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ABSTRACT

Fall chum salmon escapement in the Sheenjek River was monitored by
hydroacoustic techniques for the sixth consecutive year in 1986. The
sonar-estimated escapement was 83,197 from 17 August to 24 September with
the mean date of run passage occurring on 3 September. Approximately 46%
of the sonar estimate was observed prior to 31 August. Daily upstream
migration was primarily confined to periods of darkness with peak hourly
passage occurring on the average between 0300 and 0400 hours.

Age composition as revealed from beach seine and carcass samples was 8% age
3, fish; 41% age 4, fish; and 50% age 51 fish. Less than 1% of the fish
s;mpled were age . Fall chum salmon” samples were also collected for
subsequent ana]ysislin support of on-going stock separation studies.

KEY WORDS: Fall chum salmon, Oncorhynchus keta, hydroacoustic, sonar,
escapement, enumeration, Yukon River, Porcupine River, Sheenjek
River.
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INTRODUCTIOM

Yukon River fall chum salmon are in great demand commercially and are
harvested in 6 fishing districts in the Alaskan portion of the drainage.
Commercial harvest also occurs in the Canadian portion of the drainage near
Dawson. Although commercial harvest is permitted in portions of the Tanana
River, none is permitted in the Koyukuk or Porcupine River drainages. The
majority of commercial catches are presently made in the lower river,
downstream of the village of Anvik. However, value of fall chum salmon as
a subsistence item is far greater throughout the upper river, upstream of
the village of Koyukuk. Fall chum salmon are larger, spawn later, and are
less abundant than their counterpart, summer chum salmon. They primaril

spawn in the upper Yukon River drainage {upstream of the village of Tanana{
in spring-fed tributaries which usually remain ice-free during the winter.

During the period 1960 through 1980, only various segments of annual
returns of fall chum salmon were occasionally estimated from mark-and-
recapture studies. Excluding these tagging studies and apart from aerial
assessment of selected.tributaries since the early 1970's, comprehensive
enumeration studies were sporadic and limited to only 2 streams through
1980; the Fishing Branch River {Porcupine River drainage) and Delta River
(Tanana River drainage).

Although total abundance estimates for fall chum salmon returns to the
Yukon River are still Tacking, comprehensive escapement enumeration studies
have intensified throughout the drainage in recent years, particularly in
1985 and 1986. The Canadian Department of Fisheries and Oceans (DFO)
estimated, by mark-and-recapture methods, the abundance of fall chum salmon
crossing the U.S./Canada border into the Yukon Territory in 1982 and 1983
(Milligan et al. 1984} and again in 1985 and 1986, Escapement to the
Fishing Branch River was monitored by DF0 with reinstallation of a weir in
this stream in 1985 and 1986. Fall chum salmon escapement to the Chandalar
River was estimated for the first time in 1986 with the operation of
hydroacoustic equipment by the U.S. Fish and Wildlife Service (USFWS)
(Simmons in preparation).

The Alaska Department of Fish and Game (ADF&G) has attempted to estimate
the total number of fall chum salmon in the mainstem Yukon River passing
Pilot Station (rivermile 122) in both 1985 (Mesiar et al. 1986) and 1986
(Thompson and Mesiar 1987). Total abundance of fall chum salmon spawners
in the Delta River was estimated by ADF&G in 1985 and 1986 based upon a
spawner time-density curve developed by Barton (1986a). Finally, Sheenjek
River fall chum salmon run timing and escapement abundance has been
estimated annually since 1981 using hydroacoustic techniques.

STUDY AREA

The Sheenjek River heads in the glacial ice fields of the Romanzof
Mountains, a northeastern extension of the Brooks Range, and flows
southward approximately 250 rivermiles to its confluence with the Porcupine
River. Although created by glaciers, the river's numerous clearwater
tributaries quickly convert it to a clearwater stream. Water clarity is
somewhat unpredictable, but is generally clearest during periods of low
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water; water level normally begins dropping in late August and September.
Upwelling ground water composes a significant proportion of the river flow
volume, especially in winter, and it is in these spring areas that fall
chum salmon spawn, particularly within the lower 100 miles of the river.
An escapement objective of 40,500 fall chum salmon was established for the
Sheenjek River in 1985. 1/

OBJECTIVES

Overall objectives of the 1986 Sheenjek River fall chum salmon study were
to determine the timing and magnitude of adult salmon escapement and to
collect age, sex, and size information on sampled portions of the run. The
following specific objectives were identified:

1. estimate timing and magnitude of the fall chum salmon escapement
using hydroacoustical techniques;

2. estimate age, sex, and size composition of the spawning
population;

3. support stock separation studies based upon scale pattern
analysis (SPA) and protein-gel electrophoretic analysis by
collecting fall chum salmon scales and tissue/organ samples;

4. monitor selected climatological and hydrological parameters daily
at the project site for use as baseline data.

MATERIALS AND METHODS

Two 1981-model, Bendix side-scanning sonar counters were operated at
approximately rivermile 6 on the Sheenjek River in 1986 at the same
counting site used in 1985 (Figures 1 and 2). One counter was operated
from either bank and without deployment of artificial substrates. Fish
leads were constructed to shore from each deployed transducer, preventing
salmon from passing upstream inshore of the transducers. A 20-foot
aluminum counting tower was assembled and deployed near the west bank
transducer to facilitate visual and oscilloscope calibrations of the west
bank sonar counter. Installation and operational procedures of each
counter was the same as in previous years.

Daily oscilloscope-sonar counter calibrations were made for each counter
and calibration procedures were the same as described by Barton (1983}.

An adult salmon beach seine (100 feet long, 66 meshes deep, 2.5-inch
stretch measure mesh) was periodically fished at approximately rivermile 12
to sample adult salmon for age, sex, and size composition. Captured fish
were enumerated by species. Chum salmon were sexed by external
examination, measured to the nearest 5 millimeters from mideye to fork of
tail, and scale sampled for subsequent SPA studies. Three scales were

1/ The current escapement objective for the Sheenjek River is 62,000 fall
chum salmon.
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removed from an area posterior to the base of the dorsal fin and above the
lateral Tine on the left side of each fish. A small section of spine (3-4
vertebrae) was removed from an area posterior to the anal fin of each fish
for subsequent age determinations.

One hundred fifty chum salmon were further sampled for subsequent
electrophoretic analysis. Tissue samples collected from each of these fish
included muscle, heart, and liver. The tissue samples from each fish were
individually bagged and placed into coolers containing dry ice before being
flown to Fairbanks for freezing. Containers were labeled according to
location, species, and date(s) samples were collected and then forwarded to
the Canadian DF0 office in Nanaimo, B.C. for subsequent processing.

A depth profile was made at the counting site on 17 August by stretching a
cne-quarter-inch rope across the river and measuring water depth every 10
feet with a precalibrated spruce pole (Figure 3). A river water level
gauge (meter stick) was installed at the sonar site on 18 August. Daily
changes in water level and surface water temperature were measured at noon
(Appendix Table 1). Surface water velocity was measured daily at each
sonar transducer with a digital flow meter (Appendix Table 2 and Figure 4).
Other daily observations included recording the occurrence of precipitation
and percent cloud cover,

An aerial survey was flown of the Sheenjek River fall chum salmon spawning
areas in a PA-18 (Super Cub} on 2 October to estimate abundance and
distribution of adult saimon spawners.

RESULTS AND DISCUSSION
Timing
In 1986, the west and east bank sonar counters became functional on 17 and
19 August, respectively. This represents approximately 2 weeks earlier in

start-up of fall chum salmon enumeration on the Sheenjek River compared to
previous years:

Total Days
Year Starting Date Ending Date Monitored
1981 31 August 24 September 25
1982 31 August 22 September 23
1983 29 August 24 September 27
1984 30 August 25 September 27
1985 2 September 29 September 28
1986 17 August 24 September 39

Although sonar operations have terminated each year prior to the end of the
salmon run by an unknown number of days, it is hypothesized that a
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relatively small portion of the total run passes subsequent to the
termination of annual sonar operations in most years based upon results of
historic aerial surveys. Generally, salmon are present and spawning at
most major spawning areas in the Sheenjek River by late September.

Based upon a time-density model developed by Mundy {1982, 1984} to describe
salmon migration run timing, timing of the 1986 fall chum salmon run to the
Sheenjek River was one of the earliest observed since sonar enumeration on
this river began in 1981. The pattern of the migration is described by the
mean date of passage (a measure of central tendency) and the standard
deviation (a measure of dispersion). These statistics are calculated from
the proportion of the total escapement occurring each day. Further, the
median date is the date by which 50% of the sonar estimate is made. These
statistical parameters are given below for the migration of fall chum
salmon into the Sheenjek River during the past 6 years:

Mean . Standard Median Duration of
Year Date Deviation Date Project (days)
1981 8 September 5.12 7 September 25
1982 12 September 6.50 14 September 23
1983 13 September 7.26 14 September 27
1984 11 September 7.67 9 September 27
1985 18 September 7.46 20 September 28
1986 3 September 8.96 31 August 38

It is likely that the 1986 run was nearly the same (if not slightly later)
as that observed in 1981. Duration of counting in 1981 was from 31 August
to 24 September with a mean date of run passage indicated as 8 September.
If daily counts observed in 1986 for the same period as monitored in 1981
(i.e., 31 August to 24 September) are subjected to the time-density model,
the mean and median dates of run passage would have been shown as
10 September and 9 September, respectively. Thus, it is 1ikely that timing
of the 1981 and 1986 runs were very similar and earlier than fall chum
salmon run timing in the Sheenjek River observed in 1982 through 1985
(Figure 5). It is thus plausible to assume a higher proportion of the run
in 1981 was unsampled in the 2 weeks prior to sonar operations than in 1982
through 1985. The latest run in the Sheenjek River was observed in 1985.

The diel pattern exhibited by migrating salmon in 1981 through 1984 was
again manifest in 1986. \Upstream migration commenced with the onset of
darkness and continued through hours of suppressed light. Overall, the
period of greatest upstream movement in 1986 occurred between 2100 and 0600
hours of the following morning (Figure 6). Peak hourly passage occurred
between 0300 and 0400 hours when, on the average, 9.22% of a day's count
was made, In only a single year since sonar operations have been conducted
on the Sheenjek River (1985) has the diel pattern in migration not been
exhibited. In that year it was speculated that increased movement during
periods of daylight was related to density-dependent factors, i.e., a large
run size and late run timing (Barton 1986b).
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Abundance

The west bank sonar counter became functional by 2100 hours on 17 August
and operated through 0800 hours on 24 September. The east bank sonar
counter was operating by noon on 19 August and removed at approximately
1000 hours on 18 September due to electronic failure.

Sonar counts were adjusted daily based upon oscilloscope calibrations of
each counter. A total of 188 calibration periods averaging 24 minutes each
occurred with the west bank counter, while 148, 24-minute calibration
periods occurred with the east bank counter. The lower number of periods
associated with the east bank counter reflects early removal of that unit.
In total, 336, 24-minute calibrations for approximately 134 hours were made
for both sonar counters:

Time of Day West Bank East Bank Total

0001-1200 hrs 24.6 hrs (32.9%) 20.0 hrs (33.5%) 44.6 hrs (33.2%)
1201-2400 hrs  50.0 hrs (67.1%) 39.6 hrs (66.5%) 89.6 hrs (66.8%)

Total 74,6 hrs 59.6 hrs 134.2 hrs

The east bank sonar counter was shut down on 18 September due to electronic
failure, 7 days earlier than the west bank counter. Estimates for fish
passing the east bank were made for those 7 days by multiplying the west
bank adjusted counts by a factor of 0.4981; the average percentage that
east bank counts were of west bank counts for the period 5-17 September.
The resulting total adjusted east and west bank sonar count was 14,571 and
35,592, respectively, or 50,163 for both banks combined for the period 17
August through 24 September (Table 1).

Actual counting range for the west bank sonar counter varied throughout the
season from 44 to B0 feet while that for the east bank varied from 30 to 90
feet, depending upon initial placement and subsequent relocation of
transducers as necessitated by fluctuations in river water level (Appendix
Tables 3 and 4). Consequently, the uninsonified zone in midstream (i.e.,
the distance between the ends of the 2 sonar beams) also varied throughout
the season and ranged from a maximum of 193 feet on 17 August to a minimum
of 50 feet on 17-18 September. This represents a much larger uninsonified
zone than was experienced in 1985 (35 feet).

Unfortunately, distribution of fish passing through each sonar beam could
not be accurately determined from examination of counts by electronic
sector due to the inability to adjust target "valid hit" criteria by
electronic sector on the 1981 model counters. It was observed that when
fish were accurately being counted in nearshore sectors they were often
being over or undercounted in offshore sectors (or vice versa). It was
hypothesized that this was due to differences in fish swim speeds relative
to water velocities at a given location. Whereas, the overall adjusted
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counts for each sonar counter are accurate, counts per electronic sector
cannot be used to accurately document upstream-migrant salmon distribution.
The s?me phenomenon was also observed in 1985 at the present site {Barton
1986b).

Since it was apparent from visual observations from the counting tower that
salmon were indeed passing upstream in the uninsonified zone, the following
technique was used to estimate that number:

I
_ Cie .
Xn = I 16n7 Zni
=1 Digpg
where: X = Number of salmon to midriver in uninsonified zone
n for counter =
clSni = Adjusted count in sector 16 for counter = on day <
D,... = Linear distance {in feet) of sector 16 for counter » on
1671 d .
ay ©
. = Uninsonifed zone (in feet) to midriver from counter =
ni .
on day <
n = East or west bank counter
I = Total number of days sonar counter operated

The above equation was used with the west bank data to estimate midriver
fish through 14 September. The equation was modified to estimate midriver
fish (using west bank data) for the period 15-24 September. Movement of
the west bank transducer and readjusted counting range left only 1 foot
between the end of the sonar beam and midriver for that period (15-24
September). However, fish were still being counted in sector 16.
Consequently, "Z" in the above equation (which was 1 foot) was subjectively
given a value of 25 feet; extending the west bank midriver uninsonified
estimate to 24 feet beyond midriver for this period of time. No fish were
counted in sector 16 of the east bank counter after 11 September and thus
the estimate of midriver counts, using east bank data subsequent to that
date, was zero (Appendix Tables 3 and 4).

An estimate of 33,034 fish was made for salmon passing the sonar site in
the uninsonified zone resulting in a total sonar-estimated escapement of
83,197 fall chum salmon for the period 17 August through 24 September
(see Table 1). The proportion of the 1986 sonar-estimated escapement
which was observed prior to 31 August {the 2-week early start-up period)
was approximately 45.6% (37,949). If run timing in 1981 was in fact
similar to that of 1986 (as suggested earlier), total escapement in that
year may have been on the order of magnitude of 137,000 fall chum salmon.
Good escapement to the Sheenjek River in 1981 is also supported by the
higher-than-usual proportion of age 5 fish which returned in 1986 {see
following section).
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An aerial survey was flown of the Sheenjek River from the mouth upstream to
the vicinity of Haystack Mountain (approximately rivermile 80) on
2 October. The survey was given an overall rating of “poor" due to high
winds and turbulence, making observations difficult. A total of 12,659
fall chum salmon were enumerated (12,101 live and 558 dead}. Spawning was
Judged to be at peak. The aerial survey attributed to only 15.2% of the
total sonar-estimated escapement for the season.

Age, Sex, and Size Composition

A total of 18 beach seine hauls on 7 separate days from 5-22 September
resulted in a catch of 376 (145 males, 231 females) chum salmon, 11 Arctic
grayling, and 11 round whitefish (Appendix Table 5). Three hundred
twenty-nine of these chum salmon were sampled for sex, size, scales, and
vertebrae. One hundred fifty were additionally sampled for subsequent
electrophoretic analysis. An additional 121 chum salmon carcasses (57
males, 64 females) were collected from gravel bars on 14 and 22 September
and all sampied for sex, size, scales, and vertebrae.

Legible vertebrae from 442 chum salmon revealed age composition to be as
follows:

Age 0.2 = 8.1% (brood year 1983)
Age 0.3 = 41.2% (brood year 1982)
Age 0.4 = 50,0% (brood year 1981)
Age 0.5 = 0.7% (brood year 1980)

The male-to-female ratio of the age sampies was 1.0:1.2 with males larger
than females for a given age group (Table 2 and Figure 7).

Table 3 contains historic age composition data for Sheenjek River chum
salmon escapement samples. With the exception of 1986, all other age
determinations were made from scales. Clark (1986 unpublished) found in
a study using fall chum salmon spawners from the Delta and Toklat rivers
{Tanana River drainage)} in 1985, that vertebrae tended to represent fall
chum salmon ages as older than age determinations from scales. This he
attributed to the tendency of scales to erode or be absorbed 'as
migration to the spawning grounds proceeded, while vertebrae do not. The

reatest differences in age composition occurred in the proportion of age 5
?0.4) fish for both Delta and Toklat river samples. Vertebrae tended to
represent a higher proportion of fish as age 5 than did scales.

Fluctuations in age composition can be explained by differences in
abundance between year classes. For example, age 3 (0.2) fish predominated
the 1974 samples (66%), reflecting a very large year class (1971) that
returned predominantly in 1975. In subsequent years, excluding 1979 and
1980 when no samples were collected, age 4 (0.3) fish usually predominated,
followed by age 5 (0.4) fish., Samples were collected with gillnets in
1981, 1982, and 1983 and consegquently, age 3 fish may be underrepresented
while the proportion of older aged fish overrepresented in those years.
The high proportion of age 5 fish in 1986 reflects a strong 1981 year
class.



Table 2 Mean jergin at age {by sew) of fall cham saleon sanpied in tne Sheen)ek

River in 1586, 23

15

Brood Yesr and Age Sroun

1583 1382 198 1980

0,2 0.3 9.4 0.5 Total
FEWALES
Length - 576 589 - 581
Standard Deviation 2319 2.2 2.77 - .07
Sanple Siz 2 k] 120 2 1
Porcent 4, 8% 2.2 L2 o4 54, 5%
WiLES
Length 570 601 &3 - bi4
Standard Dwviation 30.36 30,48 3.5 - 36 43
Sanple Size 15 Bh 101 1 210
Pevrent 1.4 1908 2. 0.2 5.3
SEXES COMRINED
Length 361 a7 809 - 36
Standard Deviation 28.37 3.7 k1A - .3
Sample Size 3% 182 22t 3 M2
Percent 8.1% .2 30.0% [ 3 100, 0%

a Ffiges were ceterningd from vertstre amd designated using Eurcpean sethod.

Lengths were weasured from sid-sye to fork of fail to mearest 5 willimters.
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-Figure 7. Length frequency distributions by sex and age groups of Sheenjek

River fall chum salmon sampled in 1986.




Table 3. Comparative age compostion of Sheenjei Aiver fall cnuw salacn
escapewents, 1974-1986. a

Sample
Year fige 0.2 fge 0.3 fAge 0.4 fge 0.5 Bize
1974 b 66X 30% 3 o 137
1975 b k) 4 5% & 12 197
1976 b - 105 ] S48 0% 118
1977 b {1% 73% 6% ) ] 178
f978 b 8 Bex 10% % 1590
1979 - - - - -
580 - - - - -
1981 ¢ K’ ) 858 12 Trace 3%
1982 ¢ Ky 47% a0 Trace 103
1983 ¢ B. 5% am 6. 3% 0x 108
1984 d 1% a1 @ 0% 297
1385 d 12 k1) &% 0% 3
1966 d,e 2} 3 §1% 508 1% 442

a All age determinations were from scales unless ctherwise indicated.
Age designation is Eurecpean,

b Carcass samples handpicked frow the spawsing grounds.

c Escapesent samples takem with 5-7/8 inch pesh gillnets at sona site.
Thus resulis are biased towards older age fish.

d Escapeeent samples takew with beach seime at rivermile 12.

e fAge determination was by vertebrae,
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SUMMARY

The 1986 Sheenjek River sonar-estimated escapement from 17 August to
24 September was 83,197 fall chum salmon, including an estimated
33,034 which passed upstream between counting units in the
uninsonified zone. This represents slightly in excess of double the
?Zgagggint objective established for the 1986 season in this stream

Nearly 46% of the sonar-estimated escapement in 1986 was observed
prior to 31 August. Mean and median dates of run passage were
3 September and 31 August, respectively.

Daily upstream migration of chum salmon was primarily confined to
periods of darkness or suppressed light. Peak hourly passage occurred
between 0300 and 0400 hours when, on the average, 9.22% of a day's
count was observed.

A good aerial survey of the Sheenjek River to estimate fall chum
salmon spawning abundance was not obtained in 1986.

The chum salmon sex ratio in 1986 was 39% males and 61% females based
upon beach seine sampies at rivermile 12 from 5-22 September. Carcass
surveys in the same vicinity on 14 and 22 September resulted in a sex
ratio of 47% males and 53% females. Overall age composition as
determined from vertebrae was approximately 8% age 3 fish; 41% age 4
fish; and 50% age 5 fish. Less than 1% of the fish sampled were
age 6.

Tissue/organ samples were collected from 150 chum salmon and forwarded
to the Canadian DFO for subsequent electrophoretic analysis. Scales
were also collected from these fish in support of stock separation
studies (SPA) conducted by ADF&G.

CONCLUSIONS

It is essential to initiate sonar operations in the Sheenjek River not
later than approximately mid-August to ensure the 1likelihood of
determining precise fall chum salmon escapement timing to this stream,
particularly in years of earlier-than-average returns.

The higher proportion (40%) of fish estimated passing the sonar site
in the uninsonified zone in 1986 as opposed to 1985 (23%) was
attributed to 1increased river width and, in turn, a larger
uninsonified zone,

Data collected in 1986 on Sheenjek River fall chum salmon run timing
and age composition suggest total escapement to this stream in 1981
may have been on the order of magnitude of 137,000 fish.



19
RECOMMENDATIONS

It is again recommended that Sheenjek River sonar operations be initiated
in mid-August and continue <through the end of September to more
precisely document fall chum salmon escapement magnitude and run timing.
Two counters should be operated from the 1986 site unless substantial
alteration to the stream bottom occurs. However, it is highly recommended
that at least one (possibly two) of the newer model (1985) long range,
Bendix side-scan sonar units be used. The 1985-model counters can be
operated at variable ranges to a maximum of 500 feet. In addition, "valid
hit" criteria can be manually selected as necessary for each of the
individual electronic sectors. These combined features of the 1985-model
counter should result in eliminating a midriver uninsonified zone in
subsequent years as well as reveal accurate spatial distribution of
migrating fish.
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fpperdix Yaile 1. Daily changes in water level and surface sater tew-
nerature &t the Sheenjek River groject sits, 1386.

WATER LEVEL
Yetar Daily ero Water
Tay Late feading a Change Datua Tems b

1 18-flug 21.00 0. 90 0.0 e
2 19-Auy 27.00 6,00 4.0 i3
3 20-lug 33,30 .30 -12.3 48
4 21fug 30,00 .30 3.0 §
5 22~flug 21,00 3.0 0.0 46
6 23-fug 26,50 550 .9 L]
7 24-lug 3130 -5, 00 -10.5 45
8 5-Aug 33.04 -7.30 -18.0 43
9 26-flug 49.00 -10. 00 -28.9 43
10 27-fug 5. 50 =7.50 ~35.9 ]
it 28-fug 60.50 -4.00 -39.% &
12 29-fug 65.00 4,50 -44,0 &
13 30-fug 83. 50 0.3 -44,3 5]
15 g 3. 00 3.3 -3 L]
13 01-Sep 32.00 §,00 -i1.0 &
16 - 02-Eap 56. 50 2.5 -33.3 iR
17 {3-Sep £0.00 -5 -39.0 58
18 = O4-5ep 63.90 -3.30 -§2,3 55
13 {a-Sep 67.00 ~3.5 -46, 0 &5
20 OE-Sep 70. 00 3. 00 -43,0 55
2t 07-5ep 72,00 -2,00 -31.0 1)
a2 (B-Sep 73. 00 =300 .0 &
23 3-Sep 7500 -2, 00 -58.0 &5
24 10-5ep A6, 00 -3.00 -A.0 45
=] 11-5ep 43.00 -3.00 -62.0 &
ch 12-5ep 89.30 -2.50 ~B4.3 g
27 13-Sep 87.50 -2.00 6.3 2
24 14-Sep 88.30 -1, 00 -67.3 43
29 1S-Sep 89,00 -0.90 -58.0 ]
0 16-5ep 88,00 1,00 670 43
3 17-5ep 83,50 -1.50 -£8.5 &
2 18-Sap 83.00 0.5 -8.0 &5
33 19-5ep 90,00 -{.00 -£9.0 45
3 . 20-Sep 91.00 -1. 00 ~10.60 45
k.- 21-%ep 91.00 0.00 ~T0.0 41
b &2-Sep 92.00 .00 . =T1.0 39
kg 23-5ep 9%2.30 .3 -11.5 k]
38 24-Sep 93.00 -0.50 -12.0 T

a Meter reading in centimeters,
b Tesperature in degrees Fahreeheit.



Appandix Table 2 GSurface watsr velociiies weasured caily 3t tae east
and west Tank sonar tramsducers, Zheenjex River, 1386

SLRFACE WATER VELDCITY

/5EC FT/SEC
Day Datz  west Bank  East Bam West Bank  East Bamk
! 18-Pyn a3 305
2 19-ug %0 2.9
3 20~fug BA 7 N 1.54
4 21-fug % 5 s 315 1.15
3 22-ug 100 e 3.28 .
6 23-fug 94 0 e .2 1,64
7 24-Ayg 98 S . 1,80
8 &S-flug 93 53¢ 3,09 1.80
9 E-ug 83 62 s n 2.03
10 2 ug 73 3 2.9 1.7%
| 28-flug a7 2. 85
12 2%-fug % 8 313 2N
13 0-Gug 9% % 115 2.49
14 31-fag 38 s a2 an
i3 01 -Sep 101 5 i3 g.46
16 02-Sep 105 2 3.44 2.3
£7 03-Sep 100 76 i3 2.49
18 04-Seq 93 74 312 2.8
19 95-Sap % 2 315 2%
20 05-5eg %5 3! 3.12 2.3
21 07-5ep a5 66 a7 217
2 08-5ap ) 7t 2.8 23
23 09-5ep 0 68 .9 2.23
24 {(0-Seq a &7 2.69 2.20
&5 11-5ep 84 £2 .7 2.03
% 12-%e3 Bt 66 2.65 2.17
21 13-5ep 78 bt 2% 2.00
28 {4-Sep bi3 &3 2.4 2.07
29 15-5ep a1 ] 2,66 .03
20 16-5ep 8 69 2.8 2.2
3t 17-5ep a8 €5 28 213
2 18-Sep 75 70 2.46 2%
33 19-5ep 85 83 &N 2.07
K 20-5ep 86 .8
3 21-5ep B2 2.69
3% 22-5ep a3 2.79
3t 23-Sen 86 .82
3 245 a1 2.66

# Velocities taken imediately at shoreline and not at transducer.
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Boperdix Tabie 3, Distance (feet) of irsonified and uninsomified 2enes by the west bank sonar counter and estimated
rueder of chum salmson passing usstreaw in the west side wninsonified zome in the Sseenjek River 1386,
#EST BANK
tutent of Sonar Rverage tninsomi—  Expanded
Transduzer ingonified Ridth of chunt count per fied zone  pourts
distance  Dead Courting zone linciudes  sector  sector  Jireal ft River (o mid- to aid-
Date  from shore lange  Aange irshore lead) 16 {Ft) 16 {sector 16)  Width river} rivar}
(1) +(2}+ (3 B/ (9) {@r/2-ie) 9N
£} 2 3 4) {5} {6) ¥3] (8} 9 $10)]
17-tig % 1 70 127 4,375 3 0.7 320 33 23
18-Aug % t & 137 5.000 21 §.2 320 23 97
19-Pug % 1 80 "7 .70 i 8.3 320 LY; %
20-fug % 3 0 117 370 B4 t7.1 320 43 T4
2l-fug % 1 &0 117 3.7% 20 8.0 320 LY 34
22y % b &0 17 3. 750 T 20.5 320 43 aad
23-Aug b { &0 117 3.7% k3 9.3 320 43 401
2a-fug % 1 )] 147 .70 13 6.3 320 43 &899
2y % 1 & 117 3750 150 40.0 20 43 $, 120
&g » 1 &0 17 3. 730 182 - 43.2 320 43 1,68
27-hug 8% t 70 136 4,30 226 S1.7 R0 30 1,50
B-Aug -} 1 45 135 2.813 183 87.2 320 &3 1,680
29-0ug 89 1 43 139 2.813 184 9.4 320 ] 1,636
2-fug ® 1 45 135 2.813 123 3.7 320 25 1,093
31-fug n 1 43 133 2.813 13 43.7 320 25 1,093
01-Sep a9 1 43 135 2,813 L4 20.3 20 23 507
{2-5eq 89 1 43 135 2.813 B .9 3220 25 747
03-3ep 89 1 45 135 2.813 62 20 30 25 551
04-Sep 89 1 45 133 2,813 76 er.0 320 25 676
(5-5ap t ik 134 2.7TH )| 4.9 320 5 358
06-5ep &3 1 44 134 .70 i 16.7 220 26 435
07-Sep <) t i 124 2. 750 a3 .2 20 25 7685
08-3en 89 1 44 134 2.750 67 24,4 20 26 €33
09-Sep 89 1 13 134 2. 70 62 22 20 2% s
10-Sep 83 1 &4 134 2.7% % 13.1 320 % 340
11-5ep 89 1 & 14 2. 730 X 1.7 20 28 an
12-5ep 89 1 &4 134 2.750 % 34,9 320 26 208
135 5 i 22 134 2,750 & 2.5 320 26 -
t4-5ep B2 t i 134 2.7% 1% 5.7 320 % 1,473
15-Em 104 1 3 158 3.313 118 5.6 320 (2 25 B9 %
16-5ep 104 1 3 158 3313 € 20.8 320 @ 25 2l
17-Bep 104 1 54 1599 3.373 1m 29.9 320 {1 &3 Tia ¢
18-Sep 104 H ) 153 3355 =3 19.6 320 1) &5 43 «
138 104 { ] 139 3375 108 30.2 320 Hh 23 7% &
20-Sep. 104 t * 159 3% ® 10.7 320 t1) 25 257 =
21-5ep 106 1 54 153 .33 L7 16.9 320 (1) & A2
22-Sep 104 1 52 157 3.250 k' 10.5 320 3 5 262 &
&3-5en 104 i b 157 3.2% 20 B.2 30 (3) 25 156 »
24-5ep 104 1 52 857 3.25% & 1.8 20 (3 &3 A6 ®
3,050 27,6558

# Uninsonifisd 20ne subjectively extersed 25 feet beyord the emd of west bamk sorar beam (i.e., farther than mid-river),



fppardix Table 4.
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Distance (Feet) of inscoified and urimsonified zores By the east Zank somar counber and estimated
~ymber of chum galiom passing uosiream in the east sice unirsonifiad zone in tne Sheenrel Fiver 1905,

BANY

cagT
Extert of Sorar Rverage Sninsonr-  Exnarded
Trangdueer irsonified Width of count coun§ per fipd 7ome  czuets
distaree  Dead  Counting  zome lireludes  sector secter  lingal ft  River (io mid- {ic mid-
Data from chore Rarge Jarge  inghore lead) 16 Fi 18 {sector '6) width river} w1 an)
{11+12)+(3) {R) () {B) /2~14) N
89 {2) (3 £} {H {6) n {8) &H {103
17-fug 320 180
18-fug 320 180
19-fug 12 ! 70 a3 4,313 ) 0.9 20 I 70
20-Aug 12 1 i 23 4,375 12 2.7 30 7 211
21-fiug 12 t i a3 § 375 [ .4 320 7 108
22-Qug 12 1 70 8 4,375 2 1.3 20 7 563
23-0ug 12 t 10 a3 4,373 6 1.4 20 77 106
a-h 12 t 70 a3 4,373 td 2.7 320 m 2i1
25-flug 3 1 1] 53 4,083 €6 6.2 320 6l 99t
25-Aug Kt 1 bi 104 435 b4 16.6 =20 96 819
27flug R 1 0 104 4.315 27 &2 320 3 183
2-hug 40 t 3 n 1.878 2 11.7 320 83 1,044
29-flug 40 1 80 101 3.0 k1d 99 320 5B sea
30-Rug A i &80 10 3730 13 3.3 320 b T 205
31-Auy 4 1 B0 101 LT 0 0.0 20 B 0
01-5ep L 1 60 10t 3.0 0 0.0 320 3 0
0e-5ep 40 1 &0 101 3.70 12 3.2 20 ;) 169
03-5ep £0. b £ 10t 370 8 8.0 3% B 0
04-Sep ¥ 4 t 9% 13t 9. 625 0 0.0 320 x| Q
05-5en ¢ 40 t E 111 4,37 t 0.2 320 43 i
Q6-Sap & &0 1 70 111 4373 2 0.5 30 43 2
07-Bap 5 1 0 111 4,375 t 0.3 320 49 &2
08-S2p 40 1 70 111 4,373 { 0.2 320 43 11
09-Sep # 0 t 70 1§11 430 1 0.2 320 43 3
10-5ep # & 1 T 11 4.375 1 0.2 320 49 i1
1{-Sep & & 1 70 in 4,375 0 0.0 30 49 0
12-5mp ¢ A i pi4 111 4,315 0 0.0 320 3 0
13-5m ¢ 40 1 70 14 4,375 0 0.0 320 . 4 0
14-Sap & &0 1 0 11 4,375 j 0.0 320 49 0
15-8ep ¥ L) t % 11 4,373 0 0.0 320 A3 0
16-Sep # 40 1 b in 4375 0 0.0 R0 49 ¢
175 » 40 1 10 m 4,373 0 0.0 320 59 0
16-Sep & A0 1 T0 11 4.373 [ 0.0 20 49 0
19-5en 30 160
20-Sep 20 150
2t -Bep 3 160
22-ep 20 160
23-5ep 32 160
24-5=p 320 160,
5.3

+ Qays on which the sonar counter was operated on the 2 degree beas only.



Ppperdix Table 5 Sheenyek River beach seine catches and chum salwon sampled for age, sex, size, and
electrophoresis, 1986.

NUMBER CHLM SALMIN
oF ARCTIC ROLND
T SET8 HLE FEMALE BRAYLING  WHITEFISH  REMARKS
05-5ep 7 5 10 1 All chuws sampled for AW
06-Sep 3 1! 15 2 3 A1l chuss sampled for AL
(7-Sep 3 22 24 ] 6] fll chues sampled for AR
10-Sep 1 16 4 11 chuss sampled for MWL
1E~Sen t 34 9 1 2 All chums sampled for AR and
electrophoresis
17-5ep 2, b 60 | i 80 chums sampled for AL and
&0 chuns for plectrophoresis
22-5ep 1 ki g é 52 chuss sampled for AHL
TOTRLS 18 145 231 it 11
The following chua saleon were carcasses collepted by hoat survey of gravel bars.
14-Gep Fei} 13 All chums sampled for ANL
22-5ep k14 5t A1l chuws sampled for AWML
TOTALS 57 64
GAAND TOTAL 18 202 #95 1§ i1 Total chum salmon collected = 437

Total AW samples = &30
Total electrophoretic samples = 150
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