3 3755 000 62796 8

FWLB
1065

|

RED SALMON SURVIVAL STUDIES IN KARLUK LAKE, KODIAK

 TSLAND - 1957 SALMON SURVIVAL INVESTIGATIONS FIELD

REPORT




L

. Department of the Interior .
United States Fish and Wildlife Servxce
- Bureau of Commercial Fisheries
Alaska Region

SALMON SURVIVAL INVESTIGATIONS
Field Report

" Red Salmon Survival Stqdies in Karluk “
Lake, Kodiak Island - 1957 ’

TABLE OF CONTENTS
o o Page

Background....,..".,‘..,.'...;..‘...
Early Investigations . . . e e .
Recent Investigations . . . . .. ... .
Objectives. 1957 Research Program

‘Escapement Coe e e e e e e

" Survival Studies. . . . . . A .
Spawning Streams . . . . .. . .. .. ...
Timing of Escapement \ o

and the spawning gravel
available to each portion
of the escapement. . . . . . ... ... .. 1l

OO WY

Spawmng Studies . R 14 .
Eggs Deposited. . e et e e e e e 17 .
Fry Emergence . . . . .. .. . . - 18

Fish Predation .. . .. .. .. ... ..... 18

Karluk Lake Resu:lents O .
Downstream Smolt Migration ) ‘

- Karluk Lake, . . . . e e e e 19

~ Special Studies at Bare Lake e e e .20

Adult Spawning Migration. . . . . . ... . .20

' Seaward Smolt Migration. . . . . . ... . 21

Lake Resident Studies .. . . . . . . ... . 21

L1mnolog1ca1 Samples R 23

oo" PhysxcalData,,,..‘,,..,,,...._.. 23
© Summary . . . . e e e e e e e e e . . 23
Q. Literature Clted e e e o oL 26
o Acknowledgements . . . ... . . . . . Ce e .. 26
s .
O ‘z\»fpﬁ?

I ARLIS e Wi

lL-(Q') Alaska Resources L!bl’i/ %‘, ; ${ \ vice
~ ,

™ Library & Information Services  U. SK ,\?;@QM};E ,\1 és%\ ‘

« Arherere Aliska 101 TNE, TEE0s)7

“ - - 99508

Anchoragé, =

I




. % wid

coax Dy .1 3 T H £y T Ty A’ {’ Tt -t
o C Objecti\'res of 1 95'7 Research Program

T

Part of the mcreasmg value of the Karluk research lies in

'i’the long serles of contmu \Eu dat ‘obtamed L Accordmgly, we planned to

stalled and operated in the same manner as in prevmus years. The
escapement was sampled in the same manner as it had been.

.r\.'

Survival s Stmdles° “‘Our ‘gbgectwes were systematlcally

to isolate,’ study, “and” evaluate sepa: at e
water envirdnment at Kaflukor Bare Lakes that conceivably could affect

the survwal of young salmon durmg any stage of thelr freshwater hfe. :
E ' {"‘ uxf" H

1 195? but studles were con-
ducted at the lake to follow up on:

v V-‘

(1) Lin‘gering physical‘ chemical, and
S llmnologlcal effects of prevmus
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3\ s ?1
f
3
'

= & fertlhzatlon.

::-*}

i Zj Growth of ‘lake residents and returns
of adult salmon that were reared in
.Iié,:fe Lake under fertilized conditions.

e s,

“of the effects of fish predatlon upon fresh-
water gtages.of young red salmon. New work
was initiated on predation in spawnmg st'i'e\éfms.
Some, addltlona.l information was gathered on

’ the brown bear sa.lmon relatmnsh.zp durmg then

st me
= aFRARE N

1 2 In «9“57 we. gégep “
e study of ths adiéunt and tlp'ung of tﬁe escepe?
ments and the quality and Guantity of | spawning
gravels avallable _fo:: each. portlon of the yeatrly
escapement.  Itis recogmzed ‘that’an adequa,te
escapement into a red, salmon system is depend-~

e‘nt not upon number of flSh alone bqt rather ,upon

PRl

Gy Livds s

d1str1but10n of an adequate !number of spayvnere
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in millions of fish -
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trict with the 1957 fishing season for each
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II. Survival Studies

“A. Spawning Streams
1. Routine stream surveys All spawnmg streams tribu-

tary to Kaxluk Lake were surveyed pemodlcally for spawning : activities
throughout the 1957 season. Teams of two - three men Walked the
spawnmg sections of each stream once a week and: counted the red salmon.
They estlmated the numbers accumulated at the mouths of the streams
and took stream and lake temperatures These-surveys have been made
for many years, hence we have estimates of the relatlve numbers spawn-

ing in each stream and:the annual, time and duratlon of stream spawning
act1v1tles 7 j i

' *
£ ‘e
§ y

2. Stream types. The streams ’r;rlbutaryr to Karluk Lake
can be grouped into two classes by the topography, geology, and gravel o
type of the regron through which they flow g(}e"lgure 4).- ~

I~

Lateral Streams ﬂ
5‘{;

%‘

) ] . }
oot Morame Creek \jY |
Cottonwood Creek , ST
Alder Creek

e Halfway Creekx"%
Eagle Creek '
M é.dow Creek
e 'Cascade Creek :‘; .
e Salmon Creek (In pa.rt)
. Canyon Creek (In part)

Lateral streams drain the mountain sides of the Karluk
Valley. They are characterized by short, prec:tpltous slopes and rugged

combinations of boulders, slab rock, and ledges 1nterspersed with pockets
of gravel. 7

North Fork Th m:ib Rlver
Salmon Creek (In part)

o O‘Ma,ll-:-ryr River

C Y Falld Creek (In part) :

;: Canyon Creek (In part)
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Terminal streams are large and drain the mam a,xes of the )

southern or upper ends of .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 unlimited bed of deep, more uniformly sized gravel. The
upper end of the Ka.rluk River, the outlet to Karluk Lake, is a terminal
stream in the sense: used here. The upper river provides a vast expanse
of apparently excellent gravel which is used b}; thousands of spawners in
the fall,

Sprmg Creek is the sole representative of a thlrd type of--

;; stream tributary to Karluk Lake. Spring Creek drains a'chain of three

very small shallow 1akes in the muskeg of the lower Karluk Valley. 7
“Several hundred recl salmon spawn over the bottom of these lakes. The
peak of the spawnmg actxwty in 1957 was in late. September T

B. Tlmlng of Escapement and the Spa.wmng Gravel Available to

Each Portlon of: the Escapement E : S ¢

'l‘, T1m1ng of the escapement In recent years the Karlul%_

. run has had two peaks 'In/1957 the spring escapement peak at the weir

occurred around June 15 ‘and the fall peak around August 30.

It was mterestmg to observe that while the spring spawners

were d1str1buted to all streams of the Karluk system, the fall strearh- ™

spawners were found almost excluswely in the larger terminal streams \
entermg the southern end of the lake (Flgure 5) 5

< . The numbers of beach spawners :anrea.sed markedly dumng
the fall season and by. late fall many thousands were seen, partlcula.rly
on the gravel at the southern tips of the la.ke in the Thumb ‘and O‘Malley

.areas. b

! In. September and October large numbers of red salmon,.

These flSh weére not counted but an estimated 10, 000 were seen. Roy :-';

Lmdsley (1958) has in past years counted up to 30,000 red- salmon

.'spawning in the shallowxwa,ter of the upper mile or two of the Karluk
R1ver z
;

2. "Spawning gravels available to each portion of thé &scapes s,
' ment. The length of each stream was measured 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.

~11«




Areas were calculated without regard to any dlfference in quahty, whlch
later may be shown to. ex1st (Table 1). :

Table 1. «--SpaWning area in square feet of terminal
and lateral streams

it trews 53 & Terwislsems Sy b
Moraine;:(?:éek 58 300 - Lower i‘hu%nb R:Lver o \134 000 A
Cottonwtc;o;Creek ' 26 000 Upper 'I‘humb R.we'r 64 000
Alder Creek | 11,900 East Fork Thumb Rwer | 1789090
Grassy Pomt Creek o 14 700‘ North Fork Thumb Rlver 39:600
Halfway Cre&ek ‘ 13 300 'Salkmo'n‘Creek (m part) : 4 000
Ea.gle Creek\_‘f " --—«--=-= 1‘ Subtotal ’I‘humb System S 439 600
EAMeadow Creek .MZG;'S».(-)(;.a‘i‘O'Mallé; iE’{.wer 159 600’

- Cascade Creek .. 29,700 - Falls Creek : ‘;-1:'“: 14, 100
. Salmolzv'lz E;';ek (1r;‘part) m-»a-_.._n, ,‘ Canyon Creek (m part) | 67 2.00 |
Canyt'.)n(ereek (:m part} . ,..._...,.. :. Subtotal OgMalley Lake Systfaem 240 300
- ‘forar | 1807»400 o 680 500

Salmon and Canyon Creeks have their lower reaches in the "terminal”

-gravel beds of the: Lower Thumb-and -O'Malley Rivers." However; the upper
reachési of these streams turn and drain the miountains to the side of the valleys.

In 1957 the "terminal'areas of these streams were used more hea.v:.ly than the
"lateral''upper reaches, espec1ally in Salmon Creek. It is believed that in

~years of large escapements the upper reaches of these streams Would be used

much: more..“;. ‘,‘::a- S L L e T U VPR S P RS AN

2/ Small stream not ut111zed 1n 195?

PR R

‘Some idea of the relative density of spawnmg in the trlbutary‘
stream system may be obtained by comparing the relative area per spawner
as obtained by dividing the areas of the respectwe stream systems by the
totals of fish seen in them on weekly stream surveys (Table 2y,

v R R R, .o ey L ., P .
. . -
R R R I A PRI




' Fzgure 6.

Lhumb and O'Ma]ley trlbutarzes of Karluk Lake, 195?,
" R in. thousands of fish.




and study as possible serious predators onthe salmon runs (Shuman,: 1950).
Careful analysis of the timing of the early run, which is'relatively unfished
by man; the-appearance of the bear,-the phenologyiof the plants; 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 relatlvely unim-~
portant to the commerc:lal flshery. Cotate e T :

Ay

Addltlonal pertlnent factors that tend to: minitmize the sig~o
nificance of the predation of bears are that the early run apparently has
a surplus of males and '"jacks;'"which may beé a loss for réproduction;
bears probably fish the: small lateral streams more intensively-than theni«
much larger and.deeper terminal streams; lateral strearmns are edsier>:i!
to fish and are more concealed by the alders-and: ‘cottonwoods than are:

the grassy flats in the-terminal areas.- Further studies:of'the predation::
by beéars, if made, should be made on termmal stream systems; because:
they have much the greater area and have spawning fish throughout the
spawning season, which is not true of lateral: streams v

... Table. 3, ~-Summary of adl.\zlt red:salmon. ta'gged while entering
. _spawning streams, and.the maximum hfe of tagged e
SRR N T I R N fish in each- group. IR BT T i3

PRI (4. Number: Sl o iun FoMaximum life
Stream .. - Group tag_ged Sex R Dé,te;;'- <lu i streamis Yot

3

"“’d ] e Y
Grassy Polnt . 40 99 15 JulY

Morame Creek

G»ra.sfs;y‘f: Po m“t
Morame Greek
IEa T ; :

’I‘ota\l tagged )

D.. Eggs Deposrted werii e b medg wred a3
LTIt Font ;‘;f;:f,;‘: RS ";'{_‘;Ez' R D B P S P RN ‘f;:‘”{L/”

ST A start was; made in developmg méthods: of :estimating dum-
bers of eggs dep051ted per unit area in the gravels of the various spawning

-17-




species, wh1ch is as yet unpublished. . We:are presently: workmg ‘onCos ;i
ordmat1on in. order to.avoid dupl1cat1on of earlier work., ‘-

Qur work and review in 1957 indicate-d' thev importance of
add1t1onal work on food hab1ts and, ecology .of. Dolly Varden and other

is the largest recorded at Karluk“m the p‘a.st‘ four years; and since the
trap catches of smolts on May 15 and: 16 totaled.less:than 500, .smolts each
night, it is reasonable to assume that very little of the outmigration was
misged..,

smolt 1rn’the samples collected\“; r\I‘he a.nalyses of theu-
smolt samples have not been completed as yet,

N

tlon and an est1mate of the total smolt mlgratmn numbers would be much
simplified. Due to the early migration of smolts and lack of superv1sory
personnel,.and mapnpower.only cursory. observations, could be made.

- i R A, P s S
3 e oar g e £ 4 B P ~ 4 IR P srg oy Fye TREy Fups v L)
fay TEEMINTY b SRR T ] RN s IN S, AN i ¢ i B A LETE N LT Fat
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Bare Lake was considered to be elther dry.or too shallow to permlt the
free passage of adult salmon over much of’ the tlme of the adult migra-

“tion peériod.  Figure 7 gives the daily rainfall at Bare Lake and the a.dult

red salmon migration from June 1 through September 6, 1957. The
stream was surveyed on foot July 1 and by plane July 18. On July. 1 the
water was believed to be too low over riffle areas to permit the passage
of adults, and channels were dug through these areas. On July 18an
area of approximately 150 yards of stream bed was observed to: bé com-—
pletely dry near the confluence of Bare Creek and Red River.

2. Seaward smolt migration. The 1957 seaward smolt
migration from Bare Lake totaled 7,611 smolts. Age determination>

-of scales sampled from the migration indicates that the migratién thls

year was composed of 91. 6 percent two-year-old mlgrants and 8.2 per-—
cent three-year-old migrants. There is evidence from the scale samples
that the Bare Lake fingerlings formed dan annulus. in July this year. - If

this is true and has happened before, inaccuracies may exist in.the. fresh-
water survival figures for past years. Nelson reported that large numbers

of smolts aged as three years old left the lake in 1950 {Nelson, MS)

Since the smolt migration occurred at the same time that
low water. conditions existed-in"Bare Créek, “there is a possﬂolllty that
the surwvival.of the smolts.in Bare Créek” may also. ‘have-been adversely
affected

gl
3. Lake resident studies. There are six species of g
resident fish in Bare Lake. The rainbow trout and sculpins are, from
all indications, present in only minor numbers. There were no. s:_t:uc?;,ies
conducted on these two species.in 1957, = -~ 7.7

Although there has never been an accurate estimate ma.de
of the numbexrs of stickleback present in the lake, selne hauls 1ndlcate E
that.this may be the most numerous of any fish species present I'n”’_ifl o
1956 a life history study of the stickleback of Bare Lake was completed
(Greenbank and Nelson, MS). This year at two-week mtervals, length

measurements were taken only from samples of seine-caught stlckle-'
backs C

‘The cohos in Bare ‘Laké were sampled both.at the trap
51te ‘and from seine hauls in the same manner as the red. salmon 6o
smolts and fingerlings. Length measurements- were made; Wwet welghts

"/X\;

. in grams were taken, and scales were sampled on a scheduled ba51s
as. outlmed in the operatlons plan

- et e £ ek e re s e s
R a e e w wee wa

o

The Déiily Varderi‘-:’population éstimate, baSed on the
modified Schnabel method, indicated another substantial increase in

“21=
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Aumbers this season: Inthe th¥ee Vears thé populatlon estlma.tes have _
been made, the Dolly Varden population has increased from an estimated
4,000 in 1955 to 6,000 in 1956 to 8 100 in 1957. Fork length measure-
ments’ were taken on samples of seme caught Dolly Va,rden a.t two-week .
1ntervale. ‘There were 63 tag returns taken in seine hauls thls year from ‘
the 1955 Dolly Varden taggmg program ) 'Fork le" gth meas
‘taken on most of these returne’ o ‘ '

s
FRETIN ¥ : e‘ P B

S AT
wvs ALY

4. Limnolsgical samples. * The lithnological studies at
Bare Lake were contmued m 1957 on, the same, basxs as an past years.

larly: dchediled basis.” The laké phytoplankton e.nd zooplankton were
‘ sampleci throughout the fleld season as scheduled ‘These samples have

‘ {r e h Physical da.t" ' :
from- May 18" through September 6, 195‘? .
tures; laké& water'level,” barometric pres slfeés, wmd directlon‘ a.nd
-estimated velocn;y, and rainfall were recorded at a set hour, . Tq,.{dateg

B. The spawmng Streams trlbuta,ry to Karluk Lake can be clas-
sified” into~ “Fwo - contrastmg types; These a.re the s m all prec1p1to”s 1atera1
streams whlch’*draln 'the' ste / ’ | :
terminal streams which drain’ the main Axed of the valley above the lake.”
Terminal streams are large a.nd deep and have much greater areas of
rather’ unlform smed gravel
680,500° squa,re feet” ‘Lateral streains have' a'spa‘wn g ar e. 6f 180 400 y
square feet. These figures are without regard to- ‘differénces in quallty of
gravel Whlch are suspected to be in favor of termmal streams,

Cengdoages D Fargnivio.

y
¢ 3

[T

the lateral streams, ‘Thé’ red: seirnon adults of?the "fail run” go to the .
terminal’ s’crea.ms9 ‘and the lake beachesg prmclpally near the mouths of

- %,

W
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possible predation by Dolly: Varden trout in' the éarly spring at the time

of the fry emergence. |
H... Lake resident'red salmon were' sampled for age and growth
analysis’ to be completed 1a.ter N EEAEE

Hoom v

Ly e P
‘*1 g R ,u.mw»'. [ A A

I. The downstream smolt. migration for 1957 probably began

earlier than usual. The smolt catch of 1,109,138 for 1957 1s the largest

for the four years of record W
: - caniis dnohe R vroger BhLL SRRt TENE

An experlment to sample smolts rathe-."than\us he:index traps
failed because of the unexpected early mlgratlon and a lack of super-

visory personnel to keep the experlment in opera’czon before the run was--

over. F. oAl L drnals Doriot ooy W R

J. Bare Lake-»-Only 225 adult red salmon returned to Bare Lake

'in 1957. This disappointing number is below the average although* the
smolt migration. from:the:lake: during.their parent brood years. was the
largest. recorded between 1950 and 1957: ‘ i

An egg retention of 73. 8 percent in the females exammed md1-
cated very poor spawning success in 1957 » 1:{‘%“: Ly

Lack of rainfall caused the outlets of Bare Lake to dry up after
‘only 219 adults had entered the lake. Bare Creek was believedto be™
impassable.to: fish between. July:liand Julyyl9wi- After Jurly 19°the re-
mainder of: fish. entered the 1ake §The delay in passage may ‘have.
adversely affected the Bare Lake run both in numbers and/spawning,
effectiveness. The effect on the 1957 downstream smolt migration is
unknown but may have been catastrophic, as a’portzon of the'stream
went dry- for a timeqin Julyi, : ; . -
e e i

Downstream smolt migratmn in 1957 tota.led 7 611 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 survwal ‘

calculationis!for; Suchi. years, ‘as their freshwater: age would-be difficult
to determine Upod return. Nelson reported la¥ge’ numbers of smolts
aged as three years old leaving the lake ‘during mid-suimimeér in 1950.

-25-
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’ Approyed by:
WILLIAM F. ROYCE
Assistant Regional Director
for Research
February 18, 1958
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