!; Sj·.:: zipcl,i;~:}4~'11 ,~9,::r·f:tl~JigFh~;.:,~Y"~:~;:;Wftigp. ts_;;· a:ng.sca,I~ s.~,;W!f;t;~~ ta~en> 
from each smolt in the samples, Fo;ge_cte<i~u.;,'J~y,,~na-ly~e·s. of;;,:tJt~.r,:~19;?:o7:::i;..;f" 
smolt samples have not been completed as yet. 

~'-·' ,r.~:r~~ ~~.. n { .. ~ ' t~.:fi.~J.·o.!.!·;~ ·:>.<;: .1.;-z:::·.~)~) ':: ;-~.~~ ··~- n·~ 
· t;c1 "' ,Trw,~.:.te._s;~~,·.:W:.e,r:.~ .ru.n::!:n an..·~a.tt~iPt>.~Jp _irop;ro;yeit_ht:;· m;et_hqds.:·,: 

of ,S,(lJppl~z:.g,;t~-~-; smph,¥_i,g:r;ag9!l' an<J o(est_~~ .. ~tin..g th:e';~Qt;i-:Ji:St'l191t~-o~1;~,,y; i. 
migr~~~p~·-P.~W'.l?.~:~~~ ~;~ ~.~: ~~ thP1 ~~~.~~.;~ ·:t_~·~.~{~cs e:~C~tiR.PrQ.f.t {!:~ IT1.Pl~ ~:q~t~J't::WP.:$~t: o·:; 
c,qi1sfrq<;te,d -~q.\fn:S~:ream :!:r<?n;t:,t.h~\:'We~·r ~': ,:Jh.~,.() 9J,e~t.iy~::P.f.~·t.hJs, te!>t:.~a_$•::; ., 
to~ 4~.~~:t;:~An~, tp:,~J~~-~-i.~itity qf,,gi~~-~iing 1 th~ ~zitir;~.;s·l'rl~_!t tl)~gra_tjo~:;, .. : q '? 

thrc;>qg~t a. '~-~.fF?:~ pt :Ph!-1\~,,~B.a)~c!<-:;iht.P t~Y',:r:~v:t:;;t[:<.ig.~i,~•·, .HJ~i~.· c;:qultt: J:>e .. , 
don..~ •;,.,t~~: <:;()llf'!Eti,c;>,n£_()f::f~·P.::r;:e,~ ept.at:i~e s.alJlple!:!-; of f?gloJt~;Jrq,!Jl, 1 th~'~migra -, 
tion and an estimate of the total smolt mig:r;~~iqn,n,tJm~~:r;:s,would: ~.e:.riJ.J,lCP:J ·~ 
simplified. Due to the early migration of ~molts and lack of supervisory 
persq~:~wJ\ ar4" tp9-fH?O\V,I:f;t",C?,9;ly cu.r~p;:r)~~p.bserve~:ti_qns, co,ulg .-p~ made, 
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~are L~ke \.VaS considered to b~~ eitJ:t;~r dry ~or too shallpw to permit'the 
free passage of aduit salmon o-ier much of. the _t!n:l~ ~f.~he )!l.dj,llt migr~.-

~ tioti period. "Figure "7/gives th'e daiii"'~ai~f~li at Bare Lake and the ~dult 
red salmon migration from June 1 through September 6, 1957. Th~"'! 

stream was surveyed ori foot July 1 and by plane July 18. On July.): the 
water was believed to he too low over riffle areas to permit the pas:sage 
of adults, and channels were dug through these areas. On July 18:a:n 
area of approximately 150 yards of stream bed was observed to: be _·ba'in,-:: 
pletely dry near the confluence of Bare Greek and Red River. '·· . · _ :~ ,--

. ~~~ ,: ~~ .. ~ ~i; ~.~·~ ' I>~' 
2. Seaward smolt migration. The 1957 seaward smoit 

migration from Bare Lake totaled 7, 611 smolts. Age determinat~o.n·,; 
·of scales sampled from the migration indicates that the m:lgratidn this 
year was composed of 91. 6 percent two~year-old migrants and 8. 2 pe_.r- ~~~; 
cent three~year-old migrants. There is evidence from !he .. s~a,~e ... sa:mples 
that the Bare Lake fingerlings formed· an·annulus .. in·J;ly this year. · U 
this is true and has happened before, inaccuracies ·may exist .in. thE:(fresh- " 

'·•l 

water survival figures for past years. Nelson r'eported that large n*mbers 
of smolts aged as three years old left the lake' in 1950 (Nelson, MS)i -::;, 

' ~ ···*'$ 

Since the smo1t migration occurred at th_~ )arne. time .tha~~ 
low wc;te.r.c:oil.ditions existed irr'Bare Greek. 'ther_<is, ~ po_~s_fgility- t~~t, ·' 
the sur;viva-Lof. the:smolts3rtBar:e· Gr:eektriay .. aiso .. have .be.en adv:e.r_s~1y 
affected. '·i 

> ~"' 
3. Lake resident studies. There are six species of j 

resident fish in Bare Lake. The rainbow trout and sculpins are, frql)J 
all ind~cations, present in only minor numbers. There -w.:et:l=l no. studies 
conducted on these'two species.in 1957·. -·' ... /-ll: ;_. 

\1, 
' 

Although there has never been an accurate estimate ma'de 
·:· ;,__..1 ·::.:!.~ 

of the numbers of stickleback present in the lake, seine hauls ,indica.te :-:; 
that:this may be the most numerous of any fish species prese~-t:- In{~.. '' 
1956 a life history study of the stickleback of Bare Lake was complet~d :': 
t ' ' ' ' .. ~~ 
(Grerenbank and Nelson, MS). This year at two-week intervals, _length; · 
~ea'surements were taken only from samples of seine-caught sticlile;~· 
backs. ·-- ~-·~ __ , --- ~-t,_ .. , 
'G :! .. .. ........... _,... ...... -·-· .. 

i ··:.} 
//1 ··: -· 

·' 

.; The cohos in Bar~ Lake were sampled both at the ~r1..~ , 
site''and from seine hauls in the same manner as the·red.·salmon 'if'·' 
smolts and fingerlirtgs .. Length measurements~-were made·~ ·wet weights '·· 

' in grams were take:O:~ and scales were sampled o1i a schedule'd 'basis·: 
·, as outlined in the operations plan. . ...... ' . .. ·- ~ ·-----· .'. . ... . .. . 
·--'·..--:· "·····~ --,~ 7_ .-·.-..:_"'<~ • ..,,. •c•<'-< ,,:;·.;::::'""'·•'""'---'• '-· ••.'.--••"'~:) f"-<·-~-~v • 

The Dolly Varderi''population e1ltimate, ba's'ed On the 
modified Schnabel method, ;nd,ic;a;.t~.d ;:tnpth~p: substantial increase in 
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,.~ ~o,,.- ·~ - ' _--: _··· ' ···~-· \ : .• -,_ .;·-_:: ' .jt: • .,',lr- rr ':~ ;·. ·:: 
iiumb'ers this season; In the th·ree years the' poplilati611;- e~timates haV;e , 
been made, the Dolly Varden population has incr'eised '±:r6in 'an ~~ti~~t~d 
4, 000 in 1955 to 6; 000 in 1956 to 8,10p in 1957~ For~ lengtl1 m~~sure-

. "' ' ' ' ', ' ' ' '' ,, ' " ·, '., ., '" '·. ,. ,. . . . : . : -. . '' . q.. " .. ' 
mentscwe)~e: taken on sarhples· of s'e'irl'e'~c;a:ugJ:it Dolly yarcieri: at_t\Vq -...y~ek; 
interVals:. There were 63~'itag ~efli:r'ti~'tak~Win ~seih~hau:Ls th!_s yeatirotrl' 
th~ 1955 ·J?ollY Vard.eri: t~ggiflg P,rog~~m. F~H~ l,e:~gt~ ;#e'~~.ur~ri1.~pt~.~~l:~ 
taken ori:.mo'st .6£ the's.e retu:his'' -· · . ., ..... , " ··. , .... '. j . - . ·:: 

:! :- ;<; r' 

4. Limnoib'gftal 's~mpt~·sr. T~e' i1iilriar6gi~-~l':sl\.i~dfi~' at 'A' 

Bare Lake were continued in 1957 on the same basis as ln past years. 
?'' ,_, '· ' ···' i'_ •••• ·,/."'<·-·-. ~ -;~. ·.··• ..... ·_ ;, ' --, ~-~.-, :,t,;·"' :·~ ·- _:·, \'' ·:.:·:..'.'~-' ~ ... --.-~ 

The rate·of photosynthes1E;' was eshmated by t]ie light and~dark bo~tle r . 

oxyg:eh pro·duetion ·nietil8ci: ·>Tlie:::h.rfr~t~. ph;61spf1~'1:E{, 'l>J:i:\ ·and boU:'nd ;: __ , 
' f:., _ ', _-.·~·_---J . ; ~ e-.,-,,;: .. -:·:-- ··:··,,·y~-' t-.'J--··. --~.··" r ". ;_;)" ·~ •'} .~-i,_~J_-·_-~"''f",1 f, ~~'-.':' ~~ '1·_:-.,r ··~·;:--.< 

and free' carbon' dloxlde'' cOI#ent'·of th:e.~wate'r'were J~.eter_-q:)irieO. on a. regu• 
~,. ":.,,··.~,... ·· •. · ·: -·-~ .""-t.· ··· /.,n: ,·>. ' 1 J~(' f:t ~f"' ::;.•"". ~"·,\··~"" t: ... ~ .::-!·< .q';: .. ~.(~--; ·-~- .', . .J -~: 

larly sdiedU:led bas1s·. J Tl:ie. lake phytoplankton and ·zooplankton were 
· sampled throughout thefield se.~son as scheduled. These samples have 
not :o'e~ri ;1i'nal

1
yzeH·'as' ye!"an~ :no:'diitcf~an b~'t>iies~rifeci'ltt thl~' :titb~: 

~,. ... · , · r" :'<i. ·-~'r::-:. · ·--/.~~~.,\~-~ .-n 

r .: . 5·: ,, '·J?nysi2ili dat~: f :T~'e'' ~e~th'e:~,:·~tati&n·\Vei:.~' frialrit~i~ed 
from-May fs~th~ohgh':Septem1lei·~ 6;.: i'957!''' Daliy aFr ~nd':&a:tet'tethp~~a~.:. 
tures ~· Take'·water'ievei-,~"' bai'~n1etr.i6 pr-es'sib!~s\~ wiild.\iii:/te:fi6"il ~n.d.: · · ·· ·1 

estimated veloeity, and rainfall were recorded at a set hour. TQ date. 
only the~ 'daily raJnfall' dat~·has'·i)~·en studied {Figu:t;e:, 7)'; :, ;·~: ··'- '. 

;J'":· \>~::!J:. •'.,."' ·..:~ '( :~;,:.~''t") ~. :~-{'J,.,, --~ 

A. The 1957 Karluk run totaled 450~ 405 red salmon, of whlch 
r _ ; .. ,.~ •. ·• ¥, ' t'. _ , . ..,_- --.·:_·y . ~..j. :- _ - •• ':~~ ', •• _.,,-[ •;.,···.' ''? """,·"-"';~ ', ~ ~ 1 ' ,--,...- :;-··,;;":-";-r4c!_·,,<': ~'.._;: 

an e'stirbated-':l'Z9','930+w,ere·cauglit' ~nd' ~zo; 675. escape<;!. ~tci -~~~s. thrs:>Ugh 
theK~rili!i1 wei:r.i · .,. _,_,~,. ~,·_,!_h.'''·-·-. 

~~ { -~ ~ _, :r 

B. The spawning streams trlbutary to Ka,rluk Lake ca,n be clas­
sifled· into:twb ''conti-'astln'g types·:: J;ne-~e'ar"e 'the ~_rn;iif'~~~'cJpito,~~ ~~t~;rftl 
strearuerwnie:f1·'c:t:rairi-'ffi'e:st'~ep::-ni'o'hittahi();idEi·otfh·ci::K~·rr~· :Y.ail'e¥~'ariC1 .. ib~: 
terminal streams whicJ{d:farn''th.'~ m~.rh'~X'ei of the' V:~il~y-~b6v~ th';; 'ill:k~:~ 
Termlnal streal:ns are large and deep arid have much gr~ater,areas of 
rath~r clhifb'rrri'·~i:Med; gr~vef:'' Tll~y li~ve';£ S:Ea:~riiri~{'ar:~f:9;''a:}?pr6:x;i~at~1y 
680. soo'·sqda'F~ feef·. :.La;i€):icl.:1 st~ie~rlAs':'H~v(;'ii' spa~ii].g:,~-r,~~··fir_fso_, ~.9.0 ·?J 

square feet. These figures are without regard ti>'differencef:;' in quality o'f 
gravel, which are s uspect~d to .be ~n £avo of terminal streams. , 

~::·."· _ : .: t). :, ;-;-_:"':·-:.:~:_! ·L:-'> n;, :)·: ~~ .. _ .... _ .. ··•.'.~: 

~ '"' • ~ ,, ~ .-·-: 1 '• ; __ ·: :~ '/t._;_·,·: .. :--: :~·,· ;_:.- :_,; :··-.. ; ... .: t-~, .;-:~---:·-~ "._ir~ .. ·j.··· ~. 
C. In 1957 the spnrig es'capeme~:t 'pea:~~at tll~ ~~lr·,occl;ii-red : , , 

aromid :nii1E(:_l5· a:b4 tlie' faJi' es':~a.p.~~ri1~~ts··~~~k :W~s ctroi.i~~ .A"~.'{gq~;('30~ ' 
'1- '1 ):,.','!'{~\ • :~-~-· ,~ • f''~· •• ., .'J)\--' r-,:_' ',·:;~. 

:··~ ';·~_...-- •. -~-·· r-~"->~·_,-•y-::::t~ "".r_:_~t_<·; .. ·~;·;· "<("'~_ .. *··F·}-~~-,-:1_~~ .~·;:("': ./·.:·---.:· .. Jf·).,,..f' ·,:~·,_;-·.-- () o·~ . ::·,..:.:; '}1_~ 
Rea salmon irl' tlie sprln~c.escap~ment g;o to both _the term maL and. 

the laterar streafbs . 'th'e· red\~a:il:ri~n 'ii~ult~ ~(tht:i·y;f~lf:i·lJ:hfT go. t6'fh~ ... ·: 
termlnaf'str~a:&is{ an'(J'fue ici~e beaefte's j; p~irl~fpally·· neir'i th~L m~uth:s of'.- , 
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possible predation by Dolly,Var'deri tro'tit 'iri: the; early spring at the time 
of the fry emergence. 

H ... Lake .. resident:red salmon were'sampled .for··age and growth 
analysis.tobe.completedlater;' ·~::'' ,.' '·~: ,.· ... 

'J.. '. ~. 

I. The downstream smolt. migration for 19'57 pr6ba·bly began 
earlier than usual. The sm,olt catch of 1. 109, 138 for 1957 is the largest 
for the four years of record. · 1 

. 2·; /. 

An experiment to sample· smolts ratlf~;·t;ha;ri( 't,i!;re'ith'eLindex traps 
failed because of the unexpected early migration and a lack of super­
visory personnel to keep the experiment .in operation befdi':e, 'f:hEf rtii:r~WaS 
over. ·:' 

..•.t. 

J. Bare Lake .. ,..Qnly 225 a<;lult red salmon returned to. Bare Lake 
' in 1957. This disappointing numbet is beloW t:fi~ ~verage'althougli; the'',,::· 

smolt·.migration.,from·tlie:lake during .. the1r pa~en:t b:roo.i::f'yea:f's. was the 
larg-~st'ie'cot'ded between 1950 and 195l:: .:.··· ; :~.; ·" . 

. , I 

An egg rete~tion of 73. 8 percent in the females examined indi-
cated very poor spawning success in 1957. t·• . . · 

Lack of rain~all caused the outlets of Bare Lake tO dry up after 
'only 219 adults had entered.the lake. Bare Creek wa,s believedcfo be·:;;~.,,:; 
impas sab~e~:t<?; fish .bet:We:en 'J'uly;:. ltahd·July;::l9}o.i fA:fte'r'·J,ti!ly:'1:9'th e re­
maind.er of:£ish..enter;eqthe·1ak.e·.·.<Dlte:·d~l~y~in;pcissage,~thl:fyo-have. · 
adversely a.f:fecte<fihe ·13a:~·e Lake r~n both in numbe'rs· a:n:d!spil wning, 
effectiveness. The. e,ffect on the 1957 downstream smolt irligration is 
unknown but may have been catastrophic,-,•as a,''po.rti6n;o:f the st'r'earn\~· ... ·.Vi. 
went dry-.for;a,tim.edn J·ul~. · •:. fr:,itu:~'t;] r 

· :J . ; ·r .;· ? ··1 .; ;:.3 , 

Downstream smolt migration in L9,57 folaled;7 ,.6~11:.i'' There is 
evidence that Bare Lake fingerlings formed an annulus in July. If this 
is true and has happened before, inaccuracies may exist in the 'surviva:.l-·' 
calculatiohs!fo;r;·~us;h(.yearii;,,,as.':iliEHr·.fr.eshwate·:r:.age':.:W&culd,be diffittilt 
to deterh:Jlne 'upon· r.eturn:, Nel'son ·repoded ia:lfge'·n'uri)hersi of: smolts 
aged as three years old leaving the lake 'du:dhg mi'tflsurnm~r:'in 1950 . 
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