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ABSTRACT

Fall chum salmon escapemernt in the Sheergjek River was mornitored
by hydroacoustic techniques for the severnth cansecutive year in
13287. The saonar—-estimated escapement, including an estimated
1,586 fish which passed upstream in the uninsonified zorne, was
140,086 from 25 August tao 24 September. The mean date of run
passage was 10 September.

The chum salmon sex ratic was 34% males and 66% females based
upon beach seine samples collected late in the run. Overall age
composition as determired from vertebrae was appraoximately 2% age
3 fishy 90% age 4 fishy armd, 7% age S5 fish. Less than 14 of the
fish sampled were age 6. Fall chum salmorn samples were alsa
collected for subsequent analyses in support of on—going stock
separatiorn studies.

KEY WORDS: Fall chum salmaorn, Oncorhynchus keta, sornar,
hydrcacoustic, escapement, enumeratiar, Yukaon
River, Porcupine River,; Sheerijek River.



INTROGDUCTION

Yukorn River fall chum  salmon (Brcorhyrichus keta Walbaum) are in
great demarid commercially and are harvested in all & fishing
districts in the Alaskan partion of the drainage. Commercial
harvest also cecurs in the Canadian poartion of the drainage near
Dawson. Although commercial harvest is permitted in portions of
the Tanara River, rnaone is permitted irn the Koyukuk or Porcupine
River drairnages. The majority of commercial catches are
present ly made in the lower river, downstream of the village of
Arvik. However, 1987 marked the first year in which a caomplete
closure of the commercial fall chum salmon fishery was enacted in
the Alaskarn portion of the drainage for conservation purposes.
Fall chum salmon subsisternce use is greater throughaut the upper
river, upstream of the village of Kayukuk, tharn in the lower
portion of the drainage.

Fall chum salmon are larger, spawn later, and are less abundant
tharn their counterpart, summer chum salmar. They primarily spawn
in the upper Yukors River drainage (upstream of the village of
Tanana) in spring-fed tributaries which usuwally remain ice—free
during the winter. :
During the periocd 1360 through 1980, only varicous segments of
armual returrns of fall chum salmonn were ocecasionally estimated
from mark-and-recapture studies. Excluding these tagging studies
and apart from aerial assessment of selected tributaries since
the early 1370%s, comprehensive erumeratiorn studies were sporadic
arnd limited to only 2 streams through 19803 the Fishing Branch
River (Parcupine River drainage) and Delta River (Tanana River
drainage). Although total abundarnce estimates for fall chum
salmear  returns. to the Yukonm River are still lacking,
camnprehensive escapement enumeration studies have intersified
throwghout the drairage in recent years, particularly sirnce 13835.

The most cocmplete data base on comprehernsive studies of fall chum
salmon spawriing abundarnce exists forr the Sheergjek River. Rur
timing and total abundarce estimates have been made anmually aon
this river since 1981 by the Alaska Department of Fish and Game
(ADF&G) wsing hydroacoustic technigues. During that periad,
total escapement estimates have ranged from 27,130 to 152,768
with a 7-year average (including 1987) of approximately 79,800
fish.

Daily imformation on timing and abundarce of fall chum salmaon
escapement to the Sheergjek River has provern to be of great value
in assessment of averall VYukonm River run strength and stoack
status on a post season basis. When takeri with cther inseason
soureces of fall chum salmon irnformation  (e.g., sonar counts in
the Chandalar River, performance of lower river fishery, and



catches at the test fishing site rear Ruby), information has also
beern used to a limited extent for irgseasonn evaluation of
management strategies in the upper river fisheries, particularly
District § and ta a lesser degree District €.

STUDY AREA

The Sheerngek River heads in the glacial ice fields of the
Romanzof Mountains, a northerrn extension of the Brooks Rarnge, and
flows southward approximately 250 rivermiles tao its caonfluernce

with the Porcupirne River (Figure 1). Although created by
glaciers, the river!'s nrnumercus clearwater tributaries quickly
canvert it to a clearwater streamn. Water clarity is somewhat

unpredictable, but is gernerally clearest during periods of low
water; water level rormally begins dropping in late August and
September. Upwelling ground water composes a significant
nraportion of the river flow volume, especially in winter, and it
is iwn these spring  areas that fall chum salmon spawn,
particularly within the lower 100 miles of the river. As far as
is kriowr, the Sheernjek River has been the single most important
fall chum salman producer in the Yukon River drainage in recent
years in terms of number of spawners. At presernt, an escapement
objective of 62,000 fall chum salman exists for this stream.

OBJECTIVES

Overall nobjectives of the 1987 Sheengek River fall chum salman
study were to determire the timing and magrnitude of adult salmon
escapement and to collect apge, SeX, and size infoarmation on
sampled portions of the run, The following specific objectives
were identified:

1. Estimate timirng arnd magrnitude of the fall chum salmon
escapement using hydroacoustic techniques;

F

. cstimate age, sex and size compaosition of the spawning
populaticong

Support stock separation studies based upon scale
pattern analysis (S5PA) arnd proteirn—pgel electraphoretic
arnalysisj and,

!

4. Monitor selected climatolagical arnd hydrolagical
parameters daily at +the progject site for use as
baselirne data.
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MATERIALS AND METHODS

Two  Bendix side-scarmivng somnar counters were operated at
approximately rivermile &€ on the Sheergek River in 1387 at the
same counting site used inm 1883 and 13986 (Figure ). A 1977-
model counter was operated from the west bank arnd a 1981-nodel
counter from the east bank. A 1985-—mcdel, long—-rarige counter was
alsm made avaiiable in 1987, however, electranic malfurnction of
that unmit precluded 1ts use. The 1977- and 1981-madel courters
were operated without deplayment of artificial substrates.

Fish leads were constructed to shore from each deployed
transducer, mreventing salmon from passing upstream inshore of
the trarnsducers. A 20-Ffoot aluminum counting tower was assembled
ard deployed rnear the west bank transducer to facilitate visual

and electronic calibrations of the west bank sonar counter.
Installation and operational procedures of each counter was the

same as in previous  years. Daily sowar calibration procedures
for 2ach unit are describecd by Barton (1983). :

The rumber of salmon passing in the uwninsonmified zone was
estimated as foullows: '

I CSec,
Xyy = L | === Zyii
i=1 DSECr.Ii
where: Xy = Number of salmon to midriver in unisonified zone

for counter n

CEeCy 4 = Adjusted count in outer sector for counter n on
day 1
DSeCy; = Lirnear distarce (irn feet) of outer sector for

caunter n on day i

Zri = Uninsonified zore (in feet) to midriver from
cournter n on day i

n = East or west bark counter
I = Total rnumber of déys bath urits aoperated
together

Ari adult salmon beach seine (100 feet long, 6&& meshes deep, Z%—
inch stretch measure) was periocdically fished at approximately
rivermile 12 to sample adult salmon for age, sex and size
composition. The sample goal was 450 chum  salmaon., Chum salmor
were sexed by exterral examination, measured to the rearest 5
millimeters from mid-eye to fork of tail, and scale sampled for
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Figure 2. Sheenjek River project site.




subseguernt §P5 cstudiewm. Three scales Nere removed from an area
posterior to the Lase of the dorsal fin  and the lateral
line orm the left side of each fish. 9 small section of sgine {(3-
4 vertebrae) was removed from an area posterior the aral fin
of each fish for subsequent age determirmations.

One hundred Fifty chum  salmon taken iy beach seine hawls were
further subsampled for subsequent electrophoretic analysis.
Tissue/organ samples  from each fish were individually hagged and
placed into coolers cortaining dry ice before being flown to

Fairbarks for  freezing. Cantairners were labkheled accordirg to
location, species, and date{s? samplies were collected and then
forwarded to the L.5. Fish and Wildlife Service (USFWE) office in

Arnchorage for subsequernt processing.

A depth profile was made at  the counting site an 27 fAugust by
stretching a %-inch diameter rope across the river and measuring
water depth every 10 feet with a precalibratec spruce pole.
Other river profiles were subsequerntly macde using a Biosonics X-
113 recording depth sounder. Daily charges ivnn water level and
surface water temperature were measurad at rnoor. Surface waser
velocity was measured daily at each sornar  transducer wibtih a
digital flow meter. Other daily observations ivrcluded recording
the ccourvence of precipitation arnd percent cloud cover.,

An aerial survey was flown of the Sheerngei River fall chum salmon
somawning areas 1w oa  PA-18 (Suser Cubl to wstimates abundarce and
distribution of adult salmon spawners, Ground surveys were also
attempted via riverpboat to locate spawrning areas and snamsrate
Spawners.

RESULTS AND DISCUSSION

River arnd Sormar Dounting Conmditiuns

The field crew arrived at the project site o 22 August in 1387,
River water level was extremely high on that date with water
flowirng over the gravel bar behind the campgsite viormally selected
for use. River width at the counting site was estimated to have
axceeded 400 feet. It was apparent the morning of 22 Pugust
that water level was indeed falliing, s establishmaent of a
permarent ecamp was initiated. Water level, after having recedead
approximately 1.5 feet sivice 22 August, was momitored caily
throughout the couwrse of the project by instailation of a waber
gauge (meter stick) on 25 August.

The west barnk sonar counter became ocgeraticrnal on 25 Auguast. A
river profile made o 27 RAugust revealed the river to be 380 feet
wide at the cournting site (Figure 33 the widest ard highest the
river has beern by this date irn the three years that operations
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Yave involved two counters. To illustrate, the river was 220
feet wide at the counting site orr 17 RAugust in 13986 and only 264
feet wide on 1 September irvn 13585,

Water level in 13987 declined during the 1l1-day pericd of 25
August to 5 September with arn overall drop of 2.2 feet (Figure 4
and Appendix A. However, the river rose 3.1 feet during the rnext
7-day period (5—-11 September), after which, a steady declire
accurred through 24 September,; falling 4.1 feet.

The high water conditicns erncourntered in 1387 severely hirndered
sarnar operations. Not  anly could counting rot have commenced
prior to 25 August but  also high water levels accompanied by
iricreased velocities (Figure 4 and Appendix B), and a debris—
ladered water column often destroyed fish leads and washed silt
from trarnsducer pods. These prablems resulted in interfererce
with sornar calibratioms ard constant  reaiming of transducers.
Further, much alteratiorn of the stream bed oeccurred at the
cournting site subsequent ta 1386, particularly ta the eastern
porticon of  the channel. R layer of silt approximately one foot
deep had beern deposited over the gravel bottam on that side to a
distarnce of rnearly 30 feet from share.

A major effort was made betweer 27 August and & September ta
install a 198%—model, long rarmge counter on the east bank.
Various positioning and repositioning of the east bank trarnsducer
was nrecessitated in anm attempt to finmd the maost favarable
lacation. Water level was too high durivmg this periocd to allow
pasitioning of the trarnsducer on gravel substrate, i.e., beyond
the silt layer. Electronmic malfunction of the 1985-moadel counter
rnecessitated replacing it with a 13981-ncdel cournter on &
September.

Problems were again encountered with the east bank unit during
the week of high water from S—-11 September. The primary problem
was shifting of the transducer due to silt being washed from
bereath the trarnsducer stand by river current. Orn  these
accasions false counting ococurred and constant  reaiming of the
transducer was reguired, Shiftirng of the transducer alsc created
interfererice (backgrcurnd woise) during somar calibratiorns.

A recording depth sounder was used ta abtainm tern river praofiles
ar 16 September at selected river locationms in the gereral
vicinity of the prioject location (see Figure 2). As a result,
the present counting site was canfirmed to be poor, having
changed dramatically during the previcus spring and winter
months. It had the least conducive prafile for operating a side
scanring somar cournter of all gsites examirned. The battam
irregularities at this site were ruxt detected when using the
roape-and—poale method of ocbtaining a profile.

The best site was found to be located in proximity of where
counting operatioms woeccurred from 13981-13984, River bottom was
smooth and evenly sloped from the point bar to a maximum depth of



WATER LEVEL FLUCTUATIONS

- /*/)\
/

Centimatera
1
>
Q
i

-100 +—r——1—T—T———— — . ——r————
25-Aug O1-Sep 08-Sep 15-Sap 22-Sep

Date

SURFACE WATER TEMPERATURE
56

54

52

50 \

44
42

07 \\\»/”“//—\\_//

38

Temperature (F)

36

32 4— . ————— r — — ———r
25-Aug 01-Sep 08—Sep 15-Sep 22-Sep

4.50

400 4 /‘\
- Ay

2.00 /.'

1.50 - D—a—ﬂww

1.00 —

Velocity (Ft/Sec)
O

0.50 —

0.00 ———r - — —
25-Aug 01-Sep 08-Sep 15-Sep 22-Sep

Date
a Weast Transducer + East Transducer

Figure 4. Water level fluctuations, surface temperatures, and
surface water velocities at the Sheenjek River project
site from 25 August to 24 September 1987.

9



13

13 feet at the cutbank side of the river. Depth rnear midstream
was 8 feet. River width was rot precisely measured but estimated
to be slightly in excess of Z00 feet orn this date.

The west bank unit remaired operable through 24 September while
the east bank urnit was shut down on 22 September. Thus, progect
duration was 31 days, the second longest since hydroacoustic
erumeraticon began or the Sheerngek River in 1981,

Although sornar operations have terminated each year prior to the
end of the salmon rum by arn unkrnown rumber of days, it is
hypothesized that a relatively small portion of the total run
passes subsequent to the termination of annual operations in most
vyears based upor results of historic aerial surveys. Gererally,
fall chum salmorn are present and spawning at most major spawning
areas in the Sheerjek River by late September.

Aburndarnce Estimation

Sornar counts were adjusted daily based upon calibration of each
unit. A total of 172 calibrations averaging 2% minutes each were
made to the west barnk counter, while 111, Z2i-mirute calibrations
were made tio the east bank counter. The lawer number of pericds
assaciated with the east bank counter reflects fewer rnumber of
operating days for that unit due to high water. Together, nearly
112 houwrs were devoted to sonar calibration. Resulting effort
showed calibrations were gernerally weighted to periods of the day
wher upstream migration was heaviest (Table 1).

The west bank somar  unit became functional by 1600 hours on 25
August and &% fish were estimated passing through 2400 hours.
This estimate was expanded to 126 fish for the entire day based
uporn the averapge daily praportion of west bank counts observed
hetween 160062400 hours on 26-28 August. Estimates were made for
the 14 days the east bark counter was inaperable due to high
water by using the proaportion contributed by east bank counts to
tiotal daily counts on days when both somar  units operated. The
resulting total adjusted west and east bank sonar counts were
23,107 and 105,333, respectively, o 138,300 for both banks
cambined for the pericd 2% August through €4 September (Table 2).

Rctual counting range for the west bank sonar counter varied
throughout the season from S8 ta 95.5 feet while that for the
east bank varied from 94 to 28 feet, dependirig uporn initial
placement and subsequent relaccation of trarnsducers as
necessitated by fluctuations in river water level (Appendix C and
D). Consequently, the uninsonified zorne in midstream also varied
throughout the seasorn and rarnged from a maximum of 47.5 feet on
20-22 September to & minimum of 41 feet on 17 September, for days
bixth sorar units were operating.

10



Tabie 1. Distribution of sonar calibration effort with respect to time of
day versus estimated average fish passape rate by time of day in
the Sheenjek River, 1987.

Calibration Effort Estimated Daily Passage
Time of Day Nest Bank East Bank Both Banks
0001-0600 hrs 18% (13.2 hrs})  17% (6.5 hrs) 30%
0601-1200 hrs 23% (18.0 hrs) 22% (8.3 hrs) 2ok
1201-1800 hrs 19% (13.2 hrs}  20% (8.0 hrs) 20%
1801-2400 hrs 39% (28.0 hrs)  42% (16.3 hrs) 28%

Total  63% (72.4 hrs) 35% (39.3 hrs)

11



Tabie 2, Acjusted east ard west bark somar counts and estimated number of salwon passing the sonar
site in midstream in the Sheenjek River, 25 August - 2§ September, 1987.

fdjusted fAd justed Estimated Neo Daily Cunulative
East Bank West Bank  Chums Passing

Date Sonar Count Sonar Count  in Mid-stream c Number Percent Number Percent
25-Aug 40 a 26 b Zd 168 0.1% 168 0, 1%
26-Pug T4 a 236 4 d 314 0,24 482 0. 3%
27-Aug 188 a 598 3d 735 0.6% 1,807 0.3
2B-Aug 223 a 15 id 951 0.7% 2,228 1, 6%
23-fug 235 a 747 1d 993 0.7% 3,221 2.3%
30-Aug 331 a 1,033 16 d 1,400 1. 0% 4,621 3, 3%
31-Aug 387 a 1,233 19 d 1,639 1.2% &,260 4, 5%
01-Sep 920 a 2,362 43 d 3,337 2. 84 10,197 7. 34
02-5ep 779 a 2,479 kY 3,295 2, 4% 13,492 9.6%
03-Sep 1,534 5,987 B4 7,583 5. 6% 21,077 15.0%
04-5ep 2,747 8, 540 x| 11,386 8. 1% 32,463 23.2%
05-Sep 3,877 6,376 109 10, 962 7.8% 43,425 31,01
(6-5ep 1,432 3,947 £0 5,439 3. 9% 48, 864 34, 9%
07-Sep 1,182 8,832 148 10, 182 7, 3% 59, 046 42, 1%
(8-%en 2, 463 8, 183 474 1,122 7.9% 70, 168 0. 1%
(3-Sep t,614 6,863 4 8,487 B. 1% 78,693 36. 1%
10-Sep 1,314 a 4, 184 63 d 5,51 4, (% 84,216 60, 1%
11-5ep 4,196 a 3,673 55 d 4,882 3.: 89,098 £3.6%
12-5ep 1,487 a 4,736 Tt d £,29 4, % 95,392 8. 1%
13-Sep 1,261 4,362 8 5,831 4,24 104,223 72, 3%
14-5ep 1,489 3,010 6 4,485 3.2% 105,708 79. 34
15-Sep 1,119 2,830 14 3,963 2. 8% 109,671 78.3%
16~Sep 1,031 3,063 24 4,118 2.9% 113,789 81, 2%
17-Sep 134 4,026 3 4,763 3.4% 118,552 84, 6%
18-5ep 1,332 2,977 17 4,326 3.1% 122,878 87.7%
19-Sep 582 2,030 23 2,633 1,.9% 125,513 B89.6%
20~Sen 623 2,473 33 3,160 2,34 128,673 1.9
21-Sep 960 2,215 48 3,223 2. 34 131,8% 34, 24
22-5ep 538 {817 33 1,988 1. 4% 133,884 95. 6%
23-8ep B8O a 2,163 3d 2,878 2. 1% 135,762 97.64
24~Sep 785 a 2,901 K 3, 324 2. 4% 140, 086 100, 0%
Total 33,107 105,393 1,586 140,086

a Estimates based upon the contribution of east bamk counts to total counts on days when both sonar
units operated.

5 Origional sorar estimate was 63 for (600-2400 hours. Estimate was expanded to 126 based upon the average
daily proportion of west bank counts from 1600-2400 hours on 26-28 August.

¢ Zstimated midriver counts on days both sonar units operated and based upon counts in the outer
electronic sector of each unit !see Apperdix C ard D).

d tstisated midriver couats based upcn the average percertage midriver estimates were of east
plus west bank ccunts (1.143%) on days when both sonar units operated,

12



The riamber of salmon estimated passivg im the urninsomified zone
for days on which only the west bank counter operated was based
uporn the corntribution of west barnk counts ta the total estimate
(west, east, and midriver) on days when both counters ocperated.
fn estimate. of 1,386 fish was made for salmon passing the sonar
site in the uninsonified =zone, resulting in a total sonar-
estimated escapement of 140,086 fall chum salmon for the period
of 25 August through 24 September (see Table =2). Although this
represents the second largest escapement estimate in the Sheerngek
River sirce sornar enumeration began in 13981 (Figure 5), it should
he remembered that rno commercial harvest of fall chum salmon was
permitted in the Alaskar portion of the Yukon River drairage in
1987.

Ruri Timivg and Spatial Distributicon

Based upon a time density model developed by Mundy (12982, 1984)
to describe salmon migration run timing, timing of the 1887
Sheenjek River fall chum salmon run appeared most similar to
timing of returns in 1382-1984 with the mean date falling on 10
September (Figure 6). Peak daily escapement estimates of 11, 386
and 11,122 fish cccurred on 4 and 8 September, respectively (see
Table 2). The diel pattern ir migration of chum salmon observed
iri previcus years, excluding 1985, was rot as pronounced in 13987,
particularly along the east barnk (Figure 7).

Most pstream migrants passed the somar site in the rearshore
sectors in 1987 (Figure 8), unlike 1985 or 1986. Approximately
3% =of the west bank counts cccurred in the inshore half of the
caunting range while approximately 79% of the east bank counts
accurred iv the inshore half of the counting rarmge for that unit.
This may have beernn a furnction of higher water levels and
ircreased mid-river water velocities tharn abserved ivn either 13985
or 1986. As a consequence, a substantially fewer number of
salmovi was estimated passing upstream ivn the uninsomified mid-
river zane ivn 1587.

Age, Sex and Size Composition

Erumeration of salmon escapement is the highest priority
associated with Sheernjek River project objectives. Corisegquertly,
effort at test fishing to collect age, sex and size information
o the salmon run  was essentially suspended early in the 1287
gseasor in view of problems experienced with high water and
expenditure of time rnecessary to inswre proper functiorning of the
east bark sonar unmit. Only & sirngle day of beach seining was
attempted prior to 18 September, during which time sornar
calibrations were intensified. The taotal catch fram 4 beach
seine hauls o 4 September was 1683 chum  salmon (35 males; 108
females) and S5 Arctic grayling (Thymallus arcticus signifer

13
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1981-1987.
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Richarson) . Additiomal seirne samples were collected ow 18, 19
ard 21 September: 746 chum salmarn (22 malesy 520 females) and
27 Arctic grayling.

L=2gible vertebrae (431) collected from 450 chum salmaon revealed
age composition to be as follaows:

Age 0.& = . 1% (brood year 1984)
Age ©.3 = B89.8% {(brood year 1983)
Ape 0.4 = 7.2% (brood year 1982)
Age 0.5 = 0. 9% (brood year 1981)

Both males and females were dominated by age 0.3 fish, 30. 6% and
99. 8% respectively. The male—-to—female ratio of the ageable
samples was 1.00:1.97 with males larger thar females for a given
age group (Table 3).

It should be pointed out  that because the majgority of seirne
samples were colleckted near the latter part of the chum salmaon
run as opposed to being collected throughout the duration of the
LY, resulting age composition and sex raticos may not  be

representative for the entire rurn in 1987. The higher tharn usual
percentage of females may have been a function of +timing
differences by sex. This sh=uld be kept in mind whern viewing

Table 4 which shows historiec age compesition data for Sheengek
River escapemerts. B

The effect orn escapement age and sex composition as a result of

the commercial fishing eloasure i1in 1987 is rnot known  but is
speculated to have been regligible.

Spawrniinng Distribution

Ar aerial survey was flown of the Sheernjek River from the mouth
to  approximately 13 rivermiles upstream of Outlocok Point
{(rivermile 100) on 15 September. The survey was rated "poor"” due
to turbid water conditions. It was estimated approximately 70%
of the river’s width was gererally obscured by turbidity, with
visibility omly good in shallow water zones alang gQravel bars.
The survey was flown prior to peak of spawning and numerous
sightings of small groups of fish (less than 10) were noted
tihroughout the entire suwrvey, apparently still en route to
spawning areas. A total of 10,706 chum salmorn were observed of
which 994 _were alive. Results of this early suwrvey represented
approximately 10% of the sovar estimate through the date of the
survey and 1less tham 8% of the total sonar-estimated escapement
for the season.

A second attempt was made by riverboat from 26-239 September to
precisely locate spawning areas and obtain salmon counts in the
lower 30 miles of the river. Orly the lower 55 miles were
exanirned before the trip was termirnated due to inclement weather,
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Table 3, Mean length at age (by sex} of fall chum salmon sampled in the
Sheenjek River in 1987. a

Brood Year 1384 1983 1982 1981
0.2 0.3 0.4 0.3 total

FEMUES
mean lergth 599 397 613 397
stangarg error 3.78 .57 .63 14.81
sample size £ 235 22 3 286
percent 1. 4% 59. 24 5. 1% 0.7% B6. 4%
MALES
mean length 630 £28 648 —
stangard error 35.00 2. 43 8.29 -
sample size 3 132 3 1 145
percent 0.74 30, 6% 2. 14 0.2% 33. 6%
COMBINED
mean iength &03 607 &26 611
stardard error 12.98 1,33 5.91 17.9
sample size 9 347 31 4 431
percent 2. 1% £9.82 7.2% 0.3 100, 0%

a8 fges were determined forw vertebrae and designated using European method.
Lengths were measured from mid-sye to fork of tail to nearest 5 mm.

19



Table 4.

Comparative age compostion of Sheenjek River fall chum salmon

escapements, 1974-i387. a
Maie:Female

Year fAge 0.2 Age 0.3 fge 0.4 fige 0.3 Sample ratio of

Size fige Sample
1374 b £6% 30% 34 O% 137 1.00:1.32
1975 b 3. 5% 354 1, 5% 0% 197 1.00:1.37
1976 b o) 44% 4% O% 118 1.00:1.19
1977 b 11% 7% 16X {n 178 ?
1978 b 8% 8% 10% ot 130
1579 — - - — - -
1380 -- - - - - -
1981 ¢ 3% BS% 124 Tr 340 1.00:0.93
1982 ¢ K} ] 47% 50% Tr 109 1.00:1.79
1983 ¢ 6. 5% a7 6. 0% 0% 108 1.00:0. 86
1984 d 10% 814 9 O% 297 1. 00:0.63
1985 d 1% 93% 6% o% 313 1.00:0.70
1986 d,e g% 41% 30% 1% 442 1.00:1.13
1987 d,e,f 2 30% 74 14 431 1.00:1.97

o a.

All age determination was from scales unless otherwise indicated.
Age designation is European.
Carcass samples handpicked from the spawning grounds.

Escapement samples faken with 5-7/8 inch mesh gillrets at r1verm1le 6.

Thus, older age fish may be over—represented while younger age fish
under-represented,

Escapesent sawples taken with beach seire at rivermile 2.

Rge determination was from vertebrae,

Escapewent sanples were predomiantly taken near end of runm.
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shallow water armd outboard moctor problems. Excluding the
spawning area at Mahler’s cabin ard apart from frequerntly
ercountering small schools of  5-10 fish, ro concentrations were
observed until in the vicinity of rivermile 29 where 401 chum
salmor were observed spawning along a cutbarnk with gravel
substrate. Brisk winds and the cccurrernce of "sweepers'" resulted
i a minimal estimate at that location. Three more spawning
concentrations were observed in  the vicinity of rivermile 25.
Again, spawning in these areas was adjacent to cutbanks with
gravel substrates. A total of 1,187 chum salmon were counted
undey poor visibility cornditions.

Only 33 live chum salmorn were observed in a small side slough
dowrnstream from Russell’s cabin while 96 carcasses were counted
in Russell Cabirn Slough. Ne live counts were possible in the
iatter due to turbid water conditions. The survey ended at

rivermile 353 where an additiconal 87 chum salmon were abserved.

The total rumber of chum salmon  observed on this 3-day survey,
inciuding those near Mahler's cabin, was slightly in excess of
2, 200G, No tagged fish were observed.

SUMMARY

1. High water hivndered hydroacoustic enumeratiorn of salmomnm
in the Sheengeit River in 1987 and counting could rot
have begurn pricr to 25 August.

e

. The 1387 Sheergek River sonar—estimated escapement fram
=25 August to 24 September was 140,088 fall chum salman,
including an estimated 1,586 fish which passed upstream
betweern the counting umits ivn the uninsconified zorne.
This represents approximately Z.25 times the escapement
objective (&£2,000) established for this stream.

3 The mean date of run passage was 10 September with peak
daily passage (8.1%) falling on 4 September.

4, A good aerial survey of the Sheengek River to estimate
spawning abundance and distribution was not obtained in
1387. An early survey with respect to peak of spawning
and flown under poor conditions on 1S September,
resulted in an estimate of 10,706 chum salmon. This
represented only 10% of the somar estimate through that
date ard less than 8% of the taotal scormar—-estimated
pscapement for the season.

Je Approximately =Z,200 chum salmon spawners were observed
urider pooe survey conditions by riverboat over a 3—day
period fraom 26-29 Septemhber. Appraximately & spawning
areas were xamined curing this trip.
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&. The chum salmon sex ratio in 1987 was 34% males and EE%

females based upen beach seine samples collected at
rivermile 12, primarily late in the run. DOverall age
composit ion as determined from vertebrae was

approximately 2% age 2 fish, S04 age 4 fish, and 74 age
5 fish. l.Less than 1% of the fish sampled were age E&.

7. Tissue/organ samples were collected form 130 chum
salmovyr and forwarded to the USFWS for subsequent
electropharetic analysis. Scales were alsa collected

from these fish in support of stock separatiorn studies
(SPA) corducted by ADF&G.

CONCLUSIONS AND RECOMMENDATIONS

It is recommended that inw the future a single; 1385-model, long
range counter be operated from the poinmt bar in the vicinity of
the 1981-84 counting site after a detailed river profile has been
made with a recording depth sounder. The 1385%—mcodel counter can
be aperated at variable rarnges to a maximum of S00 feet, thus

elimiviating the reed for two cournting units if operated from tﬁe
point bar. In addition, "valid hit" criteria carn be marnually
z@lected as necessary Ffor each aof the individual electronic
sectors. These combined features of the 13985-mcdel counter

should result in eliminating an uninsonified =zome as well as
permit & more accurate determinatiorn of spatial distribution of
migrating fish.

it is alsoc recommended that ground surveys be attempted by
riverboat in late September to collect samples for age, sex and
size information as well as to estimate spawrer abundance and
distribution iv the laower 100 rivermiles.
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Appendix A. Daily changes in water level and surface water tem-
perature at the Sneenjek River project site, 1987.

WATER LEVEL
Yater Daily Iero Water
Day Date Readirg a Change Datum Tenp
i 25-Aug 19.50 0.0 32
2 26-Aug 32.00 -12.50 -12.5 52.
3 27-Aug 43,30 -13,%0 -26.0 2
4 28-Aug 33,00 -7.% -33.5 32
5 29-fAug 9,90 -2.50 -36.0 0
6 30-Pug 56. 00 -0.50 -36.3 46
7 31-Aug 61,00 -5.00 -41.5 &4
8 01-Sep £7.00 -6. 00 -47,5 44
9 02-Sep 74,00 -7.00 -56,5 43
10 03-8ep 81.00 -7.00 -£1.3 43
i1 04-Sep 85. 00 -4,00 -65.5 4f
12 05-Sep 88. 00 -3.00 -68.5 43
13 06-Sep 81.00 7.00 -61.5 46
14 07-%ep 26. 00 35.00 -6.3 46
15 (:8-5ep 8.00 18,00 11.5 45
16 9-5ep 19.50 -11.50 0.0 44
17 10-5ep -2. 00 21.30 21.3 40
18 1{-Sep -6.30 4.50 26.0 50
13 12-Bep 20.00 -26. 50 =0.5 41
20 13-Gep 42.00 -22.00 -22.3 41
21 14-8ep 60. 00 -18.00 -40.3 40
2 15-Sep 70.30 -10.30 -3L.0 33
23 16-Sep 80.30 -10, 00 -61.0 8
24 17-Sep 91.00 -10.30 -71.5 39
25 18-Sep 100. 00 -9.00 -80.5 39
=) 13-Sep 1435, 50 -5.50 -86.0 K}
27 20-Sep 108. 30 -3.00 -89.0 50
8 21-%ep 112.00 -3.30 -92.3 40
29 22-Sep 115.50 -3.30 -96.0 39
30 23-Sep 117.00 -1.50 -371.5 39
31 24-5ep 118.00 -1.00 -98.3 40

a Mater reading in centimeters,
b Temperature in degrees Fahrenheit.
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Rppendix B, Surface water velorcities measured daily at the east
and west bank sonar transducers, Sheenjek River, 1987.

SURFACE WATER VELOCITY

CH/SEC FT/8EC

Day Date  HWest Bank  East Bank West Bank  East Rank
i 25-Rug

2 26~-fAug 46,90 1.51

3 27-hug 45.0 1.48

4 28-fug 46.0 1.51

3 29-Aug 43,5 1,43

6 30-fug 54,5 1.46

7 31-Aug 5.0 1. 48

8 01-5ep 43,3 1.49

9 02-Sep 41,0 L3

10 03-Sep 44,5 42,5 1.46 1,39
9| 04-5ep 34.0 46.0 .77 1,51
12 03-Sep 51.0 41.0 1.67 .39
13 06-Sep 51.5 44,5 1,69 .46
14 07-Sep 88.0 77.0 2.89 2.93
13 0B-Sep 105.0 3.0 3.44 .84
16 09-Sep 88.0 8.0 2.89 1.90
17 10-5ep 127.0 B1.5 §.17 2.67
18 11-Sep 118.0 9.0 3.4a7 3.08
19 12-Bep 100.0 1.0 3.28 2.00
20 13-Sep 93.0 32.5 3.0 1.72
2! 14-Sep 81.0 33.0 2. 66 1.74
22 15-Sep 73.0 54.0 2.40 1.77
23 16-5ep 66.0 52,0 2.17 L
24 17-Sep 61.90 44,0 2.00 1. 44
25 18-Sep 35,0 39.0 1,80 .28
26 19-5ep 1.0 3.0 2.00 1.18
a1 20-Sep 7.0 37.0 1.87 .21
28 21-Sep 3.0 40.3 1.80 1.33
29 22-5ep - 33.0 2.5 .74 1.07
30 23-5ep 46.3 1.93

31 24-8ep 3.0 1.71
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fip, 4 C. Distance (feet) of insonified and unirsonified zones by the w .nk sorar counter ang estimated
nusber of chus salwon passing upstream in the west side uninsonified zone in the Sheenjek River 1987.
Extent of fAdjusted Average Uninsoni~  Distance Distance  Expanded cts
Transducer insonified Width of count in  count per fied zone east beae betweer to midway
distance Dead Counting 2one (includes  sector sector lineal ft River  {to wmid- extends sonar between sonar
Date  from shore Range Range  inshore lead) 12 (F§) 12 (sector 12)  Width river) past beass beams/using
(1)+(2)+(3) (6)/1(5) (8)/2-t4)  midriver  (uninsoni- west hank
{1) @ - (3 {4) {3) {6) {7) (8) (9) fied zone)  sect 12 cts
25-Aug 20 1.5 3.0 79.5 4.83 0.0 360 100.5 -180.0 £80.5
26-Aug 20 1.3 38.0 79.3 4.83 34 1.0 360 100,35 ~180.0 280.9
27-Aug 30 1.3 3.5 %.90 4.88 107 21.9 360 %.0 -180.0 270.0
28-Aug 1.5 88.5 120.0 7.38 10 1.4 360 £0.0 -180.0 240.0
29-flug 3 15 9.9 127,90 1.% ] 0.6 360 53.0 -180.0 233.0
30-Aug 0 1.3 9.5 127.0 7.9% 3 0.6 360 53.0 -180.0 233.0
31-Aug 30 1.5 95.3 127.0 1.% 7 0.9 360 3.0 -180.0 233.0
01-Sep o 1.5 %.0 121.5 7.9 a 1.1 360 58.5 -180.0 238.5
02-Sep 30 1.5 %.0 121.5 .30 3 0.4 360 58.5 -180.0 236.5
03-Sep 5 1.5 76.0 122.3 6.33 12 1.9 360 51.0 6.5 44,5 42
04-5ep 45 1.5 76.9 122,93 6.33 27 4,3 360 51.0 6.5 44.5 9
05-Sep 5 1.5 76.0 122.5 6.33 29 4,6 360 51.0 6.9 44,5 102
06-Sep 45 1.5 76.0 122.5 6.33 .16 2.3 360 21.0 6.5 44,5 56
07-Sep 45 5.0 73.0 123.0 6. 08 41 6.7 360 30.5 6.5 44,0 148
08-Sep 45 5.0 73.0 123.0 £.08 131 el.5 360 50.5 6.5 44,0 474
03-Sep 45 5.0 73.90 123.0 6.08 1 0.2 360 0.5 6.5 44,0 4
10~Sep 45 9.0 70.0 124.0 5.83 28 4.8 360 5.0 -180.0 236.9
11-Sep 45 9.0 £8.0 122,0 3.67 3 0.9 360 58.0 -180.0 238.0
12-Sep 85 8.0 £8.0 122.0 5.67 0 0.0 360 5.0 -180.0 238.0
13-Sep 43 9.0 68.0 122.0 3. 67 0 0.0 360 2.0 6.0 46.0 0
14-Sep 28 10,0 87.0 125.0 7.23 2 0.3 360 48,5 6.3 42,0 b
15-Sep 28 10,0 87.9 125.0 7.25 0 0.0 360 48,5 6.5 42.0 0
16-Sep 28 10.0 87.0 125.0 1.8 2 0.3 360 48.3 6.3 42.0 6
17-Sep 28 10.0 87.0 125.0 1.25 1 0.1 360 48.0 7.0 41.0 3
18~Sep 28 10.0 87.9 125.0 7.25 6 0.8 360 48.5 6.5 42.0 17
19-Sep 28 10,0 87.9 125.0 .25 7 1.0 360 48.5 6.5 42,0 20
20-5ep 4 1.5 78.0 119.5 6.30 7 1.1 360 9.0 6.5 47,9 26
21-Sep 4 1.5 78.0 119.5 6,30 12 1.8 360 4.0 6.3 47.5 44
a2z-Sep 40 1.5 78.0 119.5 6. %0 8 1.2 360 94,0 6.5 47,5 29
23-Sep 4 1.5 76.9 119.5 6.50 2 0.2 360 €0.5 -180.0 240.9
24-5ep 4 1.5 78.0 119.5 6.90 7 1.1, 360 60.3 ~180.0 240.9
223 1,072
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fipperusx D. Distance (feet) of insonified and uninsonified zones by the easy ..nk sonar counter and estisated -
nunber of chum salmon passing upstream in the east side uninsonified zore in the Sheenjek River 1987.
Extent of Adjusted Average Uninsoni- Distance Distance  Expanded cts
Transducer insoni fied Width of count in  count per fied zone  end of between to midway
~ distance Dead Counting zone (includes sector sector lineal ft River (to mid-  west beaw sonar between sonar
Date from shore FRange  Hange  inshore lead) 16 (Ft) 16 (sector 16)  Width river) is from beass beawss/using
U ' (N+(2)+(3) (6)/(5) (8)/2-(4) widriver  (uninsoni- east bank
() @ @ (4) (5) (6) (M () (9) fied zone)  sact 16 cts
25-flug 0 360 180.0
26-fug 0 360 180.0
27-Aug 0 360 180.0
28-flug 0 360 180.0
29-Rug 0 360 180,0
30-Aupg 0 360 180.0
31-Aug 0 360 180.0
01-Sep 0 360 180.0
02-5ep 0.0 360 180.0
03-Sep 87.0 1.9 9.0 186.5 6.1235 b 1.0 360 .9 51.0 44,9 22
04-5gp 87.0 1.5 98.0 186.9 b. 125 1 0.2 360 .9 51.0 44,95 §
05-5ep B7.0 1.5 9.0 186.5 6. 125 2 0.3 360 .3 51.0 44,5 7
06-Sep 87.0 1.5 98.0 186.5 6. 125 1 0.2 360 -6.9 51.0 44,5 4
07-Sep 87.0 4.5 93.0 186.9 5.938 0 0.0 360 .9 3.9 44,0 0
08~Sep 87.0 4,3 95.0 186.5 2.938 0 0.0 380 6.3 0.5 44,0 0
09-Sep a1.0 4,9 9.0 186.5 5,938 0 0.0 360 6.5 30.3 44,0 0
10-Sep 0 360 180.0 5.0
11-Sep 0 360 180.0 58.0
12-Sep 0 360 180.0 58.0
13-5ep 87.0 3.0 9.0 186.0 6.000 2 0.3 360 .0 5.0 46,0 8
14-Sep 87.0 5.9 94.0 186.5 5.873 0 0.0 360 -h.5 48,9 42,0 0
15-Sep 87.0 5.5 9.0 186.9 5.875 4 0.7 360 6.5 48,3 42,0 14
16-5ep 87.0 5.9 94.0 186.9 5. 873 3 0.9 360 .3 48.5 42,0 18
17-Sep 87.0 5.0 9.0 187.0 9.938 0 0.0 360 -7.0 48.0 41.0 0
18-5ep 87.0 1.9 98.0 186.9 6. 125 0 0.0 360 -6.9 48,5 42.0 0
19-Sep B1.0 1.9 9.0 186.5 6.125 1 0.2 360 -6.5 48.5 §2.0 3
20-5ep 87.0 1.5 94.0 186.5 6. 123 3 0.5 360 - -b.5 54,0 41,5 12
21-Sep 87.0 1.9 9.0 186.5 6.125 1 0.2 360 -6.5 54,0 47.9 4
22-5ep 87.0 1.9 98.0 186.5 6. 129 1 0.2 360 6.5 54. 0 41.35 4
23-Sep 0 : 360 180.0
24~3ep 0 360 180,0
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