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SALMON SURVIVAL INVESTIGATIONS

j . Kodiak Island Red Salmon Investigation
< Plan of Operations for 1958 Field Season

BACKGROUND

Investigations of the yearly fluctuations in the abundance of
the Karluk Lake red salmon was initiated in 1921 after an extended
period of steady decline in the run. Early efforts to maintain the
run were principally to control the fishery to obtaln a 50 percent or
better escapement of the spawning adults as provided by the White Act.
A welr was maintained on the lower Karluk River to court the escape-
ment to provide a basis for controlling the catch. After 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 escapemernts and the resulting returns.

- The research program was expanded to include a study of the
blology and 1life history of the red salmon to search for the causes
of the variations in the ratios of returns from 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 enviromments.
From marking experiments over a pericd of years, he 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 and the fluctuations in
yearly rates of survival were caused by some factor in the fresh-
water environment.

The limnology of §i7 uk Lake was investigated by Juday, Rich, .
Kemmerer and Mann in 1926=/. They found that Karluk Lake was oligo-
trophic, with certain nutrients in low concentration in the water.
They concluded that the supply of decaylng 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 mutrients and the plankton were not considered in

. & E
short supply or limiting factors on the red salmon during this study, §,53§n§?
as they concluded their report saying, B o BN

o 7 \)
"The large crop of plankton furnishes an abundant supply ® [ =) f 2]
of food for the young salmon and, as a result, the finger- >{§;£ C%
ling salmon of Karluk Lake are unusually large and sturdy." e <
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1/ Juday, C., Willis H. Bich, G. I. Kemmerer and Albert Mamn. 1932. o
Limnological studies of Karluk Lake, Alaska, 1926-1930. Fish. Bull. & 2
12, 47: LOP-436. , e
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However, Barnabyz/ speculating on possible causes of the decline in
the Karluk red salmon run stated%that. P

"Since the concentration of these (mutrient) chemicals in
the lake water during most of the summer was less than a
measurable amount,- it is’ evident that they ‘must be limit-
ing factors in the productlon of the phytoplankton and may
possibly be'" affecting indirectly the grcwth and survival
of the red salmon” fingerlings of Karluk Lake."

Also during this period several’ other hypotheses were ad-
vanced37nd investigated to ex§_7in the decline in the Karluk run.
DeLacy2/ and" DeLacy and Mbrto studied” the prob “‘Aof predation by
Dolly'Vérden and arétic char on the red salmon fingerllnés: While.
their: concluszons were that néither of these two species*of flsh were
serious” predators it is felt that their findings of tion, whlle
valid #or‘thé period of studyy were incomplete as heir studies were
canductéa”only through the summer ménths. Shuma jfnext ‘investi- L
gated” predation on the" adult red salmon by brown bears., ihis study
which wa§’ conducted ‘ofi_the small Yateral streams of’ KarlukTLake, An.
dicated that of the" con31derab1e numher of adult salmon tak gmby bears,
31 percent were taken before 3pawning° Hence, hé concludéd that’ pre-
dation by brown bear was an important factor in the decline of the
Karlukired salmon° Eiter studies by Clark. game biologist at Karluk .
Lake ;" onhth}s same problem, showed that rather few salmon taken by -
W ‘ih “an unspawned cond:.tion° This factor is still in doubt.

.......

[ & 1950 investlgating Barnaby's hypothesis, a study was begun
of the Effect: of ‘the addition of " artificial fertllizer to lake water on
the growth ‘and ™ survival of red salmono The principal experiment'was .
undertaken By Nelson“at Bare Lake, a small shallow red ‘salmon Jak w'
the westerfi-énd"of Kodfak Tsland. The level of productivfty in Bare .
Lake as ‘médsured By the “production of ‘plant plankton was in'reased for
a period immediately after each addition of artificial fertiTizer. Also
during the first years of the experiment there were indications.that the
growth : of juvenile réd salmon "had increased during the summer months .
undefiféftilizoﬁjcbﬁdf‘“"’ * This did not hold tr in 1956 the 1as£

2/ 'Barnaby, "9V Ty I9NNT Fluctuations n aHundaooe of red salmon '
Oncorhyrnichus nerka‘(walbgum) of the Karluk Rlver. Alaska. Fish Bull
39, 50: 23?-295 AR R .: T
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'3/ - Deldcy; KlLén"Ci 1941, CGont¥ibitions o the 1ife histori s
Alaska charrs, Salvelinus malma. (Walbaum) and “Salvelinus’ ali inus
(Linnaeus) Ph° Da thesis. Univo Wéshington. 114 pp° (typewritten)

of two

L/ DeLacy, Allan C. and W. Markam.Mbrton. 19&3 Taxonomy and ‘habits
of the charrs, -Sdlvelinus malma and’ Salvelinus alglnus, 'of the Karluk
drainage system. Trans. Am. Fish. Soc,, 723 79~91.

5/ Shuman, R, F, 1950g Bear depredations on. red salmon spawning pop-
ulations ¥n the Karluk River system, 1947. Jour. w&ldlife Mgt.,
14(1): 1-9.
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year of the experiment. Many of the 1imnologica1 effects accompanying
the addition of fertillzers to. Bare Lake were- followed in great detatl
and some of the results have been publishedo However the relationship .
of the results of this experiment to the root cause of the. decline of '
Karluk red salmon run has not been established. - .

The fertilization experimenta in. cverall relationship to redz»;

~ salmon preduction in Bare Lakewmust .be considered .inconclusive ds-welk

as not. necessarily applicable to Karluk Lake,,cTh

p;inclpal reasons

‘the Bare Lake experiments are, considered inconclusive are: = .

1.. Fertilizer was added to Bare Lake they irst year of the ex-
periment wzthout time to sufficiently measure -and establish,rates cf~.
growth and production in the natural‘conditioan,; T bn«

2. . There is«evidence in the literature that natural fluctua-ﬂw
tions in the weather from year to year may%control the "abundance of .~
aquatic insect larvae. Insect larvae are important in the food chaimr
in Bare Lake 1eading to red salmon production. ; Weather effects at
Bare Take may have derridden any effects of fertllization. on:.the -
abundance of ﬁhe insect larvae dnrlng the course of: the experiment.

. s ]
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: 3. Several other specles of fish present in Bare Lake may com-
pete, for food and for any increase;of: food that K was prcduced ‘during
the fertill at on experiment. The: numbers of these fish of other’*’M“‘
species in Bare Lake varied. durlng the course; of the, experimenth. -
siderable effort, was made to .estimate the.numbers: of- fish of other 3
species presen " The abundance of stickleback, which: far outnumbered % -
red salmon ¢ould not be estimated...Dolly.Varden are; known:to hive .
steadily in'reased in numbers° Numbers of. silver: salmcn could fot b
estimated.”  Furthermore the total biomass of these. other: populations::’
of fish averaged at least five times as much as the red salmon.

4. The growth rate of juvenile red salmon which had increased
each year in the early stages of. the, experiment decreased in 1956, i
the final year in which fertllizer‘was added . :

s The reasons advanced which mitigate against applicability of
Bare Lake experimental results to Karluk Lake: :

Bare Lake is . small shallow ard relatively warm . Karluk, T
Lake is large déep and of a more ideal temperature. for rearing red..
salmon. The two lakes, although adjacent9 are on d1fferent rivers in
separate n'atershedso L. : ,

"2, There is eviéence that th;'grcwfh rate of juvenile ;ed
salmon in Karluk % e has not been. inh1bit§? by a shortage of food
there (Rounsefell®/, also see Juday et al ). This, if true,

6/ Rounsefell George A.. Factors causing decline in Sockeye salmon.
of Kérluk River, Alaska ¥S. ,

7/ Juday, L., Willis H. Rich, G, I. Kemmerer and Albert Mann. 1932.
Timnological studies of Karluk Lake, Alaska, 1926-1930. Fish. Bull.
12, 47: 4O7-436. - :
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nullifies the applicability ‘of Bape Lake results to Karluk Lake regard-
1esa of the resp.lts og the Bare Lake fertilization experimenta.

3 Red salmon spawneirs which go up the Karluk River during the
long season in that system in the main tend to 8o to different spawning
grounds in the early, midgeason and late runs. There is evidence that
concentration of the fishery upon the midsedson run may have in the long
run selectively depleted thsse subpepulations of “red salmon destined for
certaln spawning gravels. These streams from their size and gravel .
quality appear to have been the ‘bést streams. ‘The concentration of the .
fishery upon the midseason run. and best streams may have in itself
tended to reduce ‘spawning svccess; egg survival. 'and the ratio of re-
turns from. escapement.  This hypothetical re;iuc'bion of returns from es-
capement would be indﬁ.stinguishable from survival changeu and. would oec-
cur prior to the arrival of the fry in the lake. ' Fertilization, by in-
creasing the food supply in the laké," could gffect lake survival only,
and only 3.1‘ foo& was in s}mrt aupplyr. - .

. Results of the 195!7 field ‘season pointed to the 1mpertance of

.. investigating the fundamental queation of the distribution of apamra
to the various combinations of spawning gravpla through the season apon

survival and 'returns from escnpemanta.

& keynota of* oin' 1958 researeh is to ﬁ.nd means of compar:l.ng :
tho production of fry per unit area firom the’ varioua apawning gravels -
of-Karluk Lake.at known rates of apawn:l.ng and egg depositinn. We are
searching for the optimum ‘production of fry by de‘termining the Bept
apportionment of the escapsments to the available spawning gravels of

e Karluk asystem at the prcpo: times. We believe this is fundamental,
and- prela.mlnary to. puir studiea of hcustrim survival in Karluk Lake
which are’ oqntiming. .

ercTives

' 1. To estimate tho number of red ulmon adulta in the spmminz
" migration into Karluk Lake.

2. To estimate the sex ratio, mean length (mid-eye to fork of
tail) by sex, the age composition, and the numbers comprising each age
clau of the: mﬂ.gn‘h on.

3. 'I‘o estimpte the feoundity of the escapement as a basis for
determination of freshwater survival rates from specific brooed years.

1. To estab}iah the travel time of each portion of the Karluk
run through the fisHery, up the Karluk River to the weir, and from the
welr to the various spawning grounds.




C. Spawning ground studies

N To estimate the time of arrival, numbers, and4distr1bution
of red salmon adults on the various spawning grounds of the Karluk Lake
system.

2. To estimate the numbers distributlon, and mean survival
rates of eggs deposited at each of the Spawnlng habitats -

3. To continue the measurement4pf spawning area in the-Kafluk
Lake system begun in 1957. : i o .

D. Fry predation and migration

. 1. To learmmn the habits of the fry upon emergence from the gravel;
their food requirements, their migration. their rate of growth, ete.

2. To determine if the emerglng red salmon fry are subjected to
seriocus predation by associated fish species either within the tribu~ .
tary streams and the upper Karluk River or in the lake areas adjacent
to. the streams. .

3. To determine if the red salmon fry Spawned in the'upper
Karluk River mlgrate into the lake for a per&od of freshwater residence.

E. Lake resident studz

1. To determine the summer diet, the mean growth rate, and the
period of maximum growth of the red salmon residents of Karluk Lake by-
age class. . .

2. To identify the summer diet of other fish species resident
to Karluk Lake and associated with the red salmon to identify possible
red salmén predators and food competitors for future study.

F. Seaward migration’ of red salmon smolts

l. To estimate the total number of smolts migrating seaward
from 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
freshwater growth and sugvival £rom specific brood years.

G. Collection of climatic data

1. To Cthiﬁuegthe Qéllecfion‘of.the suhéer climatic data at
Karluk Lake to study its possible effect on red salmon survival.

H. Cbservation of the Karluk District commercial fishery

1. To become familiar with the Karluk commercial fishery.
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SPECIFIC OPERATING FLANS

ca

The Karluk River weir, which has been used to count the escape-~
ments into the Karluk system since 1921, will not be operated this
season., Instead, ‘a system of counting towers will be used to enumerate
the spawning escapement. Tws 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-minute counts during each hour of daylight
of all species of salmon passing over a submerged wire screen panel.
Each species will be recorded separately.

gration of red salmon is greatly diminished during the hours of dark-
ness. To estimate the night migration it is planned to occasionally
Fish™ the ‘Bdalt trap at nightl” Also, some experimental ‘night counts'
will be attempted using lights of various colors ani intensitles.”

To dbtain a sample of the adult migration a stationary adult
trap with wire mesh wings will be constructed and fished in the center
of the river° Eveny “third’ day'from.75 to 125 adult red salmon will be
trappeds” Thé entire catch #will be used 'in the sample td avoid any
selectivity bias. Each fish in the sample will be measured (mid-eye to
fork of tail), sex recorded, scales sampled and' released.

“ Each’year samples of fish from “fhe Karluk escapement are col-.
1ected~for’racial studies:” These studies include 3 count of the _éges
in the ovaries of the salmon. It is planned to use these counts as a
ba§is for estimating the fecundity of the escapement,.

Equipmenﬁ.

1. Material and tools_for tower qonstruction (on hand)
2. Adult salmon trap (6n harid) =~ = - -

3. Equipment for sampling adults (on hand)

b, Hand tallies (on hand)

5. Mechanical timers (ordered)

B. Travel time of the spawnigg migration

In the past there have been tagging studies carried out on the
Karluk red salmon run. that will give information on their timing and
routes of migration. The Fisheries Research- Institute tagged Karluk
red salmon in the commercial fishery in 19%8 and 1949, The Fish and
WildIife’ Service has tagged red salmion’ at” both the Karluk Lagoon and
at the weir site. Thi§ year it 45 planned t6 begin working up these
data. The information. gained will be used as a. guide in managing the
commercial fishery to insuré an adequate escapément” to the best spawn-
ing gravels° :

In additlon much information can be gained on spawning ground

o
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destination of segments of the.escapement by observing peaks of migra-
tion dt the weir and subsequent peaks of migration to the various
spgwn;hg habitats.

C. sﬁéwniﬁg g;éund studies

Once each week from late June until early October the adult red
salmon will be counted on the spawning grounds by foot survey. - The
numbers of spawners and their distribution on the spawning grounds by
date and by area will be recorded. The lake shore spawning areas will
be located and surveyed by light plane at 1east twice dur&ng the season,
once each.during the spring and fall peaks of spawnlng.

For measurement of the distributlon of spawners, and eggs de-
posited, the streams will be marked off in 100-yard sections with
wooden stakes. Measured areas of the spawning beds within these’sub-
areas will be dug for egg deposition counts on a random sampling basis.
These samples will be used, to. estimate the numbers and distribution of
eges . deposited in the various spawning habitatso For.this operation.
the egg. dlgging pump apparatus developed by the Fisheries Research In-
stitute’ will be used. Sampling will begin as spawning activity ceases:
on, the various spawning bedse , .

Patt of the 1957 program included a physical measurement of’the
spawning areas. in the various tributary streams of the lakeq This work
will be’ continued this Season to include the upper Kariuk River and the
beach spawning areas. Measurement of these areas will be made by use of
a Federal Long Range Rangef:.nder° N .

In order for spawning ground survays to be more meaningful andﬂ
effective it is necessary to know the average 1ength of time spent on -
the spawning beds by the adult salmon.. At regular intervals groups of.
salmén will be, tagged as they enter- the spawning habitat. These salmon
will be followed closely'and their rate of disappearance,from the spawn-
ihg areas recorded. This procedure will be repeated throughout the
season and at each of the.three spawning habitats. It is also hoped
that informatlon might be gained on the distrlbution of dlfferent spawn-
ing waves of adults withln the larger tributary. systems by this method.

Prior to the entrance of the spawners on the spawning beds, -ran-
domly selected small sections of the spawning areas of the three habi-
tats will be protected from spawners by fencing. During the peak of -
spawning at each habitat, pairs of spawners will be placed within these
areas and allowed to spawn. The individual redds will be protected from
further disturbance, and will be used in an attempt to estimate 6EE Surw-
vival rates at the different spawning habitats with respect to time.
One-half of the redds will be dug up at the end of the 1958 season. The
other half 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 dead, the location of the redd recorded, and
the survival rates estimated.




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, up the river, and to their final destina-
tion.

Equipment :

1. Hand tallies (on hand)

2. Egg digging pump and accessories (on loan)
3. Rangefinder (on hand)

4, Tags and tagging equipment (on hand)

5. Fencing materials to protect redds (on hand)
6,;'Scale‘cdllection materials (on hand)

D. Fry Qredation and migration

-The study will begin early in’ April after it is established
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 adjacent to the streams.
Both small mesh beach seines and experimental gill nets with five dif-!
ferent stretch mesh sizes ranging from 1/2 to 1-1/8 inches will be em~
ployed in the collection of the samples. The fish comprising each
sample will be measured (fork length), the stomach contents identified,
and the numbers as well 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 (includlng the upper Karluk River), 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 due to the distance involved. If, however, the lake is
clear of ice, an attempt will be made to sample at all spawning sites.

. At the same time that the above sampling is taking place, 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 the river in an attempt to locate the route and direction of
migration 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, remain in the river,
or migrate downstream from the spawning bed after hatching. The
traps will be tended daily, the entire catch counted and released,
and 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)

3. Measuring equipment (on hand)

4, Equipment for stomach analyses (on hand)
5. Fry traps (on hand)




E,:. Lake resident study

s Begi.nning in June the lake resident fish species will be o
sampled once every 10 to 14 day.s;a ‘The littoral zone will be sampled
by both small mesh beach seine and experimental gill nets with five«c =
stretch mesh sizes ranging .from 1/2 to 1-1/8 inches.- The pelagic.

area will be .sampled by experimental gill nets and a small mesh tow
net. The catches will be compared for numbers, species, and age com-
position. . The.gill net -catches will be used to give a catch per unit
of. effort to establish broad habitat preference over the.season in the
dii‘ferent parts of the 1ittoral zone apd pelagic .zone.. .Each catch

' will be. recorded as to location, method of capture,- length of fishing -

time (or number of tows), and numbers of fish captured by species.
Fork length measurements will be taken from all red salmon juvehiles
captured. The entire catch at each location will be combined and ten
fish samples from each species.will be, split from the total catch.
These samples will be used for summer. food studies by species., The
fish comprising each sampls will be; measured (fork length), scales
sampled, and the stomach food contents analyzed and recorded by number
and percent of. total volume. per grouping of organisms. - In effect this
will be an extension of a portion of the fry study that began in April.
Possible red salmon predators and food competl'tors ‘will be identified
for future study
Equipmento; e
P ol dos
1. The same equipment that is ‘used in the fry study

will be used for this study. - All equipment will = - -

be on hand. T Lot

F., Seaward migration of red salmon smoltsv

The seaward migration of red- salmon smolts will be sampled
this year in such a way as to.provide an estimdte of the:total number
migrating. The method used in the past has yielded an index of abun-
dance rather than an estimate of numbers.

The Karluk River will be divided in width into 12 equal sec-
tions of approximately 21.feet per section., An easily dismountable.
smolt trap with 10-foot leads and a 7-foot width will be constructed
in the center of each section. The sections will be trapped continu-.
ously one at a time for two-hour intervals on a Latin square design
basis. In this way each section will be sampled once every 24 hours
and an estimate of the total number of smolts migrdting can be gained.

For an estimate of the numbers, mean lengths, and mean weights
of the smolts comprising each age class in the migration, it is
planned to obtain a sample of 80 smolts from the trap catches every
third day. The sample will be taken in four sub-samples of 20 smolts
each.. Each sample day, 20 smolts will be taken from each of four
periods in time. Twenty will be taken from an accumulation of the
daylight catches between 8 A. M, and 4 P. M., 20 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, dependent upon an early or late
outset of migration each evening. Each subesample 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, amd released. The entire catch
from each trap will be counted, recorded9 and then released.

In the past the smolt traps have been operated from mid-May
through mid-July after which time the smolt migration usuwally drops off.
This year the traps will begin operation on May 1 and continue operating
on a limited basis after July 15 until the migration has beern completed.

Equipment~ T L S e ~ ‘ ;
""f N N . ‘
1. All materials for construction of the traps (hard-
ware cloth, fence posts, wire, tools9 ete. } are on

hand already‘at K’arluk° :

25 Smnlt measurlng and scale sampling equipment (on’ hand) !

G.. Collection of climatic data

A standard 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 arnd water temperatures, both maximum and
minimum, -rainfall in hundredths of inches, wind direction and velocity,
and barometric readings twice daily. The collection of these data will
be continued this season.

Equipment :

1. AlL equipment is furnished by the U. 8. 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. A1l persomnel 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 ocars before leaving the
mooring.

3. The boats are to be operated at a safe speed ard distance C
from obstructions at a2ll times.
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B. Rifles

1. Each man will be thoroughly instructed on rifle safety by the
progect 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 advance 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 is 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 motors, etc.

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

First aid:
1. TFirst aid kits ard instructions will be kept in supply.
D. General
1. All operations and activities must be carried out in a

safety conscious manner. Any employee who wilfully disregards safety
rules will be subject to dismissal.

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

SCHEDULE OF OPERATIONS

A, Persomnel and program schedule

April 3 - 15 Raleigh and Conkle depart. from Juneau for
Karluk. Camp opened and fry study begun.

April 16 - 30 Construction of smolt traps and'fry'study
continued.
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May 1 - 31 Owen arrives at Karluk. Smolt sampling be-
: gins and fry study continued. Constructlion
begun.on counting towers.

June 1 - 30 Two temporaries arrive at Karluk. Fry study
ended. Smolt sampling continued. Adult
enumeration and sampling begun. Lake resi-
dent- study begins. '

July 1 - 15 “ . - Four temporaries arrive at Karluk. Smolt

sampling continued:- Adult coéunt and sampling
continued. Spawning ground studies begun.
Jake resident study contlinued.

July 16 - 31 Smolt sampling on a reduced basis. -Adult
count and sampling continued. Spawning
ground studies and lake resident study con-
timied. Raleigh to Juneau.

August 1 - 15 Smolt sampling ended. Other studies con-
tinued.
. August 16 - 31 Raleigh to Karluk. Studies continue.
September 1 - 15 Four temporaries return to Seattle. Lake

resident study erded. Adult count and
sampling continued. Spawning ground studies

continue.
September 16 - 30 Two temporaries to Seattle. Studies continue.

October 1 - 15 Studies ended. Camp closed. Owen, Raleigh,
and Conkle to Juneau. .

B. -Sugélx eguipment 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 aireraft amd 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 speclific
studies. '
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B. Seasonal
1. Six seasonal employees will be employed this year.
REPORTS 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.

Submitted by:

ROBERT F. RALEIGH
Fishery Research Biologist

JOHN B. OWEN
Fishery Research Biologist

Approved by:

%
62254Q6224»¢44‘:;»’ (e
WILLIAM F. ROYCE
Assistant Regional Director
for Research

May 21, 1958






