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ABSTRACT

An expanded total of 201,277 chum salmorn and 471 king salmon was
enumerated as they migrated past the Anvik River tower betweer: June 24 and
July 19. Iligh water forced termination of the counts on July 18. The post-
spawning chum salmon carcass sample was composed of 78.9 parcent age
class 4] and 61 percent males. Male chums predominated in the carcass sur-
veys before July 18 and females after that date.

During aerial and boat surveys, 1,857 king salmon and 3,510 chum
salmon were enumerated in the Salcha River. Six percent of the chum salinon
and 22 percent of the king salmon spawned in the area which would be
affected by a break in the trans-Alaska hot-oil pipeline. The post-spawning
king salmon carcass sample was composed of 44 percent 43 age class kings
and 75 percent males. The chum salmon carcass sample was composed of 53
percent females and 77 percent age class 4] chums. Beaver dams prevented
king salmon fry, adult chum salmon, and other species from utlhzmg four out
of five major Salcha River Lributaries.

A total of 273 king salmon was enumerated .through the Whitehorse,
Yukon Territory fishway. This was the second lowest escapement on record.
The sample of kings taken for age and sex information was Cumposed of 60
peiLein maics. nyc Lldasocs "td"lz WweLe u:yxc.:cuucu [SYVIVENTIVI Cluvwu u‘ l\J..u\:,-.:

comprised 55 percent of the sample.

A total of 403 fall chum salmon were tagged in the Delta River. A
total of 2,256 carcasses were examined for marks, and 151 tagged chums
were recovered during carcass surveys. The average stream life for fall
chums was 18 days for all three channels; male -chums had an average stream
life of 15 days and females 21 days. Male chum carcasses predominated in
the first half of the post-spawning die-off and females in the last. This indi-
cated that it was probably necessary to sample over the entire post-spawning
die-off to obtain an unbiased estimate of the age and sex composition of a
spawning pépulation from carcass surveys. There was a significant reduction
in average fecundity from 2,634 eggs in 1973 to 1,886 eggs per_female in 1974;
Aerial photographs of the Delta River spawning area, taken durmg the peak of
spawn'r.q, incdicated that the Peterson tag recovery populatmn estimate was 61
percent greater than the actual population size. This error was probably the -
resull of migration of tagged chums out of the spawning area. Major fall chum
spawning arezs were locatcd in the Sheenjek and Chandalar rivers.

A test fishing site has been maintained at Flat Island since 1963. The
1974 catch per unit effort of 0.26 king salmon per gill net _hour for 8-1/2" -1nesh -
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gill nets was well below the 8~-year average and 1973 levels. The catch per
unit efiort of 4.14 chum salmon ver gill netl hour was the second highest on
record and well above 1973 levels. Flat Island catches, however, are afiected
by factors other than salmon eahundance, including tides, winds, fishing meth-
ods and the perczntage of the run entering the other two mouths of the Yukon.

Commercial end subsistence catches of king salmon in the Yukon drain-
age were at their highest levels since 1968. Catches of other spzcies of sal-
mon, primarily chums, were at their highest levels since 1918.

Aerial surveys in the Yukon drainage enumerated a total of 5,266 king
salmon, 7,008 coho salmon, 356,140 summer chum salmon and 149,265 fall
chum salmon.

<.
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INTROD UCTION

The Yukon River, the largest river in Alaska, originates in British
Columbia within 30 miles of the Gulf of Alaska and flows over 2,300 miles
to its mouth on the Bering Sea draining an area of approximately 330,000
squarc miles (Iigure 1). All five species of eastern Pacific salmon are
indigenous to tihe river with chum salmon bzing the mosl abundant. Xing
salmon rani second in abundance followed in order by coho, pink, and
sockeye salmon. The latter two species are found in limited numbers and
there is no significant fishery for them. It is believed that the Yukon River
is the greatest single king end chum-salmon producing system in Alaska.

Yukon chum salmon are composed of two distinct summer and fall
stocks. The more abundant summer chums are distinguished in part from
fall chums by: earlier upstream migration and spawning, utilization of lower
river spawning areas and smaller body size.

Figures 2 through 4 are detailed maps of the lower, middle and upper
portions of the river. As indicated on these maps, the Alaskan portion of the
drainage is divided into six statistical areas for commercial fishery manage-
ment and regulatory purposes. The major commercial fisheries are found in
the lower 150 miles. Limited commercial fishing is widely dispersed over

ONN vmisrAar milam dm +hn JinmnAar VadleAarm armA Tacvrar Manmasms wicranes Med lhvstbmrme AdrmAa~ e~
P - “

of the Yukon and Tanana rivers are closed to commercial fishing.

The current Yukon River Anadromous Fish Investigations were initiated
in 1972 to determine: (1) The size and effect of commercial and subsistence
harvests on the various stocks of king and- chum salmon; (2) develop estimates
or indices of the magnitudes and quality of king and chum salmon runs and
escapements; and (3) relate collected data to long-ierm trends in the salmon
stocks and evaluate management procedures needed to maintain salmon at their
level of maximun, yield, The project was funded in part by the Anadromous Fish
Act (PL 89-304) from July 1, 1274 to Tune 30, 1975. This report will review all
the pertinent data collected cduring the 1974 field season. In some cases,
comparative data collected prior to the project period are included for refer-
ence. Due to personnel and funding limitations, the main emphasis of the
program was on the main Yukon and a few important tributaries, recognizing
that other tributaries also contribute large rumbars of king and chum salmon
to the fishery.

In 1974, studies were conducted to develop estimetes or indices of
the magnitude of king and chum salmon escapements in the Anvik and Salcha
rivers. King salmon escapement through the Whitehorse fishway was enumer-
ated and sampled for the tenth consecutive year. A comprehensive program

-1 -
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fall chum saliion.

ANVIK RIVER SALMON ESCAPEMENT STUDIES

Introduction

For the third consecutive year a salmon enumeration project was con-
ducted to yield indices to the magnitude of king and summer chum salmon
escapements in the Anvik River system (Figure 5). The objectives of this
project were to: (1) determine the daily and seasonal timing and magnitudc
of the salmon runs, (2) evaluate aerial survey methods by comparing aerial
survey estimates with tower counts, (3) determine age, sex and size compo-
sition of the king and chum salmon escapement, (4) determine if there is a
difference in the timing of the post-spawning die-off between male and female
salmon, (5) evaluate an 18-hour counting period and (6) measure climatological
and hydrological data.

Due to funding limitations in 1974, it was necessary to reduce the
daily counting period from 24 to 18 hours. A decision was made to count
during those hours in which the greatest percentage of chum migration was
documented in 1973: 12 midnight to 0700, 1300-12 midnight. In 1973 these
hours included 81 percent of the chum and 73 percent of the king salmon daily

, Lo~ RS B (oS te . .1 TrT R A Al e 2oL WRNCRUE B IR R s vy |
MAEL A M CarAs frra b wihw e by s w o P lAna s b Al AL MR A (e W MAetA AN LA MMrnA SadAlA v weans anada}

migration pattern for chum salmon did not change significantly from year to
year.

Methods and Materials

A 22-foot prefabricated aluminum tower was erected on the east bank
of the Anvik River ahout 5-1/2 river miles upstream from its confluence with
the Yellow River (Figure 6). An 80-foot weir was constructed out from the
west bank, directly opposite the tower, to direct the salmon into the area
which could be readily observed from the tower.

A power line, incorporating four 300~-watt light bulbs housed in 18-
inch dismeter reflectors, was strung across the river to provide illumination
during darkness., A 1500-watt generator provided electric current for the
lights.

A background panel was provicded by laying an 80-foot x 3-{oot panel
of herculite upholster cloth across the stream boltom between the tower and
the weir. The panel was attcched to a cable running across the bottom and
weighted down with sandbags.
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salmon and 16 percent for king salmon (Table 3).

The summer chum migration peaked during July 4 through July 15 and
king salmon migration peaked on July 10 and 15 (Figure 7). The daily chum
migration, during the 18 hours counted, was greatest from 2100 to 0400 hours
and the king migration from 1300 to 1700 hours (Figures 8 and 9),

The 402 chum salmon carcasses sampled were composed of 61 percent
males. Age classes 3; to 63 1/ were represented with age class 4y fish com-
prising 78.9 percent of the sample (Table 4). Male chums composed the
greatest percentage of the sample before July 18 and females comprised a
greater percentage after that date (Table 5).

Ninety-eight percent of the female and 94 percent of the male chum
carcasses examined were partially or completely spent. An average of 46
eggs were retained per female (Table 6).

Based on size estimates made from the tower, the net upstream migra-
tion of king salmon was composed of 1.4 percent less than 50 cm in length,
34.4 percent between 50 to 60 cm, 41.9 percent between 60 and 80 cm, and
22 .3 percent over 80 cm.

Climatological and limnological data are presented in Appendix Table

Discussion

The 1974 expanded seasonal totals for chum and king salmon were the
highest and lowest counts respectively in the 3 years the project has been
conducted. Both of the totals would probably have been greater if high water
had not forced suspension of the counts on July 19. In 1972, 4.6 percent of
the expanded total chum migration and 36.6 percent of the king migration

passed the Anvik tower after July 19 (Lebida, 1972). In 1973, 4.1 percent of the

chums and 41.5 percent of the kings passed the tower after July 19 (Trasky,
1973). In view of this data, the expanded count for 1874 probably included
most of the chum salmon. The expanded king salmon count may have been as

* much as 4C percent greater if counting could have been continued through July

31.

1/ Gilbert-Rich Formula - Total years of life at maturity (large type) - year
of life at outmigration trom fresh water (subscript).

-13 -
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In 1974, hecavy rainfell and rising walter levels forced termination of
the project on July 12 when it washed out the weir and thrcatened the count-
ing tower. Since the high water coincided viith the peax of chum spawning,
it is also possible that il may have had a detrimental effect on spawning
success.

SALCHA RIVER SAIMON LSCAPEMENT STUDIES

Introduction

The Salcha River is the most important king and summer chum salmon
spawning stream in the Tanana River drainage (Figure 3). In 1972 and 1973
studies were conducted to determine the abundance and distribution of these
stocks in this river. In 1974 these studies were continued and expanded to
provide information on aspects of king and chum salmon life history which
had not been investigated in the previous 2 years.

The objectives of the 1574 studies were: (1) Determine king and summer
chum salmon abundance and distribution, (2) determine the age, sex, and size
composition of the king and summer chum salmon escapement, (3) determine if
therc is a difference in the timing of the pest-spawning dieoff between male
and female salmon, (4) determine the distribution ot king salmon iry in the
Salcha River tributaries, (5) determine the physical and limnological charac-
teristics of the Salcha River drainage and (6) locate major open water areas

during winter months.

The Salcha River studies are especially timely and important since
plans have been finalized to build the trans-Alaska hot-oil pipeline across
the Salcha and two of its tributaries, Redmond and McCoy creeks, in the fall
of 1975, In 1974 teutative plans were also annowiced to build a natural gas
pipeline which would eventually cross the Salcha. Because the salmon stocks
could be damaged by pipzline construction activities or by breaks in the pipe-
line, accvrate information on saliron aburdance and distribution will have to
be available for possib'c mitigation and rehabilitation.

Methods and Materiels

Hellocourier aircrafl were uscd io malke aerial observations. The sur~
veys covcered the area between the river's mouth and the North Fork.

Periodic carcass sampling and enumeration surveys were conducied
between August 6 and 22, A 24-foot jet outhoard-powered riverboat was used

- 21 -
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to survey the 73 river miles hetween the river's mouth and No Grub Creek where
most of the spawning occurred.

Daily carcass surveys of the main river were conducted. A1l availahle
king selnon carcasses and a portion of the chum salmon carcasscs were
sampled. A scale smear for age determination was taken from each carcass
sampled and the length from mideye to fork of tail recorded. Spawning success
was judged by examining the gonads of carcesses. The locations of all car-
casses recovered were recorded by sampling area. All carcasses were thrown
into the bank vegztatiorn to avoid resampling.

Foot and boat surveys were made of the lower 1-1/2 miles of all the
major tributaries of the Salcha. Minnow traps, 445 mm x 230 mm x 6 mm mesh,
were baited with salmon eggs and placed in all of the tributaries (with the
exception of Caribou Creek) to determine if king salmon fry and other species
were present. Data on electro-fishing catches in the same streams was pro-
vided by the Sport Fish Division of the Alaska Department of Fish and Game.

Stream {low measurements were taken, and water chemistry was deter-
mined with a Hach AL 36-B Water Ecology Kit.

Results

Table 7 summarizes information regarding the abundance and distribution
of live fish, carcasses and spawning redds for king salmon. Table 8 summarizes
this same information for chum salmon except that redd counts were not made.
Peak live fish counts of 1,857 kings (aerial survey) and 8,040 chums (boat sur-
vey) were obtained. The majority of king salmon redds observed during boat
surveys were found in the main river between Redmond and Caribou creeks (Fig-
ure 10). Based on live fish counts made during boat surveys, the majority of
chum salmon spawned between Redmond and Caribou creeks (Figure 11).

Based on 208 carcass samples, the king salmon escapement was com-
posed of 75 percent males. Age classes 37 through 72 were represented with
age cless £y fish comprising 44 percent of the sample (Table 9). Eighty-two
percent of the male and all of the female king salmon carcasses examined were
partially or completcly spent (Table 10). An average of 26 eggs was retained
per {emale. Neither male nor female kings predominated in any portion of the
carcass surveys (Table 11).

Based on 480 carcass samples, the summer chum salmon escapement
was composed of 53 percent ferales, Age classes 31 to 67 were represented
with age class 4] comprisinge 77 percent of the sample (Table 12). Seventy-
eight percent of thie male and $6 percent of the female carcasses examined were

- 22 ~
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Table 7. King salmon abundance and distribition, Salcha River, 1974.

Aerial Survey (7/29) Carcass S uvey (8/8-8/18) Boat'Survey {8/8-8/18)

Areal/ number percent number percent number of redds percent
50 207 11.0 16 7.0 9 4.0
100 £3 3.0 18 8.0 7 3.0
150 143 5.0 62 26.0 30 14.0
200 321 17.0 29 17.0 63 27.0
300 217 16.0 35 14.0 51 22.0
400 518 28.0 45 21.0 3 27.0
500 3132/ 17.0 17 7.0 8 3.0
Totals 1,857 100.0 232 100.0 231 100.0

1/ 50 - river mouth to pipeline crossing
100 -~ pipelinc to mouth of Redmond Creck
150 - Redmond Crcek to mouth of McCoy Creek
200 - mouth of McCoy Creck to mouth of Ninety~Eijht Creek
300 - mouth of Nincty-Eight Creek to mouth of Flat Creek
490 - mouth of Flat Creek to mouth of Butte Creek
500 - mouth of Butte Creek to nouth of Caribou Cre ek

2/ Includes 30 kings enumerated above Caribou Creek.










Figure 11.. Numbers and distribution af spawning chum salmon, Saicha River, 1974. '
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Tablg 12. Age, sex and size composition of suramer chum salmon carcass
sample, Salcha River, 1974.

Age Class
31 4 51 64 Totals
Males :
Number 18 171 32 2 223
Percent 4.0 35.6 7.0 0.4 47
Mean Length
(mm) L/ 560 580 590 630 580
Females :
Number 18 203 35 1 257
PDorront A D A1 A 7 N n 9 [~ge}
Mean Length : _
(mm) 540 550 - 570 610 550
Combined .
Number ) 36. 374 67 3 - 480
Percent B.0 77.4 14.0 0.6 100
Mean Length :
(mm) 550 560 580 620 560

1/ All lengths from mideye to fork of tail.

- 29 -





http:ScJlrr.on
http:surv<?.ys



http:Comparati.ve

> I B s S

‘
———

fish. The age and sex composition of the Salche sample differed from the
Emmonak commercial catch sample which was composed of only G.5 percent

49 age class fish (68.5% were 65's) and 54.5 percent males (Appendix Table
11). The reason for the high proportion of 49 Salcha Liver kings is not cor~
pletely understood but was probably influenced by selectivity of the commercial
gill net fishery for larger fish. Also the high percentage of this age group may
indicate good survival or early maturity of the 1970 year class.

Carcass survey data did not show any significant difference in the rate
of king salmon post-spawning dieoff by sex. The data may not be indicative
of what actually happened, however, since carcasses had accumulated for
several days before the surveys started. In 1972 female kings predominated
in the early carcass surveys (Lebida, 1972).

The age, sex and size composition of the chum salmon carcass sample
was essentially the same as the Emmonak commercial catch sample, the Anvik
carcass sample, and the 1973 carcass sample (Appendix Table 12). For early
carcass surveys, male chums were slightly more numerous than females. This
would seem to indicate that males begin to die off sooner than the females.

The data available is not conclusive since the surveys covered 73 miles and
the spawning areas could not be sampled each day. To accurately assess post-
spawning dieosf an index arca should be established and sampled each day over
the entire post-spawning dieoff,

In 1973 king salmon fry were captured with a dip net in Redmond, Flat,
Ninety-Eight, and McCoy creeks. Although minnow traps were set in the
aforementioned streams in 1974, the only fry catches made were in McCoy
and Ninety-Eight creeks. Minnow traps may not be an effective method of
determining fry distribution and abundance. The minnow trap in Butte Creek
did not capture fry, but several fry were captured in the area of the trap with
an electroshocker.

All of the tributary streams surveyed, wiih the exception of McCoy and
Caribou creeks, were blocked by beaver dams within 1 mile of their confluence
with the Salcha. Limited observations indicated that these dams may act as
barriers to migrating fish. On Flat Creek approximately 500 chum spawners
were kept from reaching upstream spawning areas by a beaver dam. Salmon fry
were not observed or captured in locations upsiream {rom these dams. White-
fish and grayling were observed moving upstream efter a portion cf a dem on
Ninety-Eight Crezk was removed.

- 32 -



WHITELORST FISHWAY KING SALMON ESCAPEMENT STUDIES

Intioduction

The Whitehorse dam fishway is located on the Yukon River, 1,745 river
miles upstream from the mouth (Figure 4). It is just outside the city of White~-
horse and is one of the farthest upstream king salmon escapement raoniloring
sites on the Yukon River. Since 1969 the annual fishway counts and the age
and sex composition of the run have been used as a possible indicator of the
effects of the downriver f{ishery on king salmon escapement in the Canadian
portion of the Yukon drainage. As part of a cooperative data exchange and
assistance program with the Canadian Department of Fisheries, the Alaska
Department of Fish and Game supplied a technician to monitor the fishway in
1970-71 and 1973-74. The objectives of the study during these years have
been to: (1) obtain a daily and seasonal count of king salmon escapement
through the fishway and (2) determine the age, sex and size composition of
the Whitehorse escapement.

The Whitehorse facility is a weir and pool-type fishway. It is a trough-
like timber structure with baffles to create a series of elevated pools which the
fish must negotiate to reach the impoundment above the dam. About two-thirds
of the way upstream a holding pool with a gate and viewing window are built
.-LAI;-\J L;.xb .;.;.o;.xvvoy ) Soluxuu airco DUL.LI.ALC\:I. UAL\:L DU“LIJ.‘LCC& ac L;.l.;.D inllL :UC.I?\JLC ;JC.IJL\:]

released to continue through the fishway.

Methods and Materials

The holding pool was checked three times each day. Each time the pool
was checked, the number and sex of king salmon in it was recorded. At least
once a day all the kings in the pool were sampler as follows: each fish was
removed with a dip uet, the length (mid-eye to fork of tail) measured, and a
scale sample removed for age determination. The sex of all the king salmon
in the sample was determined from external morphological characteristics. A
record was kept of all salmon which showed evidence of gill net marks. After
sampling the salmon were released and allowed to complete passage of the
fishway..

Results

Two-hundred and seveunty-three king salmon were enumersted at the
Whitehorse fishwey in 1974. These fish were composad of 168 males (62 per—
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cease, and ground water seepace forms the spawning area under study which
is located in the lower mile of the floodrplain (igurc 12). During the last 2
years, spawning occurred in threec major channels which consist of a series

of large, clear shallow pools scparated by riflles during October to early May.
These characteristics make it very easy to capture and observe spawning sal-
mon. The shallow riffles keep dead and cying salmon from drifting out of the
study area.

Methods and Materisls

Fall chum salmon were captured approximately 200 feet inside the mouth
of the Delta River with a 150 foot x 4 foot x 2 inch mesh beach seine. The {ish
were held in the seine while the length from mid-eye to fork of tail was measured,
sex determmed and tags applied. Only silvery, healthy fish which were just
entering the river were tagged. Each salmon was tagged with a numbered red
Peterson disc tag in the muscular portion of the back, anterior to the insertion
of the dorsal fin. A scale smear was taken from each of the tagged fish for use
in the later determination of the age composition of the spawning population.
Tagged salmon were held for a few minutes after tagging to insure they had not
been injured before release. No tag rewards were paid for these fish.

Tag recoveries were made during a daily intensive carcass survey of

tho 'H'\rcm rhannol e r-nmr\r-\ C"!Y'Il‘!‘ tha Nalts Divar cnr\-\nrn{ﬂn rrAnnA e N ror~Ard nF

the total number of carcasses by sex and locatlon of recovery was kept each
day. A log of all tag recoveries was kept by tag number, date, and location of

- recovery. A portion of the carcasses was sampled for age, sex, and size com-

position. Spawning success was gauged by examining the gonads of carcasses.
To avoid resampling, all carcasses were removed from the water and thrown up
on the bank.

A sample of unspawned female chums was killed, weighed, a scale
smear taken, and the length from mid—eye' to fo.k of tail determined. The
ovaries were removed and preserved in a 30 percent formaldehyde solution for
laboratory examination at a later date. l'ecundily was determined volumetrically.

On October 29 and 31, near the peak of spawning, two acrial survey
estimates were made of the Delta River spawning population. A heliocourier
STO1L aircraft was used with s different observer for each survey. Two biolo-
gists made estimates of the spewning population on foot surveys of the Delia
spawning area on November 1. On November 1 acrial photographis of the entire
spawning area were taken with a Kargl camera with a ) 2-inch focal length. The
camera was mounted in a Cessna 180 aircraft which was flown at 80 mph and an
altitude of 600 feet. Kodiak double x estar base {ilm was used. A serics.of _

Y
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Table 18. Age, sex'and size composition of {all chium salmon, combined
carcass tagging sample, Delta River, 1974.

Age Class
31 44 Sy Total

Males

Number 277 189 11 477

Percent 37.0 25.0 1.0 63.0

Mean length (mm)Y/ 560 600 630 580
Females

Number 131 146 6 283

Percent 17.0 19.0 1.0 37.0

Mean length (mm) 560 590 610 570
Combined

Number 408 335 17 760

Percent’ 54.0 44 .0 2.0 100.0

Mean length (mm) 560 600 620 " 580

. 1/ All lengths mid-eye to fork of tail.
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River, 1974,

Spawned Partially .Did not Average no. of eggs

out spent spawn ‘Total retained per female
Males“ 197 (62%) 107 (34%) 13 (4%) 317 (100%) -
Females 151 (84%) 19 (11%) 9 (5%) 179 (100%) 1355
Tc_)téls 348 (70%) 126 (25%) 22 (5%) 496 (100%) -
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http:JV.&,.U.J..&,..LV












http:acc01.mt

£=3

In 1874 two major fall chum spawning areas were located in the Sheenjek
and Chandalar rivers by ecrial surveys. Smaller spawning areas were also
located in the McKinley River, Nenana River, Salmon Fork of the Black River,
Salmon Trout River, and Kevinjek Creek (Appendix Teble 1). Escapemert levels
for 1974 in index streams were two to {ive times higher than 1973 levels in the
lower Tanana drainace and slightly below 1973 levels in the upper Tanana
(Appendix Table 20). All known fall chum spawning areas in the upper Yukon
are shown in Tigure 14.

Other potential fall chum spawning arcas which should be investigated
include the upper Tanana above the Gerstle River, the upper White River, the
main Yukon ahove Fort Yukon, the upper Kantishna, the Koyukuk River druinage
and the Anvik River.

The peak of spawning by drainage was essentially the same in 1973
and 1974. In the Porcupine and Chandalar River drainages the peak of spawn-
ing occurred during mid-September, in the lower Tanana, except for Moose
Creek, the first week in October, and the upper Tanana and Moose Creek, the
last of October. ‘

Limnological and water temperature data from the Delta River exhibited
essentially the same patterns in 1973 and 1974. Observations made during
carcass surveys on the Tanana, Sheenjek and Toklat rivers indicated that these

~wan s vrars A lea AR iy nimmrallina ernrineg watar anAd are eimilar A the Malta River

spawning area.
FLAT ISLAND TEST I'ISHERY PROGRLM

Introduction

A test fivhinag site has been maintained at Flat Island in the south mouth
of Yukon River since 1963 (Figure 15). Flat Island is located below most of the
commercial fishing gear on the Yukon River, and the salmon run can be assessed
before it reaches the commercial fishery: The data obtained from this site has
been important {or in-season management an in assessing the long-term effects
of the commercial fishery on the king and summer chum salmon runs. There
have bheen two primary objectives to this study:

1. To obtain information regarding relative abundance, species
composition, and timing of the salmon runs.

2. To obtain information on the cffect of the selectivity of 8--1/2"

(king salmon gear) and 5-1/2" (chum salmon gear) stretch mash
gill nets on thes age, sex, and size composition of the salmon runs.
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' . Figure 15. Flat Island test fishing sites, Y ikon River, 1974.
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Methods and Materials

Set gill nets of 5-1/2" and 8-1/2" stretched mesh nylon webbing with
standard floats and leadline have been used to capture salmon at the Flat
Island test fishing site. Each net is 25 fathoms long by 28 meshes deep.

The nets were fished 24 hours a day at index locations over the entire com-
mercial fishing period. The nets were fished in areas of little current with one
end attached to the bank and the other end anchored offshore in deeper water.
Each net was checked three times each day and the numbers of salmon cap-
tured by species and the number of hours fished were recorded. Periodically

a sample of the catch from the 5-1/2" and 8- 1/2 " mesh gill nets was taken to
obtain age and sex composition.

Results

Ih 1974 the first recorded salmon was captured on May 30. Over a total
of 2,849 gill net fishing hours, 587 king salmon and 5,924 summer chum salmon
were captured. Peak catches of king salmon occurred on June 8-11, and June
16-18. Peak catches of summer chum salmon occurred on June 12-13, June 25~
26, and July 7-8. Test fishing catches are summarized in Table 22.

In 1974 the 8- 1/2 inch mesh gill nets captured 0.26 king salmon and

n ne R} .. i ammen m VT ek Ve Mam 1 /N el .....-u-k ..411 R )
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captured 0 11 king salmon and 4.14 chum salmon per gill net hour. Compara-
tive gear efficiency for.various types of gear which have been fished at Flat
Island since 1965 is presented in Appendix Table 21.

Table 23 presents age and sex composition for king and summer chum
salmon captured with 5-1/2 and 8-1/2 inch stretched mesh set gill nets.

Discussion

The catch per unit effort of 0.26 king salmon per gill net hour for 8-1/2
inch gill nets was 52 percent of the 1973 catch per unit effort and 41 percent
of the 8-year average of 0.64 king salmon per gill net hour. The catch per unit
effort of 4.14 summer chum salmon per gill net hour was the second highest on
record and well above the 7-year average of 1.88 chums per gill net hour.

The catch data indicated a lesser abundance of king salmon and a
greater abundance of summer chum salmon in 1974 than in 1973. Preliminary
data indicated that total catches of king and summer chum salmon in the Yukon
drainage were 19 percent and 55 percent greater than 1973 catches. King and

_51...



e T - P ~__ N

1abIC L+ Ually 1CST TISNING CALCN Udla ODLJIINCUY gt F iUl Ididiiu, 1unuvn
River, 1974,
] y |
. 8 1/2 inch gill nets — I 5 1/2 inch gill nets—=
NI Date Gill net hours King Chum Gill net hours King Chum
5/30 4 0 0
. 3] 18 2 0
] I 8 2 ] 8 0 i
2 24 7 0 24 2 i
_ 3 24 ] 6 24 5 5
[ 4 39 ] 5 24 2 R
L) 5 48 17 Lo 24 6 42
6 48 38 54 24 ] 91
7 48 26 67 24 2 156
] 8 b6 2l 75 24 0 91
9 48 43 82 24 3 109
- 10 48 65 72 24 8 126
| T 48 32 13 21 i 39
12 7 2 11 24 18 165
13« 39 36 19 24 N 135
:] 1k L8 1 21 24 o 67
15 48 7 3 24 3 52
16 48 35 22 24 2 115
F1 , 17 L8 18 50 24 1 144
18 48 n 129 24 10 157
g 48 2 . 63 24 1 1k
20 48 5 46 24 ] 128
l 2 48 ) 7 24 | 23
: 22 48 25 97 16 6 206
l 23 48 ! 7 -6 0 8
L9 1% v 217 o~ s Ve
.25 48 10 115 24 2 476
26 48 2 16 2l - 0 150
{] 27 42 2 12 24 ] 18
28 24 0 1 24 0 1
29 42 8 73 24 2 88
E& 30 48 8 80 2l 3 -8
7/ 1 L8 7 Ll 24 3+ 140
2 48 2 26 24 0 102
3 48 1 9 24 1 47 |
X L 42 1 6 24 0 121
h 5 24 0 2 24 0 96
- 6 L2 2 28 24 0 131
f} 7 48 5 156 24 0 282
8- 42 2 56 . 24 : -0 39
3 . g . 24 0 6 24 : 0 15
o .10 L2 0 53 : 24 ] 38
_ 1 42 1 17 24 0 L8
12 3/ . - 3/ - -
13 60 1 54 L8 0 130
14 48 1 L5 24 0 70
Totals 1,335 74 1,726 T,014 o113 b,198 -

1/ Two 25 fathom set gill nets, sites #1 and #2.
J S 2/ One 25 fathom set gill net, sit #3.

3/ Stormy, unable to check nets.
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Appendix Table 1.

i

.Balmbn escapement data, Yukon River, 1974-];/ (cont.5 .

) . .
—_— —d i

. , S rvey Summer Fall
" Stream (drainage) . : Date r: ting Kings Cohos chums chums
Porcupine River drainage .
Sheenjek River ' . 9/18 Tair - - - -
Black River ;
Salmon Fork 8/19 >o0r - - - 444
Kevenjik Creek 10/13 “air - - - 1,625
'Salmon Trout River . 9/19 Sood - - - 6
Subtotal 14 42,582
Yukon Territory Str’eams-a/
Tachun Creek 3/ - 192 - - -
Nisutlin RiveriD Fa r-Good 150 - - -
Big Salmon Riverl—l/ >oor 70 - - -
Miner River 8/ 9 Fa r~Good 89 - - -
Klondike River——/ ‘ Fa r-Good 44 -~ - -
Kluane Riverll/ ' Fa .r-Good - - - 300-500
McQueston River—/ - 40 - - -
Mayo Riverll/ Fa r-Good 2 - - -
Yukon Riverll Fa.r-Good .30 - - 190
Whitehorse Fishway 12/ 7/26-8/26 - 273 - - -
Fishing Branch R1ver13 - - 200-300 - 32,500
Subtetal | | 890 300 33,190
lchtal for Yukon drainage' 5,266 7,008 356,140 149,265

Foot survey.
Boat surveys by Don Ross, USF&W.
C.,mbination aerial and boat survey.

Foot survey.
Count includes redds.
1/ Combination aerial and ground surveys.

Helicopter survey conducted by Sport Fish Division,
Coho survey conducted on 10/24, fall chums on 1(/31.
Survey data supphed by Environment-Canada Fishe¢ ries Service.

"A /L WTAle Mt !anm‘lnarv lata)

ADF&G.

1Ii‘enal survey peak counts (including carcasses) urless otherwise indicated.
Communication from Bob Hallock, JFWAT. :

Klondike, Big Salmon, Mayo and Nisutlin rivers.
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Appendix Table 5 Chum salmon hourly enume ration log, Anvik River, 19741/ .
Heur ..Exnardad
' : Actual to.i3 hr.
Date 00 0 02 03 04 05 06 13 14 15 167 17 18 19 20 21 22 21 -Total Total Percent
4 5 . 46 3 -4 7 35 3 52 30 27 M4, g0 156 127 . Sa2  ($€0) .6
5’;; §Sl’ (25) %2) ‘g?’ (513) ‘{2) ‘-? (32)  (33) (32) (45) (55) (85) (6)) (e2) 138 253 254 982 (3,377) .3
26 173 273 240 252 180 66 10 18 40 177 %00 -6 44 B2 112 256 20 282 2,522 2,522 1.5
21 210 191 145 137 157 1 75 2 3 5 9 M 26 75 N3 123 3V 208 2,025 2,025 1.2
23 ‘hh9 278 200 171 a5 27 25 - 3 - 67 25 1776 52 2]§ 304 395 2,29 ..u;O L1
29 343 405 417 561 187 120 30 24 - 2 22 -6 9 197 64 150 385 33 471 3,543 3,53 2.1
39 A26 326 387 279 1% 120 149 75 99 395 N7 61 220 329 790 536 590 4,799 f,.;eg 2.9
m 459, ABG 602 326 144 211 251 C . 34 26 21 54 90 108 173 479 560 749 631 6,038 6,034 3.7
2 6C8 A76 610 567 359 398 226 12 102 53 50 &7 135 257 3241,031 83 637 6,927 6,521 il
3 644 920 25 925 742 532 296 52 5 104 263 175 186 273 509 1,115 707 B4 9,126 9,128 5.4
4 669 911 857 1,002 k56 G625 450 IS8 240 295 603 303 377 691 966 1,655 369 €06 12,404 12,454 7.4
5 698 712 1,121 937 807 - 531 44 124 89 105 392 411 255 486 €06 - 395 1,013 715 10,617 10,6i) 6.3
6 £90 1,122 1,048 930 776 622 44 240 1) 220 262 . 557 492 613 700 531 899 1,085 11,749 31,749 6.9
7 1,077 1,062 825 389 550 308 189 36 336 N5 363 293 208 200 222 446 948 54 8,595 8,595 5.3
8 638 784 626 700 454 289 1G5 201 287 257 213 N1 310 7)) 482 500 76 G674 3,015 3,05 4.7
9 791 420 322 323 383 242 95 14 75 56 182 576 - 734 348 564 576 1,148 1,024 7,973 7,973 4.7
10 295 - 847 544 605 B2 706. 479 253 . 230 126 495 758 944 711 92¢ 631 916 £33 13,130 1,139 5.6
n 181 300 259 . 775 ,25 267 202 (ag) (153) 188 294 4za 4:5 450 .,23 510 470 336 6,081 (6,233) 3.3
12 (514) 195 387 409 G652 730 942 504 G673 574 0 1: -73° (614) 6,010 (7,138) 4.2
13 (Nno) (759) (729).° (729) (631) (473) ({3rs) (227, (237) (227) (32 5) ( 94) (394) (43») (m) (cs'.) (c07) (gig) - 9,85¢) 5.8
14 1,286 .(963) (931) (931) (so.‘g (co4) (a7g) ({259, (202) (289) 297 584 400 622 875 1,434 1,201 6,931 {12,578) 7.5
15 351 1,126 1,028 1,0 998 899 799 €23 64 496 272 4534 ..34 5£0 578 51.» 732 €37 12,098 12,698 1.2
16 129 310 213 217 315 130 123 203 212 199 187 -276 - 484 120 129 137 230 169 3,791 3.9 2.2
17 103 9% -103 .27 121 N3. 47 195 233 21 12l 130 129 128 183 171 2070 185 2,720 2,720 1.6
e 102 g8 142 107 (145) (108) ({=e) Jos 02 125 173 1Cs 118 168 WS 125 52 129 1,523 (2.2025 1.3
19 : (124) 121 135 131 (110)  (83) (65)  (60. (41) - (49) (57) (89) (&9) (76) (103) {151} (is8) (i47) 387 (1,720 1.0
Actual total 10,716 11,597 11,106 11,306 9,528 7,165 5,635 3,378 3,625 3,463 4,655 6,009 6,002 6,630 8,955 13217 B,835 12,M7 14,753
Actual percent 7.2 7.7 1.4 1.4 16 4,6 3.8 2.3 ‘2.4 2.3 3.3° 40 4.0 44 6.0 8.3 9.2 8.6 100 159 1101
Expandad total 12,135 13,399 12,839 12,839 11,282 8,479 6,677 4,112 4,391 4,056 5,282 6,527 6,520 7,209 9,731 14232 Mgog 14.522 0 (16 ,- _/
Expanded percent 7.2 7.9 7.6 7.6 6.7 5.0 3.9 2.4 2.6 2.4°31 39 38 43 58 8. 8 8. 10

T
'
N ]

All counts are net (upeream count minus dying and dead fish driiiing downstream) - hours 07 through 12 not counted.
Estimated counts in parenthesis.

Percentage of net total chum salmon migration during 0700-1300 n 1973.

f
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Appendix Table 6. King salmon hourly enume¢ration log, Anvik River, 1974M
Hour Expanded
) . e T A Actual 18 hr,
Date 00 01 .02 03 04 05 06 . 13.. 14 15 16 17 18 1920 21 22 23 Total Total  Percent E
6/23 () ) ) ) ) () ), m e e 2 e e o - - - -2 3 .8 /
25 . - - - - - - - (=) (=) () ) SR () T - - - - - -
26 - - - . - - -- - - - - - .‘-‘ - - - - - - - - .-
27 - - - - - - - - - - - . - - - ‘e - - - - - -
23 - - - - . - - - - T T T P - - -
29 - - - . - - - - - - - - - - - - - - - -
30 - - - - - - - - - - - - - - - - - - - - “
713 - - - - A - - - - - - - - e e e 1 ] 3
2 - - - - - ] - = - - - . - - - - - - 2 2 .5
3 - ‘- 2 . - ' 2 ) - - - = - - - - - 10 10 2.7
a - - R - - ] 2 - - - 2 1 - - 1 - - - 10 3 2.7
5 - - 2 ) ] - 4 - - 1 ? 1 - N 3 ] - -1 16 16 4.3
6 - 1 - 5 - N 2 - ] 2 - 3 - - A - ) - - 17 17 4.5
7 2 1 «1 1 - - - 12 7. 5 1 1 1 - - - - - 30 30 8.1
! 8 2 2 - 1. ) - - 2 1 2.1 2 = 2 - - - ] 1 1 i3 .
o 9 - - -, 2 1 1 4 3 1T 2 1 - - 1 2 1 221 21 5.7
K 10 - . - - 5 4 ) 3 5 7 6 4 3 1. - 33 55 55 14.8
I N .- - - - - 1 1 (3) (3 2 2 4 .5 5 - - - - 19 5 - 6.7
1 H - - - 2 - - -1 3 4 1 - ] - ] - - H n N 3.0
°e 13 - 2-; (4-3 H H . H H EZ) {2) El)' ay () () () (2 ) (<) (- i0 10 2.7
14 1 1)y (- 1 1 1 1 3) (3 2) 4 4 1 1 - N 3 - 10 22 5.9
15 | R Y 4 - - - N 7 5 5. 9 3 2 3 1 2 - 54 54 145
10 1 -1 1 - 1 - 1 2 6 3 4 2 3. - - - - - 23 23 5.2
! S - N N W A N DA S AP N B S
18 - 1 - - 1) (2 ] 3 2 - 4 5 1 - - - _ .
. 19 ~) -~ -, - §-) (- E— - o IR £ B € IR 5 IR 05 NN € BN €0 BN €5 I € B € - - -
Actual total 7 8 4 2 3 15 4 43 40 M 40 .33 24 2 9 6 13 338
Actuz] percent 2.1 2.4 1.2 3.6 3.8 4.4 4.1 2.7 1.8 10.1 1.8 9.8 7.1 6,2 2.7 1.8 3.8 .6
Expandad, tot?) 7 9 4 13 .15 19 16 51 48 KY) 4) 34 25 2« 9 6 13 2 (37123/
ExpanTed percent 1.9 2.4 1.1 3.5 40 51 - 4,3 137 129 (0.0 1.2 9.2 6.7 6.0 2.4 1.6 3.5 .5 +_Tz71_,; .
LI 1 ¢ . . . ]
1/ Al counts are net (upstream count minus dying and dead fish dri‘ting d anstream) - hours 07 through 12 not counted.
2/ Estimated counts in parenthesis.
3/ Percentage of net total king salmon migration during 0700 1300 \n 1973.
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Appendix Table 13, Cumulative daily Whitehorse fishway king salmon counts, 18965-1974.

Date 1965 1966 19672 1968 19691/ 1970 1971 1972 1973 19743/
8/1 5 4 38 4 18
2 9 10 53 5 8 1 1 31
3 16 24 67 1 16 4 2 36
4 30 40 87 18 28 5 1 3 43
5 49 54 106 43 43 6 3 3 57
6 58 74 121 70 93 12 g 8 70
7 93 97 13 107 118 18 3 20 20 79
8 124 120 172 152 149 24 5 24 24 94
9 150 138 196 173 18] 47 7 3 20 103
1 197 188 233 173 187 77 10 33 41 15
n 282 214 263 174 210 108 ‘27 47 50 123
12 382 248 306 180 239 136 36 61 56 149
13 510 304 344 205 260 202 60 105 64 189
14 542 357 397 239 273 284 87 139 84 199
15 583 388 417 267 297 313 127 184 97 21
16 630 427 429 290 316 346 195 233 110 231
17 670 478 454 339 322 415 287 269 120 243
18 688 500 478 350 324 436 358 293 130 258
19 728 518 494 363 324 511 447 300 150 260
20 785 532 506 369 324 560 493 316 167 265
21 817 53 516 376 328 576 534 347 187 267
22 843 548 520 389 328 595 607 355 203 270
23 854 554 526 392 328 610 643 369 211 270
24 883 557 530 405 328 617 683 282 214 27
Py 093 20u 293¢ 4uD 331 oce 1ct J00 ey Z1)
26 898 562 532 405 334 624 762 386 220 273
27 902 562 533 405 625 788 388 224
28 903 562 405 812 392 224
29 563 406 835 224
30 406 841 227
3] 406 842 228
9/1 406 849
2 407 855
3 856
-3
5

Totals (963) (563)' (533) (407) (334) (625) (856) (392) (228) (273)

1/ First fish on 7/23
2/ First fish on 7/25

-3/ First fish on 7/26
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Appendix Table 16. Comparative corﬁposition of fall chw1 salmon carcass sampled by sex and 3-day period,
Delta River, 1974. '

Channel 1 Channel ¢
majes femajes males fenales |
period No.{ % | No.| % No.l % [ No.l %
10/13-15 5 1.6 1] .3 S -1 -
'16-18 -] - 1{ .3 -] - - -
19-21 - - - - - - - -
22-24 26 | 8.6 14| 4.8 1 -1 -
25-27 20 | 6.5/ 8] 2.8 9| 1.1 81} 1.0
28-30 45 | 14.8| 30 {10.4 16 1.9{13 | 1.7
10/31-11/2} 19 { 6.2y 17| 5.9 411 5.11 104 1.3
3-5 41 | 13.4{ 25| 8.6 71| 8.6{ 23| 3.0
6-8 61 | 19.9{ 47{16.3 1871 22.6] 91 | 11.9
9-11 27 | 8.8] 4515.6 196 | 23.7[136 | 17.8
12-14 41 | 13.4] 69 |23.8 176 | 21.3|251 | 32.9
15-17 21 | 6.8 32(n.2} 129 15.6(232 | 30.4
Totals 306 {100.0] 289 100.0 826 | 10.0{764 |100:0

]

Channel 3 Total
males females
No/ % | No.!' %
- - 3 6.9 9
1 3.6 - - 2
1] 3.6 - - 1
- - - - 41
6| 21.41 4 9.4 55
41 14,31 2 4.7 110
- - 14 2.3 88
2 7.10 1 2.3 163
41 14.2) 7} 16.3 397 .
4 1440 31 7.0 am
.2 7.1y 12 | 27.9 551
4| 14.3] 10| 23.2 _ 428
281 100,01 43 |100.0 2,256
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