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SUMMARY: Federal Aid in Fish Restoration - Alaska
December 31, 1955 Quartﬂrly Progress Report - Project
T F~1—R-5

Spawning Habits of Grayling

The upstream migration occurred two weeks earlier in 1955 than
it did in 1954, and is related to the open (ice free) water occurrance
~at the mouth of the inlet stream. :

The peak of mlgratlon in 1955 occurred on Juﬁe 16 wlfh the -

N ‘total migration extending from May 19 to June 19.

Spawning first occurred on June 18 and continued for five days.

The spavning act was observed and the subsequent egg dispo-
sition removed from the gravel ccntalned over 200 eggs.

Downstream migration after spavning began on June 20, but
some fish remained in the stream longer than two weeks fol‘oglng this
date when the work was discontinued.

Artificially spawned and fertilized eggs were well eyed in
fourteen days and hatched in eighteen days with water temperatures
fluctuating between 43° F and 49° F. Ninety-eight, or 31.2% of the
Grayling tagged in 195l were recovered in the stream where they were
. tagged.

f Rxporimental Pond Fertiliration

Two lakes were selected in the Junean area in the same drain-
. age system; one of five acres and the other of three acres. Both lakes
are shallow with the deepest having a maximum depth of twenty-six feet,
Oxygen measured in March was over 7 ppm, and pH of 6.5,

ASurvey'of Barren Waters

Farewell lake is located in the McGrath area of Alaska. The
lake is oligotropic and has an area of 630 acres and a maximum depth
of 162 feet, No fish were taken in a 40 hour set of an experimental
gill net. '

Stocking of lake trout would appear most suitable for this
lake e . B :




Work Plan E, Job No. 1 Spawning Habits of Grayling in Interior

Alasgka, , By George W. Warner
Intro&uctlon;

Studles of the Spawnlng h&bibo of grayling by the Dingelanohnson
branch of the Figh and Wildlife Service were begun at Fielding lake in
the spring of 195/ and continued to the summer of 1955. The objective
of this work has been to obtain a better understanding of the physical

= environment of spawning grayling and collect information on the actual

spawning. The first year of this study was conducted by Mr, Frank Wojclk
and the second year, by the author,

-X TFielding Lake is located just west of the Richardson Highway approx—
imately sixty miles south of Big Delta, It is a mountain lake at an
elevation of just under 3,000 feet with a surface area of approximately

o,
s

1400 acres., It is fed by several mountain sireams which flow consider-’

__ able water during the spring snow melt, but carry little water in the
summer, Fielding lake iteself is normally frozen over from the end of

October to the first of June., The species of fish known to inhabit this
body of water include grayling, whitefish, lake trout, burbot and

” Tscéulpins.

‘Although grayling are known to ascend at least two of the Fielding
Iake tributaries to spawn, this study was confined to the second tribu~
tary above the outlet on the south-sast side of the lake due to its
accessibility., Figure 1 is a chart showing Fleldlng Lake and the
location of this work. . ’

Procedurs

In the spring, 1954 and 1955, an observation station wﬁsuset up
gt the inlet of Fielding lake to gather information on the grayling

- spawning. Both years, a weir was operated in the inlet to obtain data

on migration and composition of run. In 1954, the welr was constructed
May 24 and operated until June 12, In 1955, the weir was consiructed
May 20 and was in operation until July 5. Because of the violent
nature of this stream during break-up, the weirs operated in 1954 and
1955 were functional only intermittently. In 1955, comsiderable
difficulty was encountersd until June 16, after which, the water
flucuations and ice flow were not severe enough to prohlbit continuous
veir operation.

Afternoon temperatures as well as a daily maximum and minimum
vere taken of the inlet from May 27 through the spawning period in
1955. Also, pH of the stream was recorded every three days,
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In 1954, grayling were captured, tagged, and released to trace
migration, In this work a white, oval shaped, flutte: tags measuring
9/16 inch by 1/ inch were attached with cadmium wire through the
flesh just vosterior to the dorsal fin,

, In 1955, ovaries were collected from eleven female grayllng and
sused to calculate fecundity. In this work, the ovaries were collected,
preserved in formalin, and later dried for counting, The actual cal-
culations were made by weighing several samples of 100 eggs from each
fish and then weighing the complete ovaries of each fish. From this,
the total number of eggs produced by individuval fish was calculated,
In this work, all weights were made with a micro-torsion balance,

' Spayming Stream. The inlet studied is approximately 1-2/3 miles
long and drains another small lake known to contain lake trout and
grayling, This stream falls about 300 feet in its length with most -
of the drop in the lower 3/4 mile. Through this lower section, the
stream bed is composed of rock and gravel, On June 30, 1955, this
stream was flowing a volume of approximately 20,3 cubic fest per second.
By this date, much of the ice and snow had melted and the stream flow
was just a fraction of what 1t had been during the previous weeks of

‘break-upo
- . Upstream Migration. The spawning migration of grayling from
{““ Fielding Iake into its inlets begins in the spring shortly after open
e , water appears at the stream mouths., In 1955, a pool of water was ice

frez May 19 at the mouth of the inlet studied, Grayling were first
observed at the mouth of the inlet on June 5 when five were taken in a
gill net set in the pool of open water. The following day the first

N \ fish were observed entering the stream, Grayling continued to migrate
into the stream until June 19 with the peak of mlgratlon occurring
about June 16,

In 1954, an earlier opening of the inlet brought on earlier
. spawning migration of grayling., This year the migration began about
May 15 and continued until June 6, Thus, in 1954 grayling entered
the stream at least two wesks earlier than 1n 1955,

The afternoon water temperature and the daily maximum had begun
to rise by the time grayling entered_ the stream in 1955. On June 5
the afternoon water temperature was 330 F. and June 6 it was two degrees
higher, Also, the pH of the water had increased from 6 5 to 6.8 ppm
by the time grayling entered the stream,

In 1955, most of the grayling migration occurred at night between
the hours of 8:00 p.m. and 4:00 a.m, This was especially true before
the peak of the.run.

Spavning., In 1955, spawning was first observed June 18, which
vas fifteen days later than the first observed spawning in 1954 Both
years it centinued for about five days.




In both 1954 and 1955, spawning occurred while much of the stream
was covered with ice and snow., In 1955, approximately 200 yards of the
stream just above its mouth was open and above this, the open water was
large holes in rotting ice and melting snow.

In the spawning period, the daily flucuations in water level were
quite large. During daylight hours, the air temperature was consider-
ably above freezing and much snow would melt causing very high water,
The night temperatures dropped to below freezing and the water level
would fall to a fraction of the daily high. = :

Actval spawning was observed in several spots in the stream both
in 1954 and 1955. The following .is a description of an instance observed
June 19, 1955, between 1:20 p.m. and 1:55 p.m. This is believed to be
typical of observations made, . . ’ ,

ooitoooro_.The spauning site chosen was.a pool of open water a litile over
fifty feet long. At either end of the pool the stream was covered by
ice and six to eight feebl of snow. Almost everywhere the banks of the
stream were covered by overhanging snow banks so the actual width of
the stream was unknown. The opening through the snow was fifteen to
twenty feet wide., The water depth varied up to two feet in this open
section with the gravel bars approximately 6 inches deep being chosen as
preferred spawning sites. The gravel in spawning areas was predominant-
1y quits fine, composed of rocks the size of a pea and larger. The
surface current velocity was checked at the time of spawning and found
to be 3.9 feet per second. The water temperature was 420 F,

Apgressive males established "territorial rights" and each would
defend his area against intruding males. Females spent most of their
time in quiet wAter or under the snow banks. Spawning occurred when
a female would leave a resting spot and enter an area occupied by an
aggressive male, Then the two fish would press against each other side
by side with their heads upstream and vibrate quite violently. This
period of vibration which is the period of egg deposition would normally

-last from five to ten seconds., During this time, frequently an "outside™
male would rush into the area and press against either the spawning male
or female, presumably also spawning. After each period of egg deposition,
the female would return to her resting spot and the "outside" male would
depart leaving the aggressive male to his.own territory. This activity
was observed three times in thirty-five minutes involving the same female
and the same aggressive male, After this had been observed three times
in the same spot, this gravel was dug up and found to contain over 200
grayling eggs.

There was no indication of the spawning fish digging redds in the
gravel and there was no attempt made to cover the spawned eggs with
gravel, The eggs were not found to adhere to rocks in the gravel., They
seemed to be slightly heavier than the water and would settle among the
rocks.,
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On the afternoon of June 18, 1955, which was the first day spawning
was observed, a wire basket made of fine screen and with an opening two
feet by two feet square was placed in various spots near the mouth of the
stream to detect if grayling eggs were being washed downstream by the
current. In this operation, spots were selected where the water was less
than one foot deep. In no instance was this net fished in the immediate
vicinity of spawning fish, This basket was fished four times for periods
of two minutes and the number of grayling eggs captured each time record-
ed, The maximum catch for two minutes was fourteen eggs and the minimum
catch wvas four eggs. Thus, it appeared that many eggs were being washed
down by the current,

During this period there were data collected which would point to
a certain amount of grayling spawning in the lake at the mouth of this
inlet. On June 18, 1955, a 60 foot beach seine haul in the lake at the
mouth of the inlet yielded many grayling some of which were spawned out
and some still spawning. Also, in this seine haul were many whitefish,
A stomach analysis of the whitefish disclosed the presence of grayling
eggs. At no time were whitefish taken at the weir or observed in the
strean,

A gill net was placed along the shore of the lake in a spring fed
area, shown by "X" in Fig. 1, to ascertain if spawning grayling were
present in this area. This net was fished before and during the time
spavning occurred in the inlet, Only immature grayling and whitefish
were teken in this net.

Downgtrean Migration., The downstream migration was first cobserved
in 1955 on June 20, which was two weeks later than in 1954. In 1955,
observations were continued for two weeks after the downstream migration
began, During this period many fish returned to the lake but at the ~
end of the period, many remained in the stream, A size and age coupo-
sition wvas obtained from a sample of 173 of the downstream migrants and
believed to be representative of the run., The per cent composition by
size for 195/ and 1955 is given in Figures 2 and 3., The per cent compo-
sition by age is given for both years in Figure 4. The age given in
this graph is the age in number of winters shown on the scale,

It appears that the size composition of the run was approximaetely
the same for both years. The age composition of the 1955 fish appears
more weighted in the six year class than the 1954 fish, This is be-
lieved to be caused by the scales being examined by one individual in
1954 and another in 1955. It is not believed to indicate a change in -
age composition. A

Fecundity. Grayling ovaries were collected from eleven spawning
females to ascertain the number of eggs produced by fish of various
lengths. The fecundity is expressed as a function of fork length in
Figure.5. Using the formula N = FL¥ in which N is the number of eggs
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produced, F is a constant, and L is the fork length to the power x, a
line was fitted by the method of least squares. Solving the equation
for F and x, it was found that the Number of Eggs produced = 0,0030 X
Length 40224, o

Egg Development. In 1954, approximately 6000 grayling eggs were
collected and hatched in the water of the inlet being studied. These
were kept at temperatures flucuating from 43° F. to 49° F. These
eges were eyed in fourteen days end hatched in eighteen days.

Tegging, In 1954, 344 grayling were captured and tagged at the
inlet studied. Thirty of these fish were recaptured by anglers in
195/ leaving 314 believed to be at large., Sixty-eight of these were
taken and released in the upstream migration in 1955 and an additional
thirty taken in the downstream migration., Thus, 98 fish or 31.2% of
the tagged fish were known to have returned to the inlet to spawn,

Age classes four through eight were the only ones in which enough fish
were tagged to draw dny conclusions. The per cent return of each age
class tagged is shown in Figure 6,
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It is unfortunate the water conditions prevented the weir from
taking every fish in the 1955 spawning run. This would have given a
much more complete picture of returning tagged fish., Howsver; a good

“sample (368 fish) was taken of which 68 fish or 18.3% were bearlng

tags attached in 1954, In the downstream migration, 273 fish were
taken including thirty fish tagged in 1954 and not captured on the
upstream migration, From this it is ealculated that 907 grayling

migrated into the stream, If 18.5% of these were tagged in 1954,

this would be a return of 168 fish or 53.5% of the 314 tagged fish
at large returning to the spawning stream one year later,

Conclusicns

4s soon as the water temperatures of the inlets of Fielding Lake
begin to rise in the spring, the grayling stsrt their spawming migraﬁiono
This migration is to a largc extent whils much of the strzams is covered
by ice and snow,

Spavning occurs when the maximum daily water tempsrature reaches
approximately 40° F. During this period ‘the pH of the stream is still
slightly acid but becoming more neutral,

Spawning appears to take place on shallow gravel bars at a high
stage of water. It was observed in 1955 that many of these bars were
dry when the water level dropped a few days afbar spawning. Doubtless,
a certain amount of egg mortality resuited,

Although grayling eggs have a slightly higher specific grawvity
than the water, many were bsing carried dewnstream by the surrent during
the 1955 spagningo. This probably resulted in some egg mortality.

It appeared in 1955 that many grayling were spawning in the lake
at the mouth of the inlet, This may be normal; it may have been caussd
by a late break-up in the tributary stream; or it might have besen
caused by the weir blocking their upstrsam migration., No grayling were

- found to be spawning in the spring-fed arca of the lake shore,

.

A downsitream migration into the lake begins just as soon as the
fish have spawnsd. Not all fish migrate downstream immediately after
spavning,

Fecundity appears to have a direct relationship to length of the .
fish, The number of fish examined in thbs study was psrhaps too few
to give significance to the line-fitted to the points,

‘There ssems to be a very definate tendency for grayling to rsturn
to the same spawning stream year after year, From the tag returns, it

“is caltulated that half of the fish tagged in 1954 returned in 1955.



It is very interesting that the per cent of known tag return for
age classes four through eight varied only from 26,7% to 40.0%. It is
also noted that per cent recovery when plottsd by year class suggests
a normal curve, Thus it appears mortality (tagging and natural)
follows a definite pattern but is not significantly different among
age classes studied, ,

10
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Work Plan (e), Job Number 1 A Experimental
Pond Fertilizaticn
By: Robert T,Baade

Two ponds were selected for the experimental pond
fertilization experiment, These ponds lie in the moraine area
before the Mendenhall Glacier near Juneau, They are relatively
small and easily accessable from the road system. The water ex-
change is not great in either lzke,

The ponds were given names, for clarity, of Glacier
and Moraine lakes.

Glacier lake is approximately five acres and has a
maximum depth of twenty-six feet. The water is clear and has
7.1 ppm of oxygen at the bottom in late March. There are some
shallow weedy areas along the shore line area. ’

Moraine lake is fed by Glacier lake and is approxi-
mately three acres with a maximum depth of fourteen feet and has
7.6 ppm of oxygen at a depth of twelve feet in lake March,

The waters of both lakes have a pH of 6.5, using a
LaMotte Color Comparator,

?opulations of sticklebaék and a few juvenile coho salmon
are present in the lakes, Both lakes have been planted with a
number of rainbow trout fry,

Teuporary screenc of fine meshed hardware cloth were
placed in the outlets of both lakes in July, but were found un~
satisfactory as leaves and stickleback made them inoperative,
These screens were replaced in QCctober by experimental current-
driven vrotary screens constructed of plywood.

- 11 -
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Farewell lake
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wWork Plan (b), Job Number 1
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Survey of Barren Waters
Suitable for Stocking
By: Roger 4. Allin

1000 feet msl.

} 630 acres ;
162 feet
Clear

The shore lines is con-
posed of rock and boulder

which is oroxhn ints fine

rubble in wind sweplt shoal
reas,

The lake lies in a rolling
hill watershed of tundra,
willow brush MLd sparce
spruce character; draining
approximately AQO?U acres.
Sparce awd composed of
pond weeds and stonewort,
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