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INTRODUCTION

The Anvik and Andreafsky Rivers are the two largest producers of
summer chuam sailmon (Oncorhynchus keta) in the Yukon River
drainage (Figure 1). Buklis (1582) estimated that the Anvik River
alone accounts for 35% of the total production. Othar known major
spawning populations occur in tha Rodo, Nulato, Gisasa, Hogatza,
Melozitna, Tozitna, Chena, and Salcha Rivera. Suamar chua aalmon
spawn . in lesser numbars in other tributaries of the Yukon River.
Chincok (0. tashawystcha) and pink (Q. gorbuscha) salmon occcur in
the Anvik and Andreafaky Rivera coincidentally with summer chum
salmon, while coho asaimon (0. kisuteh) are known to occur in

small numbers in the fall, but their abundance is not monitored.

Comamercial and -subsistence fisheries that harvest Anvik and
Andreafsaky River summer chum salmon occur throughout the amainatea
Yukon River from the coast of the delta to the mouths of the
raspective tributary streama. Set and drift gillneta ars the
legal fishing gear in Districta 1, 2, and 3, while set gillnets
and fishwheels may be used in District 4. Most of the effort and
harvest occurs in Districts 1 and 2, and in the lower portion of
Diatrict 4, near the Anvik River. Fiah taken commercially in the
lower three districta are fraesh frozen, while Diatrict 4 is a roe
fishery due to market conditions and fleah quality. Commercial
and subsistence summer chum salmon fisheries in the remainder of
District 4 and in District 6 are suppertad by atocks other than
those of the Andreafasky and Anvik Rivers. Very few aummer chunm
aalmon are harvested in Diatrict 35 due to the lack of significant
spawning populationa in that portion of the drainage. There are
no scale pattern, alectrophoretic, or mark-recapture atock
identification data available on Yukon River aummer chua salmon.

Chinook salmon are the targat speciea of the lower Yukon River
(Districte 1, 2, and 3) commercial fishery during June and early
July. Fishing is permittad with unrestricted aesh size gillnets
until changeover to 6 inch aaxiaua mesh size is required by
Emergency Order. In most years the majority of the aummer chum
salmon run has passed through the lower river districta Dbefore
the chasngaover to chum salmon gear. As a result, nost of tha
sumser chua salmon commercial harveat in the lower Yukon ia taken
from the -later portion of the run. The Board of Fisheries haa
directed that, baginning with the 1983 aeason, thare aay ba
special small amesh gear opennings during the chinock salmon
ssason to optimize harveat of summer chum aalmon. Thia would
raquire that a relatively large summer chum salmon run ia 4in
progress, and that the incidental harvest of chinook salmon would
not be aubatantial enough to have an adverse affect on the
nanagensnt of that apeciea. The Diatrict 4 commercial fishery isa
directed primarily st chua salmon. Subsiatence fisheries in all
four districts take summer chuam salmon primarily for sled dog
food.
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Figure 1. Map. of the Yukon River, showing fishing districts and major summer chum salmon spawning areas.




Summer chum salmon eacapementa to the major apawning areas in the
Yukon River drainage have bean sstimated by aerial aurvey from
fixed wing aircraft on a consistent basis aince the early 19707%a.
Aerial surveya arae subject to error and variability due to
weather and atream conditioms, timing of tha survey ralative to
spavwning stage, and subjectivity and experience on the part of
the observer. The counts obtajined are only indices of abundance
since not all salmon present on the day of the survey are usually
seen, and esarlier and later spawnara are not preassnt. However,
these indices, if obtained undar standardized conditiona, can be
usad to monitor the ralative abundance of spawning escapeaents.
Aerial surveys are the mcat fesaible method of assesaing salmon
escapenents in terms of cost and staff limitations in a watershed
as immensa and remote aa that of the Yukon River. '

The Alaska Departmaent of Fiash and Game (ADF&G) has continued the
aerjial aurvey program while intesnaively atudying a few important
and representative tributary stream salmon spawning populations.
The Anvik and Andreafsky Rivers have beaen chosan for summer chum
salmon research atudiea. This report presants reasults of theae
studiea for the 1985 fiaeld season, and provides recommendationa
for 1986 project operations.

ANVIK RIVER SALMON STUDY

The Anvik River (Figure 2) originates at an elevation of 1,300
feat and flows in a southerly direction approximately 120 miles
to its mouth at mile 318 of the Yukon River. It is a narrow
runoff stream with a substrate of gravel and cobble, except in
the upper reach where baedrock ia exposed. The Yellow River is a
najor tributary of the Anvik and ias stained with tannic acid
runoff. Downatream of the Yellow River confluence the Anvik River
changeas from a moderate gradient system to a low gradient ayatem
meandering through a much broader flood plain. Water clarity is
reduced downastream of the Yellow River. Numerouas oxbowa, old
channel cutoffs and sloughs are found throughout the lower river.

Salmon escapement was enumerated from counting towers located
above the Yellow River from 1972 to 1978. A sita 35-1/2 nmiles
above the Yellow River was used from 1972 to 1973, and a aite at
Robinhoceod Creek, 2-1/2 amiles above the Yellow River, waa used
from 1976 to 1978. Aaerial aurveys ware flown each year (except
1974) in £fixed-wing aircraft to eatimate salmon abundance below
- the tower aite. High and turbid water often affects the accuracy
of visual salmon snumeration from counting towers and aircraft.

The Electrodynamics Diviasion of the Bendix Corporation developed
4 side-scanning sonar gountar during the 1970’s capable of
detacting and ecounting salmon aigrating along the banks of
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tributary satreams. The sonar counter is designad to transmit a
sonic beam along a 60 foot aluminum tube, or subsatrata. Echces
froa aalmon passing through the beam are raflected back to the
transducer. The aystem electronics intarpret the strength and
number of tha echoes, and tally salmon counta. Criteria ifor
strength and fregquency of the achoes are deasigned to optirize
counting of salmon and minimize any non-salmon counta (is debrias
or other fish apecias). Salmon aacapement waa enumerated by aonar
beginning in 1979, reaeplacing and proving superior to the tower
counting methocd. One sonar counter has besn installed on each
bank of the Anvik River near Theodore Creek each year. Aerial
survey datsa indicatea that virtually all sumaer chum salmon
apawners ara found upstresam of thia site.

Methods and Natarials

Two 1978 model sonar counters were operated without artificieal
aluminus subastrate tubes throughout the season for the first time
on thia river. This was done in an attempt to eliminate aonar
counting error associated with salmon milling adjacent to the
artificial substrates, or awiaming baeyond tha cocunting range, aa
has occurred in the past. Each sonar transducer waa mounted in
the 4 £t tranaducer houasing end piece. The east and west bank
sitea used in previoua years were probaed to locate unifora river
bottom gradiants that would provide optimua surfaces for
insonificetion. Tranaducer housings were rotatad downatream until
the sonar beam waa just above noise from the river bottom.
Coaunting ranges were ast such that the entire width of the river
waa insonified. Weira prevented salmon passage inahore of the
tranaducer on aeach bank. Transducera wera moved inahore or
offahore aa required by fluctuating water levalas.

Sonar counts were totaled slectronically in twelve sectors for
each bank and printed hourly. Sector countas missing as a result
of debris or printer malfunction were eastimated by averaging the
countas in the same sactor for the hour before and after the
sector count in question. Counts were totaled daily for each- bank
uaing an elaectronic calculator, and the east and west bank totals
summed to obtain a daily escapamaent eatinate. Since summer chum
salmon greatly outnumber chinocks and pinka, and the counters do
not distinguish between apecies of salmon, all sonar counta were
attributed to aummer chum salmon. A separate aacapement estinate
for chinoock salmon was ocbtainad by asrial survey. ’

Each sonar counter was calibrated four times daily by obaerving
fish pasaaga with an oscilloscopa for & 15 minute period. Salmon
passing through the aonar heam produce a distinct oscilloacope
trace. Sonar and oscilloscope counts for each calibration period
ware related in tha formula: Q=5S§5/SC, wheare 5SS = side acan aonar
counta, and SC = oscilloscope counta. Tha exiating fiah velocity
satting was multiplied by @ to obtain the correct new asetting if
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the difference betwaen the counts was greater than 15%. The
ayatem was then recalibrataed at the naw astting. A record was
kept of all adjuatments to the sonar equipment. Fiah passage was
visually enumerated f£from 10 ft counting towers during aonar
calibration perioda as a further check on aconar accuracy whenever
water and light conditiona allowed. Polaroid sunglasses were worn
to reduce water asurface glara.

Daily sonar counts were adjusted after the field season based -on
the calibration data. The daily adjustment factor ias the sum of
calibration oacilloacope counts for that day divided by the sum
of calibration sonar counts for that day. Deaily aonar counta ware
multiplied by the daily adjustment factor to obtain corrected
daily saonar counta. Mean and atandard daviation of date of
passage were calculated following the method presentaed by Mundy
(1982).

Water depth profile at the sonar asite was measured at 10 £t
intervals acrosas the width of the river by probing with a pole
rarkaed in 1 in increments. Climatological data were collected at
noon aach day at the campsite. A pole marked in 1 cm increments
was set in the river. Changea in water depth are preaaented as
negative or poasitive from the initial reading of O cm. UWater
temperaturae wes maasurad in degrees centigrade near shore, at a
depth of about 1 ft. Daily maximum and ainimum air temparatures
were racorded in degraas centigrade. Subjective notes were kapt
by the crew describing wind speed and direction, clound cover, and
pracipitation.

A beach seine (100 £t long, 66 aeshes deep, 2-1/2 in mesh) was
set near the amsonar site to capture chum and chinook aalmon for
age, sex, and ajize measurementa. Chum and chinook salmon were
placed in a holding pen, identifisd by sex, meaaursed from mid-eye
to fork of tail in =am, and one acale waa taken for age
deterrination. Scales were removed from an area poaterior to the
‘base o©f tha dorsal fin and above the lateral line on the left
aside of the fish. The adipoes £fin was clipped on aach £fiash befora
ralaease to prevent resampling. Chinook asslmon carcaases were
sampled in August to supplement the beach seine sample. Thrae

scalea were taken from aach carcaas. Scale samplea wvare later '

preased on acetate cards and the resulting impreasions viaewed on
a microfiche reader for age determination.

Reaulta and Discusaion

Two sonar counters ware operated from 26 June through 28 July, at
approximately the same asites used in previocus years (Figure 3).
The east bank tranasducer was located along a cutbank, 10 £t
offshore and at a depth of 3 ft. The weat bank tranaducer waa
located along a graduaily sloping gravel bar, leas than 100 £t
downatream from the eaat bank aite. Tha tranaducer wam 50 £t

6
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Figure 3. Map of the Anvik River sonar site, and river depth profiles as measured
on 23 June, 1985, Shaded areas show approximate range of insonification
when hydroacoustics were installed on 26 June, weirs indicated with
cross-hatching. Unequal scale of the vertical and horizontal axis
distorts the presentation,
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offshore and at a depth of 2.5 ft. The entire width of the river
between the transducera was insonifiad. River bottom gradient waa
smooth, with no obatructions to the sonar beam, and maximua depth
was & ft aan messured on 23 June (Figure 3).

River water level was very high when the crew arrived tc begin
project operationa due to late river ice breakup, deep snowpack,
and rain (Figure 4). Two pulasas of eaven graater runcff peaked on
2 and 8 July, cauaing difficultiea maintaining the accurate
aiming of the sonar transducara. A larga spruce tree floating
downrivear severed thae tranaducer cabla on the east bank on 2
July, and the inashore wairs were washed out several timea. Water
levels declined steadily after 8 July through termination of
sonar enumaration, then bagan to rise again on 7 Auguat aa a
result of eateady rain and overcast weather. VWater temperature
ranged from a low of S C on 25 June to a high of 18 € on S
Auguat, while air temperature ranged from a low daily minimum of
2 C on 26 June to a high dally maximum of 28 C on 20 July.

Summer chum salmon were not passing the sonar site in significant
numbera until 5 July. The round housing tubaa used to deploy tha
tranaducera were not effective in high water conditiona for
savaeral reoasons. Firat, riging water levels altared the
orientation and washed out gravel from beneath the tubas, avaen
though thay were tied in poaition aa securely as posaible.
Secondly, once the water had risen aubatantially, it became
imposeible to adjust the tranaducer aiming without complately
removing the entire assembly and redeploying it in shallowar
water. Racommendationa for an improved tranaducer deploynent
assaenbly are digscussed in the final section of thia report
(Conclusiona and Reconmendationa). Daily counta for 8-10 July
werea interpolated uaing the daily counts for the day hefore and
after thia period.

The season escapsment estimate for the entire period S5-28 July
waes 1,080,243 aummer chuma salmon (Table 1). Buklis (1982
expanded the asascon escapement estinmatea for 1972 through 1978,
naking it posaible ¢to more directly compare viaual count
eatinmates from those years with the more raecent sonar count
aatimatea (Figure S5). Tha 198% sacapement waa aacond only to tha
1981 parent year escapesaent of nearly 1.0 million fish, was 2.2
times greater than the ascapemant objective of 487,000 £ish (ADFG
1984), and was 2.0 times greater than the long term average
(1972-1984) of 549,827 fiah.

Sumser chum salmon ascapement to the Anvik River ias a function of
harveat asanagement atrategy, primarily in Diatricta 1 and 2,
which ia in turn a function of chinook salmon run timing and
harveat managament atratagy for that apecieas. The very late run
timing of chinock salmon in 1984 and 198%, and consaquent late
changeover dates to chum salmon gear in the commercial fiahery,
contributed to tha largest consecutive year escapements aver
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Table 1. Awik River sumser chus salson sonar counts by date, 1985

West Bank East Bank Entire River

Raw Adjust Correct  Ram  Adjust Corvmet  Daily Season Daily GSeason

Date  Daily Factora Daily Daily Factora Daily  Count Count Prop Prop
05-Jul 6,515 0.87 5,688 124 b 2,330 7,998 7,998 .007% 0.0074
O8-Jul 41,751 L0 56 5120 0.9t 4659 472,285 2 T5,243  0.0437 0.081%
07-Jai 45,328 .00 45,328 10,7683 .00 10,783 85,091 111,334 0.0519 0.1031
08-Jul 8,617 b 47,188 7,165 b i,3%2 58,318 185,312 0,082 0.1572
-Jut 7,217 b 45,044 4,953 b 11,221 80,268 230,177 0.0558 0.2131
10-Jul 34,427 b 50,9@ 4,819 b 14,00 61,92 292,129 0.097% 0.2704
11-Jul 77,589 0.68 52,761 18,703 o7 10,880 63,54l 3770 00589 0.32%3
18-Jal 91,762 072 66,069 31,542 0.97 30,996 96,666 452,436 0.0895 O0.4189
13-Jal 103,812 0.7 90,316 37,7%  1.00 37,79 128,110 580,54 O0.1186 0.5374
-l 71,745 .07 83,187 28,388 0.33 25,398 109,583 690,129 0.1014 0.5389
15-Jul 63,214 Q.91 7,525 18,434 L08 19,90% 77,433 7e7, 3B O.OT7  0.7105
I6=Jul 37,167 .1 7,58 5,216 1,01 5,468 63,007 430,53 0.0583 0.7689
17-Jul 25,801 L.10 28,161 {7,988 0.0 16,187 44,343 75,918 O0.041! 0.8099
i8-Jul 8,071 .00 24,071 12,311 .04 13,427 3,498 912,416 0.0347 0.8446
19-Jul 15,909 100 15309 G614 .07 10,287 27,19 939,812 0.02%° 0.8598
20-Jul 23,080 0.9 21,96 13,50 .03 13,97 K98 IS5 0,032 0,030
a-jul 19,02% .01 19,214 7,411 .00 7,889 27,103 1,002,658 O0.0251 0.9281
2-Jul 17,302 1.0t 17,473 5,103 [ W 7 2,21 1,024,890 9.0206 0,3488
2-Jul 12,43 0.9 11,44 3,15 L.05 3,35 14,788 1,039,858 0.0137 0.9624
2yl 9,348 .99 9,483 2,48 0.87 2,102 11,3% {,051,212 0.0107 0.9731
& 3,060 0.9 &I5 1% &7 L,E7 10,031 1,061,243 O0.003 0,382
B-Jal 5,729 .¥ 63% 1,315 Li7 1,539 8,113 1,089,376 O0.0075 0,989
T-lel 43I0 0BT/ ATRR2 4,3 6N 1L,2% 597 1,075,338 0,005 0,395
&-lul 1,691 c 3518 684 e 1,27 4,890 1,080,243 0,004 1.0000
Totals 765,672 79,82t 269,214 280, 423 1,080,243 1.0000

a fdjustment factor is the daily of calibration ospilloscope counts divided by the duily sum of

calibration sonar counts. Ses Tables 2 and 3 for sonar calibration data.
i Raw sona count is only a partial count due to high water and washed out weir. Corrected comt

calculated by interpolating the corrected count for the day befors and afier the pericd in question,

¢ Sonar counters werw operatmd for 12 hours only (0000-1200), Correction factors based on sorar

calibrations (lest Bank=l.07, East Bani0.93) were applisd to raw counts, and corrected {2 hour
counts were then mitiplied by 2 to obtain daily estimates.

10

e s e . ittt



NUN%E“}:%&;WEH

138

1.3 -

1.1 =

0.9 = -

Q.7 -
o8 <

+

-:o't"

L
KR,

;
NN

+
B3
L]

NN

1972 1974 1978 1978 1880 1982 1984

ZZ] socth Towsr & Asrioi

Figure 5. Anvik River summer chum salmon escapement estimated by combined
tower and aerial survey counts, 1972-1978, and by side-scanning
sonar, 1979-1985.
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docunented to the Anvik River.

A total of 20.06 houra of sonar calibration was conducted over a
24 day period at the west bank aite, and sonar accuracy (sonar
count/oacilloscope count) averaged 1.11 (Table 2). High and
turbid water made it difficult to obtain a viaual check on sonar
accuracy. Although visual counta could not be used to calibrate
the sonar weslectronics, thay did provide a meaaure of asalmon
species composition. A net upstreasm total of 6,370 chum aalmon,
12 chinook salmon, and 11 pink salmon was visually enumerated at
tha west bank aite during all calibration periods combined. Sonar
accuracy averageaed 1.04 for 18.69 hoaours of ascillcacope
calibration at the sast bank aite over a period of 23 days (Tabla
3). A net upstream total of 2,700 chum selwmon, 17 chinook salmon,
and 32 pink sasalmon was visually enumeratad during theaa
calibration periods. Daily calibration oscilloscope and aconar
counts for each bank were used to adjust the daily ascnar counts
for that bank, which were then aummed to obtain corrected daily
escaperent eatimates.

Paak daily countas of 128,110 and 109,585 summer chum salmon
occcurrad on 13 and 14 July, respectively. These deily counts
represented 11.9% and 10.1X of the total season escapeament count
(Figure 6). Mean date of passage occurred on 14 July, with a
atandard deviation of 4.78 daya. Run timing waa c¢learly the
latast ever documented £or the Anvik River esacapement. Thae
timing pettern was very compreassed and for the firat time waa
easantially unimodal. Reasconable inseason projectiona of - total
eacapemant could not ba generated in 1985 using the historical
run timing data base aince the 1985 eacapeament timing pattern waa
ao atypical.

Temporal distribution of the combined east and west bank sonar
counts by hour dosa not indicata a diatinct diel pattern for the
entire season as a whole (Figure 7)., Howaver, atratification of
the season intoc early (5-12 July), middle (13-20 July), and late
(21-28 July) componants indicates that while the pattern ias still
not atrong for any of the state, it is more distinct for the late
strata than for either of the othera. Thias is probably due to the
greater diel variability in 1light intenaity as the season
advances after the auamer solstice., Counta were lowest during
1000-1100 (3.2% of daily total) and greatest during O0300-0400
(5.8% of daily total) during the late atrata.

Spatial distribution of sonar countas by sector indicatea that
virtually all salmon passage occurred in the firat and aecond
aectors of the weat bank and the firat asector of the east bank
(Figure 8), Two factors account for this. Firat, the sonar
counters were operated without the aluminum subatrate tubes for
the firat time at this asite, and aalmon apparently followed a
more naturel inshore migration rcute than has been documanted in
the past using the artificial aubstrates. Second, very high water

12



Table 2. 0scilloscope and visual calibration of salmon somar counts at the Anvik River:
west bank site, 1985,
Visual Cownt a

Chus Chinook Pink
Houres Somar Scope Sonar/
Date Count Count Count Scope Up DomNet Up Dom Net Up Dowm Net

0Jul 033 Tt 314 1.15 304 0 304
06-Jul 1L.00 1,305 1,337 G.98
7-Ja! .17 1,624 1,619 1.00
08-Jul 067 3 IB LI17

0Nl . 79 7T 43

10-jul 0.8 1,218 93 .32 W08 0 18

i1-Jul 067 1,423 9N 147 &7 0 & g 0 @
2-Jul L3 2,589 1,881 1.0L4L,1% 6L!%W 6 0 6 10 1
13-ld 062 1,295 1,124 113 688 1 687

=Jel 067 §,297 1,383 0% 797 I TH

N-Jud 042 1 &7 L6 ” 1 1N

16-Jul 067 672 K77 0.33 I 4 O

17-Jul 0.2 3584 54 O3t 488 8 438 1 0 i
18-Jul G708 4R 430 (.00 N7 13 24 i1 0 1
19-jul 1.00 30 9 .00 3B/ 16 22 1 0 H

20-jul 038 J|E 3 L5 142 {0 1R

2i-Jul Q67 7 2281 0P 13 17T 13

&2-Jud 073 2 246 099 138 10 128

&-Jud LR & 33 L0 B A& |} 2 0 2 2 90 2
~Jul 1,00 290 267 L0t a4 11 203 2 O g 2 0 2
a-d LO0 231 9 LIl iR 2 110 2 0 2
6Ju .00 197 11 L2 157 10 147

2Z7-Jat 100 169 160 406 &7 3 & 1 0 1

2-lul 0,30 M 4 01 131 »

Totals 20.06 17,679 15,922 LI1GTI3IA3530 12 ¢ 12 11 O 1t

a Vissal counts are listed a8 upstremm or downstream with “net® being the difference betweemn
the two. Due to poor water clarity, visual comnts were often obtainable only for the first
faw sectors of the sonar counting range. Ervors in species identification way have been wade,
gapecially betwesn chums and pinks, due to poor water clarity and lack of background
contrast against the matural river bottom

13
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Table 3. Oscilloscope and visual calibration of salmon somar counts at the Revik River
sast bank site, 1985,
Yisual Count a

Chus Chinook Pink
Howrs Somar Scope Somar/
Date Count Count Comnt Scope Up DowmNet lp Dom Net LUp Down Net

Oh~Jul 0,73 663 &3 L.10
7-ul L& & #3 L
08-Jul 073 (73 190 0.9
0ol 67 24 1B L3
10-Juii O0.57 144 120 1,20
fi=jul 077 4R 3K LB B

12-inl 0.83 0 5% 1.03 2@ 1 281

3-d 0 %4 W LOO

- 073 TR TI2 LO7 181 ¢ 191 1 0 1
el 0.2 283 2% 0.2

Iedul 067 811 819 099 &4 O 474 d 0 &

17-Jel 073 512 43 L1l &3 1 25 1 0 1 1 0 1
18-Jul 067 % 3H9 0.3 3 [ R 2 0 2 2 0 2
19-Jul 082 382 387 0.3 3 3 3 1 0 1

20-Jul O35 & 47 &7 M1 3 163

2-Jjd 073 245 247 0,99 124 2 12

2-Ju 083 17 M L06 11 & 105 3 0

2~ L0 156 182 0OW 103 I 10

W-lel L7 108 W LIS 12% 2 12 3 0 3

2-jei .00 135 118 L4 34 8 2

heul .3 29 W 08 | I M8 1 0 1

27-Jul 1.00 n .12 3B 4 34 1 0 1

é-jud 0.0 14 13 L08 ¢ 1 (1)

Jotals 18.69 8,144 7,822 1.0M 2,74 412,700 7 O 7 3 0 3

3 Visual comts are listed a8 cpsireas or downstreas with "net® being the difference betwesn
the two. Dus to poor water clarity, visual cownts were oftmm obtainable only for the first
few sectors of the sonar counting range. Errors in speciss idemtification say have boen sade,
. espacially betwesn chues and pinks, dus to poor water clarity amt lack of background
contrast against the natural river botiom.
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Figure 6. Anvik River summer chum salmon sonar counts by day, 1979-1985. Mean
date of run passage (calculated with Day 1 = 16 June) is indicated
by shaded bar, and standard deviation (SD) of the mean is given.
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Figure 6. (Continued) Anvik River summer chum salmon sonar counts by day,
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June) i{s indicated by shaded bar, and standard deviation (SD) of
the mean is given.
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JULY 13 THROUGH 20, 1985
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Anvik River summer chum salmon sonar counts by sonar sector for the
earty (5-12 July), middle (13-20 July), and late (21-28 July} portion

of the season, and for the entire 1985 season combined. Sector 1 is
west bank sector 1, 12 is west bank sector 12, 13 is east bank sector
12, and 24 is east bank sector 1. Total sonar counts {n) used for

this analysis are given for each period.
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conditions throughout =auch of the counting period may have
resulted in greater inshore salaon passage than would have been
observad in low water conditiona. Sector count diastribution for
the early, middle, and lete season atrata described above support
this thaory. Relative contribution of tha firast aector declined,
aa did river water lavel, as the season progressed. For the
entira asason and both banka combined, west bank sector 1
accountad for 63.1% of all ason&r counts, wesat bank sector 2 8.43,
and east bank sector 1 25.4%,

An aerial survey of the Anvik River (including Beaver Creek,
Canyon Creek, Otter Creek, Swift River, and Yellow River) was
flown on 23 July under fair survey conditions. A total of 1,051
chinook salmon and 426,19% chum salmon was enuaerated. Thia was
the largest chinocok salmon esacapement count for the Anvik River
drainage aince 1980. The count of 720 chinocok salmon in the
aainstem Anvik River bestween Yellow Rivar and McDonald Creek
axceaded the aerisl survey escspement objective of 300 teo 300
chinook aalmon for thia index area (ADFG 1984).

Thirty-one beach seine sots were made from 5 to 28 July, and a
total of 637 chum salmon, 1 chinook salmon, and 3 pink salmon was
capturaed (Appendix Table 1). An attempt was mada to collect
additional chinook salmon sanples by carcass survey. However, due
te both very late chinocok salmon spawning timing and high water
conditiona, oanly 37 chinogk salmon were sampled by carcass survey
through August 18.

O0f the 627 chum salmon sampled for age-sex-aize data, 3527 (83%)
later proved to have ageable scales. Age composition was 75X age
4, 22% aga S, 2% age 3, and less than 1x age & (Appendix Tabla
2)., Femalesa accounted for S6x of thae asample. Age 4 usually
accounts for the mejority of the Anvik River escapament. Ags S
was etronger in 1972, 1976, and 1981, but in all other y=ara
aince 1972 age 4 haa basn the pradominant age claas (Figure 9).

The unresatricted mesh size gillnet fishery directed at chinook
salmon during the first portion of the commercial fishing season
took & higher proportion of male chum salmon than females due to
the larger aize of males (Buklia and Wilcock, In Praep). Female
contribution to commercial harvest increased with changeovar to &
in maximum mesh sizZe gillneta. Age compoaition of the commercial
catch variaed bLy meah aize and progreassion of the xun, but a
strong age 4 component was apparent, similar to the escapement
sampla.

Of the 38 chinock sslmon sampled for age-sex-size data, 33 (87%x)
later proved to have ageable scalea. Age compoasition waa 39% age
S, 30X age 4, and 30% age 56 (Appendix Table 3). Femalea accountad
for only 24% of the sample. The sampla aize waa much smaller than
had been deaired, and may very well not be a good representation
of the chinook aalmon ascapement. However, age and aex
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composition is relatively similar to that of racent years (Figure
10). Ages S and 6 account for the majority of the eacapement each
year, and males generally outnumber femalas.

Both the unrestricted and 6 in aaximum mesh size gillnet
copmaxrcial fisheries took & high proportion of age 6 chinook
salson, and an unusually low proportion of age 5 fish, in 1985
(Buklis and Wilcock, In Prep). Reasons for the pocor age 5
contribution to fishary harveata will be better undersatood after
scala patterna analyais has been applied to the chinocok aalmon
acale samples and catches have been apportiocned to region of
origin. Results from these analysesa will be availabla May, 1988.

ANDREAFSKY RIVER SALMON STUDY

The Andreafsky River (Figure 11) includes two main branches, the
Esat and Weat Forka, and ia located 100 miles upstream from tha
mouth of the Yukon River. It typically ranka second to the Anvik
River in summer chum salaon escapement, second to the Salcha
River in chinook salmon escapement, and supporta the largest pink
salmon pepulation in the Yukon River drainage. Salmon aacapements
wvare estimeted annually in each fork by aarial survey from fixed
wing aircraft prior to 198i. A side~acanning aonar counter was
inatalled in tha Eaat Fork for the first time in 1981 to obtain
more completa and accurate eacapement information than could be
obtained by aerial survey. |

The =mainstem Andreafsky River, below the confluence of the East
and West Forks, ia not auitable for aide-scanning sonar operation
due to its width and slack current. The Eaat Fork was chosen for
the initial feaaibility atudy in 1981 because it supporta a
graater average summer chum salmon escapament than the Weat Fork,
basad on historical asrial survey data. In addition, a feasible
sonar site could be located lower on tha East Fork than on the
West Fork, potentially enumerating a greater proportion of the
apawnars and simplifying logiatics. There is also leasa
recraational use of the Eaat Fork by the residents of St Marya, a
village of S00 people located near the confluence of the
Andreafsky and Yukon Rivers.

Methods and Msteriala

Two 1981 secdel sonar counters were available, with the sanme
rounded tranaduceyr deployment housings aa deacribed for the Anvik
River satudy. The 1581 model counters divide the counting range
into 16 sectora, unlike the 1978 models usad on the Anvik River
which have only 12 aectora. Buklis (1983) describes othexr
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Figure 11. Map of the Andreafsky River, and of the sonar site {inset) located
at river mile 20 of the East Fork.
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differences between the two sonar counter modelas in grester
detail. Thia was the first time that the artificial! aubstrate
tubes were not uaaed on this river. Veira were built to prevent
inahore salmon pasaage.

Mathods for conducting cacilloascope and visual calibrations of
the asonar equipment, compiling sonar countsa, measuring streem
profile, racording climatological data, and sampling fiah for
aga, aex, and aize data waera tha same as thosa deacribed
previously for the Anvik River study. '

Reaults and Diacuassion

River water level was higher than had ever baeen previoualy
obaarved by project personnsl wvhen the crew arrived to begin
project operastions in 1985. High water was due to late river ice
breakup, deep snowpack, and aubstantial rainfall in late May and
early June.

One sonar counter was copsrated from 26 June through 28 July, at
approximataly the same site used in previous years at mila 20 of
the East Fork Andreafaky River (Figure 11). The tranaducer waa
locatad along the gradually aloping gravel beach of an island,
initially 30 ft offshore and at a depth of 2.5 £ft. River bottom
gradisnt was smooth, with no obstructiona to the sonar beam, and
aaximua depth waa 5 ft as neasured on 27 Juna (Figure 12). Tha
counting range limit of 100 ft prevented inaonification of the
entire river width, which was approximately 190 ft on 27 June.
Tha second asonar counter could net be inatallad along the
oppposite cutbank due to river depth and bottom contour as well
as limitations of the ftranaducer deployment housing. Thers were
no better potential sonar aitea within several river miles.

In previcus years & single 60 ft aluminua subatrats tuba has been
deployed in midstream at this site, with weirs praventing salmon
passaga around either end. It waa decided this year that the
tranaducer without artificial substrate would be set to the
naximum counting range distance of 100 £t, and moved offshorae
fron the graval island aa declining water levels allowed until
the entire channel waa insonified. Weiras would be built ocut from
either shorae as watar levels allowed. The channel on the other
aida of the ialand is usually not paasable to salmon due to many
gravel bars, being esaentially a backwater of the main channeal.
For much of this sesason it remained flooded sufficiently to
permit salmon navigation, although the current waa alack and
salron paasage was thought to be minimal based on limited
observationa.

River water level declined during the first few days of sonar

operation, but then increased rapidly to peak flowa on 3 and 8
July, aach of which aubstantially exceeded the initial levael
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Figure 12. River depth profiles of the East Fork Andreafsky River sonar site

as measured on 27 June and 28 July, and projected for 3 July, 1985.
Shaded areas show approximate range of insonification, cross-hatching
indicates weirs. Unequal scale of the vertical and horizdiital axis
distorts the presentation. Sonar transducer was actually located 15
ft upriver from the site of these profiles during the period 11-28

July.

25



L i e B A e el

o ————— SR el e eaiestd s e ibm - B R 1P g S P PSP B T VU -

(Figure 13). Water temperature ranged from a low of 8 C on 2 July
to a high of 18 C on 20 July, while air temperature ranged from a
low daily ainimum of 2 C on 10 July to a high daily maximum of 30
C on 24 July.

The floocda wvwhich peaked on 3 and 8 July altered transducer
aiming, washed out weirs, and increased the uninasonified area of
the river available to salaon passage. The aonar transducer was
improperly aimed and unretreivable from 2 through 4 July due to
high waterx. The main channel of the river wvas estimated to be
230 £t wide, with a maximun depth of 7.1 ft on 3 July (Figure
12), Watar lavelas declined staadily after 8 July, and by
termination of sonar snumeration on 28 July had finally raeached
the low level normally encountaered at project astart up in mid to
late June.

An @serial survey was flown of the East and West Fork Andreafsky
River by an experienced ocbserver under fair conditions on 23
July. A total of 66,146 chum aalmon and 1,617 chinock salmon wasa
enunerated above the sonar asite on tha Eaat Fork, and 52,730 chum
salmon and 2,248 chincck salmon on the entire West Fork. The Eaat
Fork chum salmon count was only 87X of tha lov end of tha aerial
survey eacapeaent objective range of 76,000 to 109,000 fish (ADFG
1984). The VUWest Fork chum aalmon count was only 83% of tha low
and of the asrial survay eascapement objective range of 62,000 to
116,000 £fiah. Chinook salmon escapementsa, however, appearad to be
atrong, exceeding tha upper end of the aerisl aurvey aascapement
cbjective ranga on both the Eaat Fork (1,100 to 1,600} and Waat
Fork (700 to 1,000)>.

A total of 12,992 salmon was enumerated by sonar from 26 Juna
through 28 July (Table 4), which is only 19% of the combined chum
and chinock salmon aerial survey estimate for the East Fork.
Sonar accuracy (asonar count/oacilloscope count) averagad 0.84 for
30.76 houra of calibration from 26 Juna to 28 July (Table 5).
Howaver, only 470 asalmon traces ware asesen on the oacilloacope,
and only 362 chum and 28 chinook salmon were visually enumeratad
from counting towers during all calibrationa combined. It ia
apparent that the majority of the salmon ware not enumarated Dby
the sonar counter due to passage ocutaide of the hydrocacouatic
baam. Furthermore, aince run tiaing was probably very late and
compressed, as was avident on the Anvik River, the majority of
the escapesent may have pssased the sonar aite in a short  periocd
of time. Over 38x% of tha Anvik River eacapement passed during the
four dey period 12-15 July. If a substantial proportion of the
Andreafaky River escapement pasased during the flooding in early
July, it nmight not have been detected by the sonar electronics
due to problema already discussed. Racommendations for improving
sonar counting methodology so that the conditiona encountered
thia year can ba auccesafully overcome 1in the future are
preasented in the final section of this raport (Concluaionas and
Recommandationa).
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Figure 13. Air temperature (daily minimum and maximum), water temperature,
and relative water depth measured at noon daily at the. East
Fork Andreafsky River sonar site, 1985.
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Table 4. Eaat Fork Andreafaiky River salmon
sonay counta by date, 1985. a

Daily Season Daily Seaaon

Date Count Count Prop Prop

26-Jun 81 81 0.00862 0.,0062
27~Jun 64 145 0.0049 0.0111
28-Jun 196 341 0.0151 0.0262
29-Jun 26 367 0.0020 0.0232
30-Jun 24 391 0.0018 0.0301
01-Jul 10 401 0.0008 0.0308
02-Jul b - 401 0.0000 0.0308
03-Jul b 401 0.0000 0.0308
04-Jul b 401 0.0000 0.0308
0S-Jul iz 413 0.0009 0.0318
06-Jul 120 453 0.0031 0.0348
07-Jul 32 48% 0.0025 C.0373
08-Jul 106 s91 0.0082 0.0453
09=-Jul 26 617 0.0020 0.047S
10-Jul 30 647 0.0023 0.0498
11-Jul 64 711 0.0049 0.0547
12-Jul 172 883 Q.0132 0.0679
13-Jul 348 1,231 0.0268 0.0947
14-Jul 297 1,528 Q.0229 0.11786
15-Jul 105 1,633 0.0081 0.1237
16-Jul 120 1,753 G.0092 0.1349
17-Jul . 7486 2,499 0.0574 0.1923
18-Jul 92 2,591 2.0071 0.1994
19-Jul 488 32,079 0.0376 0.2370

20-Jul 1,036 4,115 0.0797 0.3167
21-Jul 1,697 3,812 0.1306 0.4474
22-Jul 2,187 7,999 0.1683 0.6157

23~-Jul 524 8,323 0.0403 0.6560
24-Jul 954 9,317 0.0763 0.732%
25-Jul 796 10,313 0.0613 0.7938
26-Jul 7086 11,019 0.0543 C.8482
27-Jul 938 11,957 0.0722 0.9204

Totals 12,992 1.0000

a Virtually all sonaxr counta attributed to
sunmer chum salmon baasad on limited
viaual count data (aee Tablae 3).

b High water during the periocd 2 to 4
July disabled sonar equipment.
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Table 5. Oscilloscope and visual calibration of salmom sonar counts at the East Fork
Andreafsiy River sonar site, 1985,

Visuai Count a
Chun Chinook Pink
Hours Sonar Scope Somar/
Date Coant Count Count Scope Up Dowm Nat Up Dom Met  Up Down Nat
26-Jun 1.00 7 4 LTS 0 @ 0 0 0 0 0 0 0
2~-Jwn 1,00 i i0 10 0 0 0 0 0 0 0 0 Q
28=jum 1.00 0 1 600 0 0 0 0 0 0 0 90 0
B-Jwm 1.00 0 1 0600 0 0 0 0 0 0 0 0 ]
0-Jun 1,00 & 0 0.0 ¢ 9 0 0 0 0 0 0 0
01-Jul 1.00 t 0 0.00 [ ] 0 0 0 0 ¢ 0 0
02-Jai 0.00
03-Jel 0.00
Gh=Jul 0.00
05=Jul 1.00 0 0 0.00 0 0 0 0 0 0 0 0 0
06~Jul 1.00 g 0 000 0 0 0 8 0 ] 0 0 0
O7-Jul 1.00 & 2 200 0 0 0 ¢ 0 0 0 0 0
08-Jul 1.00 2 2 1.00 0 0 0 0 0 Q 0 0 ]
0%=-Jul 1.00 1 0 0,00 0 0 0 6 0 9 0 0 Q
10-Jel 1,00 0 0 600 1 0 1 0 0 0 0 0 0
11-Jul 1.00 7 5 LM 1 0 1 0 0 0 0 0 0
12-Jal 0.5 S g LA 448 1 &3 0 0 0 0 90 0
13-Jut 0,50 7 16 044 B 0 B Q ¢ 0 [ 0
14-Jul 1.00 11 B 0.8 B 2 B g 0 ] 0 0 0
© 15-Jal 1.00 3 % 007 6 O B 0 0 0 0 0 ]
16-Jul 1.00 i 19 .03 & o 43 1 0 1 1 0 1
17-Fal 117 2 43 060 3 0 3B 1 0 i 0 0 0
18-Jul L.00 ] a4 38 2 0 I b6 O 6 1 0 1
19-Jul .42 a 3 1.4 3 0 3 19 1u 0 9 0
20-Jul 1,00 2 3 0k 14 0 14 6 0 6 0 0 9
2i-Jul 2,00 ) 67 056 28 0 2 1 0 1 5 0 5
22-Jul 1,00 88 M 2,00 § 0 [ 0 0 0 1 0 |
Z-Ju 1.25 19 28 079 i1 2 9 ¢ 0 9 4 0 §
24-Jal 0.32 i1 10 L10 10 2 8 0 0 0 0 0 0
2=lul 1.00 5 4 1.3 9 1 {1 0 o 0 ¢ 0 0
B~Jul 1.00 16 a o% 10 1 9 2 0 2 4 0 4
ZI-jul 1.00 t 2 0% 6 | 3 0 0 0 090 0
B-Jul 1.00 f 6§ L00 0o 1 {4y o0 o0 0 1 o t
Totals 30.768 337 470 0.8 I3 11 3B 28 0 28 17 0 17

a Counting towers were located on both the east and west bamk. Mater clarity
was gererglly poor, esperially during tha first half of the ssasom,
Visual counts were often obtaimable for only a small portion of the river
width, o not at all, Counts listed are for saluce soving acrosx the
sonar site, whether within or heyond the sonir counting range. Before the
wast bankk weir mas instailed on 7720, saluon moving alorg the west bank
wight be visually snumeratad, but not counted by the sonar elscironics or
samn on the oscilloscope.
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The best estimate of total seaaon escapement for the East Fork
Andreafaky River in 19835 is the aerial asurvey count of 66,146
summer chum aalmon. The 1985 aerial survey eatimate ia only 62%
of the 1972-1980 average aerial survey eacapement estimate of
106,924 summer chum salmon, and 52% of the 1981-1984 average
sonar escapement estimate of 127,349 fiah (Figure 14). Thias ia
the second consecutive year in which aummer chum asalmon
ascapenant to the Eaat Fork Andreafsky River haa beaen poor while
escepenant objectives have bean exceedad by twofold in the Anvik
River. Clearly thera is a need to regulate harveat exploitation
on a more stock specific basia to optimize sustainable yield from
each contributing stock.

Sonar counta of salmon passage were very low from 26 June through
18 July, avereging only 130 aalmon per day (Figure 15). UWater
clarity was poor due to muddy runoff, making it impossible to
viasually calibrate asonar counts or docusment salmon passage beyond
the. socnar counting ranga. The crew conducted daily becat saurveys
of tha five river miles immediately upatream of the sonar site
during this periocd, but few salmon ware sasn even when and where
water clarity was good. Aerial survey conditiona waere gesnerally
poor, and only asall numbers of fish ware observed on informal
fly overa during thia pariocd. Beech seining was difficult due to
the high water, and few salmon were captured. Run ¢tiaing is
usually gimiler batwaen the Anvik and Andreafaky River
escapements. Significant numbers of chum salmon vere present at
the Anvik River site by 3 July. While there was concaern that
salmon may have been passing the Andreafaky River asite undetected
by the sonar counter, the presence of subastantial numbers of
salmon could not be confirsed until late July.

Daclining water levels permitted weiring of the cut bank side of
tha channel on 19 July, zesulting in tranaducer deployment and
counting range aimilar to that usad in previoua yaara. Sonar
counts during the period 19 through 28 July were subatantially
greater, averaging 1,040 salmon per day. The increase in salmon
sonar counts after 19 July waa not due to chum aalmon escapement
just beginning to build, but rather to the fact that the aonar
electronica wvere more accurately counting salmon passage during
the tail end of the run. Nean data of passage based on asonar
counta was 21 July.

Temporal and apatial distribution of sonar counts are best
analyzed by atratification of the ssason into early (26 June-10
July), middle (11-19 July), and latae (20-28 July) componentas. The
aarly strata waa the period of high water with two flooda, the
riddle atrata tha period of declining water levela, and the late
atrata the period most resambling previous atudiea, in which the
entire channael open to salmon passage waas ineonified.

Temporal diatribution of sonar counts by hour demonstrated a diel
pattern only for the laat strata (Figure 16). Counts waere lowesat
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Fiqure 14. East Fork Andreafsky River summer chum salmon escapement as
estimated by aerial survey, 1972-1980 and 1985, and by side-
scanning sonar, 1981-1984, :
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Figure 15. East Fork Andreafsky River summer chum salmon sonar counts by day,
1981-1985. Mean date of run passage (calculated with Day 1=16 June)
is indicated by shaded bar, and standard deviation (SD) of the mean

is given.
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during 1200-1300 (2.2% of daily total) and greateat during 0S00-
0600 (7.6% of daily total). Spatial diastribution of aonar counta
by aector indicates that substantial numbera of salmen wera
probably moving upastream beyond the sonar counting range during
the early and middle season strata, when there was no weir on the
cutbank side of the channel (Figure 17}. The laat three offshore
sectors accounted for 43X of all aonar counts during the early
atrata, and 32X during the middle atrata. Sectaor distribution of
sonar counts during the late aeason atrata, when weiras were -'in
place on both aides of the channel, waa more typical of tha
distribution obaserved in previous years at thia aite.

Forty-six beach seine sets were made from 8 to 24 July, and a
total of only 32 chum sadlmon, 19 chincok aalmon, and 6 pink
salmon was captured (Appendix Table 4). An additional 561 chum
salmon and 519 chinook salmon werae asampled by carcaasa survey (374
of the chinook salmon carcassas wera saapled from the Waat Fork).
To provide some peraspaective on how ineffective beach seining wvas
in 1983, 35 sets wera made in 1983 and 1,029 chum salmon, 113
chinook salmon, and 93 pink asalmon wers captured (Buklis 1984).

0f the 393 chum salmon sampled for age—-sex-size data, 566 (95%)
later proved tc hava ageabla scales. Age compoaition was 72X age
4, 26% age 5, 2X aga 3, and lesa than 1% age & {(Appendix Table
3). Females accountad for 58X of the sample. Age 4 accounted for
. the majority of sanplea in 1982, 1984, and 1985, while aga 5 was
predominant in 1981 and 1983 (Figure 18). Age and sex composition
of the Andreafaky River ascapement in 1985 waa similar to that of
the Anvik River.

0Of the 3538 chinook salmon sampled for age-sex-size data, 443
(82%) later proved to have ageable acalea. Aga compoaition was
44% age &, 40X age 4, 13X age 5, and 4% age 7 (Appendix Table 6).
Femalea accounted for 33% of the aampla. Ages 4 and 7 accountaed
for a relativaly greater proportion of tha sample in 19835, and
age 95 a relatively amaller proportion, than for any year aince
sampling waa initiated in 1981 (Figure 19)., The female coaponent
was the strongeat since the 1981 aescapement, which waa 48
female. Andreafsky River chinook salmon production from thea 1983
brood year is expected to be good given escapement greater than
objectivea and the second best female contribution documented for
this syatea to date.

34



al o 9 »e 2,452

JUNE 28 - JULY 10, 1885

JULY i1 THROUGH 19, 1988

"= 5,913

i

vvvvv

T 2 3 & 8

Figure 17,

..........

8 2 8 9 10 1Y t2 13 ta 18 0
S0t SEETTOR

East Fork Andreafsky River salmon sonar counts by sonar sector
for the early (26 June-10 July), middle (11-19 July), and late
(20-28 July) portion of the season, and for the entire 1985
season combined. Total sonar counts (n) used for this analysis
are given for each period. A weir on the west bank blocked salmon
passage beyond the sonar counting range only during the period
20-28 July.
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Figure 18. Age and sex composition of East Fork Andreafsky River summer chum
salmon, 1981-1985, presented as proportion of total sample for each
year by age class. Note different scale for ages 3 and 6.
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Figure 19,

Age and sex composition of Andreafsky River chinodk salmon,
1981-1985, presented as proportion of total sample for each
year by age class. Note different scale for age 7.
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CONCLUSIONS AND RECOMMENDATIONS

Escapement to the Anvik River waa estimated by aide-scanning
sonar to be 1,080,243 summér chum salmon in 1985, which ia 2.2
tises greater than tha asonar count escapeaent objective of
487,000 fish. The aerial aurvey indax count of only 66,146 aumrmar
chua salmon for the Eaat Fork Andreafaky River, howaver, was only
87x% of the lowar end of the serial aurvey eacapament objective
range of 76,000 to 109,000 fiah. This was the aecond conaacutive
yaar in which aummer chua salmon escapenent was relatively peor
te the Eaat Fork Andreafaky River, w«hile Anvik River escapament
objectivea were exceeded by twofold.

Chincok and summer chum salmon run timing was very late in 1983
for tha asecond consecutive yaar, with a consequently lata
changeover to chum salaon gear in the lower Yukon River
commercial gillnet fishery. There is no stock identification data
available for the Yukon River summer chum salmon fisheries, so
that atock apecific run timing through thesa fiasheries is not
known. However, if the Anvik River atock doas move through the
lower river districts relatively early, it may aupport only a
noderate axploitation rate during the large mesh chinook salmon
asason. Converasely, i1f the Eaat Fork Andreafsky River atock
enters tha Yukon River relatively late, it msay sasustain a
aignificantly higher exploitation rate in the targetad chum
salmon fishary.

Commercial fishary management regulation should attempt to
distribute harveat of sumagr chum salmoen in the lower rivar
districts throughout the antire run, such that contributing
atocks bear & more uniform exploitation rate. Secondly, resaarch
ia required to gain a better understanding of atock apecific run
timing of summer chum aslmon in the lower Yukon River <fishaeries,
in order to optimize harveat of each atock for naxiaum
sustainable yvield. Without this information, comnarcial
exploitation will neaed to be managed on a conservative basia auch
that escaperent cbjactives are met for the weakesat contributing
atock.

Chinook salmon escapemaents to the East and West Fork Andreafsky
River and to tha Anvik River axceeded escapement objectivea. Sax
coaposition of escapement saaplas indicated the atrongest femala
copponent for the Andreafsky River, which ia dominated by males,
since 1981. Too few zamplas were collectad from the Anvik River
to draw any aignificant concluaiona for that aystenm.

Side-scanning sonar counters ware operated at both the Anvik and

Eaat Fork Andreafsky Rivera without artificial substrataa for the
firast time in 1985. Problema previoualy encountered with <fiash
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milling in the sonar beam and generating aultiple counts, or
awimming along the artificial tube and going arocund tha ocffahore
end wera successfully avoided. Correction factoras for falae
counts and expanaion factoras for fish not counted baeyond the
cffshore end of the artificial subatratea wera not neccessary.
Howaver, problems were encountered in attempting to use the
inshore eand piece from the artificial substrates to deploy the
transducera. The houaings were not stable, especially in
conditions of rising water levels. Secondly, they could not be
deployed in deep water since aiming required fine adjustmenta
undarvater at the river bottom, wvhere tha transaducer houaing
reated. These limitationa cauased problema et both sites, but
espacially at the Andreafsky River, where only a portion of tha
river could be insonified, and the majority of the salmon pasaed
undetected.

A new method of deploying the tranaducers is recommanded for use
in 1986. Each transaducer should be mountaed on a flat, square
steel pleate, using the springa and knurled knobs used previocusaly
with the artificial subatrates. There should only be about 1 in
between the bottom of the tranaducer facaea and the bottom adge of
the =sguare plate, so that when deployed the tranaducer face can
rest very cloae to the river bottosm, if naccessary. A round metal
sleeva on each side of the plate will allow the assembly to be
lowarad down two metal conduita driven into the river bottom. A
ropa tied to a bracket mountad to the top edge of the plate will
permit deployment of tha transducer aasembly at any point in the
water columan batween the river bottom and surface in any depth of
water <(providing that conduits are of suitable length)., Fine
adjuatments to tranaducer aiming can be acecomplished by raiaing
the transducer to the asurface, adjusting the knurled knoba, and
lowaring the assambly back down to the deployment dapth desired
(usually the river bottom). Had this equipment been available for
the 1985 field aseason, two tranaducera could have been daployed
on tha Eaat Fork Andreafzsky River and the entire channal
inaonified. Adjustments to transducer aiming could have been
accoapished during flooda providing conduits of suitable length
wers uaed. .

Since the East Fork Andreafaky River study was initiated in 1981,
accuracy of sonar estimstes of summer chum salaon escapesment have
been affected by large pink ssalmon escapesments in 1982 and 1984,
and by very high water conditiona in 1985. Thae uae of the new
tranaducer dJdeploynent asseably should overcome the problem of
high watsy conditions. Howsver, a large pink salmon eacapemant ia
expectad for the Andraafaky River in 1986. It is recommended that
a contingency enumeration method be made ready for 1986 and all
subsequent years in which large pink aalmon runs are anticipated.
Escapenrent should be enumerated wvisually from counting towera if
water conditions are suitable. If the water ia too deep and/or
turbid ¢to permit visual enumeration, the side-acanning aonar
counters should be insatalled uaing the new tranaducer deployment
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assemblies. Since pink salmon enter the river during the later
half of the chum and chinook salmon migration, water conditions
may improve and permit changecver to a tower counting operation
before pink salmon pose a aignificant problam.

40



LITERATURE CITED

Alaaska Dept of Fiah and Game. 1984. Yukon Area annual management
report, 1984. Conmercial Fiah Division, Anchorage. 133 pp.

Buklis, Lawrence 3. 1982. Anvik River summar chum salmon stock
biology. Informational Leaflet No. 204. Alaska Dept of Fish
and Game, Juneay. 350 pp.

« 1983. Anvik and Andreafaky River salmon studies,
1982. Yukon Salmon Escapemaent Report No. 20. Alaska Dept of
Fiah and Game, Commercial Fiah Diviaion, Anchorage. 40 pp.

= 1984. Anvik and Andreafski River salmon atudies,
1983. Yukon Salmon Escapement Report No. 23. Alaska Dept of
Fish and Game, Commercial Fish Division, Anchorage. 42 pp.

Buklis, Lawrence S. and John A. Wilcock. In Prep. Age, sex, and
alrae of Yukon River asalmon cateh and escapement, 1985. Alaska
Dept of Fish and Game, Technical Data Report, Juneau.

Mundy, P.R. 1982. Computation of migratory timing astatistics for
dadult chinook aalmon in the Yukon River, Alaaka, and their
ralavance to fisheries management. North American Journal of
Fisheries MHanageament 4:359-370.

41


http:Fiaheri.ea

-2

foperdix Table {. fnvik River salwon heach seing caich by species, sex, and dats, 1985, a
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a A1l beach seiring was condurted at a site on the west bank approximately 300
mtars cpstrean frow the somar site. Not includsd in the catch totals are 17
chuss that =scaped from the smine before heing placed in the holding pem.
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Appandix Tahle 2 Age and sax composition of Rewvik River sumer chue salwon exapmemt samples, 1972-13G35 a

MPMRERS OF FISH

SAFE SWAE GSAME MEE 3l AEE3! AEE3L AEEM AEN AEM AESL MES AEX AKSL AEG MESR
YERR ME FRE TR ME FERE TN JAE FERE TR ME FAAE TR ME fARE TR
1m 187 132 320 ¢ ¢ 0 = k4 [~ 18 15 = A 1 5
b/ x] 38 ] 1 k- L] 204 o 508 L K: 128 1 1 2
197h % i a2 4 [ 5 191 0 nz k 12 L] 2 L 3
1975 & 314 2% L 17 a -] &3 i 12 9 2 0 0 ¢
195% -1} 30 &M 3 L] 9 8 k-] s a1 Sis [V ¢ 0
15 19 k-] o 2 11 1 12 &n it 7 13 a 3 2 ]
1978 283 = 0 1 1 20 150 3 " 8 161 0 (] 0
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197¢ 6.7 POoE 100,008 W LI 898 45.08 29.8% TAAG AME 290 1L OSR 02m 04T
1975 4623 TS 100.008 0.6 293 d8n A A3 RV 223 LW LT Q0% 0002 0008
1976 4678 13 10008 .6 Q6% L3¢ Tim 38X 129% B T8 8552 0008 0,008 0,002
977 2.Ax  67.97% 100.00% [ 188 222 7.3 M TAIR LW 2T 7 GG 0.3 0.AW
1978 R.3E  H.H 100,008 0,008 Goift 018 3.0 Z2.61% 70.6% 1AJIX 1A86E 29.17x  0.008  0.002  0.00X
197 AR R 100,008 03 L0 45 A58 WIB NV 1988 (7000 BIWE 0.3 0T 0.6
198 B2 071X 1000 GO0 G2 O WIN RIx FTE 473 7.3% 1200 0008 0,008 0.008
198t A HAE 100000 0K 0.00% 0.008 14713 20,128 M. AT WNIX AA2E% I 0,002 9.90%
192 N6  SIX 1000 10X A4 L308 196D T.3B 7.0 263 (7.0 A6Ns 028 032 073
1983 A4 SSE 1000 0.0 0.9 O 2.5 AT F.AE 97X AW AN 02 A 071
194 3908 &9I% 100,002 O.O% LT 228 Riw RS KB L3 36 L0 000 0.0 0.00%
198 M2 ST 100,02 0.0 2098 20% RN R TIIH 1L0% L0 2,200 03B .0 0.3%

a Samples collscted by carcass survey 1978-1981, by beach swine 1383~1383, and by both methois combined in 1982,
b Sample percemtages not weighted by tise peviod o escamennt comtw.
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Appendin Table 3. Age and wew cowpesition of Anvik River chinook saleon escapemgnt samplas, 1372-150% a

NPEERS (F FISH

SMAE GCMAE GWAE A4 MEES NEEA NEES AGES MEES MESL MGEE AEL ME7 ME7 AET
=] ME FEME T MIE FEWLE T ME FOME TWL 0 ME RNE TITAL.  MLE /EMLE WO
1% 10 5 15 0 0 0 A 0 8 2 3 7 0 0 0
91 6 3 10 1 () 1 0 0 0 ] 3 ] ¢ 1 1
191 N0 SURLER COLLETTER
1973 '3 2 8 1 0 1 4 1 5 1 1 ‘2 0 0 0
5% <] 12 S 6 0 & -] s | 2 7 9 0 0 0
un 2 ] 17 2 1 3 ] & < z o ] 2 4 6
1978 % ] b} b+ 9 12 10 1 i 13 D 9 1 1
wn k1 3 - 7] 0 17 " 0 14 5 6 12 0 3 3
19% ] It s 9 1 2 a -] 2] 1 1% 17 (] 3 3
1981 109 1R k3 1 » & % 9 15 16 at 0 t |
1982 100 2 13 q 1 » a7 5 -] & 2 a2 0 0 0
L <] m = 3 % b 0 = » = 110 = 104 k1) 0 3 3
1984 162 14 1.3 F ] 4 k3 108 » 1B -] % ] 0 8 6
1985 = I B 10 9 10 10 3 13 s s 10 0 0 0

ASRCENT (F TOTAL SAMLE o

SWEE SURE SWE A MEEN MBE4 AES MES AES MEG AKE AEE MET MET MGE?
YR MRLE FDMIE T 2MIE FORE MM ME BAE TR MIE FBRE TOTA. MLE FEBNALE  TOTAL
1972 ER.AM I 10008 0008 0.0 000 J.3; 0000 MIN (23X B GG 000 0.008 0008
1973 60,008 40,008 100,008 10,008 000 10006 008 000 0,008 50008 30.006 BG.00% GO0 10,008 10,008
151 N) SAES CIRLECTED
1975 7RO 25.00% 100,008 12508 0008 1250% .008 1250 G250 12508 125M 23008 Q.00% .00 0.00%
19% 2 TI3 ZAEM 100008 I3 000 132 WS (L1 BEM AME 155X 20008 0008 40X 0,008
1977 A5.57%  S0AR 100,003 L7IE OASE SR 0 5% A3 2008 M0 BLIS LTS L 513
I TH SL2X 100,008 16888 0008 16.88 129% L30% 1429 1688 S0LEM A3 0.008  L30X 1,302
1978 B4 1S 100.002 6.9 0 O.00% 35,9685 0.4 0.008 30,430 1208 1204 2609 0,008 A5 65X
1980  M,40% %0.60% 100.00% 22.89% 1,200 IO 25308 2651 SLAM 1,208 19.2M 204 0,008 3613 612
1980 MM SR 10000 123 O3 12 4% 1368 KAl S70% .12 4581 0008 0.3 o
1982 T AE3 N5 100,008 A0 0 0.7 WTB M08 IR el A 2L19% LS8 0.0 0.006  0.00%
1983 SB.54 43468 100,005 18,308 0,000 18.30% 2L4m ANE MIE 10.78 [IX M 0008 0.9 0.9
1986 SB.70x AL30% 100.00%  10,31% LA 198 B2 1067 S0.00% .08 2R.AI% HLEM 000 AL 17
195 TTER M 100.000  30.X% 0.005 30.302 0.3 909 JIB ISIH 151 A0S 0008 0008 0.00%

4 Saples collectad by carcans swvay aach yoar, with 3 very fas fish also teowm by beach smine or hoolt and lire in some years.

b Ircludes ore 3w 3 mia,

¢ Sample percentages rot weightsd by tise pericd or sscapswsnt coents.
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Appendix Tabie 4 East Fork Andreafsky River salmon beach seine catch by species,
swx, and date, 1985 a

Cus Chinook , Aink
Nmber ]
Date Of Seiz Mais Femals Total Male Fewale Total Male Female Total

08-Jul 3

08-Jul t

10-Jul

§3=Jul 2 H 0 1
12-Jul 2

13-Jut
t4~dul
15-Jul
16-Jul
17-Jul
18~Jul
19-Jal
20-Jul
21-Jul
-l
2-iul
24-Jul

buu——-u‘.ﬂa

DO e OO~
- o et RS
O = IO o=t s 0= Gy
OO OO N-™iIn
M = N3 =y MO

-

N e

W

* NEn & g o DY e 0

Totais 2 2 11

R
@

13 3 3 ]

a Beach seining was conducted at several locations within 174 mile of the
sonar site from 7/8 to 7/16, and at a site about 1/2 sile sbove the sonar
site from 7/17 to 7/24. Not imcluded in the catch totals are 3 chuss and 1
chinook that escaped from the seine baform being placed in the helding pen,
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Appendix Table 5. Age and sex cosposition of East Fork Andveafsky River sumeer thum salwon sscapessnt sasples, 1981-1963. a

MMBERS OF FIBH

BANPLE SAWPLE GAMPME MBE3L ABEJ] MAGE 3L ABEA ABEA] REEAl RGESI ABES1 ABESI ABEGI  AGE 61 AGE 6l
YEAR MALE FEMLE TOTAL WE FEME WA MLE FEMRE TOTAL WALE FENALE: TOTAL WAE FEMKE TOTAL
1981 170 181 351 2 3 ] ] 108 166 106 69 173 L | ]
§9a2 161 2% 45 2 9 i 108 224 332 46 60 106 3 2 1
1983 366 460 a4 3 | 4 i 164 2 243 29 4 & J H
1984 202 ey 451 ? i 18 143 165 344 83 ) 110 3 6 3
1385 237 329 366 3 8 1 172 a5 407 61 86 187 | 0 i

PERCENT OF TOTAL SAMAE b

SANPLE GAMME BAMPMLE ABE 31 ABE 31 ABE 3! ABEAl AGE 4] MABEAL AEES] ABES! AGED] ARBEGN AGE 61 ABE 6l
YEAR MLE FEMLE TOIAL MLE FEMLE T0TAL MAE FEMILE TOTAL WAE FEMAE TOTRAL MALE FEMLE  TOTAL
191 MBLAX  SLSTS 100008 057 0.85%  1.AZX 16588 30778 A7.29% 30.20% 19,668 AR.B6% 0 14% 028X L.42%
1982 N.31X 6463 100,008 0.0 L% 2.41% 23682 49.12X 72813 10.09%% 13168 22.2M LI 0.4 1.OM
1983 A3.88%  G6. 0% 100.00% 0,36k O.12% 048R 13.67% 19.66% 3333 904 35,735 6AB7F  O.72%  0.60% 1.3
1984 .22 30.7RR  100.00% 1052 &4r 3.9 3308 36.5% £9.62% 13.97% 10.42x 243 0.6  1.3um 2,008
1965 &1.87¢  58.13¢ 100,008  O0.53 L.41%  LO9AX  30,3% A5 7L91% 1078 1549 28971 0.00%  0.1B%

0.18¢

a fSamples rollected by carcass swvey in 1981, by beach ssine in 1983, and by both methods combined in 1982, 1984, and 198%,
b Sasple percentages not weighted by time perjod or wacapssent counts.

“ T 3y =



A

T,

Appendix Tahle 6. Age and wax composition of Andreafshy River chinook salson escapewent sasples, 1981-1983, o

MMGERS (F FISH

* GLEN WAE  BNLE 4 MEAN MES MES AES MES MEG MBE6 REG MET MET  MBET
YRR MIE FOMIE TR  MLE FEMLE TOTAL MAE FORLE TR MRE FOWE TOTA.  MRE FDWE TR
1 1% W3 B &, .0 8 8N & 1w 8§ 12 I8 0 1 i
e 2% 8 3 wes 10 10 s 8 1® 1B g w2 A 6
93 e i M oM 0 WM. 1M 7TO1% &4 % 184 0 1 1
98 M7 M2 M9 e 0 S I% IS5 8 ¥ % W 2 3 %
95 2% W M1 1§ o0 Im 0®m 2 W & i®» 1 2 B 0

PERCENT OF TOTAL SAWALE d

GWALE BWLE BWPLE  RGEA MEA AEN ABES AES RMES MES MEG BEG MET AET  AET
VA WLE FOWLE  TUL  WLE FEMIE TUTAL  NAE FEMLE TOTA  WIE FOWIE TOTL  WAE FEME  TOIR
1981 L83 AGISt 100.08  0.765  0.000 O.76F 5.9 TAIS A3 51N 0.0 5 0.0 0.3 0.3
1982 BLS2C U500 100.006 LA 0008 LGS 4GASK  RASE ALEE A0 B3IK 12315 0.6 1.2%  18M
193 0.7 29.308 100.008 15215 0.008 IS.2l% 363 LI R3S 19I5 2.0 AGE0K 0006 0.2 0,88
90 TREM BT 100.008 1289  0.006 12.89% AG0% 158 A%.680 IZ60K 219K 3SSK 0488 LI1%  LEW
1995 G682  3LIB 100,000 200K 0008 AL 0455 IRATE IA4SE LM AT 4B 3.3%  3.au

39,508

a Samples collected by carcass survey of the East Fork and Mest Fork each year, with

additional samples collucted by beach seine fros the East Fork only, 1982-1983.
b Includes 7 age 3 males.
¢ Includes § age 3 male.
d Basple percentages not weighted by time period or escapesent counts.



