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PREFACE

The Susitna River is the largest watershed in the Cook Inlet basin
encompassing 2bout 19,400 square miles from its origin in the Alaska
Mountain Range to its discharge into Upper Cook Inlet (Figure A).
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Figure A. Susitna River drainage, 1984.

The Alaska Power Authority (APA)} proposes construction of two
hydroelectric dams at Watana and Devil Canyons on the upper Susitna
River {Figure A). The Alaska Department of Fish and Game (AOF&G) has
been contracted by APA to access the fisherv resources that might be
empacted by the proposed hydroelectric project. The APA-ADFAG contract,
initiated in November 1980, is still in effect.

This is one of a series of ADFAG reports in 1985 that will be submitted

to APA. This document only addresses the adult anmadromous fish
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PRAST
2.0 METHODS

2.1 Main Channel Escapement Monitoring

In 1984 salmon escapements were monitored at five main channel locations
on the Susitna and Yentna rivers (Figure 1}). In the lower Susitna River
reach [Intertidal (RM 0.0) to Chulitma River (RM 98.6)] a tagging site
was operated at RM 22 {Flathorn Station), a sonar site at TRM 04 (Yentna
Station) on the Yentna River {RM 28) and a second tagging site at RM 80
(Sunshine Station) between Montana Creek and the George Parks Highway
bridge. On the middle Susitna River reach [Chulitna River to upper
Devil Canyon {RM 161.0)] a tagging station was operated at RM 103
(Talkeetna Station) and another at RM 120 (Curry Station). With the
exception of Flathorn Station, a new tagging site this year, the other
four monitoring stations were at the same river mile locations in 1984

as in 1981 and 1983.

The five lower and middle river escapement monitoring stations in 1984
were operational according to the schedule in Table 1. At Flathorn (RM
22) and Sunshine (RM 80) stations four fishwheels were operated at each.
At Yentna Station (TRM 04), two side scan sonars (SS5) and two
fishwheels were run concurrentiy., In the Susitna River middie reach,
four fishwheels at Talkeetna Station (RM 103} and two fishwheels at
Curry Station (RM 120) were operated. The specific placement sites of
the 16 fishwheels and two sonars at the five sampling stations can be

found in Appendix 1.
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Table 1. Operation schedules at main channel Susitna and Yentna rivers
escapement monitoring stations, 1984,

Location Period
Station River River Mile Begin End
Flathorn Susitna 20 6/29 9/3
Yentna Yentna 04 7/1 9/5
Sunshine Susitna 80 6/4 9/10
Talkeetna Susitna 103 6/3 9/11
Curry Susitna 120 ~6/9 9/14

The two sonars operated in 1984 at Yentna Station (TRM 04) were the 1980
Model Side Scan Sonar Counters developed by the California based Bendix
Corporation. The somar installation and operating procedures followed
were in accordance with the manufacturer's operational manual (Bendix
Corporation, 1980). Except for occasional, heavy debris flows
associated with extreme high water the two sonar counters at Yentna
Station were run continuously, 24 hours per day, through the 1984 season.
The two fishwheels, one near each sanar off the north and south Yentna
River banks were operated a minimum of 12 hours daily during the season
for apportioning the sonar counts by species and for tag recovery data
from Flathorn Station sited 10 miles downstream, The sonar monitoring
and apportioning methodology followed this season can be found in

-

Barrett et al, 1984,

The 14 fishwheels used at the four tagging locations on tne Susitna
River main channel and the two operated at Yentna Station sonar site

(TRM 04} in 1984 were of a 1981 design by AODF&G/Su Hydro staff, The
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tagged with the spaghetti tags. The exception was at Curry Station (RM
120) where Petersen disc tags were used exclusively, In addition a
number of Petersenm disc tags used at Curry Station were labeled with
full size sequential numbers. These were used in marking sockeye and
chum salmon for observation life (Section 2.2.2). A percentage of the
tags used at all the stations were numbered to provide migrational
travel time. The methodology used to implant the Petersen and spaghetti
tags can be found in the Phase I, ADFAG/Su Hydro Adult Anadromous
report, (ADF&G, 1981).

At each sampling station on the Susitna and Yentma rivers in 1984 a
representative age, length and sex composition sample was collected

daily for each salmon species as follows:

Chinook salmon: An age, length and sex sample collected daily from
30 consecutively (regardless of size) caught fish. Except at
Sunshine Station where the sample was 30 consecutively caught

fish from the east and west bank fishwheels,

Sockeye salmon: An age, length and sex sample collected ¢.ily from
30 consecutively (regardless of size) caught fish, Except at
Ftathorn Station where the sample was 30 consecutively caught

east channel fish and 30 consecutively caught west channel

fish,






between mid July and mid August with some assistance by ADFAG, Su Hydro
staff, The surveys upstream of RM 98,6 were performed exclusively by Su
Hydro staff between July 21 and August 18. The index surveys below RM
98.6 were conducted by helicopter, foot, fixwing aircraft and inflatable
raft depending on access while the surveys performed above RM 98.§ were

performed by helicopter and foot (Section 2.2,2}.

The following subsections outline the other 1984 salmon spawning ground

and tag recovery survey work by Su Hydro Adult Anadromous staff in the

lomer and middle Susitna River reaches,

2.2.1 Lower Reach

The lower reach streams listed in Table 2 were surveyed weckly for
salmon presence by foot and occasionally by helicopter from July 21 to
October 7, 1984, The survey reach for each stream was the one-third

mile area from the mouth.

Table 2. Lower reach Susitna River streams surveyed weekly from July 21
to October 7, 1984,

Stream River River

Mile Stream Mile
Unnamed Creek 1.7 Fish Creek 1.2
Whitsol Creek 35.2 Rolly Creek 39.0
Wiilow Creek 49.1 Little Willow Cr. 50.5
Grays Creek 59.5 Kashwitna Creek 61.0
Caswell Creek 64.0 Sheep Creek 66.1
Goose Creek 72.0 Montana Creek 717.0
Rab-.deux Creek B83.1 Sunshine Creek 85.1
Birch Creek 89.2 Trapper Creek 91.5
Cache Creek 895.5
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Surveys were also conducted by helicopter between RM 28 and 98.6 for
salmon spawning in the Susitna River main channel, side channels and
associated sloughs near weekly from August 21 to October 17. Areas
suspected of supporting salmon spawning were ground checked by foot and
boat between schedulad surveys. The suspected areas were considered

spawning sites when one or more of the following criteria was noted:

1. VYisual identification of one or more actively mating fish
pairs.

2. One or more distinct redds.

J. One or more suspected redd locations producing live eggs
through mechanical excavation with a shovel or a backpack
mounted, Homelite two cycle, single stage water pump and

attendant circular standing screen cod end net.

The one-third mile reach of the streams listed in Table 2, and spawning
area(s) in lower river reach sloughs, and main channel and side channel
habitats were mapped at least once in the 1984 season relative to
general habitat characteristics. Parameters recorded included upwelling
presence, surface flow and depth. Substrate descriptions were also

recorded at the streams using the following classification:

s{1t——very fine rubble——3"-5"
sand——f1ines cobble——5"-10"
small gravel 1/2"-1" boulder 10" or larger
large grave) 1"-3"
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More precise evaluation of substrates in stream mouths were performed as

time permitted using a McNeil sampler and sieves.

Tag recovery surveys were performed by the crews also a. time permitted
and when visibility in the streams, sloughs and main channel allowed
accurate distinction of tagged and untagged fish, Routinely on the
streams, the crew extended their survey beyond the one-third mile reach
to a point three-quarters of a mile from the stream mouth for tag to

untagged data and determining general habitat characteristics.
2.2.2 Middle Reach

In 1984 salmon spawning surveys were conducted between July 21 and
October 14 fn the middle Susitna River reach. Specific chinook salman
surveys were made between July 21 and August 18 of all known and
suspected spawning streams in the reach. Each stream was generally
surveyed twice in this period by helicopter or on foot, where feasible,

to the upper limit of fish migration.

From August 6 to October 11, sloughs and streams of known and suspected
adult salmon use above RM 98.6 were surveyed near weekly. The sloughs
were surveyed on foot over thefr entire distance, and the streamc were
surveyed to standard index markers on foot. The exceptions were Indian
River (RM 138.6) and Portage Creek (RM 148.9) which were surveyed beyond
the index markers to the upper salmon mitigation limit. The three
streams Cheechako Creek (RM 152.4), Chinook Creek (RM 157.0) and Devil
Creek (RM 161,0), all located in Devil Canyon, were surveyed by

helicopter to their upper spawning limit,
-11-



Stoughs Moose (RM 123.5), A' (RM 124.6), 8A (RM 125.1) and 11 (RM 135.3)
were more intensely surveyed than the other sloughs above RM 98.6
between August 16 and October 4. The surveys of these sloughs were
routinely conducted at three day intervals to additionally determine the
observation life of sockeye and chum salmon. They were performed on
foot, and the observers used polarized glasses and polarized 7x35
Bushnell binoculars for identification of individually marked sockeye
and chum salmon from Curry Station (RM 120) (Section 2.1). ODuring these
surveys the sighting date, tag mumber, species location in the slough,
and behavior of each tagged fish was recorded. Behavior was defined in

terms of milling and spawning (Barrett et al, 1984).

The Susitna River main channel and side channels in the middle reach
were surveyed for salmon spawning by helicopter from August 27 to
October 13 near weekly. The ¢riteria previously presented in Section
2.2.1 was used in determining whether a main channel or side channel

site was used for spawning.

In the middle Susitna River reach, tag recovery surveys were conducted
in conjunction with the routine slough and stream spawning ground
surveys with the numbers by species of live tagged and untagged fish
being recorded. These surveys along with the others addressed in this
section were performed by trained observers wearing polarized glasses

and using hand-he’.d tally counters.

Egg retention sampling of sockeye and chum salmon carcasses was
conducted in most sloughs in the middle Susitna River reach concurrent

with the 1984 escapement surveys. The sample size was based on
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available fish and time. The abdomen of each fish samples was

incisioned and the retained eggs, if any, were counted by hand.

2.3 Data Apalysis

2.3.1 Salmon Escapement Monitoring by 5SS Counter

The SSS counters operated at Yentna Station (TRM 04) in 1984 each had a
design counting range of 60 feet which was divided into 12 equal
sectors. The sonar electronics registered individual sector counts
hourly on a printer. The printer tapes were edited in the field and
rechecked in the office for debris counts. This editing procedure and
the methodology for interpolating for lost sector countc can be found in

Barrett et al, (1984).

The daily fish registered echoes by each SSS counter at Yentna Station
(TRM 04) were apportioned based on the percent specfes catch by the
fishwheel operating on the same day off the same bank. In instances
when the daily fishwheel catch was less than 150 fish the SSS counts
were apportioned according to the cumulative fishwhee! catch for the
succeeding number of days required to reach a 150 fish threshold catch

sample.

2.3.2 Salmon Tag and Recapture Estimates

The 1984 salmon escapements to Flathorn {RM 22), Sunshine (RM 80),
Talkeetna (RM 103) and Curry (RM 120} stations were quantified in this
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2.3.5 Slough Escapements

Respective 1984 sockeye and chum salmon escapements to individual
stoughs above RM 98.6 have been calculated by developing a spawner
abundance curve from a series of live fish counts -throughout the
spawning season and then determining escapement from the area under the
curve on the basis of average fish observation life (Cousens et al,
1982). There were two exceptions to this method which were: 1) when a
peak escapement count for a slough was less than 15 Tive and dead fish
and 2) when only one spawning ground survey was made. Total slough
escapements in these cases have been determined by adjusting the peak
or single escapement count by a factor derived by dividing the sum of
the estimated individual slough escapements above RM 98.6 having peak
counts of 50 or more fish by the sum of tne peak counts from these

sToughs (Barrett et al, 1984).

Pink saimon escapements to sloughs above RM 98.6 in 1984 have been
determined by adjusting the peak Tive and dead survey counts by a factor
of 1.15. This was derived from the average of an expected 80 to 90
percent of the spawning population being present at the peak escapement

count (Cousens et at, 1982).

2.3.6 Estimating Total Susitma River Chinook Salmon Escapements

Annual chinook salmon escapements to the Susitna River drainage for 1982

through 1984 were calculated by the following formula:
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3.0 RESULTS AND DISCUSSION -4

CRET e

3.1 Pacific Salmon

The Susitna River is the single largest producer of Pacific salmon in
Cook Inlet (ADFAG, 1982). Annually five species return to the system
through Cook Inlet where except for chinook salmon, they are subject to
an intensive, commercial fishery by set and drift net fishermen. In the
Sqvsitna River the five species are subject to harvest by sport fishermen
(Mills, 1983). However, the main emphasis is on chinook and coho

salmon,

Minimum Susitna River salmon escapements not including chinook salmon
have been reported for the last three years at: 678,000 fish (1981},
1,693,800 fish (1982) and 577,800 fish (1983) (Barrett et al, 1984).
These estimates only reflect the escapements of sockeye, pink, chum and
coho salmon to the Yentna River (RM 28) and RM B). In 1984 the Susitna
River supported a minimum escapement of around 5.5 millien Pacific
salmon based on Petersen population estimates of sockeye, pink, chum and
coho salmon escapemen@s for RM 22 and an estimate of the total Susitna
River chinook salmon escapement through a Petersen population estimate
for RM 80 (Table 3) and selected spawning ground surveys, The
composition of this estimate §s: 4.6 percent chinook salmon, 11.0
percent sockeye salmon, €6.1 percent pink salmon, 14.8 percent chum

saimon and 3.5 percent coho salmon.

The following subsections of this report will focus on the 1984 salmon
migrations at five locations on the Susitna and Yentna rivers mainstems

(Figure 1), and define where spawning occurred emphasizing the Susitna
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Table 3. Minimum 1984 Susitna River escapements of chinnok, sockeye,
pink, chum and ¢oho salmon,

Escapement Estimates by
Year 57
Chinook Sockeye— Pink Chum Coho TOTAL
1984 250,000 605,800 3,629,900 812,700 190,100 5,238,50

1/ Sockeye, pink, chum and coho salmon escapements are based on
Petersen estimate escapements to Flathorn Station (RM 22). Chinook
salmon escapement based on the Petersen population estimate for RM
80 and selected spawning ground surveys.

2/ Sockeye salmon escapement estimates do not include first run sockeye
salmon.

River from the Yentnma River (RM 28) to upper Devil Canyon (RM 161.0).
The reader will find the subsections formatted by species order and
Susitna River reach. The species order is: chinook, sockeye, pink,
chum and coho salmon. The river reach division is: Tlower reach
[Intertidal {(RM 0.0) to Chulitna River confluence {(RM 98.6)] and middle

reach (Chulitna River confluence to upper Devil Canyon (RM 161.0)].

3.1.1 Chingok Salmon

In the last 10 years chinook salmon returning to the Susitna River have
not been a target species in the commercial fishery of Upper Cook Inlet.
This is due to the early nature of the migrational timing of this
species relative to the annual oapening date of the fishery (AOF3G,
1982). However, there is a freshwater sport fishery on Susitma River
chinook salmon. The annual harvest for 1981-1983 has averaged 7,800

fish {(pers. comm, K. Delaney). The sport take is principally from
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tributary spawning stocks in the lower river reach. In the Susitni
River drainage there are about 60 chinook salmon spawning populations
(ADFAG, 1982). The most important spawning areas are Alexander Creek
(RM 9.8), Deshka River {RM 40.5), Lake Creek (RM 28) and Prairie Creek
(RM 97.1) (Barreti et al, 1984),

The Sport Fish Division of AOFAG has estimated the las* two years of
Susitna River chinook salmon escapements to be 82,800 fish {1982) and
91,800 fish (1983). These estimates were determined by expanding survay
counts of selected spawning grounds (pers. comm, K. Delaney). The 1932
and 1983 escapements to the mainstem Susitna River for RM 80 only we-e
an estimated 52,900 fish (1982) and 90,100 fish {1933) by the Peters:n
method {(Barrett et al, 1984).

This year (1984) chinook salmon escapements inte the Susitna River were
monitored by ADFAG, Su Hydro staff at Sunshine Station (RM 80) in tke
lower reach and at Talkeetna (RM 103) and Curry {(RM 120) stations in the
middle reach., The respective escapements determined by the Petersea
method are provided in Figure 2 and Table 4. The total escapement into
the Susitma River basin for 1984 was in the range of 250,0u0 fish. This
estimate is based on selected spawning ground surveys and the Petersen

escapement estimate for Sunshine Station (Section 2,3.6).

The following subsections address chinook salmon escapement monitoring
in the Susitna River drainage for 1984 by river reach. An exception is
the section covering the chinook salmon index surveys whicn were

conducted drainage wide to measure relative escapement.
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escapement for the Susitna River drainage to the estimated
RM 80, 103 and 120 escapements, 1984,
Yentna stations are listed in Appendix Tables 2-3 and 2-6. Chinook salmon
apportioned 5SS counts for Yentna Station are in Appendix Tables 3-1 and

3"2.

An estimated 121,700 chinook salmon reached Sunshine Statfon (RM 8Q) in
1984 (Tables 4 and 5). Less than four percent of these fish were
Jjack salmon measuring 350 mm or smaller FL (Table 5) and the remainder
(96.2%) were chinook salmon over 350 mm FL. The estimate of 117,100

fish larger than 350 mm FL was calculated by the Petersen method
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Table 6. Fishwheel catch by species and station in 1984,

Station Catch

Chinook Sockeye Pink Chum Coho Total
Flathorn 92 8,300 35,136 7,519 2,746 53,793
Yentna 21 - 6,825 20,842 1,431 970 30,089
Sunshine 7,550 18,791 93,919 56,681 9,787 186,728
Talkeetna 3,407 1,731 29,236 12,749 1,526 48,649

Curry 1,589 379 17,39 4,228 350 23,940

been expected that the ratio of east bank tag released fish at RM 80 to
east bank recaptured fish upstream of RM 80 would be nearly the same
ratio for corresponding west bank tagged fish. The respective ratios

were 9.7:1 and 7.9:1 which indicate efficiency differences (Figure 3).

Tag recovery work conducted above RM 80 point to segregation of the
chinook salmon stocks at RM 80 (Figure 3). The data indicate that the
west side tributary stocks, including those of the Chulitna River
drainage favored the uesi side of the Susitna River at RM 80 for
migration. The east side tributary stocks,mainly of the Talkeetna River
drainage favored the east side more than the west side of the Susitna
River at fM 80 for migration. The chinook stocks in the middle reach of
the Susitna River were about cqually split between the east and west
banks at RM 80. These stock differences were determined by analytical
comparison of the ratios of the east and west bank marked fish at RM 80

to the respective ratios of east and west bank tagged fish found in
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Fish/Hour /Wheel

selected spawning areas of the Chulitna River drainage, middle Susitna

River reach and Talkeetna River drainage (Appendix 6),

A plot of the east and west bank, daily fishwheel chinook salmon catches
at Sunshine Station (RM B80) is provided in Fiqure 4. The data indicate
the chinook salmon migration was near normal between early June and
early July except for about a six day period between June 13 and 19 when
river discharge levels changed dramatically from 54,000 cfs {June 13) to
93,000 cfs (June 17) and then fell to 71,000 cfs tJune 19) (Figure 5).
The fishwheel catches of chinook salmon during this six day period

reached an inseason low. Because of no major commercial fishery,

8 - — r 120
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Figure 4. Mean hourly and cumulative percent fishwheel catch of
chinook salmon by two day periods at Sunshine Station,
1984,
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Figure 5. Provisional USGS discharge data for station No. 15292780

from May 15 through September, 1984,

mainstem sport fisherv or other influencing factor which could account
for an inseason drop in chincok salmon catches at Sunshine Station, the
reduced catch was probably due to the reported flow change. In other
studies, it has also been observed that salmon respond to high water
events by reducing their migration speed (ADFAG, 1981 and Barrett et al,
1984).

Length, age and sex information collected from a sample of the chinook
salmon escapement at Sunshine Station (RM 80) are summarjzed in Tables
7, 8 and 9 and Figure 6. Based on scale analysis,the 1984 escapement at

Sunshine Station was comprised of three to seven year pld fish. The
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Table 7. Analysis of chinook salmon lengths, in millimeters, by age class from weighted 1984 escapement
samples collected at Flathorn, Yentna, Sunshine, Talkeetna and Curry stationms.

Collection Age n Range Limfts Hean 95% Conf. Intervsl 1/ Median
Site Class M F M F W f M F H F
Flathorn 32 17 - 300-385 - 7 (] - - - 330 -
Station ‘2 - 330-510 - 454 - - - 430 -
52 2 3 820-870 730-760 790 755 - - 70 760
52 2 1 2 1,015 T45-835 1,015 790 - - 1,015 835
All= ¥ 5 300-1,015 730-835 b1 763 - - ‘ 0 760
Yentna 32 1 - oo - 100 - - - 100 -
N Station .2 3 2 4315-540 500-555% 503 527 - - 520 500
o s, - 1 - 697 - 697 - - - 697
' 2 2 L) 3 825-970 810~-940 8as 875 - - 850 ars
All= -] 300-970 500-940 (3} 730 - - 540 810
Sunshine 31 8 - 0-370 - 5% - - - 360 -
Station 32 ¥4 - 2%0-%10 - W7 - 339-2154 - 350 -
Q‘ 3 - 540645 - 553 ] - - - 540 -
&2 &7 1% 360-605 500-650 506 579 483-329 - 503 570
!3 1 - 370 - 370 - - - 370 -
5 - 2 - 640-760 - 692 - - - 6A0
52 169 55 460-090 S00-800 609 693 596-819 631-675 600 830
6 Y 1 750=910 820-878 832 827 - - 880 820
6, m 319 515-1,070 550-1,000 as 87 802-829 810-813 820 820
71 - 1 - 850 - as0 - - - 850
72 ) m 800-1 , 140 780-% 150 955 917 9%1-969 919-936 350 920
an/ 854 0 240-1,140 500-1,150 693 Mo - . 70 850







Table 8. Age composition of the chinook salmon escapements to Flathorn
Yentna, Sunshine, Talkeetna and Curry stations in percent base
on catch samples weighted by fishwheel CPUE, 1984,

Age Class 1Y
31 32 41 42 4

Collection Site n

3 5 5 & 6 7, 7

Flathorn Stat{on 10 - 56.7 - 16.7 - - 16.7 - 10.0 - -

Yentna Staticn 13 - 7.7 - 8.5 - - 1.7 - 46,2 - -
Sunshine Station 1,285 0.5 6.6 0.2 &.% 0,1 0.2 18.0 0.5 W3 0.1 24,
Talhestna Station 652 0.2 0.9 0.6 8.3 - 8.3 17.5 0.6 LT 28.¢
Curry Station s60 0.9 9.8 - 6.0 - - 13, - a3.6 0.2 29.:

1/ Gilbart-Rich Notstion.

Table 9. Sex ratios of male and female chinook salmon by age from weighted
1984 escapement samples collected at Sunshine, Talkeetna and
Curry stations.

Sample - Number Ras::o

Collection Site Age Size MaTes Females (M:F)
Sunshine Station 3 88 88 0 -

4 65 55 10 5.5:1

5 226 173 53 3.3:1

6 559 226 333 0.7:1

7 / - 308 97 211 0.5:1

All = 1,629 828 801 1.0:1
Talkeetna Statjon 3 7 7 0 -

4 32 28 4 7:1

5 116 108 8 13.5:1

6 3 153 158 1.0:1

7 / 186 62 124 0.5:1

All = 831 441 390 1.1:1
Curry Station 3 50 50 0 -
4 28 28 0 -

5 62 59 3 19.7:1

6 190 98 92 1.1:1

7 / 138 44 94 0.5:1

All = 596 330 266 1.2:1

1/ Includes atl aged and non-aged samples,
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of 1.1:1, Males were more abundant than females imong the three, four
and five year o0ld age classes by a ratio of 4.3:.. Ffemiles were more
numerous than males in the six and seven year old age classes by a male

to female ratio of 0.6:1.

3.1.1.1.2 Spawning Ground Surveys

J.1.1.1.2.1 HMainstem

In 1984 field crews surveyed the Susitna River rainstes from RM 28 to
98.6 by helicopter and waterbourne craft about weekly and found no
evidence that the lower Susitna River mainstem served as chinook salmon
spawning habitat (Appendix 7). These surveys wer: performed from August
21 through October 17, 1984 which is well afier the peak spawning
occurred in local streams, Fish tagging crews in the course of their
duties at Flathorn (RM 22), Yentna (TRM 04} and Sunshine (RM 80)
stations in June, July and early August also looked for visual evidence
of chinook salmon spawning such as repeated surficing of ripe fish and
carcasses on gravel bars and shoals not related .o washouts from known
spawning streams. They also found no evidence of chinook salmon

spawning in the mainstem.

3.1.1.1.2.2 Streams and Sloughs

Associated stream confluences and sloughs were turveyed for chinook
salmon presence between July 21 and October 21, 1934, The results are

presented in Appendix 7.
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The migration timings of the 1984 chinook escapements to Talkeetna (RM
103) and Curry (RM 120} stations have been determined by analysis of the
fishwheel catches at these stations (Appendix Tables 2-14 and 2-17). At
Talkeetna Station chinook salmon were abundant in the mainstem for 26
days and at Curry Station for 24 days. At Talkeetna Station the
migration began on June 16 and ended on July 12. The midpoint occurred
on June 26. Chinook salmon traveling along the east and west banks of
the Sysitna River at Talkeetna Station had approximately the same
migration timing. The chinook salmon migration at Curry Station began
on June 19, reached a midpoint on June 25 and ended on July 13. Also
based on fishwheel catches there was no differential timing between

chinook salmon traveling off the east and west banks at Curry Station.

A plot of daily fishwheel catches at Talkeetmna (RM 103) and Curry (RM
120) stations as provided in Figure 7 fndicate there was a surge in
chinook salmon numbers at these stations around Jume 19, 1984, The
increase in fish numbers can be attributed to a flow change in the
Susitra River. On June 16, river flow at the USGS station at Gold Creek
increased 9,400 .cfs over the previous day to 40,600 cfs and continued to
rise. On June 17, the flow peaked at 52,000 cfs and by June 19 the flow
was down around 33,600 cfs (Fiqure 8)., Fishwheel catches at Talkeetna
and Curry stations were relatively weak during the high flow event in
the order of 0.4 fish per wheel hour whereas when the flow returned to a
near pre-flood level, catches excellerated to an average 1.6 fish per
wheel hour. Other than the mentioned flow change there were no other
known events that could explain the dramatic change in catch levels such

as an alteration in commercial or sport fishing effort,
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Figure 8. Provisional USGS discharge data for station No. 15292000

from May 15 through September, 1984,

In 1984 at Talkeetna Station (RM 103) chinook salmon were about 14
percent more abundant along the east side of the Susitna River than
along the west side at RM 103 based on fishwheel data {Appendix Tables
2-12 and 2-14). The tocal station catch was 3,407 chinook salmon (Table
6). About 57 percent of the catch was taken off the east bank and the
remaining 43 percent was taken along the west bank., Upstream at Curry
Station (RM 120) approximately ten percent more chinook salmon migrated
off the east bank than of f the west bank, The east bank wheel accounted
for 56 percent and the west bank wheel caught the remaining 46 percent
of the total station catch of 1,589 chinook salmon (Appendix Tables 2-15
and 2-16).
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In 1984, representative age, length (FL) and sex information were
collected from chinook salmon caught in the fishwheels at Talkeetna (RM
103) and Curry (RM 120) statfons. The 1984 escapement at Talkeetna
Station was comprised of three to seven year old fish (Table 8). The
six year old fish from the 1978 parent year were dominate (47.7%)
followed by the seven year old fish (28.5%} f.om the 1977 parent year
escapement. Least abundant were three year old fish (1.1%) produced
from the 1981 spawning year. The average chinook saimon length (FL) at
Talkeetna Station in 1984 was 816 mm (Appendix Figure 5-2). The average
male was about 90 mm smaller than the average female. Overall, male and
female chinook salmon were equally abundant (1.0:1) at Talkeetna Station
(Table 9). However, males were more abundant than females among the
younger age group (3-5 year olds} by a ratio of 5.5:1 and females were
more abundant in the older age group (6-7 year olds) by a male to female

ratio of 0.7:1.

At Curry Statfion (RM 120} in 1984, the chinook salmon escapement was
comprised of three to seven year old fish (Table 8). Six year oid fish
from the 1978 parent year were dominate (40.6%) followed by seven year
old fish (29.5%) from the 1977 broad year. Least abundant were four
year olds {6.0%) from the 1980 spawning year. The average uhinvok
salmon length (FL) at Curry Station in 1984 was 801 mm (Appendix Figure
5-3). The average female length was about 140 mm longer than the
average male length (Appendix Figure 5-30). In the younger age groups
(3-5 year olds) there were more males than females by a ratio of 27.0:1
In the older age groups (6-7 year olds) there were more females than
males by a male to female ratio of 0.7:1. For all age samples the

overall male to female ratio was 1.2:1 (Table 9).
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Chinook salmon spawned in the interface of Indian River {(RM 138.6),
Portage Creek {RM 148.9), Fourth of July Creek (RM 131.1) and Whiskers
Creek (RM 101.4) in 1984 (Appendix Figures 6-40, 6-36 and 6-24). Except
for Whiskers Creek the major spawning areas were upstream of stream
mouths. In Portage and Fourth of July creeks, chinook salmon spawning
was about evenly distributed to the upper limit of migration. At Indian

River the majority of the spawning occurred in the first two miles,
Spawning ground counts of chinook salmon in Indian River (RM 138.6) and

Portage Creek (RM 148.9) were made by helicopter and on the ground in

1984 and are illustrated in Figures 11 and 12, respectively. The
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The minimum number of chinook salmon that spawned in the middle Susitna
River reach was 13,800 fish. This estimate was determined by increasing
the total, peak stream escapement count of 7,180 by a factor of 1.92
based on work by Neilsen and Green {1981} that indicated a peak spawning
count represents less than 52 percent of a spawning population. By the
same method, the spawning escapements above Talkeetna Station (RM 103)

was at least 13,660 fish and above Curry Station (RM 120), 13,610 fish.

Based on these estimates 45 and 24 percents respectively of the chinook
salmon that reached Talkeetna and Curry stations in 1984 were milling
fish that spawned below these stations. Conversely about 55 percent of
the escapement that reached Talkeetna Station in 1984 migrated above RM
103 to spawn and about 76 percent of the escapement reaching Curry

Station in 1984 spawned above RM 120.

3.1.1.3 Escapement Index Surveys

Based on a survey of 16 index streams, the 1984 chinook salmon
escapement to the Susitna River basin was about 25 percent higher than
the previous eight year average and 20 percent higher than the 1983
escapement (Figure 13 and Tables 11 and 12}, Most of the streams
surveyed (10 out of 16) in 1984 supported higher chinook salmon
escapements than in any previous year between 1976 and 1983. All major
subreaches of the Susitna River basin with exception of the west reach
side below Talkeetna (RM 97.1) which includes the Yentna River system

(RM 28) experienced above average escapements in 1984. The east side
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Table 11. 1984 chinook salmon escapement counts of index streams in
the Susitpa River drainage,
Survey No. Chinook Salmon Observed
Stream Date Method Conditions Live  Dead Total
Alexander 7/20  Hel, good 4,610 10 4,620
Creek
Bunco Creek B/10  Hel, good 18 33 51
Chulitna River 7/24 Raft excellent 4,110 8l 4,191
a/4 Raft good 819 197 1,036
Clear Creek 1/25 Hel, prar 1,453 67 1,520
Deshka River B/4 Hel. good 16,852 40 16,892
Goose Creek 7/31  Hel. fair 200 o8 258
Indian River 7/21  Hel. poor 0 0 0
7/25 Hel. good 1,440 16 1,456
a/1 Hel. good 525 90 615
8/11 Hel. excellent 41 0 41
8/18  Hel. good 6 0 6
Kashwitna River 1/31  Hel, poor 111 0 111
{North Fork)
Lane Creek 7/22 Hel. excellent 22 0 22
7723 Hel, excellent 5 0 5
/30 F st good 6 0 6
Montana Creek 7/24 Foot fair 2,268 41 2,309
Partage Creek 7721  Hel. poor 0 0 0
7/25  Hel, fair 2,310 3l 2,341
a/1 Hel. excellent 5,236 210 5,446
8/18 Hel. good 11 0 11
8/11 Hel. excellent 347 242 589
Prairie Creek 7/24 185 Cess. good 9,000 -- 9,000
Sheep Creek 7/31  Hel. fair 778 250 1,028
Talachulitna 7/31  Hel. poor 6,038 100 6,138
River
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streams below Talkeetna averaged a 140 percent higher escapement count
than the previcus eight year average and a 60 percent higher escapement
count than in 1983. West side streams below Talkeetna in 1984 had a 15
percent lower escapement count than the average for 1976 to 1983 and a
15 percent lower escapement count than in 1983. 1Index streams of the
Chulitna River subdrainage {RM 98.5) had a 95 percent higher fish count
in 1984 than the previous eight year average and a 10 percent higher
count than 1in 1983. In the Talkeetna River subdrainage {RM 97.1) the
1984 escapement count was 95 percent higher than the 1976 to 1983
average and 160 percent higher than in 1983, The middle Susitma River
reach above Talkeetna had a 350 percent higher escapement count than the
previous eight year average and a 60 percent higher escapement count

than in 1983.

Annually performed chinook salmon escapement counts of index streams do
not provide an absolute r -asure of between year escapement differences.
In general the index stream counts are a ‘hit or miss' proposition
attributable in part to factors of weather, inadequate funding and
personal restraints. Commonly, poor weather and temporary high
discharges occur in the Susitna River basin between mid July and early
August. Such conditions often cause survey delays of a week or more
resulting in the peak spawning period to be missed or the surveys being
performed under poor observation conditions. In recent years nearly
one-third of the index streams have not been surveyed mainly because of
inadequate allocation of funding for air charter. Another program
deficiency is observer time. HMost of the surveys are conducted by staff
responsible for other duties coinciding with the timing of chinook

salmon spawning. Schedule conflicts often occur which result in missed
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3.1.2 Sockeye Salmon

The Susitna River supports two runs of sockeye salmon, The first run is
smaller than the second run and unlike the second run is not subject to
2 commercial fishery. The first run probably is in the range of 5 to 10
thousand fish based on three years of escapement monitoring at Sunshine
Station (RM 80) (Barrett et al, 1984) and an unpublished sighting of
suspected first run sockeye in Fish Lake Creek off the Yentna River (RM
28) by Barrett in 1973. The second run of sockeye salmon is
substantially larger being comprised of over 40 separate populations,
Second run stocks are harvested by drift and set net fishermen in Upper
Cook Inlet. The commercial contribution of Susitna River stocks is in
the range of 10 to 30 percent (Barrett et al, 1984). Susitna River,
second run sockeye salmon escapements have never been completely
quantified. However minimum annual escapements of 175,900 to 272,900
second run fish have been reported for years 1981 to 1983. These
estimates were determined by escapement monitoring to the Yentna River
and at RM 80 (Barrett et al, 1984). In 1984 the minimum escapement was
an estimated 605,800 fish based on a first year, tag and recapture

operation at RM 22 (Section 3.1.2.2).

Presented in the following subsections are the results of sampling 1984
first and second run sockeye salmon escapements in the lower and middle
river reache: of the Susitna River drainage.

3.1.2.1 First Run

In the Susitna River drainage one confirmed and another suspected stock
-49-



of first run sockeye salmon passes through the lower river reach
annually between late May and mid June. The confirmed stock migrates
past Sunshine Station (RM 80) and spawns in the Talkeetna River drainage
in the Papa Bear lake system (Figure 14). The suspected, second stock
utilizes the Fish Lake Creek system off the Yentna River (unpublished
report, Barrett 1973) (Figure 15), With exception of a few milling
fish, first run sockeye salmon do not penetrate or spawn in the middle

reach of the Susitna River (Barrett et al, 1984).

3.1.2.1.1 Lower Reach

3.1.2.1.1.1 Main Channel Escapement Monitoring

In 1984, Yentna Station (TRM 04) on the Yentna River was not uperational
early enough to monitor first run escapement. Sunshine Station (RM 80)
was operational on June 4 in time to monitor the escapement into the
Talkeetna River system. Based on the Petersen method the 1984

escapement at Sunshine Station as about 4,800 fish (Table 13).

Table 13. Petersen population estimate for 1984 first run sockeye
salmon to Sunshine Station.

. River Tagged Examined Recaptures Population 95%
Location Mile ? for tags (r) Estﬁmate Confidence
(c) (N) Interval
Sunshine B0 492 1,977 204 4,768 4,220-5,480

1/ Migration period of first run sockeye salmon extended from June 4
throuch June 22, 1994,
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Table 14, Analysis of sockeye salmon lengths, in millimeters, by age class from weighted 1584 escapement
samples collected at Flathorn, Yentna, Sunshine, Talkeetna and Curry stations.
Ccllection Age n “inge Limits Hean 95% Conf, Interval 1/ Hedian
site Class N F N F " F M F " f
Flathorn 3, 17 1 320-465 " w20 MO 420 - - 410 420
Station 3, 103 - 230-430 - 330 - 322-338 - 330 -
“ 22 ] 445-620 465-585 547 86 515-568 - 560 u65
8, 58 314 345-630 390-590 481 406 477-486 +2-490 480 885
4y 16 3 300-530 375-495 378 454 340-416 - 385 .70
5, n 6 540-660 520-615 599 541 . - 585 515
5, 430 268 420-690 400-645 564 542 560-567 539-546 570 540
¥ 405-615 420-585 599 506 485-514 #91-521 505 510
| 545 545 545 545 - - 545 545
12 480-620 470-575 539 529 - - 550 535
768 230-690 I75-645 520 517 . - 535 520
' Yentna 1 390-425 455 413 455 - - 3 455
o Station - 310-403 - LY - 338-356 - 118 -
' 19 487-610 515-620 572 571 - - se? 568
245 340-601 #11-650 ¥72 280 467477 464-45) 459 489
- 335-387 - 351 - - - 350 -
720 458-640 425-611 575 550 573-577 $48-551 577 550
87 375570 403-557 498 484 487-509 478-890 509 489
2 - 490-530 - 527 . - - 530
92 530-620 465-612 560 552 S74-585 547-556 565 550
1,415 310-640 403-650 538 532 . - 558 540
Sunshine 1 - 515 - 578 - - - 578
Station " 390-545 410421 408 ¥4 - - 530 420
Run 1 1 - 550 - 550 - - - 550
230 3175-685 410-605 559 519 552-556 515-523 560 520
1 - 515 - 535 - - - 535
261 375-685 410-605 554 520 . - 560 520







)

Table 185. Age composition of the sockeye salmon escapements to

flathorn, Yentna, Sunshine, Talkeetna and Curry stations
based on catch samples weighted by fishwheel CPUE, 1984,

Age Class Y
Collection Site n
31 32 3% M M M 5 5 5 & 6
Flathorn 5tation 1,780 1.0 5.8 - 1.5 3.3 1.0 1.0 #0.3 A 01 1,4
Yontna Station 2,29 |02 13 - 1.6 1.7 03 - S9.7 65 0.1 6.7
Sunshine Station
Run 1 365 - - - 03 30 - 0,3 9.2 - 03 -
Run 2 970 |o.8 3.3 0.1 2,2 S9.3 1.0 - 293 33 - 0.7
Talkestna Station 853 }0.7 O - &6 790 0.8 0.8 2.6 1.5 - 0.4
Curry Statiaon 712 |19 19 - 3.8 651 38 05 165 5.7 0.5 0.5

1/ Gilbert-Rich Notation.

3.1.2.1.1.2 Spawning Ground Surveys

Th first run sockeye salmon that migrated past Sunshine Station (RM 80)
in early June 1984 spawned in the inlet stream of Papa Bear Lake located
in the Talkeetna River drainage. The spawning extended from the creek
mouth upstream about 1.5 miles and took place mainly over a three week
period from the second to the last weeks of July. The peak of spawning
occurred around July 20. These findings are based on two escapement
surveys conducted on July 14 and 26 (Table 17). On the first survey
there were about 1,500 sockeye in Papa Bear Inlet stream that were just
beginning to spawn and another 500 to 1,000 fish holding off the creek
mouth in Papa Bear Lake. There were no Sockeye carcasses in the creek

other than about S0 fresh, bear killed fish, On the second survey on
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site, Flathorn Station (RM 22), the escapement was about 605,800 fish
(Table 18 and Figure 16). HNot all of these fish spawned above RM 22
based on reported milling behavior of sockeye at other locations.

Stocks destined to Alexander Lake (RM 9.8) and the Flathorn Lake (RM

Table 18, Petersen population estimates with associated 95%
confidence intervals for 1984 sockeye salmon migration to
Flathorn, Sunshine, Talkeetna and Curry stations.

Population Estimate Location

Parameter v Flathorn Sunshine Talkeetna Curry
Station Station 2/ Station Station
m 8,226 17,794 1,494 274
c 47,356 24,315 3,293 2,911
r 643 3,306 377 222
(" 605,833 130,071 13,050 ' 3,593
95¢ C.I. 562,640~ 126,852~ 11,918- 3,190-
656,209 135,154 14,419 4,113
1/ m = Number of fish marked.
c = Total number of fish examined for marks during sampling census.
r = Total number of marked fish observed during sampling census.
A= Population estimate,
C.I. = Confidence Interval around ﬁ.

2/ Sockeye salmon escapement estimate for Sunshine Station does not incluc
the population estimate for first run sockeye.
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Table 20. Comparison of numbers of sockeye salmon tagged by east and west
channel fishwheels at RM 22 to the number of tag numbsred
recaptures by bank at Yentna Station and at RM 80, 103 and 120
combined, 1984,

River Number of Sockeye Number of RM22 Tag Number of RM 22 Tag
Channel Tagged at RM 22 Numbered Recaptures Numbered Recaptures
at RM 22 At Yentna Station Combined for RM 80,
. 103 and 120
East 3,701 69 179
West 4,525 25 7
TOTALS 8,226 94 186

SOCKEYE SALMOM
REACHING RNt 22

Figure 21. Migrational preference of sockeye salmon, reaching RM 22
entering, the Yentna River and extending to RM 80 and
above, to the east and west channels at RM 22, 1984.
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Figure 22. Age composition of fishwheel intercepted sockeye salmon weighted by catch per unit
effort at selected locations on the Susitna River, 1984.



more numerous than males (Table 17). The respective male to female
ratios were 1.7:1, 0.9:1 and 0.9:1 at Flathorn, Yentna and Sunshine

stations.

3.1.2.2.1.2 Spawning Ground Surveys

Between July 21 and Octeber 17, 1984 surveys of the Susitna River
mainstem, associfated slough and stream mouths were conducted by
helicopter, foot and river boat from RM 28 to 98.6 to document salmon

spawning. Specific results are presented in Appendix 7.

3.1.2.2.2 Middle Reach
3.1.2.2.2.1 Main Channel Escapement Monitoring

Second run sockeye salmon escapements were monitored in the middle river
reach at Talkeetna (RM 103) and Curry (RM 120) stations in 1984, The
estimated escapements to these locations were 13,100 fish and 3,600
fish, respectively (Table 18). The confidence limits associated with

these estimates are in Tab.e 18.

Most (B83%) of the sockeye salmon escapement reaching Talkeetna Station
(RM 103) were milling fish that spawned in the lower Susitna River
reach. About 17 percent of the escapement reaching Talkeetna Station
spawned in the middle river reach. At Curry Station {RM 120} around 38
percent of the escapement were milling fish and 62 percent were fish
which spawned in the middle river reach. The bases for these estimates

are in report section 3,1,2.2.2.2,
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In 1984, second run sockeye salmon migrated in the middle mainstem reach
of the Susitna River over a three to five week period as determined by
fishwheel catches at Talkeetna (RM 103) and Curry {RM 120) stations
(Appendix Tables 2-14 and 2-17)}. At RM 103, the migration began on July
22, reached a midpoint on July 28 and ended on August 12. Seventeen
miles upstream at RM 120, the sockeye salmon migration lasted about 13
days longer. The onset began on July 22, midpoint was on August 1 and

the end occurred on Augqust 25.

The 1984 migrational rates of tagged sockeye salmon recovered in the
lower and middie Susitna River reaches are presented in Appendix 4 and
summarized in Figure 20. The data indicate that tagged fish generally
traveled between Sunshine (RM 80} and Talkeetna (RM 103) stations in
about four days and two to five days between Talkeetna and Curry (RM
120} stations. Overall, the migration between Sunshine and Curry
stations gencrally took six to nine days. From the lowest site in the
lower Susitna River, Flathorn Station (RM 22} to the furthest upper
middTe river site, Curry Station, the 98 miies were normally covered in

14 days for an average net migration speed of 7 mpd.

In 1984 the majority of the sockeye salmon passed alony the west bank at
Talkeetna Station (RM 103) and the east bank at Curry Station (RM 120)
basad on reported fishwheel catches (Figure 23). The east and west bank
fisnwheels at Talkeetna Stition respectively caught 44 percent and 56
percent of the station catch (Appendix Tables 2-12 and 2-13), At Curry
Station, the east and west bank wheels caught 80 percent and 20 percent

of the station catch respectively.
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Sockeye salmon fishwheel catches at Talkeetna (RM 103} and Curry (RM
120) stations were generally, normally distributed through the migration
period (Figure 23). There were two major exceptions and both occurred
about the same time at the two stations. They appear to be related to a
flow change in the Susitna River, At Talkeetna Station between July 26
and 27 sockeye salmon catches dropped from a high of 1.2 fish per
fishwheel hour (CPUE) to 0.2 CPUE and then climbed again to 0.9 CPUE on
July 28. This coincided with a high water event where flows as measured
at Gold Creek rose about 11,400 cfs from 22,800 cfs on July 25 to 34,200
cfs on July 27 and then declined and remained stable around 24,000 cfs
for the next two weeks. The fishwheel catches also changed at Curry
Station about the same time but less dramatically. On July 26, the CPUE
was 0.6 and for the next two days catches dropped 50 percent to 0.3 CPUE

and then rose again to 0.6 CPUE on July 29 as high flows subsided.

In 1984, 28 second run sockeye salmon marked with numbered tags at
Talkeetna Station (RM 103) were recaptured at Curry Station (RM 120).
From the information listed in Table 21 it can be determined if sockeye
salmon tagged off the different banks at Talkeetna Station exercised
differential miliing behavior and/or crossover. The data indicated that
a high percentage (89%) of the milling fish that reached Talkeetna
Station traveled along the west side of the Susitma River at this
location. Most of the escapement (86%) that continued on to Curry
Station were fish that migrated along the east bank of the river at
Talkeetna Statien. There was more crossover among west bank migrant
fish than east bank fish based on recaptures at Curry Station. About 50

percent of the sockeye salmon that migrated past Talkeetna Station on
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Sockeye salmon spawning in the Susitna River mainstem, middle reach
occurred in September, 1984. The peak of spawning was around September

15 (Appendix Table 6-1).

Four of the seven mainstem sockeye salmon spawning area located in 1984
were in Side Channel 11 (RM 134.5-135.3). The relatively high sockeye
salmon return to Slough 11 (RM 135.3) probably influenced the use of
these sites, The highest count of the seven mainstem spawning areas was
33 fish., Side Channel 11 accounted for 52 percent. If assumed that the
highest count (33 fish) reflects about one-third of the spawning
popuiation the mainstem spawning populatign in the Susitna River middle
reach was probably around 100 fish. In perspective with the estimated
escapements of 13,200 fish to T-.keetna Station (RM 103) and 3,200 fish
to Curry Station (RM 120) this would be about one percent of the
escapement migrating to Talkeetna Station and three percent of the

escapement reaching Curry Station.

3.1.2.2.2.2.2 Streams

Thirty-seven sloughs and 25 streams in the middie river reach were
periodically surveyed for salmon spawning form late July to mid October,

1984. The results are listed in Appendix Tables 6-2 and 6-3.

Sockeye salmon were observed in only two streams in the middle river
reach in 1984. These were Indian River (RM 138.6) and Portage Creek (RM
148.9). The respective peak counts were 1 and 12 fish. Spawning was

only observed in Portage Creek at its junction with the Susitma River.
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21, 1984.

3.1.2.2.2,2.3.3 Egg Retention

In 1984, 76 female sockeye salmon were examined for egg retention at

sloughs 8A (RM 125.1), 11 (RM 135.3) and 21 (RM 141.1) (Table 25). Egg
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retention was highest at Slough 11 and lowest at Slough 8A. The
respective averages were 126 and 17 eggs. Most, 88.2 percent, of the
females sampled at the three sloughs had completely spawned (Figure 29).
The average and medium egg retention for the three sloughs was 64 and 0
eggs respectively.

Table 25. Egg retention of sockeye salmon at selected sloughs in the
middle Susitna River reach, 1894,

Spawning Sioughs Sample Egg Retention

with RM Y Size Mean Median Hange
Slough BA 16 17 0 0-243
RM 125.1 .

Sloughll 57 126 0 0-3,043
RM 135.3

Slough 21 3 50 0 0-150
RM 141.1

Composite 76 64 0 0-3,043

1/ RM = River Mile

100+ SOCKEYE SALMON
ne 76 ligh
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Figure 29. Percent frequency of number of retained eggs by female
sockeye salmon at slouags 8A, 11 and 21 combined, 1984.






1984 pink salmon escapements were 3,629,900 fish to Flathorn Station,
369,300 fish to Yentna Station and 1,017,000 fish to Sunshine Station
(Tables 26 and 19).

Table 26. Petersen population estimates with associated 95%
confidence intervals for 1984 pink salmon migratiom .to
Flathorn, Sunshine, Talkeetna and Curry stations.

Population Estimate Location

Parameterl’ Flathorn Sunshine Talkeetna Curry
Station Station Station Station

m 3,506 10,395 14,688 6,528

c 164,617 84,336 34,600 13,032

r 159 862 2,857 728

[} 3,629,857 1,017,022 177,881 116,858
95% C.1. 3,141,746~ 953,682~ 171,845 109,154~
4,297,535 1,089,373 184,356 125,733

1/ m = Number of fish marked.

[2]
]

Total number of fish examined for marks during sampling census.

-
]

Total number of marked fish observed during sampling census.

x>
]

Population estimate.

C-I.

M
Confidence Interval around N,

The minimum 1984 Susitna River pink salmon escapement, based on the
estimate at RM 22, was 3,629,900 fish. The Yentna River (RM 28) and RM
80 escapements comprised about 38 percent of this estimate (Figure 30).
The spawning population below RM 80 excluding the Yentna River comprised
the remaining 62 percent. Based on previous Susitna River escapement
monitoring and tag recovery survey$, an unknown number of pink salmon

migrating to RM 22 were milling fish that spawned below RM 22 (AOFAG,
1983},
-89-
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figure 30. A comparison of the total estimated pink saimon escapement
for the Susitma River drainage to the estimated TRM 04, RM

80, 103 and 120 escapements, 1984.
The migrational timing of the 1984 pink salmon escapements to Flathorn {RM
22), Yentna (TRM 04} and Sunshine (RM 80) stations were calculated from
fishwheel catch per unit effort data (Figqures 31 and 32 and Appendix 2).
In the Tower river reach at RM 22 pink salmon were generally abundant for
about three weeks from July 21 to August 7. The migration reached a
midpoint on July 28 in both the east and west channels (Appendix Table
2-3). Overall, there was little difference in the pink salmon migratien
timing between east and west channels, Fifty-eight miles upriver at
Sunshine Station pink salmon were also abundant in the Susitma River for

the two weeks from July 25 to August 8. The migration here reached
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Mean hourly and cumslative percent fishwheel catch of pink
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1984,
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per unit effort, were distributed among the four fishwheels as follows:
48,1 percent left east channel {i{sland fishwheel), 28.0 percent right east
channel, 17.2 percent right west channel (island fishwheel) and 6.7 percent
left west channel. From these values it is apparent that, given no
fishwheel selectivity or stock differentiation, pink salmon migrate
predominately in the east channel at RM 22. In the Yentna River at Yentna
Station, pink salmon migrated predominantly along the south bank where 64.1
percent of the fishwheel catch at this station occurred. The majority
(63.5 percent) of the 93,919 pink salmon intercepted at Sunshine Station

were captured in east bank fishwheels.

A review of 1984 tag recovery data collected at Yentna (TRM 04} and
Sunshine (RM 80) stations indicated that at RM 22, six miles below the
Yentna {RM 28) and Susitna rivers confluence, pink salmon stocks are not
seqregated by river channel (Table 27). VYentna Station fishwheels
intercepted 24 pink salmon originally tagged at Flathorn Station (RM 22).
Fourteen of the 24 were numbered tags and of those fourteen, 50 percent
were tagged on the west chamnel and 50 percent on the east channel at RM
22. At RM 80, 103 and 120, a total of 62 pink salmon marked with Flathorn
Station numbered tags were recovered. Twelve and 87 percent, respectively,
were originally tagged on the west and east channels at RM 22. These data
jndicate that Yentna River stocks were evenly distributed between the east
énd west channels passing RM 22, while the majority (87%) af the pink
salmon reaching Sunshine Station favored the east channel at RM 22 (Figure

33). These observations were derived from relatively small samples.
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The 1984 migrational rates of pink salmon were determined from recovery of
tagged pink saimon at mainstem stations on the Yentna and Susitna rivers.
These data are presented in Appendix 2 and summarized in Figure 34. Pink
salmon required about 3 days to travel the 10 mile distance between
Flathorn (RM 22) and Yentna {(TRM 04) stations. This represents a
migrational rate of 3.5 mpd. Pink salmon needed an average of about 7 days
to travel the 58 miles between Flathorn and Sunshine (RM 80) stations for a
migrational rate of 8.2 mpd. The slower average travel rate between
Flathorn and Yentna stations may be due to or a combination of: 1) tagging
related stress experienced at RM 22 or 2) milling at the confluence of the

Yentna (RM 28) and Susitna rivers.
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Figure 34, Migrational rates of pink salmon between five Tower and

middle Susitna River reach sampling stations, 1984,
























8A (RM 125.4), 11 (RM 135.3), 20 (RM 140.0) and 21 (RM 141.1), Of the
10 sloughs in which pink salmon spawned, five had peak live and dead
survey counts greater than 50 fish (Table 31)}. Sixty three percent of
the pink salmen, based on peak survey counts, spawned in sloughs 8A, 11

and 20 {Figure 36).

Table 31. Peak pink salmon index counts of sloughs above RM 98.6 in
order of contribution, 1984.

River Number Counted Percent

Slough Mile Date [Tve Dead Total Contributfon
15 137.2 a8/8 500 0 500 46.8
BA 125.4 8/19 118 16 134 12.5
11 . 135.13 8/19 83 38 121 11.3
20 140.0 8/17 74 11 85 8.0
a8 122.2 8/17 57 11 68 6.4
3A 101.9 9/6 46 10 56 5.2
a8 101.4 9724 11 17 28 2.6
Moose 123.5 8/6 25 0 25 2.3
Al 124.6 8/6 24 0 24 2.2
Bushrod 117.8 8/13 8 2 10 0.9
z1 141.1 8/17 1 7 8 0.7
5 107.6 /9 4 0 4 0.4
2 100.2 of/17 2 0 2 0.2
8 113.7 8/14 0 1 1 0.1
8C 121.9 8/13 0 1 1 0.1
9 128.3 8/13 0 1 1 0.1
17 138.9 8/8 1 0 1 0.1
TOTALS 954 115 1,089 99.9

Based on the surveys of sloughs 3A (RM 101.9}, 8B (RM 122.2) and 8A (RM
125.4), pink salmon spawning in slough habitats ranged between the
secend week of Augqust and the first week of September in 1984, Peak
pink salmon spawning occurred duringlthe second and third weeks of

August.
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Figure 38, Peak pink salmon ground and helicopter survey counts of
Portage Creek in 1984.

percent in Portage Creek. From this it is reasonable to assume that the

curvey index reach of Indian River provides a major portion of the

spawning habitat in this stream whereas the index area of Portage Creek

is utilized primarily as a migratory corridor.

The 1984 pink salmon escapements to Indian River (RM 138.6} and Portage
Creek (RM 148.9) can Le estimated because the peak survey counts were of
each streams entire spawning range. Cousens et al {1982) summarize
several works indicating that peak live plus dead survey counts of

salmon species with a short spawning duration, such as pink salmon,
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3.1.4 Chum Salmon

Chum salmon are a major target species in the combined Upper Cook Inlet
drift and set gill net fishery. Most of the commercial harvest is
Susitna River fish (ADF&G, 1982). The suspected contribution is in the
range of 50 percent (Barrett et al, 1984). Within the Susitna River
system there are a minimum 45 chum salmon spawning populations (ADF&G,
1982)}. The principle spawning areas are in the Talkeetna River

subdrainage (Barrett et al, 1984).

The minimum chum salmon escapements to the Susitna River have been
reported for the last three years at 282,700 fish (1981), 458,200 fish
(1982) and 276,600 fish {(1983) (Barrett et al, 1984). These estimates
only reflect the escapements to the Yentna River (RM 28) and RM B0 near
the George Parks Highway bridge. 1In 1984, the minimum chum salmon
escapement was about 812,700 fish based on a Petersen estimate derived

from a first year tagging operation at RM 22 (Section 3.1.4.1.1).

The following subsections of this report present the results of 1984,

chum salmon studies by lower and middle Susitna River reaches.

3.1.4.1 Lower Reach

3.1.4.1.1 Main Channel! Escapement Monitoring

In 1984, chum salmon escapements were monitored in the lower Susitna
River reach at Flathorn (RM 22), Yentna (TRM 04) and Sunshine (RM B80)
stations. The estimated 1984 escapements were: B12,700 fish (Flathorn

Station), 26,500 fish (Yentna Station) and 765,000 fish {Sunshine
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Figure 42. Migrational rates of chum salmon between five lower and

middle Susitna River reach sampling stations, 1984.

and Sunshine (RM 80) stations (Appendix 2). A second migrational
response to flow changes probably occurred toward the end of the chum
salmon migration. Flows between August 20 and 21, in the order of
133,000 cfs to 146,000 cfs at Susitna Station (RM 26), coincided with a
major reduction in chum salmon fishwheel catches at these stations

(Figure 43},

Catch difference between opposite riverbank fishwheels at a sampling
station can indicate fish migrational patterns (Appendix 2). [In 1984

about 83 percent of the chum salmon escapement that reached Flathorn
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Chum saimon released at Flathorn Station (RM 22) with numbered tags were
recaptured in the Yentna River (RM 28) at Yentna Station (TRM 04) and at
Sunshine Station (RM 80) and above at RM 103 and 120 (Table 35 and
Figure 44)., Based on the recapture information about 95 percent of the
chum salmon that entered the Yentna River migrated in the east channel
at Flathorn Station. The remaining five percent, passed Flathorn
Station in the west channel. The east channel at Flathorn Station was
also favored by chum salmon réaching RM 80 and above. The east channel

passed about 83 percent of these fish and the west channel, 17 percent.

Chum salmon escapements were sampled for age, length (FL) and sex
composition at Flathorn {RM 22}, Yentna (TRM 04) and Sunshine (RM B80)
stations in 1984, The results indicate that nearly a11 (99,2-99,9%) the
chum salmon returning to these stations were three, four and five year
old fish {Figure 45 and Table 36). Most prevalent were four year olds,
accounting for 73.9 percent, 69.2 percent and 75.7 percent of the
respective escapements to Flathorn, Yentna and Sunshine stations. All
adult chum salmon returning to these stations in 1984 had migrated to
sea as juveniles in their first year of life based on scale analysis.
The average chum salmon lengths at Flathorn, Yentna and Sunshine
stations in 1984 was 585 mm, 584 mm and 594 mm, respectively (Table 37
and Appendix 5). At all statioms male chum salmon averaged between 11
and 20 mm longer than the females, Expectedly, the larger length fish
were generally in the older age classes (Table 37). In 1984 there were
more female than male chum salmon in the lower river reach except at
Yentna Station (Table 38). The male to female escapement ratios were
1.1:1 {Flathorn Station), 0.7:1 (Yentna Station) and 1.1:1 {Sunshine

Station).
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Appendix Table 37, Analysis of chum salmon lengths, in millimeters, by age class from 1984 escapement
samples collected at Flathorn, Yentna, Sunshine, Talkeetna and Curry stations.

Collaction Age n Range Limits Hean 95% Conf. trtarval 1/ Hadian
Site Class " F M € H £ N F " F
Fisthorn 3! a7 124 150-615 470-605 550 539 542550 535-543 555 540
Station 8! 497 510 455650 465-800 59 517 591-597 574-580 595 578
5 73 61 $45-700 515-710 623 599 615-63% 550-608 620 595
6! 2 5 630-655 605-670 643 636 - - 643 635
and/ 720 750 350-700 165-800 592 573 - - 595 570
Yentna 2] R - 23 - 423 - R - 423 -
Station 3! 58 80 510-625 465-600 558 544 552-565 539-550 560 545
sl 189 297 501-675 505-668 597 582 592-601 579-585 600 580
5! 29 83 $80-670 532-662 623 614 614-633 606-623 630 615
6 3 2 615-675 550-625 638 508 . . 625 588
a2 308 455 £23-684 4BS-682 591 578 - . 590 578
]
ﬁ Sunshine 3 58 8 $25-630 §90-565 547 Sk 537-557 536-552 550 545
' Station W 156 310 480-775 §90-670 603 582 599-606 579586 605 585
5} 70 37 515-745 540-670 629 600 621-637 590-610 625 600
6 1 . 645 - 6AS - - - 645 -
and 540 459 425-775 490-680 599 579 . - 600 580
Talkeetna 3! 23 23 490-585 510-580 552 549 542-562 541-557 550 550
Station 8! 302 190 500-690 500-700 604 593 600-608 589-598 605 595
5! 109 54 550-710 580-720 A8 &1 642654 621-640 650 623
6! 3 1 610-725 630 664 630 - - 670 630
a1/ 509 310 490-730 465-720 614 597 - - 610 600
Curry N\l 42 18 505620 505-585 557 551 550-563 - 555 a8
Station &l 157 152 470-685 530-660 600 590 $96-604 5B6-534 600 590
5! & 32 530-700 545-650 628 607 619-637 597-617 630 610
6! 10 1 595-700 625 664 625 - - 665 625

Al 121 453 250 70-704 505-660 601 550 - - &00 530







The majority of the 1984, Susitna River chum salmon escapement was
produced in the lower river reach and most of the escapement that
entered the middle reach were milling fish that spawned in the lower
reach, As indicated in Figure 39 about 12 percent of the escapement
migrating pést Flathorn Station (RM 22) reached Talkeetra Station (RM
103} and 13 percent of the escapement passing Sunshine Station (RM 80)
were Talkeetna Station bound fish. Comparatively around six percent of
the escapement migrating past Flathorn and Sunshine stations reached
Curry Station (RM 120} in 1984, 1In the middle river reach an estimated
26,060 chym saimon spawned in sloughs {14,634 fish), streams (7,628
fish) and mainstem {3,798 fish) habitats (Secfion 3.1.4.2.2). Based on
these figures about 75 percent of the chum salmon escapement to
Talkeetna Station and 45 percent of the Curry Station escapement were
mitling fish that spawned below these stations mainiy in the lower river

reach,

Chum saimon catches in the fishwheels at Talkeetna Station (RM 103}
totaled 12,749 fish and at Curry Station (RM 120), 4,228 fish (Table 6).
These catches represent about 13 and 9 percents of the respective,

stations escapements.

In 1984 chum salmon migrated in the Susitna River mainstem over a five
to six wcek period based on fishwheel catches at Talkeetna {(RM 103) and
Curry (RM 120} stations (Appendix 2)., At Taikeetna Station, the
migrat{on began on July 25, reached a midpoint on August S and ended on
August 15. Seventeen miles upstream at Curry Station the respective

dates were July 28, August 5 and August 21.
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Table 40. Chum salmon peak 1984 escapement counts for streams above
RM 98.6.
Stream e date e Dond—Tota! }
Chase Creek 106.9 8/16 0 1 ER
Lane Creek 113.6 8/21 17 14 31
L. McKenzie Creek 116.2 8/27 23 0 23
Little Portage Cr. 117.7 8/20 17 1 18
Sth of July Creek 123.7 8/6 0 2
Skull Creek 124.7 8/20 2 4
Sherman Creek 130.8 8/13 6 0 6
4th of July Creek 131.1 8/13 172 21 193
Indian River 138.6 8/11 2,247 0 2,247
Jack Long Creek 144.5 8/8 4 0 4
Portage Creek 148.9 8/18 1,151 134 1,285
TOTALS 3,641 173 3,814
3.1.4.2.2.3 Sloughs
3.1.4,2,2.3.1 Observation Life

In 1984, 1,019 chum salmon were released with large numbered Petersen
disc tags at Curry Station (RM 120) to determine the observation life of
fish entering sloughs A* (RM 124,6), 8A (RM 125.1) and 11 (RM 135.3) and
secondarily, the length of time chum salmon spent between being tagged
at Curry Station and slough- entrance. A total of 128 of these marked
chum salmon entered the three sloughs (Figure 51). The mean average
time spent by these fish from being tagged and stough entrance was 19
days (Figure S1), . The averages ranged from 14.1 days for Slough A' fish
to 20.4 days for Slough 11 fish,

Chum salmon in 1984 ascended the Susitna River middle reach between
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Talkeetna (RM 103) and Curry (RM 120) stations at a average speed of 8.5
mpd (Section 3.1.4.2,1). Considering this travel speed it is probable
that the majority of the average 19 days chum salmon spent between Curry
Station and entering sloughs A' (RM 124,6), 8A (RM 125.1) and 11 (RM
135.3) was time ripening in the Susitna River mainstem. Further
evidence of a several week ripening period can be found by comparing the
peak chum salmon fishwhee! catches at Talkeetna and Curry stations with
peak chum salmon Tive counts fn sloughs upstream (Figure 46 and Appendix
Table 6-3). A several week lag cccurred between the time chum salmon
passed these tagging stations and fish entered sloughs 8A, 11 and 21
(Section 3.1.4.2.1). Also in 1984, numerous chum salmon were observed
spawning in habitats miles downstream of where they were tagged which
pravides direct evidence that not all chum salmon migrate directly
to their spawning area {Appendix 7Table 6-1). Milling or straying
upstream of a spawning area is probably a secondary response to fish
using the mainstem for ripening more than a by-product of fish seeking

out a new spawning habitat or not initially recognizing a natal area.

Chum salmon occupying sloughs A' (RM 124.6), BA (RM 125.1) and 11 (RM
135,3) <n 1984 had an average observation 1ife of 6.8 days (Figure 52).
The lowest average observation life was at Slough 11 (6.1 days) and the
highest at Slough 8A {7.9 days).

The observation l1ife estimates identified above refiect the average
number of days individual chum salmon occupied three sloughs of the
middle Susitna River reach in 1984, These estimates do not, however,

represent the spawning life of chum salmon in these sloughs because not
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Table 41 ., Percentages of chum salmon manitored for observation life that
initiated spawning by habitat zone at sioughs A', B8A, and 11,

1984.
Stough Percent Spawning Locations 3/ Percent
with RM n Spawning by Habitat Zane S Not_
1/ 2/ pawning
Ry £ 1 2 3 ) 5 ] 7 4
A' 7 85.7 - - - - - - - 14,3
RM 124.6
BA 30 83.3 3.3  33.3 46.7 - - - - 16.7
RM 125.1
11 94 74,7 2.1 16.0 16.0 23.4 4.3 11.7 1.1 25.3
RM 135.3

17 mM = River Mile

2/ Tota) sample for sloughs A', BA and 11 equals 131; 128 individual fish
were actually monitored as three individuals spend time ¥n both sloughs.

3/ Mabitat zomes defined in Appendix Figures 6-4 and 6-5.

4/ 1ncludes milling fish and bear willed and other pre-spawning mortalities.

3.1.4,2.2,3.2 Escapement Surveys

In 1984, 29 sloughs in the middle river reach contained adult chum
salmon {Appendix Table 6-3). Twenty seven of these were spawning areas.
Sloughs 14 (RM 135.9) and 15 (RM 137.2) were considered milling areas
due to the absence of observed spawning activity. The 100 chum salmon
that milled in Slough 15 were probably lndian River (RM 138.6) destine
fish due to the early date (8/8/84) of the observation and the proximity of
Slough 15 and Indian River. The single chum salmon recorded in Siough 14 was

probably a stray from a nearby stream, mainstem or slough spawning area.
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The total peak spawning count of 7,556 chum salmon to middle reach
sloughs in 1984 represents only an escapement inde ' (Tabie 42) (Cousens
et al, 1984). The total escapement to sloughs tur the middle river
reach in 1984 is estimated 14,634 fish bzsed on observation life and
survey data in Table 43 and Appendix 6. Comparatively, this estimate is
about 15 aad 30 percents respectively of the estimated escapements to

Talkeetna (RM 103) and Curry (RM 120) stations.

3.1.4.2.2.3.3 Eqq Retention

In 1984, 315 female chum salmon were examined for egg retention at 11
sloughs in the middle Susitna River reach (Table 44). The highest
retentions were found in sloughs 11 (RM 135.3) and 21 (RM 141.1). These
same sloughs also supported the highest escapements (Table 43). Most
'76.8L) of the female chum salmon had completely spawned in the 11
sloughs sampled (Figure 54), The average and median egg retention was

463 and 1 eggs respectively,
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Table 44, Egg retention of chum salmon at eleven selected sloughs .
in the Susitna River middle reach, 1984,

Spawning

Siough Sample Egg Retention

with ru 1/ Size Mean Median Range

Stough 8D 8 48 9 0-300
RM 121.8

Slough 8C 7 227 1 0-1,498
RM 121.9

Slough 8B 16 43 1 0-500
RM 122.2

Moose Slough 6 0 - -
RM 123.5

Slough A’ 44 159 1 0-2,936
RM 124.6 :

STough 8A 92 210 1 0-2,936
RM 125.4

STough 98 1 2,936 - -
RM 129.2

Slough 11 97 835 2 0-2,936
RM 135.3

Slough 20 4 113 98 5-251
RM 140.0

Slough 21 31 485 5 0-2,936
RM 141.1

Stough 22 9 39 0 0-350
RM 144.5

TOTALS 315 463 1 0-2,936

l/RH = River Mile
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3.1.5 Coho Salmon

The Susitna River is the largest single coho salmon producing system in
Upper Cook Inlet, contributing annually about 50 percent of the
commercial harvest in this aistrict (ADF&G, 1982 and Barrett, 1983).
Susitna River coho salmon also contribute to a growing recreational
fishery (Mills, 1983). MWithin the Susitna River drainage there are a
minimum, 25 spawning populations (ADFAG, 1982 and ADF3G, 1983). The
majority spawn in the lower Susitna River reach below RM 80 (ADF&a,
1982).

The minimum Susitna River escapements for the three previous years have
been 37,000 fish (1981), 80,000 fish (1982} and 24,100 fish {(1983)
(Barrett et al, 1984), These minimum estimates do not include
escapements to systems below RM BO except the Yentna River (RM 28). The
minimum 1984 coho salmon escapement based on a Petersen tag and

recapture estimate at RM 22 was 190,100 fish (Section 3.1.5.1.1).

The following report subsection presents the results of sampling the
1984 coho salmon escapements in the Susitma River Jower and middie

reaches.

3.1.5.1 Lower River
3.1.5.1.1 Main Channel Escapement Monitoring

The 1984 coho saimon escapements were estimated for the Susitna River
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Figure 55. A ‘comparison of the total estimated coho salmon

escapement for the Susitna River drainage to the
estimated TRM 04, RM 80, 103 and 120 escapements, 1984.

The minimum coho salmon escapement into the Susitna River drainage was
190,100 fish in 1984 as defined by the estimated escapement to RM 22.
Below RM 22, only Fish {(RM 7.0} and Alexander (RM 9.8) creeks drainages
are known to support coho salmon spawning populations (ADF&G, 1982).
The coho salmon escapements to these drainages are not included in the
minimum Susitna River escapement. The historic peak survey counts were
380 fish in Red Shirt Creek (1952} (Fish Creek dratnage) and 2,000 fish
in Alexander Creek (1964} {(ADFG, 1982)}.

The geographic distribution of coho salmon in the lower Susitna River
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The Susitna River channe! at Flathorn Station {RM 22), most utilized by
coho salmon reaching Yentna (TRM 04) station and RM 80 and above in 1984
was determined from tag recoveries of Flathorn Station tagged fish
(Table 46 and Figure 58). Based on the tag recovery data about 67
percent of the coho salmon reaching Yentna Station migrated in the east
channel at RM 22, The remaining 33 percent migrated in the west
channel, Coho salmon reaching RM 80 and above aiso passed RM 22

predominately (90 percent) in the east channel.

Table 46. Comparison of numbers of coho salmon tagged by east and west
channel fishwheels at RM 22 to the number of tag numbered
recaptures by bank at Yentna Station and at RM 80, 103 and
120 combined, 1984,

River Number of Sockeye Number of RM22 Tag Number of RM 22 Tag
Channel Tagged at RM 22 Numbered Recaptures Numbered Recaptures
at RM 22 At Yentna Station Combined for RM 80,
103 and 120
East 3,701 69 179
West 4,525 25 7
TOTALS 8,226 94 186

The 1984 migrationa! rates of coho salmon tagged at Flathorn Station (RM
22} and recovered at upstream stations are presented in Appendix 2 and
Figure 59. Coho salmon tagged at Flathorn Station required about 10 to
13 days to reach Yentna Station (TRM 04) and 25 to 26 days to reaqh
Sunshine Station {RM 80). Coho salmon migrational rates between

Flathorn and Yentna stations and Flathorn and Sunshine stations, based
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were collected prior to the eggs reaching full maturation and they
became fragile and difficult to count after freezing and thawing. These

difficulties introduced an unknown error component in the analysis.

Table 50. Number of eggs, length, weight and associated statistics
for coho salmon sampled for fecundity at Sunshine Station
in 1984,
Statistic
. Sample Standard
Variables Size Mean Deviation Range
Number of eggs 22 2,964 741 1,394--3,984
Length (mm) 22 558 26 510--600
Weight {g) 22 2,307 471 1,400--3,100

The 1984 Susitna River coho salmon mean fecundity predicted from a mean
length of 546 mm recorded for 485 females measured at Sunshine Station
(RM 80} was 2,800 eggs. This estimate assumes that coho salmon stocks
sampled on Auqust 22 were mixed and representative of the entire

escapement,

Susitna River coho salmon fecundities may be greater than reported for
other Alaskan and Canaoian stocks. Hart (1973} reports the mean
fecundity of 550 mm coho salmon at 2,500 eggs. The fecundity of similar
sized Susitna River coho salmon, based on regression analysis, would be
2,860 eggs or 360 more than reported by Hart. These data were derived
from regressions of length and weight to fecundity which had respective
correlation coefficients (r2) of 0.4 and 0.5 indicating only a 'fair’

t=lationship between the variables (Figure 61).
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3.1.5.2 Middle Reach
3.1.5.2.1 Main Channel Escapement Monitoring

The 1984 coho salmon escapements to Talkeetna (RM 103) and Curry (RM
120) stations were quantified using the Petersen tag and recapture
method. About 11,800 coho salmon migrated to Talkeetna Station by this
method. The 95 percent confidence interval associated with this
estimate is 10,500 to 13,600 fish. Seventeen miles wupriver, the
estimated escapement to Curry Station was 2,200 fish. This estimate had
a 95 percent confidence interval of 1,500 to 3,700 fish (Table 45).

The 1984 coho salmon migrations reaching Talkeetna (RM 103) and Curry
(RM 120) stations comprised 6.2 and 1.2 percents, respectively, of the
minfmum Susitna River escapement as recorded at RM 22 (Figure 55).
Based on the estimated number of coho salmon spawning above RM 103 and
RM 120 about 75 and 45 percents of the Talkeetna and Curry stations coho
salmon escapement returned downstream to spawn below the respective

sites (Section 3.1.5.2.2.2}.

Based on fishwheel catches coho saimon were generally abundant at
Talkeetna Station (RM 103) in 1984 about four weeks, from July 31 to
August 29 (Appendix Table 2-14). The migration reached a midpoint on
August 12. At Curry Station (RM 120) coho saimon were present also
about four weeks, from August 1 to August 28, The migration median was
August 11.
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Fishwheel i{nterceptions at Talkeetna (RM 103) and Curry {(RM 120)
stations were used to determine the 1984 coho salmon migrational
characteristics at these sites (Figure 62). A total of 1,526 coho
salmon were captured by fishwheels at Talkeetna Station. The west bank
fishwheels accounted for 79.8 percent of the catch indicating a strong
preference by coho salmon to migrate along this bank at RM 103. At
Curry Station a total of 350 coho salmon were intercepted. The west and
east bank fishwheels intercepted 53.3 and 46.7 percents of the station
catch indicating a slight preference by tho salmon to west bank
migration at RM 120,

A total of 1,034 coho salmon were marked with Floy FT-4 spaghetti tags
at Talkeetna Station (RM 103) in 1984 (Table 6). At Curry Station (RM
120), only six Talkeetna tagged fish were recovered, an insufficient
nmber to evaluate differential milling or bank crossover of coho salmon
stocks migrating between RM 103 and RM 120.

Coho salmon migrational rates were based on tag recoveries in the lower
and middle Susitna River reaches in 1984 (Appendix Table 2 and Figure
59). Coho salmon traveled about eight days between Sunshine {RM 80) and
Talkeetna {RM 103) stations and about six days between Talkeetna and
Curry (RM 120) stations. The respective migrational speeds were 2.9 mpd
and 2.8 mpd. The 40 mile distance between Sunshine and Curry stations
was traveled by coho salmon in an average 16 days which calculates to a

travel speed of 2.5 mpd.
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Age, length (FL)} and sex data were collected from a sample of the cohc
salmon escapements reaching Talkeetna (RM 103) and Curry (RM 120"
statfons in 1984. Based on this information, the escapements to both
Talkeetna and Curry stations were primarily four year old fish, 67.3 and
52.4 percents, respectively (Table 47). The relatively low percentage
of four y2ar old fish recorded at Curry Station as compared to Talkeetra
Station was probably due to milling activity among ccho salmon stocks it
RM 103. A total of 67.2 percent and 51.8 percents of the coho salmun
escapement at Talkeetna and Curry stations, respectively, migrated o
the ocean (smoited) in their third year of life. The average cow
salmon lengths recorded at Talkeetna and Curry stations were 559 mm ad
531 mn (Tacle 48). The smaller average coho salmon length at Cur-y
Station is due to a larger percentage of three year old fish at this
station. The ceho salmon male to female sex ratios at Talkeetna aiwd
Curry stitions were both 1.1:1. Generally, males were more abundant

than females at both statfons (Table 49).

3.1.5.2.2 Spawning Ground Surveys
3.1.5.2.2.1 Mainstem

In 1984 the Susitna River mainstem middle reach was repetitively
surveyed between July 21 and October 14 for salmon spawning using
helicopter and waterbourne craft (Appendix Table 6-1). On August 24,
two coho salmon were observed spawning off the Susitna River west bank
at RM 131.5 (Appendix Figure 6-16). This was the only coho salmon

spawning location identified in the mainstem middle reach.
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Figure 65. Peak coho salmon ground and helicopter survey counts of

Portage Creek in 1984,

were surveyed in their entirety. based on this estimate approximately
45 percent of the coho salmon escapement reaching Curry Station {RM 120)
(2,200 fish) did not spawn above RM 120, By extension of this method,
the minimum escapement of coho salmon which spawned above RM 103 was
2,900 fish, Therefore, approximately 75 percent of the coho salmon

reaching RM 103 returned to spawn below Talkeetna Station (RM 103),
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Based on the 1984 surveys of Whiskers Creek (RM 101.4), Chase Creek (RM
106.9) and Indian River (RM 138.6) coho salmon in streams occurred from
the third week of September to the second week of October {Appendix
Table 6-2}. The peak coho salmon spawning in streams based on these

surveys occurred during the last week of September.
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Appendix Table 2-1. Flatborn Statico eset chennel fishwhewls daily and cumulative catecb by apecies, 1984,

Total catch

Chinooh Sockeys Piak Chum Coho Niscallaneous all species
Data Ko. of Whesl Bering
wvheels hours Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum Cisco Other Cum Daily Cum
062984 1 1.0 0 0 1 1 1] 0 0 1] 0 0 0 0 0 1 1
0563084 i 24,0 ] 6 3 L] M 1 0 o 0 0 0 } 3 13 14
070184 2 47.0 [ 10 [ 8 1] 1 0 0 0 0 o L] ] 11 23
070284 2 4.0 5 13 L) 12 1 2 0 0 0 0 0 9 13 19 &b
oro3es 2 43.0 k| 18 4 16 1 3 0 0 0 0 0 2 17 10 54
070484 2 48.0 3 21 8 24 3 6 0 0 0 0 0 3 20 17 n
070584 2 8.0 3 14 10 34 2 ] | 1 0 0 0 12 32 28 99
grobe4 2 AB.0 5 29 15 A% 2 10 1 2 1 1 0 0 32 24 123
070784 1 48.0 ¢ 9 1 60 2 12 0 2 1 F 0 1 i3 13 138
> 0r0004 2 47.7 2 k| 10 10 o 12 4 & 1 ] 0 1 1 10 156
@ 0r0984 2 43.0 2 13 2% 9% o 12 1% 22 2 ] 0 3 37 4% 205
orioss 1 48.0 1 34 i) 11% 3 17 16 Y] 2 7 0 1 18 Ad 3
oriles 2 45.0 2 36 8 127 1 18 i 39 b | 10 0 7 43 22 73
071284 2 48.0 2 k1] 12 13% 3 il 0 1] 0 10 1 | 53 29 304
071384 2 47.2 0 k1] 17 1% 0 23 0 1] ] 1) o 5 60 % 330
071484 2 4.0 o 1] 9 165 5 8 1 &0 0 14 0 10 10 23 353
71584 2 48.0 0 k] | ] 173 1 2% 0 0 1 15 0 9 19 1% 374
71404 2 48.0 1 39 a2 233 ] 7 33 75 7 22 o 20 b1 153 527
71784 2 4.0 1 40 367 622 » T4 122 297 14 3% 1] 9 108 650 1177
071884 2 48.0 0 &0 489 1111 138 202 435 732 41 17 0 3 111 1116 2193
071984 2 4.0 0 40 250 1361 i 513 373 1128 3 110 0 5 116 912 1263
072084 2 4.0 1 4l 196 13%7 664 1177 370 1493 41 131 0 1 117 1273 4538
072104 2 47.5 5 &b 156 1715 1091 21268 36k 1859 L[] 187 0 1 1is 1633 6193
07 2204 2 48.0 1 &7 173 1880 1192 3460 417 2336 98 285 0 1 119 1942 8133
072384 2 48.0 0 47 187 2073 1318 4978 8y 1721 12% 410 1 8 128 2224 10339
07 2404 2 48.0 2 49 216 2291 1138 4118 120 2941 &) 473 0 3 133 1644 12003
072384 2 48.0 1 50 244 2335 1293 TAll 230 171 10 543 0 14 147 1834 13457
072684 2 48.0 0 50 121 2% 813 D244 1Al 3312 v 380 0 1 148 1133 14990
ar 2784 2 48.0 & 34 193 2849 2250 10A%4 187 3499 10 630 0 2 130 2706 17496













Appendiz Table 2-2 (conmt.). Flathorn Station west channel [ishvheels daily and cumulative catet by species, 1984,

Total catch
Chinook Bockaya Pink Chum Cohe Niscellanecus sll epacien

Date WNo. of Vbasl Baring
whaals bours Daily Cus Daily Cum Daily Cum Daily Cum Daily Cum Cisco Other Cum Daily Cua

072804 1 48.0 1 20 140 3893 1753 31%d 13 543 34 186 0 1 41 2023 10334
072984 2 46.0 1 21 113 4008 847 6100 78 619 48 832 0 1 421 1084 11620
073084 1 48.0 0 ] 86  MD92 184 6084 106 12} 33 a8l 0 2 4 1031 12431
073184 2 48.0 1 22 52 4144 yaa 207 83 sod 3 #10 o 0 &4 432 11143
080184 1 A8.0 1 2 28 4172 199 1406 1} 876 k) 931 0 0 &4 J29 13412
0s0284 1 8.0 0 2) 25 Al97 116 2316 60 936 20 9% 0 o &4 213 13693
080384 1 48.0 c 2) o s 82 1390 21 97 8. 1007 0 0 &4 161 1383
0804084 2 48.0 1 24 39  A286 86 7604 7 984 20 1027 o 1 45 194 14030
080384 1 48.0 0 24 37 A &1 71766 10 994 22 1049 0 0 43 131 14201
080684 1 47.0 0 24 I 4% 80 Y048 12 1006 2% 1073 0 0 L) 147 14348
3 080784 2 43.3 0 4 8 43 &6 71912 5 10 17 1090 1 o 47 138 lakdé
o 080834 2 48.0 1 23 19 4All 102 8014 4 1063 15 1108 1 0 48 182 lacés
080934 1 At.? 0 23 28 44)9 13 sosd 13 1078 W 11239 2 0 0 142 14810
081084 2 48.0 0 23 6 AAb3 43  Bl1)4 13 o9 14 143 1 0 31 99 14%9
081184 1 47.0 0 25 13 80 11 0143 Y 1094 3 1148 1 | 33 6 14943
081284 2 453.2 o 23 9 M 14 8139 3 1099 2 11M 2 0 35 32 a2
081384 2 40.0 0 23 8 AA97 127 8171 7 1106 15 1163 0 1 3% 43 1M120
081404 2 48.0 0 25 4 4301 9 8180 2 1108 T 1Un 0 0 3 1 15042
081384 2 .3 0 23 1 4304 3 818l i 1109 ¢ 1lre 0 1 3 16 13038
oalets 2 47.3 0 23 3 W509 4 0189 o 110y 10 1188 0 0 3 1% 13017
oalzas 1 40.0 0 23 1 Al 3 aumn 1 1 1 1193 0 0 3 13 1509
oslans 2 41.3 0 23 1 4312 0 8192 Y un U9 0 0 5 6 L3096
0819084 2 408.0 0 23 6 4318 4 A196 1 1114 i 1199 1 0 54 14 15110
082084 2 48.0 0 23 & 4322 2 68i9e 8 1122 6 120% [ 1 6% 27 13
082184 2 46.7 0 23 1 4524 2 8200 6 ll28 1 1i12 & 0 3| 23 135180
0082284 2 48.0 0 13 9 A 2 82012 9 1137 1 1413 1 2 T4 24 135184
032384 2 48.0 ¢ a3 0 453 o 8202 o 113 2 13 0 o T4 F I B 11 1)
082484 2 A8.0 ] 3 I 4524 1 820} DI EH & 1219 1 0 73 T 1519
002384 2 48.0 )] 13 7 4338 0 810} 14 113 ? 1 i ] 1 19 12 13213







Appendiz Tahle 2-3, FPlathorn Btation fishwhesls daily and cusulative cateh by spacies, 1984,
Total catch
Chinook Sochaye Fiah Chiva Coho Hiscallsoeous all spacies

Date Bo. of Wheel Bering

wheels hours Daily Cum Daily Cum Daily Cum Deily Cum Daily Cum Ciaco Other Cum Daily Cum

062904 k| 5.0 o o k] L | 0 0 0 0 0 0 0 o 0 b ] L]
043084 ] 12.0 6 ] 11 14 ! 1 0 o 0 0 0 3 5 2) F. ]
orolna & 94.0 5 11 7 21 0 1 0 o 0 0 o 3 8 13 4}
070284 L 96.0 ] 17 7 28 1 1 0 0 0 0 0 10 18 24 65
070384 & 9%.0 & 2l 3 R} | 1 L | o o 0 0 o L 22 14 19
070484 & 94.0 & 25 31 A4 3 6 o o o o o ] 20 4 103
070334 & 94.0 & 29 13 n 2 8 1 1 0 0 0 14 LY 34 »
070604 4 % .0 ? 36 30 a7 2 10 1 F 2 2 o 2 &4 4 181
070784 4 96.0 0 36 18 105 b | 13 o i 2 & 0 & &8 Y 408
J70084 L] 95.8 F k1] 18 123 0 13 4 6 2 L] 0 4 32 Y a8
3 070904 & 92.5 2 &0 62 183 0 13 12 20 2 8 0 6 38 94 m
n 071084 & 96.0 4 LY 34 pa ) 3 15 10 &b 3 13 0 & 42 L 1] 420
071184 & 93.0 F 44 13 134 1 20 1 47 3 16 0 a 1o n 4351
071204 & 96.0 4 48 13 269 3 23 o &7 o 16 1 9 80 34 485
071384 & 94.) 0 48 32 ol 1 2 0 47 & 20 ] ? 89 L) b2 3|
071404 & 96.0 0 &8 28 19 3 n 1 &8 4 14 ] 13 102 31 1}
071384 & 94.3 0 48 ] 138 i b ¥ 0 48 2 2% o 11 113 ) 603
071684 L] 6.0 2 50 3% 694 10 42 L} 87 30 3. 0 23 136 460 1063
071784 4 96.0 1 51 1010 1704 L} L1} 251 3 3 93 o 10 146 1383 2418
071084 ) 9.0 0 31 1013 1707 145 29 493 813 19 174 a 3 149 1733 4153
071984 4 96.0 1 52 587 3304 33 382 e 11y 62 216 0 3 134 1402 5335
072084 & 9%.0 2 o4 415 1179 18 130 402 1629 84 20 0 1 135 1142 1297
072104 4 95.5 5 39 IS0 4139 1264 2624 0 2009 1% % 0 1 156 2096 9393
072204 4 95.0 1 40 403 4344 1603 4229 338 2597 161 -b) 0 1 137 711 12104 “
072384 L] 9.0 b ] 61 438 3002 2084 6313 449 3004 29 816 1 9 167 1) 13317
072484 4 96 .0 2 63 482 5484 1390 790) 283 3289 177 1003 0 3 172 2319 178%
071584 ) 98,0 1 L 343 6007 1639 9362 wn N 177 iis0 0 14 186 2483 20379
07 2684 & $3.0 ] 68 281 6208 1293 10833 164 N4 91 1272 0 187 1834 2241}
07 2784 L] 9.3 5 2] A4 8802 31X 13994 26 J%9 108 1% 0 2 1809 3194 28207













Appandix Tahle 2=4 (cont.). Yanina Stgtion north bank fishwheel daily and cumulative catch by species, 1984.
Total catch
Chinook Eockaye Piok Chum Coho Hiacellaneous ell spacies
Date Mo. of Wheel Baring

WVheels Hours Daily Can Daily Cua Daily Cum Daily Cum Daily Cum Cisco Other Cum Daily Cum

073084 1 14 .0 0 9 2 Al 330 4789 7 11 1 1] o 0 L] W 3531
073184 1 16.0 0 9 7 425 300 5089 19 40 1 49 0 0 &b 327 5858
080184 1 24,0 0 9 é 431 365 5454 kK] 213 L] 33 o o &b 408 5266
080284 1 4.0 0 9 10 i) Jg7 831 i 104 0 33 o 0 &b A8 6704
080384 1 24.0 0 9 L} 449 433 6284 43 49 3 58 [ o &b 451 7193
080Aa4 1 24 .0 0 9 13 A58 1% tedD 7 re 6 54 0 1 47 409 7604
080384 1 3.3 0 9 10 A78 194 6834 18 194 6 10 o 1 43 119 1833
080484 1 23,5 0 9 10 400 129 6963 16 slo 8 18 o 0 ] 183 79%
080704 ] 24,0 0 9 15 503 17 7040 20 430 3 [ 1] o 0 48 117 a8l
3 0808084 1 24.0 0 9 3 308 98 7138 18 A48 7 90 o 0 A8 128 8241
@ 080984 ] 24.0 0 9 10 11 84 7222 19 a7 1 91 ] 0 A8 114 83153
081084 1 24.0 0 9 8 32 33 1213 7 434 12 103 o o A3 100 8455
081184 1 n.o 0 9 ] 334 & 11 15 0% 6 109 o o 48 75 8530
081204 1 21.3 0 9 L A0 9% 1330 13 322 7 118 0 0 A8 55 as83
081304 i 4.0 0 9 é L] 41 1wy 17 339 18 134 o 1 30 50 2875
081484 1 4.0 0 9 ? 313 3 1420 5 354 ? 141 0 F 52 &b eriy
01384 1 24,0 o 9 L 359 21 744l 3 549 3 146 0 1 34 39 8738
08led4 1 14 .0 ] 9 ] 383 10 7431 2 351 3 151 0 0 34 2] a78)
081784 1 4.0 0 % & 571 ¢ 7457 1 332 3 1% o 1 35 1% 8800
0818084 1 24.0 0 9 0 m 5 1462 1 553 4 160 0 0 53 10 gslo
081934 1 24,0 ] 9 2 373 1 746} 0 353 1 161 o 0 53 & sola
081084 ] 24.0 o 9 1 375 0 7482 0 39 o 161 o o 33 2 B8sté
082184 1 24.0 0 9 o 3735 0 748} 0 bb1) 1 163 o ‘0 35 2 seis
082284 1 24.0 o 9 ) e 0 748) 3 356 2 163 0 o 33 8 882¢
082384 i 4.0 0 9 o b1 ] 0 7463 0 53 1] 163 1 0 3% 1 8817
0852404 1 24.0 0 9 | 380 1 TM3 ? 363 1 166 o 1 58 14 8841
082384 1 24.0 0 9 1 -] 1 7466 2 b} 1 167 o 1 39 6 aB47
082684 1 24.0 0 9 o b L]} 1 7467 9 574 3 172 0 1 61 1?7 asta
082784 1 4.0 0 9 0 isl & T4 14 iss 3} 173 o 4 65 13 8589







Appendix Tabla 2-3, Yentna Station south beok fishwbael daily and cumulstive catch by species, 1904,
Total catch
Chinook Sochaye Pink Chum Coho Hiscellansous all spacias
Date No. of Vheel Bariog

Whaels Hours Daily Cum Dally Cum Dally Cum Daily Cun Dally Cus Cisco Other Cum Daily Cum

010184 1 9.0 0 0 0 0 0 0 o 0 o 0 0 0 0 0 0
070284 1 .5 0 0 i 1 0 0 0 0 0 0 0 o 0 1 1
070384 1 24.0 0 0 2 3 0 ) 0 0 0 0 0 0 0 | 3
070484 1 24.0 k| k| 2 5 0 0 0 0 0 0 0 0 o 3 ]
0703584 1 24.0 0 J 7 12 0 0 0 0 0 0 0 0 0 ? 13
070684 1 4.0 0 k| 5 17 0 o 0 0 0 o o 0 o 3 0
070784 1 24.0 1 4 11 28 0 0 0 0 0 0 0 0 0 12 i
070884 ) 0.l 0 4 ? b} 0 o 0 0 1 1 0 0 0 8 A
070984 1 24.0 0 4 29 64 o 0 1 1 0 ] 0 0 0 3o 10
071034 1 24. 1 3 15 139 ) } ) 4 o 1 0 0 0 82 132
>
8 071184 1 23.0 2 7 1] 160 2 3 & 8 1 i 0 0 0 3o 1} ¥}
071284 1 23.0 0 7 14 174 2 7 0 8 0 i 0 0 0 16 198
Q71304 1 24.0 o 7 13 109 0 7 i 9 1 b | 0 1 1 18 216
071404 1 24.0 0 ? 7 216 1 8 1 0 1 & 0 1 2 £} 247
071384 1 24.0 0 ? 8 22 0 8 0 10 o & 0 1 3 9 256
071684 1 3.0 1 8 13 9 0 ] 0 10 1 H 0 2 5 19 213
071784 1 23.0 0. 8 687 926 p 11 8 18 1 6 0 0 5 699 974
071884 1 13.0 1 $ 733 166] 13 26 A2 60 3 11 0 o 5 798 1772
071984 1 15.3 0 9 629 22%0 125 131 L} 91 3 16 0 0 3 190 1362
072004 1 12.5 0 9 331 1011 LR B 484 12 n3 7 3 0 0 5 893 3453
072104 1 15.5 o 9 507 3328 388 1072 18 141 18 3 0 0 5 1139 4394
072284 11 13.3 2 11 317 Inel 671 1743 24 165 19 38 0 0 3 109 5687
0104 1 15.3 0 11 82 3987 TAE  2A09 26 191 19 07 o 2 T 1083 6772
072484 1 15.5 0 11 3o a2m 537 3026 19 10 r ] 113 0 2 ] 896 7668
072584 i 15.0 0 11 294 439] 998 4024 a6 238 43 158 0 2 11 1363 9031
072084 1 14.0 0 11 237 Ab28 862 4888 24 00 18 186 0 0 11 1151 10182
072734 i 13.0 1 12 1%0 3018 WE 9 269 16 202 0 1 12 183 10967
07 2884 1 15.0 0 12 1a4 5182 1004 8438 13 282 18 230 0 1 13 11% 12157
072904 1 15.0 0 12 84 528 1344 8002 13 295 1 153 0 0 13 1664 13821







Appsndix Table 2-3 (cont.). Yentns Ststion south bank fishwhbael daily snd cumulstive catech by epeciwe, 1984,

. Total cateh
Chinook Sockays Fiok Chum Coho Miscel laneous asll species

Date No. of Vheal Baring
Whsels Bours Daily Cus Dally Cum Dally Cus Daily Cum Dally Cum Cisco Other Com Deily Com

082884 1 20.0 0 12 6 &1 1 1342 13 763 3 184 2 k| 40 32 uiwm
082904 1 0.0 0 12 8 &34 0 13362 11 774 1 183 0 0 &0 0 1307
083004 1 21,0 0 12 & &IM0 Z 13364 1] 793 3 788 1 ) &4 s 2128
083184 1 21.0 0 12 2 &242 0 13364 L Bol 0 T80 ) 3 i1 16 211%
0950104 1 4.0 0 12 1  &§243 1 13363 1l 812 1 189 2 1 3% 18 a1
090204 1 24.0 0 12 0 614) 0 13343 0 812 1 190 0 2 38 3 um
090384 1 18.0 0 12 ¢ 624 0 13363 ] 813 0 190 0 2 &0 3 111805
090404 1 32.0 0 12 0 624 0 13363 0 als 0 1% 0 0 &0 0 1%
090384 1 2.0 0 12 o 6243 o 13363 0 815 0 190 0 0 60 0 21283

ocv
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Appandix Table 2-11.

Sunshine Station Eishwhasls deily snd cumulative cateh by spacies, 1984.

Total catch

Chinook Sockeye Pink Chum Coho Kiscellsnaous all specias
Date MWo. of Whesl bering
vheals hours Dsily Cum Daily Cun Deily Cum Daily Cum Daily Cum Ciseo Other Com Daily Cum
050404 3 31.0 r 2 la ‘a4 0 o 0 0 0 0 0 0 0 16 18
050304 4 16.0 3] 35 » 1 [ 0 0 0 0 o. © 0 0 90 108
060684 4 94.0 138 193 k) | o, 0 0 0 0 0 0 0 ] 5 176 82
050784 & 90.0 36 49 30 434 0 0 0 0 0 0 0 5 10 111 9
a60004 ) 93.0 91 340 k[ 170 o 0 0 0 o 0 0 | 13 130 pFi]
060984 & 91.0 202 342 31 211 0 0 0 0 0 0 0 6 19 259 782
0610084 A 93.0 112 Ti4 k [/ 2351 0 0 0 0 0 0 4] 2 25 104 988
051184 § 96.0 332 1046 K} | 204 0 0 0 0 0 0 0 ] 22 10 1332
061204 4 96.0 nr 1423 21 Jod 0 0 1 1 g 0 0 1 13 40 1732
061304 & 03.0 249 1872 n a2 0 0 ¢ ] o 0 0 1 24 m? 2029
061484 ) 79.3 167 1839 29 381 0 0 0 1 0 0 0 0 24 196 2223
061304 & 91.0 61 2100 24 el 0 0 0 1 0 0 0 0 F {3 283 2310
061024 & 80.0 156 2256 8 3 0 0 0 1 0 0 0 0 24 164 2674
061784 3 12.0 24 1280 o 393 o ¢ /] 1 0 ¢ 0 0 24 24 2698
061884 4 as.0 1212 2402 13 406 0 U} 0 1 0 ] 0 0 14 133 2833
ob1984 & 94,5 5711 213D 7 413 0 0 0 4 0 0 0 1 23 599 513 ¥
062034 § 92.0 623 15% 12 443 0 0 0 1 0 0 o 0 13 6335 4067
062184 4 9.0 336 MM 20 4% 0 0 0 1 o 0 o 1 26 3 (Y1
062204 & 9.0 s an 1 416 0 0 0 1 0 0 0 ) 19 339 478}
e384 4 % .0 4% &7 3 419 0 0 ¢ 1 0 0 0 1 10 34 5237
062484 ) 96.0 291 018 3 484 0 0 0 1 0 0 0 0 3 196 3533
062384 4 90.5 3 53312 2 ABs D ] [+] 1 0 ¢ 0 2 L} 138 87l
ab2684 & 9.0 391 5743 10 4% 0 0 0 1 0 0 0 0 12 4] 6274
052704 ) 9%.0 231 6002 2 490 0 0 0 1 0 0 0 0 R} 159 £51)
062804 & 96.0 174 617¢ 2 300 0 0 0 1 0 0 0 0 3 176 6709
062904 & 96.0 40 6Al6 9 0% o ¢ [+] 1 0 ¢ 1] 0 32 249 6958
063004 & 94.3 234 6650 7 316 1 1 0 1 0 0 0 0 32 241 1200
070184 & 96.0 162 &pi2 [ ) 324 1 2 0 13 1] [ 0 1 3 172 1312
070284 & 94.0 136 6948 7 311 o 2 [} 2 D 0 0 0 1 144 7316







Appendiz Table 2-11 (cont.). Bunshioe Ststion fishwheels daily and cumulative catch by species, 1984.

Total catch
Chinooh Sochays Pink Chus Coho Wiscellanagus all spectien

Date Wo. of Wheal Bering
wheals hours Daily Cum Daily Cum Daily Cum Daily G Daily Cum Cinco Othar Cum Dally Cun

0B0184 4 13.3 1 1347 343 17134 0223 61897 1777 11154 | 113 0 o 43 1063% 100892
080284 L] 16.0 1 1549 320 17442 7318 69813 2431 11383 319 la%s o 0 43 110358 119930
080384 4 84.0 0 7349 163 17627 3091 74907 2630 126215 Wy 178 o 0 43 8176 1201
080484 L] 19.0 1 7350 152 177179 4810 79717 2916 129131 3¢ 21y 0 1 4 8216 13642
080384 4 85.0 0 7350 141 17920 3028 82743 239) 31524 . 29 L] 0 & 3834 142176
OBOG B4 & 94.0 o0 713% 95 18015 2007 84732 1807 33331 38 17 ] o & 4143 1481121
030784 & 89.5 0 7350 101 18116 2142 B6894 2443 35776 10 1997 ] 0 & J0ls 151319
oaond4 & 93.3 0 7350 115 18231 2239 89133 2897 130867} 42 3419 0 o & 3713 151032
080984 & 47 0 o 75% W0 18271 119 B9B61 1382 40035 178 3597 L] D & 2129 159381

» on1084 A 9.0 o 1% 1) 10384 1146 91008 1495 41330 365 3962 o 0 & M1% 162300

Y

r 081184 L] 90.5 0 7330 95 18479 1260 92268 2979 4329 16% 4731 L] 0 & 3103 147603
081284 L 93.0 0 7350 49 18328 621 92893  IA13 AL9M 491 5428 0 0 4 3788 171391
081304 L] 96.0 0 713% Ja 18366 350 93243 2033 4A89B2 607 6033 0 1 47 3034 174423
081484 4 96.0 0 7330 31 18517 218 93463 1502 30484 414 6309 0 0 47 2345 176670
onl3eé & 94.0 ¢ 75%0 23 180640 117 93380 983 31447 411 8%20 0 0 A7 1334 170204
oBléas 4 96.0 0 7530 27 18667 93 9367} 117} 32640 433 1IN} 0 L] 47 1146 179930
081784 & 94.0 0 7350 0 10887 0 93743 819 33M6% e 147 0 1 48 1294 101244
o184 & 3.0 0 75330 0 18707 40 93783 317 33788 248 1993 0 0 &8 615 181889
001984 & 36.0 0 7350 4 18711 13 9379 139 33923 143 8138 1] 0 &8 99 1812168
082084 & 96,0 0 7550 T 18718 1 93818 93 54020 9% W 0 0 48 223} 182391
082184 4 95.0 0 75350 5 18113 11 93829 155 34175 186 8423 0 2 3 339 182750
082284 b 96.0 0 2330 10 18733 12 93851 300 54479 FRY B 1 1) g 0 30 559 101109
082384 L] 96.0 o 7530 8 1874) 22 9186 290 34763 196 88% 0 k] 33 519 183828
002434 A 96 .0 ¢ 1% 12 18733 12 93675 193 54938 101 8937 1 2 36 321 184149
0823504 4 64.0 0 1350 2 187335 )l 9ae7e 12 34970 & B89%6) 0 0 56 23 184172
082684 ) 36.0 0 7530 1 16873 0 93878 B 34970 3 B9ke 0 0 36 12 184184
082784 & 83.3 0 755 4 108760 4 93881 13 3503 i %0717 0 1 »n 193 184377
082884 & 94.0 0 7350 9 18769 4 93888 166 33217 210 9287 i 3 63 193 184772
082984 L] $6.0 0 7350 3 1amn 6 93892 201 33418 168 9433 0 a 71 ge 1835158







v

Appeadiz Table 2-12, Telkeetos Station sast bank f[iahwhaels daily and cumulstive catch by specias, 1984,
Totsl catch
Chinook Sockaye Pink Chum Coho Kiscellansous sll species
Date HNo. of Vheel Baring

whaels bours Daily Cum Dally Cum Dally Cum Daily Cus Daily Cum Cieco Other Cum Daily Cun

0601384 1 4.3 0 0 0 o o 0 0 0 ] 0 0 o 0 ] 0
060404 1 24.0 0 0 0 0 0 ] 0 0 0 ] 0 0 0 ] 0
060304 1 24.0 0 0 0 o 0 0 0 0 0 o 0 0 o 0 0
060604 2 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
060784 2 48.0 2 2 0 L 0 0 0 0 0 ] 0 o 0 2 H
0600804 1 48.0 3 3 0 0 0 0 o 0 o 0 o o 0 b ) 3
060904 2 40.0 & 1 0 0 0 0 0 0 o 0 o 0 0 é il
0b 1084 1 4.0 ) 20 0 0 0 0 o 0 0 L] o 0 o 9 20
061184 2 4.0 13 33 1 1 0 0 o 0 o 0 0 0 o 16 b 1]
061284 2 40.0 23 1 0 1 0 0 0 0 o o 0 o 0 11 59
081304 2 40.0 14 12 0 ] 0 0 o 0 o L] 0 ] 0 14 13
061484 2 47.0 L] 18 1 i 0 0 o 0 o 0 0 0 ] 7 80
061384 2 40.0 15 93 0 ] 0 0 0 0 o ] o 0 0 15 ”
041684 2 355 ? 100 0 2 0 o o 0 o 0 o 0 0 ? 102
oblngs F 20.7 13 113 0 i 0 0 0 0 o 0 o 0 0 13 113
061984 i 46.0 13 168 0 i 0 0 o 0 o o o 1] 0 73 1%
042004 F 40.0 127 pI R 1 } 0 0 0 0 0 0 0 0 0 128 i
aazles 2 48.0 113 A 0 k) 0 0 0 0 ] 0 o o 0 113 431
041184 2 48.0 9% 324 1 & 0 0 0 0 0 ] 0 0 0 9 528
01384 2 48.0 143 687 0 & 0 0 0 0 0 0 0 0 0 163 691
002404 F§ 48.0 86 13 0 & 0 0 0 0 o 0 0 o 0 8t 177
061384 2 48.0 178 951 1 5 0 o 0 0 0 0 0 1 i 80 937
062604 2 48.0 119 1070 0 3 0 0 0 0 0 0 0 0 1 11% 1074
062784 2 48.0 92 1162 1 ] 0 0 0 0 o 0 0 1 2 4 1170
062084 2 43.0 34 )216 0 ) 0 0 0 0 0 0 0 0 2 34 1224
062984 2 40.0 72 1283 0 & 0 0 0 0 o 0 0 0 2 71 1296
063084 ] 40.0 117 1405 0 ] 0 0 0 0 o 0 0 0 ] 1 141}
070184 2 40.0 101 1306 1 T 0 0 0 0 0 0 0 0 2 102 1515
070284 2 48.0 5 1M 1 8 0 0 0 o o o 0 0 2 B& 1601



















Appendia Table 2-13 (cont.). Talkeetoa Otation wast bank fishwheaels daily and eumulative csteh by spacles, 1984,

Total cateh
Chincok Bockeye Pink Chum Cobo Miscallaoeous all apecies

Date No. of Whael Bering
vhasls hours Daily Cum Daily Cum Daily Cum Daily Cwm Daily Cum Cleco Other Cum Daily Cum

080384 2 48.0 1 147) 39 186 3306 13034 38y o4 ] 211 0 0 TN 1998
080424 2 48.0 0 141 19 803 289 1432} 367 Ml 4) 154 0 0 T Jle 22474
080584 2 AB.0 o1& 17 822 1343 18066 182 3796 36 150 0 0 T 1978 24454
030684 2 48.0 0 1473 11 813 229 18295 103 3899 13 Jol 0 0 7 156 24810
020784 1 47.5 0 1473 13 Bés 134 19049 JA) A48 43 Jas 0 0 el 23971
030884 2 48.0 0 1473 23 869 1063 20112 493 474} 1) 412 o 0 T 1643 27614
080984 1 8.0 0 147} 10 as 309 2062) 06 4949 43 433 0 0 ? 768 20384
0B)OBA 2 48.0 0 147} 16 893 310 20941 98 5247 37 312 0 0 7 691 29075
oBlles 2 4.0 G 1473 3 00 n aum 320 5567 80 392 0 0 ? 136 29811
a 081284 1 47.0 0 1473 14 9la 193 21464 J29 8w 86 678 0 0 7 621 0432
© 081384 1 4.0 0 1473 7 921 105 21569 184 6080 32 130 0 0 ? 48 30780
081484 2 48.0 0 1473 ? 928 118 121687 193 6273 47 1y 0 0 ? W I
oB1584 2 48.0 0 1473 ] 934 16 21763 123 6398 60 837 ] 0 7 265 Ilal2
0B1684 2 4.0 0 1473 2 916 17 21780 36 saM4 11 ais o 0 7 9% 31308
081784 2 AB.0 0 1473 & 940 20 21800 70 6524 » 893 o l 10 134 31642
001804 2 48.0 0 1473 1} 941 10 21810 23 &349 s} 910 ] 0 10 3% ol
081984 2 AB.O 0 1473 0 941 6 21816 16 6363 13 91 0 0 10 3\ n
082084 2 &7.0 0 1473 6 947 21 218W? 31 6617 48 979 o 1 12 129 31863
082184 2 AB.0 0 1473 1 948 12 21849 I 6636 &4 1013 0 0 12 96 3196]
082284 1 AR.O 0 1473 & 932 11 21861 0 6676 3 lok2 0 1 1 16 32007
082384 2 48.0 0 1a7) A 936 3 21pé6 % 6712 47 1109 o 0 13 92 1
082484 2 AB.O 0 1473 3 961 0 21864 7 6y 19 1128 o k) 16 34 14
082584 1 29.0 0 1473 o 961 0 21866 2 6741 1 112% 0 0 16 3 3286
081684 i 28.0 0 1473 0 961 0 21866 1 6742 1 1130 ] 0 1% 1 88
062784 1 43,3 0 147 1 962 ¢ 21866 1 624) 10 1140 0 0 16 12 32200
082884 2 43.0 0 1473 0 962 0 21366 1 6746 9 1149 0 0 16 12 12211
081984 2 46.0 0 1N o 962 0 21866 T 613 L 3% o 0 id 14 32116
083084 2 47.0 0 1473 1 63 0 21866 10 6763 11 167 0 2 18 % 2230
oBlles 2 48.0 0 1a7) 0 963 0 21866 7 s8to 1 1189 0 0 18 5% 3239







Appendix Tsble 2-14. Talkeetps Stetion fishwhesls daily and cumulative catch by epacies, 1984,
Total cateh
Chinook Bacheya Pink Chum Coho Hiscellaneous all spacies
Data No. of Whael Bering

vhaels hours Daily Cum Daily Cum Daily Cum Daily Cum Daijly Cum Cisco Other Cum Daily Com

080384 1 4.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o
060484 1 4.0 0 0 0 0 0 0 0 0 o o 0 0 0 0 o
0b0384 1 9.3 0 0 0 0 0 0 0 0 o 0 0 o 0 0 0
060634 3 54.0 2 1 0 0 0 0 0 0 o 0 0 0 0 2 2
060784 h] 12,0 1 4 1 1 0 0 0 0 0 o 0 0 0 b ) 3
D60024 & 80.0 8 12 0 1 0 0 0 0 0 o 0 o 0 ] 1}
060984 ] 94.0 7 19 1 2 0 0 0 0 o o 0 1 1 9 2
D61084 4 96.0 11 30 o 2 0 o 0 0 0 0 0 o 1 u 3
061184 4 56.0 16 56 L] k] 0 0 0 0 o 0 0 0 1 7 60

> 0612%4 & 96.0 34 %0 0 3l o ¢ 0 o 0 0 0 0 1 34 94

.

L 061184 4 96.0 1a 108 0 1 0 0 0 0 0 0 ] 1 2 19 113
061484 & $5.0 13 126 1 3 0 0 0 0 o o 0 0 2 0 133
061584 & 86.0 19 153 o 3 0 0 0 0 0 0 0 0 1 19 162
061684 4 61.0 19 174 0 5 0 0 0 0 o o 0 0 F 19 181
061804 L] 40.5 16 100 0 5 0 0 o 0 0 o 0 o 2 % 207
041904 4 96.0 131 331 0 5 0 0 0 0 0 0 0 o i 131 18
262004 4 96.0 113 564 1 [ 0 0 0 0 o 0 0 0 1 214 572
082184 L] 9.0 205 169 0 & 0 0 0 0 0 0 0 0 2 203 177
062184 & 5.0 149 938 1 7 0 0 0 0 0 0 0 0 1 170 947
062384 & 96.0 257 1193 0 7 0 0 0 0 o o 0 0 2 257 1104
062484 &4 96.0 147 1342 0 ? 0 0 0 0 0 0 0 1 3 148 1332
062584 & 96.0 01 1s4) 1 8 0 0 0 0 0 0 0 1 4 30N 1655
062634 & 96.0 199 1042 0 8 0 0 0 0 0 0 0 0 4 199 1834
0627084 &4 96.0 163 2003 1 9 0 0 o 0 [ 0 0 1 3 165 2019
062884 &4 96.0 104 2109 0 9 0 0 0 0 0 0 0 0 5 104 1D
062984 ] 96.0 137 1146 0 9 0 0 0 0 0 0 0 0 5 13 1260
083084 & 9.0 18] 2437 0 9 0 0 0 0 0 0 0 0 3 191 2431
070184 4 9.0 174 211 1 10 0 0 0 0 0 0 0 1 6 176 2617
0702084 & 96.0 133 27150 k- 13 0 0 0 0 0 o 0 0 ] 142 2769







Appendix Tahla 2-14 (cont.). Talkeetns Stetion fishwhaels daily and cumulstive catch by spacles, 1984.

Total eateh
Chinooh Socheye Pink Chum Coho Niscellanecus sll apacies

Data No. of Whasl Sering
vheels hours Daily Cum Daily Cum Dally Cum Daily Cum Daily Cum Cleco Other Cum Daily Com

osol84 & 92.0 0 Mbé 43 1247 1338 & %1 3168 e 13 o 0 9 2006 174%
080284 & 9.0 1 33 63 1313 3308 12633 1013 4781 n 194 o 0 9§ M8 I1DIY
080384 & 95.0 1 406 79 139 433} 17108 83% 3640 L 3] ar 0 0 % 3333 27914
080484 4 98.0 0 Ju0é 41 1433 4016 21204 To4 64k 39 3 o 0 $ 820 IIM
080 384 & 6.0 0 3406 31 lab6 2482 23686 802 714 4 84 0 0 $ 1383 097
080684 & 96 .0 0 3a06 16 lad2 388 24074 126 7372 19 403 o 0 9 649 746
o084 & 93.0 0 3406 20 132 11a3 23219 633 8023 33 438 o 0 $ 1873 MY
080284 4 %.0 0 b & 1348 1311 730 919 0944 el 1 0 0 9 2359 AllT7e
> 080904 & 96.0 0 06 7 1513 673 27403 387 9 49 3% o 0 $ 1l 4D
g' 081004 & 9.0 LU [ ] 8 1603 420 2783) 526 9847 67 657 o 0 9 1049 &IN
oallas & $1.3 0 Jab 15 1al8 418 10249 373 10440 104 78] 0 0 9§ 1110 403
0813184 4 94.0 0 JADG 3 183 422 20671 896 113136 126 887 L] 0 $ 1477 A0
081384 & 92.0 0 3406 14 1665 173 28844 105 11641 L 1 %48 0 0 9 553  4451)
oalies 4 »6.0 0 306 15 1680 16% 29013 320 11981 ¢ 1006 0 0 9 %1 41073
oelig4 4 96.0 0 3406 15 1693 106 2911% 181 12142 69 1073 0 0 9 371 YA
osl434 4 94.0 I P ] 3 1698 22 29141 14 12216 2 109 0 0 9 121 ATS8?
oal184 ) 96.0 1 07 & 1702 % 29163 83 12301 o 1y 0 k] 12 137 41724
081884 ) 96.0 0 7 2 1704 13 29178 13 1234 4 1161 0 0 12 11 47796
081984 4 96.0 0 a0 0 1704 7 29183 18 11312 16 un 0 0 12 41 7827
081004 & 93.0 0 07 oM 21 29206 67 12419 % 1233 0 2 14 133 AY9%0
082184 & 96.0 0 7 1 1712 12 29218 41 11461 o 1M 0 0 14 103 48093
0811284 & 96.0 0 307 4 1716 12 29230 2] 12492 41 1324 0 1 15 1y L7
082384 4 94.0 0 07 4 170 5 29215 3¢ 11521 39 138 0 o 135 107  A8281
00821484 4 96.0 0 3407 3 1125 0 29233 9 12530 21 1404 0 3 1a 3 A
081584 & 17.0 0 307 0 1723 0 19233 3 125%) 2 1M 0 ] 18 3 M3
082684 4 14.0 0 07 o 17125 0 19233 3 1255 1 1407 o 0 18 & AR
082784 ] 91.5 0 407 1 172 0 129233 1 12337 11 1418 o 0 18 13 A6l
0828584 4 9.0 0 07 0 1726 0 29233 0 123717 rF L o 1 1% 43 ABA04
082904 4 90.0 0 307 1 un o 29135 19 1239 11 1431 0 1 0 12 A







Appendix Table 2-15. Curry Scation east bank fishvheel daily and cumulative catch by spaciea, 1984,
Total cateh
Chincok Sockeye Pink Chue Coho Hiscellaneous all species
Date Ho, of Wheel Baring

wheels hours Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum Cisco Other Cum Daily Cus

050984 1 5.0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0 0 0
061084 1 25.0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1
D611B4 1 25.0 2 3 0 0 0 0 0 0 0 0 0 1 1 3 &
061284 1 4.0 3 [ 0 0 0 0 0 0 o 0 0 2 k] L] 9
051384 1 18.5 1 8 0 0 0 0 0 0 0 0 0 1 4 3 12
061484 1 18.% 3 11 0 0 0 0 (1] 0 0 0 0 1 5 & 14
061584 1 25.0 2 13 0 0 0 0 o 0 0 0 0 0 5 1 18
D61684 1 9.5 h 20 0 0 0 0 0 0 o 0 o 0 5 7 15
061884 1 12.5 4 24 0 0 0 0 1 0 0 0 o 0 5 4 19
a 061984 1 24.0 51 75 0 0 0 0 0 0 0 0 0 i 6 52 81
@ 062084 1 2.0 98 173 0 0 0 0 1] o o 0 0 0 [ 98 179
062184 1 4.0 66 239 0 0 0 0 ¢ 0 o 0 0 0 [ L1 245
062284 H 24.0 110 349 0 0 0 0 0 0 0 o 0 o [ 110 355
062384 1 24.0 45 39 0 0 0 0 o 0 0 0 0 0 & &3 A0
062484 1 24.0 44 438 0 0 0 0 o o o 0 0 1 1 &3 445
061584 1 24.0 49 487 0 0 0 0 0 0 0 0 0 1 8 50 495
082684 i 23.0 45 532 0 0 0 0 0 0 o 0 o o 8 &5 540
082784 1 24.0 25 557 0 0 0 0 ] 0 0 0 0 0 3 5 55
0620884 1 24.0 14 571 0 0 0 0 1 0 0 0 0 0 8 14 579
062984 1 24.0 42 613 0 0 0 0 o 0 0 o 0 0 8 42 621
063084 1 24.0 7 640 0 0 0 0 o 0 o 0 o 0 8 27 baB
070184 1 24.0 26 (11 (1] 0 0 0 0 0 0 0 (1] 0 8 26 674
070284 1 24,0 15 691 0 o 0 0 0 0 (1] 0 0 0 ] 25 699
070384 1 24.0 22 713 0 Y 0 D o 0 0 0 0 1 9 23 122
070484 1 24.0 22 135 0 0 0 0 0 0 0 0 0 0 9 22 T4k
070584 1 4.6 15 150 0 0 0 0 o 0 0 o 0 0 9 13 139
070684 1 24.0 18 TeB 0 0 0 0 (1] 0 (1] 0 0 0 9 i3 177
070784 1 4.0 8 176 i 1 1 1 0 0 0 0 0 0 9 10 187
070884 1 24.0 10 786 0 1 1 2 0 0 (1] o ¢ o 9 11 198







Appeadiz Table 2«15 {cont.). Curry Station east ba -k fisbwhsel deily and cusulstive cateh by spacles, 1984.

Total catch

Chioook Sockaya Piok Chua Cobo Mipcellanecus sll spacies
Data No. of Whael Bering
vhaela hours Dail'y Cum Daily Cum Daily Cus Daily Cus Daily Com Cisco Other Cum Daliy Cun

080784 1 14,0 0 L }] 3 wm 131 &9 7 1929 [} 80 0 0 0 240 7828
080884 24,0 0 863 10 247 127 A819 92 1021 1 82 0 0 20 1% 8034
080984 i 14.0 0 863 4 231 78 4897 M 2063 1 83 0 0 0. 177 aa
o8lod4 1 24.0 0 (L} 6 137 83 4580 9 2164 3 88 ] 0 0 193 1374
081184 13 21.0 0 863 1 258 % 303e M 1134 3 2] ] 0 20 132 1508
081184 1 24.0 0 863 [ 266 &1  3slie 174 2410 9 102 0 1 1l 176 8182
081384 1 18.0 0 863 b 269 22 35140 88 2498 1 103 0 0 11 114 %
081484 1 24.0 0 863 1 271 A8 3188 114 2612 b | 106 0 0 a1 167 9043
081584 1 21.0 0 863 1 712 0 5208 9% 1706 1 10?7 D 0 il 116 9179
§ gBloes 1 4.0 D 8463 1 173 17 3119 19 2783 1 108 0 0 a1 9 9278
081784 1 24.0 0 865 3l 76 17 5142 64  IB49 1 110 0 o 2] [ 3] 343
081884 1 24,0 0 863 0 1% § 3523 43 2892 é 116 0 0 2l 38 42}
081984 1 24.0 0 a63 4 280 11 3263 43 2935 ? 13 0 0 11 & 9447
082084 1 14.0 0 863 & 284 1 374 7 29712 9 132 0 1 n 61 9330
082104 1 24.0 0 83 1 286 3 an 2 12997 & 136 0 o 23 34 9584
082204 1 14.0 o 843 3 189 1 3 34 23031 9 143 o o Fa | 47 9631
081384 1 20.0 0 863 0 289 0 3275 18 3049 1 142 0 1 24 21 9832
Q82484 1 4.0 0 863 1 % 1 31719 % 307) 1 148 0 o 24 17 %79
001584 1 14.0 0 863 1 151 0 35179 10 3083 ] 148 0 0 4 11 %90
081684 1 24,0 0 863 1 292 0 3179 4 3087 ] 148 0 0 4 3 %93
0812784 1 4.0 0 863 2 29 1 3280 19 30k 0 148 0 0 24 a1 9717
082884 1 24.0 0 863 } FiH 0 3280 12 3lie 3 153 0 o 24 0 973
082984 1 14.0 0 863 2 99 0 3280 14 313 L 152 1] 0 4 10 93
osloas 1 4.0 0 8653 1 o0 o 5280 12 3143 ] 163 0 0 24 20 un
081184 1 18.0 o 865 1 ol 0 510 4 A4S 1 164 ] 0 24 é 9783
090184 1 24.0 0 863 0 301 ¢ 35280 Yy s o 164 o 0 24 b ] 9786 .
090204 1 24.0 o 863 0 11} | 0 3280 1 s L] 164 0 0 24 3 9789 *
030184 1 24.0 0 LLE 0 01 0 3280 0 3155 0 164 0 0 24 0 9789
050484 1 0.0 0 865 0 3o1 0 5280 o 3155 0 164 0 0 24 0 9789







Appandlz Table 2-16. Curry Station west bank fisbwbesl daily and cumulative cateh by species, 19B4.
Total catch
Chioook Sockays Plok - Chum Cobo Wiscellaosous all species
Date No. of Whael Bering

whaals bours Daily Cum Daily Cum Dally Cum Daily Cun Daily Cum Clsco Other Cum Deily Cum

060904 1 11.0 1 1 0 0 0 0 0 0 o 0 0 0 0 1 1
061084 1 4.0 0 i 0 0 0 0 0 0 o 0 o 0 0 0 1
061104 i 4.0 b ] 4 J 0 0 0 0 0 0 0 0 0 0 b ] 4
061284 1 4.0 0 4 0 0 0 0 0 0 o 0 o 1 1 1 3
041304 1 4.0 ] 5 0 0 0 o 0 0 0 0 0 0 1 1 L]
061434 1 4.0 5 1o 0 0 0 0 0 0 o 0 o o 1 5 11
061384 1 24.0 2 12 0 0 0 0 0 0 0 0 0 o 1 F) 13
061634 1 14.5 0 12 o 0 0 0 0 0 o 0 o 0 1 0 13
261984 1 8.3 ] 18 0 0 0 0 0 0 0 0 o 1 1 7 0
> 062084 1 2.0 » 33 0 0 0 0 0 0 0 o o o 2 » 57
8 062184 1 24.0 39 il 0 0 0 0 0 0 o o o 1 ] 40 17
062184 1 24.0 33 169 0 ] 0 0 0 0 0 0 0 0 L] 33 172
062384 1 24.0 &l 210 0 0 o v 0 0 0 o o 0 k| 41 1
063434 1 4.0 42 152 0 0 0 0 0 0 ] 0 0 o b | 42 235
062384 1 4.0 [} iz 0 0 0 0 0 0 0 0 o o b | 63 320
062484 1 4.0 36 L} ) 1 1 0 0 0 0 1] 0 o o b ] 37 N
042784 1 18.0 19 b1} 0 1 0 o 0 0 0 0 0 1 L] 1] o7
003884 1 4.0 13 407 1 2 0 0 0 0 0 0 o 0 L] L] 4l3
082984 1 14.0 n M5 0 2 0 0 0 0 0 0 0 1 3 3¢ 412
0k 3084 1 1.0 A 313 1 ] 0 0 0 0 ¢ 0 0 1 L 30 J22
070184 1 4.0 29 342 0 b | 0 0 0 0 0 0 o 1 ? k1 3%
070184 1 4.0 1l 563 0 b | 0 0 0 0 o o o o 7 21 5713
070384 1 4.0 24 a7 0 ] 0 0 0 0 0 0 o 0 ? 24 i
070484 | 24.0 18 615 o b | 0 0 o o ] 0 1) 1 8 9 026
010384 i 24.0 18 631 0 ) 0 0 0 0 0 0 0 0 8 18 842
070684 | 24.0 10 641 0 k1 0 0 ¢ 0 o 0 0 0 8 10 652
020704 1 24.0 & 647 0 b | 0 0 0 0 0 0 0 o 8 6 638
070884 1 4.0 16 663 | L) 0 0 0 0 0 0 0 1 9 18 676
070934 1 4.0 10 673 o & 0 0 0 o o '] 0 0 9 10 ][]







Appendix Tabla 2-16 {cont.). Curry Stetion west back fishwheal daily snd cumuletive catch by species, 1984,

Total catch

Chinook Sockeye Pink Chum Coho Mincellanaous 81l apacias
Date Bo. of Wheel Baring
whesls hours Daily Cum Daily Cum Daily Cus Deily Cum Daily Cum Cisco Other Cum Daily Cum

17 620 11582

080984 1 4.0 - 0 124 7 50 548 10098 60 382 8 61 0 0
081084 1 24.0 0 124 1 i 2 10600 67 649 12 13 0 0 17 BT 12114
081184 1 14.0 0 124 3 4 376 10976 L] 112 8 8l 0 0 17 470 11384
081284 1 14.0 0 724 1 53 270 11246 13 803 8 8y 0 0 17 152 12936
085384 1 4.0 0 114 2 n 96 11342 14 a9y 1y 108 0 o 17 9 13327
081484 1 14.0 o 124 1 58 226 11768 &6 915 9 117 0 0 17 82 13609
081384 1 16.0 ] 124 1 19 113 11481 23 950 L] 123 0 1 18 146 13733
081484 1 3.0 0 124 2 6l 110 11991 35 933 12 133 0 0 18 139 13914
> 081784 1 24.0 0 124 & 63 30 12021 11 996 k| 138 0 1 1y 49 1396)
g 081884 1 4.0 0 124 k] 68 31 12072 17 1013 9 147 0 0 19 80  1A0AY
DB1984 1 24.0 0 124 1 49 14 12086 12 1023 2 149 0 1 20 30 14073
082084 1 24.0 0 T24 1 1 17 12103 9 103 10 139 0 0 20 37 lallo
082184 1 4.0 0 724 1 n 4 12107 1 1033 8 167 0 0 0 34 1Al
002284 1 4.0 0 124 1 12 1 12109 ) 103 9 176 0 0 20 13 14139
082384 1 4.0 0 124 1 13 ) 1112 8 1066 4 180 o 0 20 16 14173
081484 1 13.3 0 124 0 13 1 12113 1 1067 1 181 0 Q 20 3 1A178
081884 1 13.0 0 124 1 T4 0 12113 0 1067 1 182 0 0 20 2 1A180
081984 1 4.0 0 124 0 T4 1 12114 1 1069 1 183 0 0 20 4 14104
081084 1 14.0 0 124 1 15 0 12114 2 1o 1 184 0 0 20 « laloe
083184 1 14.0 0 124 1 16 0 12114 1 1072 2 136 0 o 20 4 14192
090184 1 14.0 0 724 0 16 0 12114 o 10712 0 186 0 0 20 0 14192
090284 1 14.0 0 124 1 n 0 12114 0 1072 0 186 0 0 20 1 1419)
030384 1 24.0 0 124 0 77 0 12114 o 1072 0 186 0 0 20 0 14193
090484 1 4.0 0 124 0 n 0 12114 o 1072 1] 186 0 0 20 ¢ 14193
0903584 1 14.0 o T24 0 n 0 1i114 o 1072 0 186 0 0 20 0 1419]
090604 1 24.0 0 T4 o 17 0 12114 o 1072 0 1086 0 0 20 0 14193
090704 1 24.0 0 124 0 17 0 12114 1 10713 o 186 0 0 20 1 14194
030884 1 24.0 0 124 0 17 0 12114 0 1073 0 186 0 0 0 0 14194
090984 1 24.0 0 124 0 17 ¢ 12114 2 1M 0 186 0 0 a0 0 14194













L9V

Appendiz Table 2-17 {cont.).

Curty Stetion fishwhaals daily and cumulative catch by species, 1984,

Total cateh

Chianook Hockaye Piok Chum Coho Hiscellaneous sll specias

Date Mo. of Wheael ' Bering
wheals houre Daily Cum Dailly Cum Daily Cum Daily Cum Daily Cum Cisen Other Cum [Daily Cum

090 384 2 42.0 0 1589 0 178 0 17194 0 A227 0 150 1} 1] &4 0 1982
050684 2 36.0 0 1589 0 378 0 173194 0 4227 0 130 0 g A 0 1982
090784 2 43.0 0 158% 0 178 0 17394 1 4222 0 3% 0 0 &4 1 298
0508084 i 48.0 0 1589 ] 7y 0 17394 0 4228 0 % 0 0 &4 1 21984
050984 2 42.0 0 1589 0 7y 0 17394 0 4228 0 330 0 0 &4 0 1984
091084 2 32.0 0 1589 0 379 0 17394 0 4228 0 % 0 g &4 0 1984
091104 2 3.0 0 1389 0 18 0 17384 0 4228 0 150 0 1 45 1 21985
091204 | 4.0 0 1389 0 I 0 17394 0 4228 0 350 0 0 45 0 23983
091384 2 48.0 0 1589 0 e 0 17394 0 4228 0 3% 0 o 45 0 13983
091404 1 8.0 0 1389 0 3re 0 17394 0 4228 0 3% 0 0 45 ¢ 198
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Appendix Figure 2-1.
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Appendix Figure 2-4.

Migrational rates of tagged sockeye salmon
between Sunshine and Talkeetna stations, and
Sunshine and Curry stations, 1984,
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Appendix Figure 2.5. Migrational rates of tagged sockeye salmon
between Talkeetna and Curry stations, 1984.
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Appendix Figure 2-7, Migrational rates of tagged pink salmon
between Flathorn and Talkeetna stations, and
Flathorn and Curry stations, 1984.

AT4






80 - TALKEETNA TO CURRY
(17 miles)
78- n=416 fish
7 X = 1.8 days
: ’ med = | day
- 6- Range = 0 -9 days
o 19 .
c A
@ sa- 1]
/]
o 1A
ot A
£ s
p= -
o 30+ 1
> 1/
Q. /
2a-
17
/
/
IB-
{ [
9
'4 e e e T N
2 19 20

Number of Days between Coptures

Appendix Figure 2-9, Migrational rates of tagged pink salmon
between Talkeetna and Curry stations, 1984.
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Appendix Figure 2-11,

Migrational rates of tagged chum salmon
between Flathorn and Talkeetna stations,
Flathorn and Curry stations, 1984.
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Appendix Figure 2-13, Migrational rates of tagged chum salmon
between Talkeetna and Curry stations, 1984,












APPENDIX 3
DAILY YENTNA STATION SONAR COUNTS
AND
FIGURES OF DAILY AND CUMJLATIVE PERCENT SONAR COUNTS BY SPECIES






Appendixz Table 3-1 {cont.), Yentna Station north bank daily and cumulative sonar counts by species, 1984,

Date Totsl Chinook fockeye Piok Chum Coho Hisc,
Daily Count Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum

840726 3517 0 203 142 7266 3233 3834} 122 3252 20 538 0 740
840727 4476 0 203 138 7604 4114 62457 138 3390 17 535 69 809
8407 28 6142 0 203 129 7533 5833 68310 75 3463 64 619 21 ai0
840729 6553 0 203 130 7663 6293 74603 130 3395 0 619 0 830
840730 1237 0 203 43 7706 7024 B1627 149 3744 21 640 0 830
840731 1139 0 203 153 7859 6349 88176 415 4139 22 662 0 630
8406801 7988 0 203 117 7976 7147 93313 646 4805 18 140 0 830
840802 3313 0 203 126 8102 4997 100320 390 3195 0 740 0. 80
840803 872 0 203 6) 8163 3415 1037315 335 5550 k1) 179 0 830
840804 2837 0 203 132 8297 2469 108204 187 5737 42 821 ? 837
z 840805 2813 0 203 12) 8430 2383 108589 221 5958 T4 895 12 B49
4 840806 1384 0 20 83 8505 1095 109684 136 6094 68 963 0 84%
840807 1346 0 20 110 8615 961 110643 209 6303 66 1029 0 849
840808 1822 0 203 149 8764 1301 111946 283 6586 89 1118 0 849
840809 1663 0 203 140 8904 1065 113011 351 6943 101 1219 0 849
840810 1781 0 203 150 9054 1140 114151 383 7326 108 1327 0 849
840811 1332 0 203 121 9175 739 114890 272 7598 188 1515 12 861
840812 708 0 203 64 9239 393 115283 145 7743 100 1615 6 867
840813 1137 0 203 103 9342 631 115914 233 7976 160 1775 10 877
840814 840 0 203 178 9520 367 116281 95 8071 1712 1947 28 905
840815 643 0 203 136 9656 281 116562 73 Bl4s 132 2079 21 926
840816 5684 0 203 126 9780 235 116817 66 8210 120 2199 19 943
840817 729 0 203 156 9934 319 117136 82 8292 150 2349 24 969
840818 499 0 203 106 10040 218 117354 b  B34B 102 2451 17 986
8408.9 35 0 203 73 10113 150 117504 39 8ag7 10 2521 11 99?7







Appendix Table 3-2. Yentna Station south bank daily and cumulative sonar counta by species, 1984,

Date Total Chinook Sockeye Pink Chum Coho Misc.
Daily Count Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum

840701 17 l 1 16 16 0 0 0 0 0 0 0 0
840702 32 2 3 48 64 1 1 1 1 0 0 0 0
840703 86 L} 6 18 142 2 3 2 ) | 1 0 0
840704 129 4 10 118 260 k| 6 l 6 i 2 0 0
840705 67 2 12 62 ja2 | 7 2 8 0 2 0 0
840706 44 1 13 41 363 1 8 1 9 0 2 0 0
840707 34 2 13 30 413 1 9 1 10 0 2 0 0
840708 30 1 16 27 440 ] 10 1 11 0 2 0 0
84070% 67 2 18 62 302 1 11 2 13 0 2 0 0
840710 156 3 YL 143 645 l 14 4 1? 1 3 0 0
P4 840711 131 0 23 126 771 1 15 2 19 1 4 1 1
~ 840712 13% 1 24 113 904 1 16 2 21 1 5 1 |
840713 161 1 25 1533 1057 2 18 k| 25 1 6 1 3
840714 275 1 26 %2 1319 K| 21 3 29 2 8 2 5
840715 217 1 27 208 1527 2 23 4 33 1 9 1 é
840716 582 2 29 536 208} 6 29 10 43 4 13 4 10
840717 17485 64 93 16741 18824 170 199 198 3a8l 106 119 106 116
840718 13399 17 110 12341 31163 252 451 705 1046 84 203 0 116
840719 19332 0 110 15567 46732 3094 3545 767 1813 124 327 0 116
8407 20 27192 0 110 16169 62901 10140 13685 670 2482 213 540 0 116
8407 21 31734 0 110 14126 77027 16382 30067 780 3263 446 286 0 116
8407 22 30507 36 166 10523 87550 18728 48795 630 39313 530 1516 0 116
840723 31006 0 166 8059 93609 21318 70113 J4)  Wh76 829 2245 57 173
8407 24 30334 0 166 10495 106106 18180 B8293 643 3319 S48 3293 68 241
840725 18549 0 166 4001 110105 13582 101875 354 5673 585 3878 27 268







Appendix Table 3-2 (cont.). Yentna Station south bank daily end cumulative sonar counts by species, 1984,

Date Total Chinook Sockeye Pink Chua Coho Misc.
Daily Count Daily Cum Dsily Cum Daily Cum Daily Cum Dasily Cum Daily Cums

840820 212 0 187 103 136239 21 2503571 8 13124 51 13515 9 582
840821 339 0 187 164 136403 34 230603 45 13169 81 13396 15 597
840822 125 0 187 331 136754 73 230678 96 13265 173 13769 L ¥ 629
840823 8451 0 187 407 137161 83 230763 111 13376 201 13970 » 666
8400824 7194 0 187 384 137545 80 25084) 105 13481 130 14160 L L 101
i: 840825 766 0 187 371 137916 17 250920 101 13382 183 14343 34 735
© 840826 619 0 187 300 138216 62 230982 82 13664 148 14491 17 762
8408127 938 0 187 189 138405 23 251005 480 14144 109 14600 137 899
840828 635 0 187 128 138333 15 251020 325 14469 T4 14674 9] 992
840829 814 0 187 164 138697 20 251040 417 14886 94 14768 119 1111
640830 611 0 187 123 138820 15 251055 313 153199 71 14839 89 1200
840831 630 0 187 131 138951 16 231071 333 15332 75 14914 95 1293
840901 134 0 187 67 139018 8 251079 171 15703 39 14933 49 1344
840902 136 0 187 0 13%018 0 251079 51 15754 17 14970 68 1412
840903 123 0 187 0 139018 0 251079 4 15800 13 14985 62 1474
840904 142 0 187 0 139018 0 251079 i3 13833 18 13003 11 1543
840905 34 0 187 0 139018 0 251079 13 15866 4 13007 17 13612







Appendix Table 3-3 (cont.). Yentna Station daily snd cumulativa sonar counts by spacies, 1984.

Date Totsl Chinook Sockeye Pink Chum Coho Misc.
Daily Count Daily Cum Daily Cum Daily Cum Dally Cum Daily Cum Daily Cum

8407 26 21595 0 369 3433 120682 17274 172259 457 9260 411 4807 0 1008
8407 27 21039 21 390 4147 124829 16098 188357 3zs 9588 353 5162 % 1098
8407 28 28790 0 390 2870 127699 24961 1213318 32z 9910 3971 1% 40 1138
840729 36168 0 390 1625 129324 33773 247091 361 10271 409 6168 0 1138
840730 23546 0 390 1180 130304 21693 268786 498 10769 173 634l 0 113
640731 23448 0 390 1713 132219 20786 289572 711 11480 236 6317 o 113
840801 22617 0 390 1203 133422 19677 30924% 1261 12741 437 7034 I un
840802 13736 0 39 1133 134335 131267 322516 950 13691 361 7395 23 1202
840803 14030 0 350 1269 135824 10788 333304 1174 14863 799  Bl94 0 1202
b4 840804 11644 0 390 1611 137433 8428 J41732 837 15702 761 8953 7 1209
840805 9030 0 390 930 138383 6436 348188 T43 16445 869 9824 12 1221
840806 6726 0 390 1133 139338 4691 332879 3567 17012 313 101¥ 0 1221
840807 3914 0 3% 671 140209 2511 333390 304 17316 228 10367 0 1221
640808 4336 0 390 871 141080 2493 35788) 334 18030 638 11003 0 1221
840809 3964 0 39%0 628 141708 2168 3600351 639 18689 328 11334 0 1221
840810 4537 0 390 134 142442 2462 36251) 721 19410 620 12134 0 1221
840811 3630 0 390 721 143163 1492 364005 333 19963 832 13006 12 1233
840812 2304 0 390 481 143644 916 364921 &0 20303 361 1337 6 1239
840813 2473 0 390 473 144117 948 363869 361 20664 628 14195 63 1302
840814 1838 0 3% 434 144571 604 36647) 191 20833 322 14717 67 1369
840815 1380 0 330 340 144911 436 366929 1446 20999 390 15100 30 1419
840816 1157 0 3%0 401 143312 313 367242 142 21141 237 13364 A4 1463
840817 1219 0 3%0 391 145703 368 367610 147 21288 267 15631 4 1309
840818 908 0 390 304 146007 259 367869 110 21398 200 15831 35 1344
840815 692 0 390 242 146249 185 368034 83 21483 154 15985 2% 1570







Appendix Table 3-4, Sector distribution of north bank sonar counts adjusted for debris, at Yentna Station,

1984,
SECYOR
DATE
1 2 3 [ s 6 ? _a 9 10 11 12 TOTAL
JULY
1 180 ‘ 4 0 ) 0 0 0 0 16 26 69 299
2 125 7 0 1 0 0 0 2 0 ? 17 H 204
3 0 13 0 0 0 0 1 ] 1 6 18 u -
. 36 o 2 0 0 0 0 0 9 L] {] v -
5 . 42 0 0 0 0 0 0 0 1 2 13 iy .-
6 26 2 0 0 o 0 0 0 0 0 3 19 50
7 1A 1 0 0 0 0 0 0 0 1 0 ¢ 26
» 8 19 2 0 0 0 0 0 0 0 0 0 0 2
& 9 130 10° ) 0 0 0 0 1 0 2 16 u ---
10 us 3] 3 2 0 0 0 1 3 q 11 12 204
1 152 9 12 2 0 0 0 1 1 13 ’ 1 208
12 143 20 3 0 0 0 0 2 | 6 2 28 222
13 99 n 5 0 0 0 1 1 1 q 20 3 202
14 156 28 [ | 0 0 1 | 0. 9 a5 21 268
15 134 66 13 1 0 0 2 ] 4 1 a2 9 23
16 50 a3 2 3 ? 0 1 ) 17 29 3 86 127
17 78 181 146 85 27 7 101 1 156 w0 ar M 1.584
18 1,194 209 182 85 . 98 192 192 278 466 a 49 1,897
19 \/ 216 245 84 39 15 243 240 7 01 1,1 V













Appendix Table 3-5. Sector distribution of south bank sonar counts, adjusted for debris, at Yentna Station,

1984.
SECTOR
BATE
1 2 3 . 5 6 7 2 9 10 1 12 ToTAL
oLy
1 32 . 0 0 ° 0 0 0 0 0 0 0 %
2 51 1 0 0 ° 0 0 0 0 0 0 0 52
3 a“ 8 1 0 0 0 0 0 9 0 20 Y -
. 62 20 1 0 0 0 0 ° e 0 1) 2 150
5 51 1 3 1 0 0 0 0 0 0 0 0 6
6 7 8 2 0 0 0 0 0 0 0 0 0 ©
? 22 12 2 0 0 0 0 0 0 . 2 Y, -
> 8 20 7 1 0 0 0 0 0 0 1 0 0 2
9 9 1 21 5 2 0 0 0 1 ? 0 0 ' 70
10 8 as » 0 0 0 0 0 ? 1 ? T, -
1 ” 1 14 1 1 0 0 ? 0 3 2 Y, -
12 68 2 1 1 0 0 P 1 2 n ) n 19
n 114 21 8 1 0 0 0 2 . 7 1 ? 160
) 158 5 14 1 1 0 0 3 . 1 n 1 m
15 121 56 9 1 0 0 1 . 6 ? 3 ’ 2
1 207 203 2 3 0 0 : 1 10 2 15 . se2
7 9,669 5971 1,24 94 2 0 3 1 82 133 120 100 17,486
18 128 5,018 6,898 1,408 180 12 190 148 14 190 128 17 15,658
19 % 7.063  B,664 2,048 224 12 218 m 19 302 221 258 19,552
20 2,213 12,072 8424 1,094 265 24 306 254 200 a3 3 588 27,164







Appendix Table 3-5 (cont). Sector distribution of south bank sonar counts, adjusted for debris, at Yentna
Station, 1984,

SECTOR
DATE

1 2 3 4 5 5 7 8 9 10 1 12 TOTAL

AUGUST
9 159 1,471 M8 18 0 0 1 0 1 1 2 0 2,301
10 798 1,406 438 a1 0 0 B 2 5 15 n 2 2,756
n 1,005 941 268 19 2 0 7 4 3 12 9 7 2,297
12 560 700 162 " 1 ) 5 1 10 at 36 29 1,597
13 486 525 92 16 5 0 8 14 2 18 L} 178 1.379
14 418 151 13 20 1 0 g 10 3 26 10 13 977
15 330 291 57 n 2 0 s 1 3 6 1 16 736
E 16 n? 207 23 2 1 0 3 0 0 14 1 10 581
17 267 183 20 ? 0 0 0 0 0 0 0 2 489
18 186 199. 23 3 0 0 0 0 0 0 0 2 13
19 120 102 a 0 0 0 0 0 0 0 0 0 426
20 187 a2 9 0 0 0 0 0 0 0 0 0 238
2 176 108 " g 0 0 0 0 0 0 0 1 18
22 202 218 % 1 1 0 ? a 0 ) 70 55 729
2 176 264 i 2t 1 0 3 ) 0 1 24 50 860
24 380 208 151 15 3 0 10 1 1 1 6 15 , s
25 260 302 168 23 2 0 0 0 0 0 1 1 757
76 227 218 133 30 8 0 0 . 1 2 2 0 625
27 408 157 19 9 5 2 5 0 a 1 3 6 960
28 a8 151 a8 5 2 ) 3 0 0 4 6 2 648
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APPENDIX 4
MISCELLANEQUS AGE, LENGTH AND SEX DATA






Appendix Table 4-1 (cont). Analysis of chinook salmon lengths, in millimeters, by age class from 1984
escapement sampies collected at Flathorn, Yentna, Sunshine, Talkeetna and Curry

stations.
Collection Age n Range Limits Hean 958 Conf, Interval 1/ Hedian

Site Class H F [ F .} F ) F “ F
Talheatne 3y 1 - 310 - 310 - - - 3o -
Station 3, 6 - 3110-350 - 335 - - - 30 -
L i 2 490-500 540-640 495 550 - - 495 590

L 23 5 410-7110 570-630 558 558 527-389 - 550 550
5 i - 100-830 - 76% - - - 765 -

5, 97 17 500-880 510-850 638 685 621-653 - 620 660

6, - & - 720-1,000 - 865 - - - 870

6, 145 162 520-1,020 690-1,000 837 837 621-853 B18-B4b 850 813

7, 57 129 780-1,150 800~-1 ,100 966 914 945-987 904-924 9280 910

E: A!Izl M9 412 300-1,150 510-1,100 167 L} - - 790 860

®

Curry 3 & - 330-360 - pLY.] - - - 350 -
Station ’2 &6 - 300-410 - 358 - 7-383 - 150 -
h.‘, 28 - 410-670 - 563 - S540-587 - 565 -

52 57 - 5 520-900 620-840 {21 T42 624-664 - 630 780

62 97 93 &00-1,010 T0-1,000 a51 LEYS 0815-068 026-847 as0 830

?| - 1 - 950 - 950 - - - 950

2 38 99 750-1,090 840-1,000 973 924 949-997 917-932 900 9%0

Al Ial n 265 300-1,090 620-1,000 702 a7e - - o aso

1/ Confidence Interval of the Hean.
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Appendix Figure 4-2. Age composition of fishwheel intercepted chinook
salmon at Sunshine, Talkeetna and Curry stations,

1984.

MALES

[[] FeEmaLEs

A109













Appendix Table 4-6. Sex ratios of male and female sockeye salmon by age from
umweighted 1984 escapement samples collected at Flathorn,
Yentna, Sunshine, Talkeetna and Curry stations.

Sample Number Rgi?o
Collection Site Age Size Males Females (M:F)
Flathorn Station 3 121 120 1 120:1
4 818 456 322 1.5:1
5 814 479 335 1.4:1
6 1/ 27 14 13 1.1:1
AlY = 2,082 1,314 768 1.7:1
Yentna Station 3 34 33 1 33:1
4 877 313 264 1.2:1
5 1,485 686 80% 0.9:1
6 1/ 152 58 g4 0.6:1
All - 2,746 1,328 1,418 0.9:1
Sunshine Station 4 12 7 5 1.4:1
1st Run 5 352 121 231 0,5:1
6 1/ 1 a 1 0:1
All = 400 139 261 0.5:1
Sunshine Station 3 41 39 2 19.5:1
Z2nd Run 4 606 275 331 0.8:1
5 318 131 187 0.7:1
6 1/ 7 0 7 0:1
All = 1,133 523 610 0.9:1
Talkeetna Station 3 ] 4 1 4:1
4 380 164 216 0.8:1
5 66 30 36 0.8:1
6 / 2 1 1 1:1
Al = 588 262 326 0.8:1
Curry Station 3 8 8 0 -
4 154 102 52 2.0:1
5 48 13 35 0.4:1
6 1/ 2 0 2 0:1
All = 246 139 107 1.3:1

- Includes all aged and non-aged sampies.
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Appendix Figure 4-5. Age composition of fishwheel intercepted chum salmon at selected stations on the
Susitna River, 1984,






Appendix Table 4-10. Sex ratios of male and female coho salmon by age
from ynwefghted 1984 escapement samples collected at
Flathorn, Yentna, Sunshine, Talkeetna and Curry

stations.

Sex
Sample Nymber Ratio
Collection Site Age Size Males Females (M:F)
Flathorn Station 2 3 0 3 0:1
3 286 175 111 1.6:1
8 544 386 198 1.8:1
5 12 6 6 1:1
an v/ 1,319 844 a75 1.8:1
Yentna Station 3 105 46 59 : 0.8:1
4 264 127 137 0.9:1
5 8 4 4 1:1
an 1/ 601 280 321 0.9:1
Sunshine Station 3 192 97 95 1.0:1
8 362 204 158 1.3:1
5 8 3 a 1:1
an YV 927 485 442 1.1:1
Talkeetna Station 3 98 53 45 1.2:1
a 208 125 83 1.5:1
5 3 1 2 0.5:1
an Y 549 300 249 1.2:1
Curry Station 3 7 39 18 1.0:1
a 87 51 36 1.4:1

5 2 2 0 -
an Y 264 138 126 1.1:1

Y Includes all aged and non-aged samples,
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Appendix.Figure 5-1,

Length (mm)

Chinook salmon length frequencies at Sunshine
Station weighted and not weighted by fishwheel
catch per unit of effort, 1984,
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Appendix Figure 5-3. Chinook salmon length frequencies at Curry Station
wejghted and not weighted by fishwieel catch per
unit of effort, 1984,
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Appendix Figure 5-5, Sockeye salmon length frequencies at Yentna
Statfon weighted and not weighted by fishwheel
catch per unit of effort, 1984.
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Appendix Figure 5-7, Second run sockeye saimon length frequencies at
Sunshine Station weighted and not weighted by
fishwhee! catch per unit of effort, 1984.
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Appendix Figure 5-9, Sockeye salmon length frequencies at Talkeetna
Station weighted and not weighted by fishwheel
catch per unit of effort, 1984.

Al






28
UNWEIGHTED
n=1844
15 Xs 445

% Fraquency
®
[

l“'mtsurétsjﬂ.ﬂaﬂ':’é'&
Length C(mm)

20—
WEIGHTED
n=1844
tS- X= 443
>
U
c
L
3
o 194
o
|
L
e
[
Q T T T T v =¥ Q- v T v 1

180 200 386 488 S8 H20 JO@  8QQ
Length CmmD

Appendix Figure 5-11. Pink salmon length frequencies at. Flathorn Station
weighted and not weighted by fishwheel catch per
unit of effort, 1984,
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Appendix Figure 5-19.
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Chum salmon 1length frequencies at Talkeetna
Station weighted and not weighted by fishwheel
catch per unit of effort, 1984,
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Appendix Figure 5-21, Coho salmon length frequencies at Flathorn Station
weighted and not weighted by fishwheel catch per
unit of effort, 1984,

A143






15
W UNWEIGHTED
n= 927
x= 542
3 10
c
¢
J
T
0
L
(M
[
xR
a v 1 L T T T o T T ¥ T v 1
199 208 300 420 508 [ 708 [ ]
Length Cmmd
1S5 -
WEIGHTED
n= 927
Xx= 546
>
0 104
C
9
)
o
o
| '
L
5
e
o —_— —

Appendix Figure 5-23.
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Coho salmon length frequencies at Sunshine Station
weighted and not weighted by fishwheel catch per
wnit of effort, 1984,
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Appendix Figure 5-25. Coho salmon length frequencies at Curry Station
weighted and not weighted by fishwheel catch per
unit of effort, 19B84.
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Appendix Figure §-28, Chinook saimon male and female length frequencies at

Talkeetna Station weighted by fishwheel catch per
unit of effort, 1984,
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Appendix Figure 5-29. Chinook salmon male and female length frequencies a

Talkeetna Station not weighted by fishwheel catch pe
unit of effort, 1984.

A151






16
MALES
1 n= 331
= 702
5 18-
C
©
.
o
L
'l
W
[
x J_P-L\ W
L v  p— T v T Y T Y 1
200 4ET) coo 809 1922 1200
Length Cmm)
15+
FEMALES
na 265
X= 876
>
U 194
C
@
3
o
0
L
(P
S -
=
"] d L ll.l '_l‘-’—-r 1 ¥ M 1
200 400 600 800 1000 1200

Length (mm>

Appendix Figure 5-31. Chinook salmon male and female length frequencies at

Curry Station not weighted by fishwheel catch per
unit of effort, 1984,
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Appendix Figure 5-33,
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Sockeye salmon male and female Vength frequencies ¢
Flathorn 5tation not weighted by fishwheel catch p:
unit of effort, 1984,
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Appendix Figure 5-35,.
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Appendix Figure 5-37. First run sockeye salmon male and female lengt

frequencies at Sunshine Station not weighted ¢t
fishwheel catch per unit of effart, 1984.
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Appendix Figure 5-39. Second run sockeye salmon male and female length
freguencies at Sunshine Station not weighted by
fishwheel catch per unit of effort, 1984,
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Appendix Figure 5-41. Combined first and second run sockeye salmon male anc
female length frequencies at Sunshine Station not
weighted by fishwheel catch per unit of effort, 1984,
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Appendix Figure 5-43. Sockeye salmon male and female length frequencies a

Talkeetna Station not weighted by fishwheel catch pe
unit of effort, 1984,
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Appendix Figure 5-4S5. Sockeye salmon male and female length frequencies a:

Curry Station not weighted by fishwheel catch pe:
unit of effort, 1984.
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Appendix Figure 5-47, Pink salmon male and female lengith frequencies 2
Flathorn Station not weighted by fishwheel catch pe
unit of effort, 1984,
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Appendix Figure 5-49. Ppink salmon male and female length frequencies at

Yentna Statfon not weighted by fishwheel catch per
unit of effort, 1984,
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Appendix Figure 5-51. Pink salmon male and female length 1requencies at
Sunshine Station not weighted by fishwheel catch per
unit of effort, 1984.
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Appendix Figure 5-52. Pink salmon male and female length frequencies at
Talkeetna Statfon weighted by fishwheel catch per
unit of effort, 1984.
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Appendix Figure 5-53. Pink salmon male and female length frequencies at

Talkeetna Station not weighted by fishwheel catch per
unit of effort, 1984,
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Appendix Figure 5-54. Pink salmon male and female length frequencfes
Curry Station weighted by fishwheel catch per unit
effort, 1984,
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Appendix Figure 5-56. Chum salmon male and female length frequencies at
Flathorn Station weighted by fishwheel catch per unit
of effort, 1984.

A178







16~
MALES
n= 308
XK= 59|
> te-
c
]
3J
o
o
L
L
5—1
-4
@ — T 7T T 1
-] 202 b - ) Saa o8 702 [ -]
Length C(mm2
15-|
FEMALES
ns= 455
x= 579
p
U i+
c
9
3J
o
®
L
L
5
o
%0 2me e +ee  sSoe  sse 700 eve

Appendix Figure 5-58.

Length Cmm)

Chum saimon male and female length frequencies at
Yentna Station weighted by fishwheel catch per unit
of effort, 1984.
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Appendix Figure 5-60. Chum salmon male and female length frequencies at
Sunshine Station weighted by fishwheel catch per unit
of effort, 1984.
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Appendix Figure 5-62.
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Chum salmon male and female length fregquencies
Talkeetna Station weighted by fishwheel catch [
unit of effort, 1984,
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Appendix Figure 5-64. Chum salmon male and female length frequencies at

Curry Station weighted by fishwheel catch per unit of
effort, 1984,
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Appendix Figure 5-65, Chum salmon male and female length frequencies a°
Curry Station not weighted by fishwheel catch pe:
unit of effort, 1984.
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Appendix Figure 5-66.
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Coho salmon male and female length frequencies a
Flathorn Station weighted by fishwheel catch per uni
of effort, 1984,
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Appendix Figure 5-68. Coho salmon male and female length frequencies at
Yentna Station weighted by fishwheel catch per wunit
of effort, 1984.
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Appendix Figure 5-70. Coho salmon male and female length frequencies
Sunshine Station weighted by fishwheel catch per un
of effort, 1964.
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Appendix Figure 5-74, Coho salmon male and female length frequencies at

Curry Station weighted by fishwheel catch per unit of
effort, 1984.
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APPENDIX 6
1. SLOUGH, STREAM AND MAINSTEM SPAWNING LOCATICN MAP
2. NEW SLOUGH MAPS
3. ZONES OF SLOUGH 8A AND 11
4. MAINSTEM SUSITNA RIVER SPAWNING SITE TABLE ANC FIGURES
5. TRIBUTARY SPAWNING FIGURES
6. SLOUGH AND STREAM SURVEY COUNT TABLES
7. TAGGEO/UNTAGGED RATIOS FROM SPAWNING GROUND SURVEYS
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Appendix Figure 6-1.

¢ River Mile

Susitna River slough, stream and mainstem spawning locations from the
confluence of the Talkeetna and Chulitna rivers to RM 150.0, 1984.
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Appendix Figure 6-1 (cont).
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Susitna River slough, stream and mainstem
spawning locations from the confluence of
the Talkeetna and Chulitna rivers to RM
150.0, i284.
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Appendix Figure 6-1 {cont). Susitna River slough, stream and mainstem
spawning locations from the confluence of
the Talkeetna and Chulitna rivers to RM
150.0, 1984.

A201






Appendix Figure 6-1 (cont).

¢ River Mile

Slough 20

Slough /9

Susitna River slough, stream and mainstem
spawning locations from the confluence of
the Talkeetna and Chulitna rivers to RM
150.0, 1984.
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Appendix Figure 6-2,

Bushrod Slough located at RM 117.8, 1984,
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Appendix Figure 6-4. Slough BA map with habitat locations (zones) defined, 1984.
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Appendix Figure 6-6.

Mainstem Susitna River chum salmon spawning area
at RM 100.9R, 1984,
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Appendix Figure 6-8.

Mainstem Susitna River chum salmon spawning area
at RM 114.0C, 1984,
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Appendix Figure 6-10. Mainstem Susitna River chum salmon spawning areas
at RM 118.9L, 119.1L, 119.4L and 119.8L, 1984.
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Appendix Figure 6-12. Mainstem Susitna River chum salmon spawning area

at RM 121.6R, 1984,
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Appendix Figure 6-14. Mainstem Susitna River chum salmon spawning areas
at RM 128.3R and 128.6R, 1984,
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Appendix Figure 6-16. Mainstem Susitna River chum salmon spawning areas
at RM 131.1L, 131.3L, 131.5L, 131,7L and 131.8L
and coho salmon spawning at RM 131.5L, 1984.
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Appendix Figure 6-18.

Mainstem Susitna River sockeye salmon spawning
areas at RM 134.6R, 135.0R, 135.1R and 135.2R,
and chum salman spawning areas at RM 135.1R and
135.2R, 1984,
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Appendix Figure 6-20.

Mainstem Susitna River sockeye and chum $almon
spawning areas at RM 138.7L and 139.0L, 1984.
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Appendix Figure 6-22. Mainstem Susitna River sockeye and chum salmon
spawning areas at RM 141.6R and chum saimon
spawning area at RM 140.BR, 1984.
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Appendix Figure 6-24. Spawn';ng areas and distribution of chinook, pink and coho salmon in whiskers Creek (RM
101.4), 1984,
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Appendix Figure 6-26. Spawning areas and distribution of pink and coho salmon in Slash Creek (RM 111.2},
1984,
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Appendix Figure 6-28,

Spawning areas and distribution of chinook, pink, chum an
coho salmon in Lane Creek (RM 113.6), 1984.
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Appendix Figure 6-30. Spawning areas and distribution of pink, chum and coho salmon
fn Lower McKenzie Creek {RM 116.2), 1984.
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Appendix Figure 6-11, Spawning areas and distribution of pink and chum salmon
McKenzie (RM 116.7) and Little Portage (RM 117.7) cree!
1984,
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Appendix Figure 6-32. Spawning area and distribution of pink salmon in Deadhorse Creek {RM 120.8) in 1984.






SPAWNING AREAS

— — — PINK SALMON L L
CHUM SALMON MILES
{Approa. Scala}

Appendix Figure 6-34. Spawning areas and distribution of pink and chum salmon i
~ Skull Creek {RM 124.7), 1984.
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Appendix Figure 6-36. Spawning areas and distribution of chinook, pink, chum and coho salmon in Fourth of
July Creek (RM 131.1), 1984,






Apperidix Figure 6-38.

Spawning areas and distribution of chinook,
coho saimon {n Indian River (RM 138.6), 1984,

Az41

pink, chum and







Appendix Figure 5-40.

Spawning areas and distribution of chinook,

coho slamon in Portage Creek (RM 148.9), 1984.
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Appendix Table 6-1 (cont). Mainstem Susitns River salmon spawning locations and
survey results above RM 98.6, 1984,
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Appendix Table 6-1 (cont}. Mainstem Susitna River salmon spawning locations and
survey results above RM 98.6, 1984,
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Appendix Table 6-2 (cont). Escapement survey counts of Susitna River streams between RM 98.6
and 195.0, 1984.
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Appendix Table 6-2 (cont). Escapement survey counts of Susitna River streams between RM
98.6 and 195.0, 1984,
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Escapement survey counts of Susitna River sloughs between RM

98.6 and 161.0, 1984.

Appendix Table 6-3,
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Escapement survey counts of Susitna River sloughs between

RM 98.6 and 161.0, 1984,

Appendix Table 6-3 (cont).
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Escapement survey counts of Susitna River sloughs between

RM 98.6 and 161.0, 1984.

Appendix Table 6-3 {cont).
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Escapsment survey counts of Susitna River sloughs between

RM 98.6 and 161.0, 1984.

Appendix Table 6-3 {cont).
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Appendir Table 6-5.

Sockeye salmon spawning ground surveys of selected spawning areas and

resultant tagged to untagged ratios, 1984.
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Appendix Table 6-6.

Pink salmon spawning ground surveys of selected spawning areas and
resultant tagged to untagged ratios, 1984.
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Appendix Table 6-7 (cont). Chum saimon spawning ground surveys of selected spawning areas and
resultant tagged to untagged ratios, 1984,
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Appendix Table 6-8 {cont)}. Coho salmon spawning ground surveys of selected spawning areas and
resultant tagged to untagged ratios, 1984.
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1.0 Introduction

The proposed hydroelectric project may impact the lower
Susitna River salmon spawning areas. Flow, water quality
and temperature changes may occur in the slough, side
channel, main channel, and stream habitats utilized by
spawning salmon, Information on the magnitude and timing of
salman spawning in these habitats is necessary to assess
potential impacts and to plan appropriate mitigation

measures.

2.0 Objectives

1) Identify all salmon spawning areas i. main channel,
side channel, slough and stream habitats in the Tower

Susitna River (RM 28.0-RM 98.6).

2) ldentify the general habitat characteristics of those

areas utilized by spawning salmon.

Anadromous fish species addressed in this report are:

Pacific Salmon Oncorhynchus sp
Chinook salmon 0. tshawytscha
Sockeye salmon 0. nerka

Pink salmon 0. gorbuscha
Chum salmon 0. keta

Coho salmon 0. kisutch
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mainstem habitats. Determination of the physical and hydrauvlic
characteristics necessary to accurately define each habitat type was

beyond the scope of this study.

Survey conditions prior to late September were poor due to high water
ard turbidity levels. As a result, surveys conducted prior to this time
may not have observed all spawning activity that may have been present.
A flood in early September eliminmated all signs of spawning prior to
that time. Lower water and turbidity levels in early to late fall
improved the survey conditions, increasing the number and accuracy of

spawning observations.

Surveys identified 13 mainstem saimon spawning sites in the lower river
reach (RM 28.0 to RM 98.6) in 1984 (Figure 2}). Chum salmon were the
predominant species, utilizing 12 mainstem sites for spawning. Coho
salmon were observed spawning in only two mainstem sites. The other
three species of Pacific salmon were not observed spawning in mainstem
sites. Individual site descriptions and maps can be found in Appendix
A.

An estimate of the total spawning escapement utilizing mainstem sites in
this reach can be determined by using procedures outlined in Barrett et
al, 1985.° By using the total live peak escapement counts, it is
estimated that 2,754 chum salmon (0.3% of the minimm estimated Susitna
River escapement) and 309 coho salmon (0.2% of the minimum estimated
Susitna River escapement) utilized mainstem spawning sites between RM

28.0 and RM 98,6 during 1984,
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Based on peak live counts, the three most important mainstem sites for
chum salmon (in descending order of importance) are: Trapper Creek side
channel (RM 92,0C-RM 94.5L); Sunset side channel (RM 87.0R) and
collectively the four sites in the mouth of the Chulitna River (RM
98.0L). The rest of the mainstem sites contained less chan 50 fish.
The most important mainstem site for coho salmon is the Trapper Creek
side channel (RM 92.0C-M 94.5L) followed by the Sunset side channel (RM
87.5R},

Upwelling, bank seepage or winter open leads were observed in nine of
the sites. The predominant sites utilized by chum salmon and both sites
used by coho salmon all had associated upwelling/bank seepage. Closer
examination may find upwelling/bank seepage in all or some of the
remaining sites where it was not observed in 1984. Chum salmon

sefecting upwelling areas in which to spawn was reinforced by the data.

4.2 Slough Habitat

Slaugh habitats can be divided intp two types, upland sloughs and side
sloughs. The main difference between the two types is that the upstream
end of an upland slough does not connect with the mainstem even at high
mainstem discharges (Sautner et al, 1984). A feature that distinguishes
side slough habitat from side channel habitat is the side sloughs convey
clear water form small tributaries and/or upwelling groundwater in an
unbreached condition {Sautner et al, 1984). The reader should consult
the glossary for a complete description ¢f slough habitats. The salmon
spawning sites located in this study all fall in the side slough

category and will all be referred to as slough habitats.

A300







+—— s uSITNg

[WOT TO 3Cad)

Cocation Observed Fish Ubserved Tpawning
Site  Wiver, Observed Romber of Observation
Mamber  Mile Legal Upwelling Species Redds Live Dead Oate
1 S7.00  S521mQ5uweSCCC  Upwe)ling Coho 9 6 o 10713
2 61.2R  521M)5WD10CD Upwelling Chum J 1 ) 10/11
] M_SR SZINOSEINACA Cpen Lead Chum 12 ¢ i6 10708
1 R9. SR S25KO5U2IRRL Hane Chym 4 12 0 10/59
95.2R  S26KOSWIGRDY 8. Supagey Chym sl 8t 52 o5/28
[ 96.00  526R05w]5a83 Eane Chum 4 160 -~ 09!2!'

1/ Logking upttream: R-right bank; C-center; L-left bamh.
2/ Bank seepage

Figure 3. Slough salmon spawning areas identified in the lower
reach of the Susitna River between RM 2B.0 and RM 98.6
in 1984.
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Upwelling, bank seepage or winter open leads were observed at four
sites. The most important chum salmon site had no upwelling ﬁbserved.
This does not mean that upwelling is not present. This site has a creek
associated with it which might provide adequate flows and supplies of
dissolved oxygen in the absence of upwelling. As has been found in the
mainstem sites and previous studies, chum salmon appear to be selecting

upwelling areas for spawning sites.

4.3 Stream Habitat

Based on habitat observations of the interface reach the seventeen
streams surveyed fell into two general categories. The first category
had primarily sitt-sand substrates with tannin stained water. Lower
river streams in this category are: Fish Creek (RM 31.2); No Name Creek
(RM 31.7); Whitsol Creek (RM 35.2); Rolly Creek (RM 39.0); Grays Creek
(RM 59.5); and Rabideux (RM 83.1). The second category of streams had
substrates ranging from small gravels to cobbles and clear water. Lower
river streams in this category are: Willow Creek {RM 49.1); Little
Willow Creek (RM 50.5); Xashwitna River {RM 61.0); Caswell Creek (RM
64.0); Sheep Creek (RM 66.1)}; Goose Creek (RM 72.0); Montana Creek (RM
77.0); Sunshine Creek (RM 85.1}; Birch Creek (RM 89.2); Trapper Creek
(RM 91.5); and Cache Creek (RM 95.5). Site maps and descriptions of

each creek are in Appendix B.

4.3.1 Chinook Salmen

Seventeen streams in the lower Susitna River reach (RM 28.0 to RM 98.6)
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were surveyed for adult salmon spawning activity from July 21 to October
17 in 1984 (Appendix Table D-1). Df the seventeen streams surveyed,

chinook salmon were observed in eleven streams {Table 1).

Table 1. Chinook salmon peak 1984 jndex counts for streams betugyn
Susitna RM 28.0 and RM 98.6 in order of contribution. =

River Number Counted Percent
Stream Mile Date Live Dead Total Contribution
Montana Creek 77.0 1723 2,309 0 2,309 76.3
Rabideux Creek 83.1 8/3 560 50 620 20.5
Gray's Creek £9.5 8/20 1 27 28 .9
Birch Creek 89.2 8/9 20 6 26 .9
Sunshine Creek 85.1 1717 10 4 14 .5
Trapper Creek 91.5 1723 15 0 .15 .5
Fish Creek 31.2 1/31 5 0 5 .2
Goose Creek 72.0 1731 3 0 3 .1
Little Willow Creek  50.5 1 1 0 1 .1
Caswell Creek 64.0 8/6 1 1 2 0
Sheep Creek . 66.1 1/26 1 0 1 0

TOTAL 2,925 101 3,027 100.0%

1/ The index area surveyed was from the stream mouth to three quarters
of a mile up stream.
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Table 2. Summary T; adult chinook salmon usage of stream interface
reaches =~ between Susitna RM 28.0 and RM 98.6 in 1984.
River

Stream Mile Passage Spawning
Fish Creek 31.2 X

No Name Creek 31.7

whitsol Creek 35.2

Rolly Creek 39.0

Willow Creek 49,1

Little Willow Creek 50.5 X

Grays Creek 59.5 X

Kashwitna Creek 61.0

Caswell Creek 64.0 X

Sheep Creek 66.1
“Goose Creek 72.0 X

Montana Creek 77.0 X

Rabideux Creek 83.1 X

Sunshine Creek 85.1 X

Birch Creek 89.2 X

Trapper Creek 91.5 X

Cache Creek 95.5

Y First third mile from mouth.

Table 3. Sockeye salmon peak 1984 index counts for streams bethyn
Susitna RM 28.0 and RM 98.6 in order of contribution. =
River — Number Counted Percent
Stream Mile Date Live LUead 1otal Contribution
Willow Creek 49,1 8/12 217 3 220 z24.8
Trapper Creek 91.5 a8/1s5 200 (] 200 22.5
Birch Creek 89.2 7/29 174 0 174 19.6
Fish Creek 31.2 8/17 75 1 716 8.6
Goose Creek 72.0 7724 74 0 74 8.3
Sunshine Creek 8s5.1 8/3 71 0 A | 8.0
Whitsol Creek 35.2 8/9 20 0 20 2.3
Little Willow Creek BD.5 8/21 12 1 13 1.5
Cache Creek 95.5 8/15 12 0 12 1.4
Sheep Creek 66.1 7/30 12 0 12 1.4
Rabideux Creek 83.1 7/29 8 0 8 .9
Caswell Creek 64.0 7/30 6 0 & 7
TOTAL B 5 836 100.0%

1/ The index area surveyed was from the stream mouth to three quarters of

a mile up stream.

A306







sockeye salmon prefer gravel-rubble substrates for spawning (ADF3G,
1983b). Habitat data collected at stream interface reaches indicates
that these substrates were available in eleven out of seventeen streams.
Although sockeye salmon were observed in many of these streams, they
were found to utilize upstream portions of the streams rather than

interface reaches {Table 4),

Tabie 4. Summary Tf adult sockeye salmon usage of stream interface
reaches _/ between Susitna RM 28.0 and RM 98.6 in 1984,

River

Stream Mile passage Spawning

Fish Creek 31.2

Noname Creek 31.7

wWhitsol Creek 35.2 X

Rolly Creek 3%.0

Willow Creek 49,1 X

Little Willow Creek 50.5 X

Grays Creek 59.5

Kashwitna Creek 61.0

Caswell Creek 64.0 X

Sheep Creek 66.1 X

Goose Creek 72.0 X

Montana Creek 77.0

Rabideux Creek 83.1 X

Sunshine Creek 85.1 X

Birch Creek 89.2 X

Trapper Creek 91.5 X

Cache Creek 95.5 X

1{ First third mile from mouth.

4.3.3 Pink Salmon
Seventeen streams in the Tower Susitna River reach (RM 28.0 to RM 98.6)
were surveyed from July 1 to October 17 in 1984 (Appendix Table D-1).
Of the seventeen streams surveyed, pink salmon were observed in thirteen

streams (Table 5).
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Ten stream interface reaches were found to be used for spawning by pink

salmon in 1984 (Table 6).

Table 6. Sumnmary ﬂ; adult pink salmon usage of stream interface
reaches =’ between Susitna RM 28,0 and RM 98.6 in 1984.

River

Stream Mile Passage Spawning

Fish Creek 31.2

Noname Creek 31.7

Whitsol Creek 35.2

Rolly Creek 39.0

Willow Creek 49.1 X X

Little Willow Creek 50.5 X X

Grays Creek 59.5 X

Kashwitna Creek 61.0 X

Caswell Creek 64.0 X X

Sheep Creek 66.1 X X

Goose Creek 72.0 X X

Montana Creek 77.0 X X

Rabideux Creek 83.1 X

Sunshine Creek 85.1 X X

Birch Creek 89.2 X X

Trapper Creek 91.5 X X

Cache Creek 95.5 X X

1/ First third mile from mouth,

Based on peak survey counts, the majority of pink saimon spawning
activity in interface reaches occurred in Willow Creek (48.6%) and in
Birch Creek (15.3%) {Table 7). The additional eight streams supported
the remaining 36.1% of pink salmon spawqing. Site maps in Appendix B

depict the locations of spawning areas within each interface reach.
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0f the seventeen streams surveyed, chum saimon were observed in twelve

streams (Table 8).

Table 8. Chum saimon peak 1984 index counts for streams beiyeen
Susitna RM 28.0 and RM 98.6 in order of contribution. =
River Wumber Counted Percent
Stream Mile Date Live Uead Total Contribution
Goose Creek 72.0 8/14 378 5 383 25.5
Willow Creek 49,1 8/6 332 0 332 22.0
Sheep Creek 66.1 g8/13 181 0 181 12.0
¥ashwitna River 61.0 9/27 1 171 172 11.4
Cache Creek 95.5 9/15 0 as 85 5.6
Caswell Creek 64.0 8/13 72 1 73 4.9
Birch Creek 89.? 9/2 53 10 63 4,7
Montana Creek 77.0 877 61 0 61 4.0
Trapper Creek 91.5 8/8 59 0 59 3.9
Sunshine Creek 85.1 8/3 49 0 49 3.3
Little Willow Creek 50.5 g/3 33 1 34 2.3
Rabideux Creek 83.1 7729 13 0 13 .9
TOTAL 1,232 273 1,505 100.0%

1/ The index area surveyed was from the stream mouth to three quarters of
a mile upstream,

The total peak count of chum salmon in the twelve streams was 1,505 fish

(Table 6). The majority were observed in Goose Creek (25.5%), Willow

Creek (22.0%)} and in Sheep Creek (12.0%). The remaining 40.5% were

distributed among the remaining nine streams as listed in Table 8.

These counts do not necessarily represent the total number of chum

salmon in these streams but an index count of relative abundance.
Based on survey ohservations, chum salmon were generally abundant in

lower river streams during the first three weeks in August in 1984

(Table 8). Chum salman were ochserved in Goose Creek from July 27 to
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Table 9. Summary Pf adult ¢hum salmon usage of stream interface

reaches ~/ between Susitna RM 28.0 and RM 98.6 in 1984.
River

Stream Mile Pa: age Spawning

Fish Creek 31.2

Noname Creek 31.7

Whitsel Creek 35.2

folly Creek 39.0

Willow Creek 49.1 e 4

Little Willow Creek 50.5 ¢

Grays Creek 658.5

Kashwitna Creek 61.0 X

Caswell Creek 64.0 X X

Sheep Creek 66.1 X

Goose Creek 72.0 X

Montana Creek 77.0 L X

Rabideux Creek 83.1 4

Sunshine Creek 85.1 ¢ X

Birch Creek 89.? 4

Trapper Creek 91.5 X X

Cache Creek 95.5 X

1 First third mile from mouth,.

Table 10. Chum salmon peak 1984 survey counts for stream interfaces
between Susit?? AM 28.0 and RM 98.6 in order of
contribution. =

Miver Number Counted Percent

Stream Mile Date Live Uead Total Contribution
Willow Creek 49.1 8/6 157 0 157 49.8
Trapper Creek 91.5 8/8 46 0 46 14.6
Montana Creek 77.0 B/14 41 0 41 13.0
Sunshine Creek 85.1 B/30 37 0 37 11.8
Caswell Creek 64.0 8/13 33 1 34 10.8

TOTAL 314 1 315 100.0%

1/ The index area surveyed was

a mile upstream,
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Table 11, Coho salmon peak 1984 index counts for sStreams betT?en
Susitna RM 28.0 and RM 98.6 in order of contribution.”
River Number Counted Percent
Stream Mile Date Live Dead Total Contribution
Willow Creek 49.1 B/22 1,224 2 1,226 41.9
Rabideux Creek 83.1 10/1 480 0 480 16.4
Guestion Creek g84.1 g/28 320 0 320 10.9
Birch Creek 89.2 9/28 236 0 236 8.1
Whitsol Creek 35.2 927 187 0 187 5.4
Caswell Creek 64.0 8/13 102 0 102 3.5
Sunshine Creek 85.1 9/1 84 0 84 2.9
Answer Creek B84.0 9728 60 0 60 2.1
Montana Creek 77.0 9/14 61 0 61 2.1
Goose Creek 72.0 9/7 45 0 45 1.5
Kashwitna River 61.0 9/27 0 33 33 1.1
Trapper Creek 91.5 9/15 29 2 31 1.1
Sheep Creek 66.1 9/13 24 1 25 .9
Cache Creek 95.5 9/15 23 0 23 .8
Little Willow Creek 50.5 8/29 10 0 10 .3
TOTAL 2,885 38 2,923 100.0%
1/ First three quarter mile from mouth is the upstream extent of survey
~  reach.
Table 12. Summarylof adult coho salmon usage of stream interface
reaches_/ between Susitna RM 28.0 and RM 98.6 in 1984,
Kiver
Stream Hile Passage Spawning
Fish Creek 31.2
Moname Creek 31.7
Whitsol Creek 35.2 X
Rolly Creek 39.0
Willow Creek 49,1 X
Little Willow Creek 50.5 X
Grays Creek 59.5
Kashwitna Creek 61.0
Caswell Creek 64.0 X
Sheep Creek 66.1 1
Goose Creek 72.0 X
Montana Creek 77.0 X
Rabideux Creek 83.1 X
Sunshine Creek 85.1 X
Birch Creek 89.2 X
Trapper Creek 91.5 X
Cache Creek 95.5 X
1, First third mile from mouth.
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5.0 Summary
5.1 Mainstem and Slough Habitat

Surveys conducted from RM 28.0 to RM 98.6 located thirteen mainstem and
six slough spawning sites during 1984. Chum salmor. were the predominant
species wutilizing both habitat types. An estimated chum salmon
escapement of 3,562 (0.4% of the minimum estimated Susitna River
escapement) was observed using mainstem and siough spawning sites in
this reach. The estimated escapement cf coho salmon spawning in
mainstem and slough sites in this reach {is 327 (0.2Y of the minimum
estimated Susitna River escapement). The other species of Pacific
salmon were not observed spawning in these habitat types in this reach.
Both species appear to be selecting sites that have upwelling or bank
seepage associated with them. Compared with the middle reach of the
Susitna River from Talkeetna {RM 97.0) to Devils Canyon (RM 150.0),
mainstem and slough spawning in the lower reach in minimal. There are
some sites, such as Trapper Creek side channel, that should have further
study and be included in mitigation planning. Studies should be

continued to further define spawning areas and conditions in this reach.

5.2 Stream Rabjtat

5.2.1 Chinogk Salmon

A total peak survey count of 3,027 chinook salmon were observed within
the index areas of eleven lower river streams in 1984. The majority
were observed in Montana Creek {76.3%). The peak observation period
during the survey period {July 21 to October 17) was the third week of

July.
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salmon selected only stream interfaces having gravel-rubble substrates

for spawning in 1984,

5.2.4 Chum Salmon

In 1984, a total peak count of 1,505 chum salmon were observed within
the index area of twelve lower river streams. The majority were
observed in Goose Creek (25.5%), Willow Creex (22.0%) and in Sheep Creek
(12.0%). The peak of spawning occurred during the first three weeks in

August.

Five of the seventeen stream interface reaches surveyed were used by
chum salmon for spawning in 1984. The total peak survey count of chum
saimon in stream interface reaches was 315 fish. The majority of
spawning in interface reaches occurred in Willow Creek (49.8%) and in
Trapper Creek {14.6%). Chum salmon selected only stream interfaces

reaches having gravel rubble substrates for spawning in 1984,

5.3.% Coho Salmon

A total peak surveys count of 2923 coho salmon were observed within the
index areas of thirteen lower river streams in 1984. The majority were
observed in Willow Creek (41.9%) and in Rabideux Creek (16.4%). The
peak observations of coho salmon in 1984 were the last week of August

and again the first week of October.
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6.0 GLOSSARY

General characteristics of habitat classifications that are associated

with the Susitna River (adapted from Sautner et al, 1984).

Main Channel Habitat: Consists of those portions of the Susitna River

that normally convey water throughout the year. Both single and
multiple channel reaches are included in this habitat category.
Groundwater and tributary inflow appear to be inconsequential
contributors to the overall characteristics of main channel
habitat. Main channel habitat is typically characterized by high
water velocities and wel) armored streambeds. Substrates generally
consist of boulder and cobble size materials with interstitial
spaces filled with a grout-like mixture of small gravels and
glacial sands. Suspended sediment concentrations and turbidity are
high during summer due to the influence of glacial melt-water.
Discharges recede in early fall and the main channel clears

appreciably in October.

Mainstem Habitat: Consists of main channel and side channel habitats.

Side Channel] Habitat: Consists of those portions of the Susitna River

that normally convey water during the open water season but become
appreciably dewatered during periods of low main channel discharge.
Side channel habitat may exist either in well defined overflow
channels, or in poorly defined channels flowing through partially
submerged gravel bars and islands along the margins of the main

channel river. Side channel streambed elevations are typically
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the upper end of the slough. Surface water temperatures in the
side sloughs during summer months are princijally a function of air
temperature, solar radiation, and the temperature of the 1local

runaff,

Stream Habitat: Consists of full complement of hydraulic and

morphologic conditions that occur in the streams. Their seasona)
flow, sediment, and thermal regimes reflect the integration of the
hydralogy, geology, and climate of the stream drainage. The
physical attributes of stream habitat are nit dependent on mainstem

conditions.

Stream Mouth Habitat: Extends from the uppermost point in the

stream influenced by mainstem Susitna River or slough backwater
effects to the downstream extent of the stieam plume which extends

into the mainstem Susitna River or slough.

Upland Slough Habitat: Differs from side slough habitat in that the

upstream end of the slough does not interconnect with the surface
waters of the main channel Susitna River or it side channels even
at high mainstem discharges. These slought are characterized by
the presence of beaver dams and an accumul:tion of silt covering
the substrate resulting from the absence of mainstem scouring

discharges,

A324






8.0 CONTRIBUTQRS

Adult Anadromous (AA) Project Leader
AA Assistant Praject Leader

Graphics

Typing

Data Processing

Data Collection

Text

Editors

A326

Bruce Barrett
Mike Thompson

Roxann Peterson
Carol Hepler
Bob Wilkey

Bobbie Greene
Anneliese Kohut

Donna Buchholz
Kristine Roseland
Kim Levesque

Bil11l Bale

Susan Bulkow

John Nelson

Don Perrin
Kristine Roseland
Dan Salmon

Kim Levesque
Don Seagren

Bruce Barrett
Mike Thompson
Susan Wick







10.0 APPENDICES

10.1

10.2

10.3

10.4

10.5

Appendix A: Site descriptions and maps of mainstem and sliough
salmon spawning areas located in the Lower Susitna River between
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usage for stream interface reaches in the Lower Susitna River
between RM 28.0 and RM 98.6 in 15984,
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Appendix D: Index counts of adult salmon in streams between
Susitna RM 2B.0 and 98.6 in 1984,

fppendix E: Habitat data collected at stream interface
reaches between Susitna RM 28.0 and 98.6 in 1984,
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The following salmon spawning site descriptions are those located during
1984, They are ordered starting with the downstream most Spawning site

and moving upstream.

RM 57.0R

This is a slough spawning site located adjacent to the East Bank Side
Channel near the Rustic Wilderness subdivisfion {(Appendix Figure A-1}. It
is the only slough site to be utilized by coho salmon. A survey on
October 13, 1984 located six live coho salmon and nine redds. Based on
the number of redds, this site was probably used by mare salmon than were

counted. Upwelling was present throughout the spawning site.

RM 62.1R

This mainstem spawning site was observed immediately downstream of the
mouth of Caswell Slough (Appendix Figure A-2). This site is separated
from the main channel at low discharges by an exposed gravel bar. A
survey on October 9, 1984 identified five redd sites with twe live and six
dead chum salmon. Upwelling was also observed, The upwelling observation
coincides with the open lead observations made in this area by RAM

Consultants, Inc. on March 18, 1983 (Coffin, 1983).

RM 63.2R

This s a minor slough spawning site located near the mouth of Caswell

Creek Slough (Appendix Figure A-3). Four live chum salmen and three redds

A330













were observed during a survey conducted on October 11, 1984, Upwelling
was observed in the vicinity of the spawning area. The influence of
Caswell Creek STough may alse have had an influence on fish selecting this

as a spawning site.

RM 71.6R

Twelve redds were observed at RM 71.6R on October 9, 1984 (Appendix Figure
A-4), These redds were assumed to be chum salmon redds. No live fish
were observed but eight dead chum salmon were in this vicinity. This side
channel site, located near the head of Sheep Creek Slough, is separated
from the main channel Susitna River by gravel bars that are exposed at Tow

discharges. Bank seepage was observed at this site,

RM 73,9C

A main channel chum salmon spawning site was located at RM 73.9C, near
Goose Creek Slough (Appendix Figure A-5). It is located in the center of
the channe! on a gravel bar disected by the mainstem Susitna River. Only
small portions of this complex are vegetated, indicating frequent
jnundation by the mainstem. A survey conducted on September 25, 1984
found seven redd sites and three dead chum salmon. The number of redds
indicates that the sitg was utilized by a greater number of salmon than
were observed. The R&M survey indicates an open lead in this area. HNo
upwelling was observed in this site. Mo obhserved upwelling and the site
being directly on the mainstem indicates that the open lead may be

velocity related.
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APPENDIX B
Habitat descriptions, cite maps and adult salmon usage for stream

interface reaches in the Tower Susitna River between RM 28.0 and RM 98.6

in 1984.
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unsuitable saimon spawning habitat (Appendix Figure B-3). The interface
reach is a passage area for coho salmon spawning in upstream habitats

(ADF&G, 1984).

WHITSOL CREEK (RM 35,2)

Interface Reach Habitat Description

The interface reach of Whitsol Creek is up to 16D feet wide and as deep
as six feet at high discharges. The average width is less than 140 feet
with depths less than two feet (Appendix Table E-1). Water is tannin
stained and visibility is poor, Streambed substrates have greater than
six inches of silt and sand {(Appendix Figure B-4). At a mainstem
discharge of 43,320 cfs at Sunshine Station on August 14, 1984 there
were no mainstem backwater effects in the mouth, however, on August 25
at a discharge of 87,370 cfs mainstem water backed up 230 feet into the

creek,

Adult Salmon Use

The interface reach of Whitsol Creek was not used for salmon spawning
between July 21 and October 17, 1984, as determined by repeated ground
and aerial surveys. Two cross section transects revealed a Streambed
composition mainly of silts and sands indicating unsuitable salmon
spawning habitat (Appendix Fiqure B-4) (ADTAG, 1983b). The interface
reach is a passage area for sockeye and cohs salmon spawning in upstream

habitats.
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Appendix Figure B-8. Grays Creek (RM 53 5) interface reach with transect, substrates and adult saimon
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usage indicated.
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MONTANA CREEK (RM 77.0)

Interface Reach Habitat Description

The interface reach in Montana Creek is up to 60 feet wide and 2.5 feet
deep with clear water (Appendix Table E-1). Streambed substrates range
from small gravel to cobble with rubble and large gravel predominating
(Appendix Figure B-13). The slough Montana Creek empties into is
sometimes turbid with mainstem flow. At mainstem discharges of 48,900
(August 15, 1984) and 83,380 cfs (August 27) there were no mainstem

backwater effects observed in the stream interface reach.

Adult Salmon Use

The interface reach of Montana Creek was used for spawning by pink and
chum salmon in 1984 (Appendix Figure B-13). A cross-section transect
revealed a streambed composition mainly of rubbles and large gravels
which are considered to be suitable salmon spawning substrates {ADFAG,
1983). The interface reach is a passage area for chinpok and coho

salmon spawning in upstream habitats (Appendix Table D-1),

RABIDEUX CREEK (RM 83.1)

interface Reach Habitat Description

The interface reach of Rabideux Creek is approximately 140 feet wide and
up to six and a half feet deep (Appendix Table E-1). Visibility is
generally fair to poor and water is tannin stained. Above the first

third mile, the creek narrows and clears. In the first third mile,
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Appendix Figure B-14. Rabideux Creek (RM 83.1) interface reach with transect, substrates and adult
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Appendix Figure B-15. Sunshine Creek (RM 85.1) interface reach with transect, substrates and adult

salmon usage indicated.
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area for chinook, sockeye, pink, chum and coho salmon spawning in

upstream habitats (Appendix Table D-1).

TRAPPER CREEK (RM 91.5)

Interface Reach Habitat Description

The Trapper Creek interface reach is generaily 30 feet across and less
than two feet deep with clear water (Appendix Table E-1). Streambed
substrates are primarily rubble and small gravel with between two ard
six inches of overlaying silt (Appendix Figure B-18). ODuring mainstem
discharges of 42,700 cfs (August 16, 1984) and 83,380 cfs (August 27,
1984) it was noted that although it was flowing through the slough zt
the streams mouth, mainstem water was not backed up into the interface

reach,

Adult Salmon Use

Pink and chum salmon were observed spawning in the Trapper Creel
interface reach in 1984 (Appendix Figure B-18). A cross-sectior
transect revealed a streambed composition mainly of rubhles and large
gravels, which are considered to be suitable salmon spawning substrates
(ADF&G, 1983b). The interface reach is 2 passage area for chinook,
sockeye, pink, chum and coho salmon spawning in upstream habitats

(Appendix Table D-1).

CACHE CREEK (RM 95.8)

Interface Reach Habitat Description
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In the interface reach, Cache Creek is approximately 45 feet across and
less than two feet deep with clear water (Appendix Table E-1).
Streambed substrates in the first third mile are primarily small gravel
and rubble with one half inch to two inches of silt overlaying {(Appendix
Figure B-19). There were no mainstem backwater effects in the interface
reach at a mainstem discharge cf 42,780 cfs (August 16, 1984) . At a
discharge of 83,380 cfs August 7 Susitna water from the slough at the

mouth backed up into the stream interface approximately ten feet.

Adult Salmon Use

Pink salmon were observed spawning in the Cache Creek interface reach in
1984 (Appendix Figure B-19). A cross section transect revealed a
streambed composition mainly of small gravels and large gravels which
are considered to be suitable salmon spawning substrates (ADF&G, 1983b).
The interface reach is a passage area for chinook, pink, chum and coho

salmon spawning in upstream habitats (ADF&G, 1984) (Appendix Table D-1).
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APPENDIX C

Survey counts of adult salmon in sloughs between Susitna RM 28.0 and

98.6 in 1934,
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APPENDIX D

Index counts of adult salmon in streams between Susitna RM 28.0 and 98.6

in 1984,
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Appendix Table 0-1 {Continued).

it Saloms Eouase sind

Tike
1]

Tetal

Lin

'-..."”n“.m

- W W W

"l‘l”“""'“

- - -
- l'.’-‘

el ek X

LA L

-"..'lﬂ.”l

j+
[ ]

liw

cmsZIR"ATR

- — -
- e === - e

ot Inte

it~ 5-F ¥ 3 B

P
“azgp==s2-°"

“axgagR-as"~

L

- W e A ab ok s e
L

*AaAEa
==

1]
1"
"
1
’

......'“.‘-

bl e R

$atkop
Loz

tim

LR Aad B - R

L B B BCUREN

[
LT o T

Live

R T T A E L N
-

e P o W W

E N N N

L X K NN NN ]

o
Contilimm

i
3|
Xy
|
EX

3

finia (ulin
Mikn e

(1 +ge (1]
e (N
s (MO
1K (M
L RO
(1] 11
(LTl

- e e e B e

e oy = = = = =
[ =

A392

L Y

B AT ATTS

EEEELE L
SYENERENLE







vEGEV

Ropen®® TaoMPE-1. "Map W datﬂol]etﬂd at!:reamqnterrge reaﬂes bmteen Esitna*ﬂ 28.?and -

RM G8.6 in 1984,

liossns Crupk (BB 3170
Localiva Jn tribulazyr 278 E1 tros sosth ot miaing rees

Rarantes §:43,320 cfu at Semnhing §tatios (W 83.9) BAIU/M Raimaten B2 100,000 al Seavhing Fiotiom M8 03,10 I
hnts Bistaste  Bepth Smbsirate Cossralts Inte Bislasty  Owpth Sedatrabe Conapnts
L 1.9 0.00 %1% L 4.3 60 i
13,00 ¢.62 SIGA [N} Lt W
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.00 .1 Si% M.0 (15 I 1} )
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.0 1.3 s
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Locotion in Eribmtary) I8 it abowy moulth

Rinetes B 43,300 cie ot haskisg Hutim HN Radnaton B0 07,370 cis ol Sumehing $talion 1MW 03.91 0/23/04
Note fivtaser  Bpth Sedstrata Cosagats etr bistaare  Tpth Sehstrale Cossents
L 1408 LR S8 . L -9 | 0. Si%e
0,00 l.bb  SIfA ([N [
75,00 1.8 5tk 16,8 L1 Stk
10,06 1.1 SR 0.0 5.1 fish
15.00 1.9 Sl 5.4 L1 s
. .00 0.00 51N 1.8 5.4 114

B.0 5.1 il
0.0 Lt §ith
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Appendix Table E-1 {Continued}.

Grays Creet (AN 5%.5)
Location in tribotary: 130 §t up fros equth

Rginstes O1 44,520 cfs at Sunshing Station (RM 43.9% 0/13/84 Hainstes B: 110,600 cis at Sunwhine Station (RR B3.9) B/24/04
Note Distance  Dupth Substrate Cosamnt Nate Distance  Dapth Substrate Cosamnts
L 10,00 313 8l Lt 4.3 [ |
25.00 348 8] 0.0 L2 5t
10,08 .63 &RRU 3.0 5.t 5l
£0.00 L2 8§ 0.0 b4 BRMU
RWE 70,90 .31 51 80.0 1.0 851
70.0 .4 St
5.0 L. 81
REE e 6.0 Sl

b4
bt Casunll Crowt IRN &6.0)
b Location in tributarys 73 4t up froe south
Mainaten G 49,900 céx ot Sucshine Station (RN BL.9) B/15404 Mafastas @1 03,300 ciu ot Seoahias Statjon (RN 03.%} W/ZH04
Naks Bistance  Depth Substrite Cosaents Mote Distance  Depth Sudstrate Cosmants
LRE 20,5 0.006 S1 LME .3 6.0 S1
25.00 Tov 8 25.0 1,1 51
30.00 .00 S 0.0 50 5
10,00 1.3 s 0.0 Lt Sl
50.00 P8 - silt Yayer 2 inchas thick 50,0 L2 N silt layer 2 inches bhick
0,00 A3 R siit layer 7 Snchan thick 40.0 W W Gilt laysr 2 imches thick
70.00 A M silt Yayer 2 Inches thick 1.0 Lé AU silt layer 2 inches thick
1.e0 L% R silt layer 7 inchaw thick it ir.0 0.0 R silt layer 2 fnches thick

RUE BL.00 0.00 LBSE
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Appendix Table E-1 {Continued),

Hoaiana Craok (RR 77,04
Locatioa in tridvutary: 30 ¢t up fros scalh

Malnsten @1 48,900 céx at Senshiae Slation IRM 03.9) B7)5/84 Hatnetes Gt 83,380 cis at Semshine Station (AN B9} B/27/84
dote Bistance  Depth Substrate Cosamnts
Note Distance  Dopth Sobstrats Cosamnis Lig [A) 0 LECD
L 1480 0.00 LBCO i 1.01 L&LO
0,00 1.4l LECO o .07 ELE
30.00 1.82 RS []] .01 RUCD
40.00 LI AD L] R T ]
.0 l.42 S6AU %] 1.47  Shl6
#0,00 1.i0  SBLE FE 12.2 ¢ Sem
mt .35 0.00 SERU

Rabidewr Creek (W 03.1%
Location in tributary:r 30 #t ap froa soulh

Ralestes 81 42,700 cip at Scashiae Station (W B3.91 8/14/08 Mainsten 01 23,300 cfs at Sunshian Station (MM B3.9F 6727784
Nate Gistance  Bopth Substrate Cosarnts Note Distamce  Depth Subsirate Conamnts
LHE 12,10 0,00 5] LUE 8.4 0.0 8

Jo.00 L2 S B0 1.5 8

50,00 3.W 8 50.0 1.5 8l

10,00 Wy 8l 1.0 .1 51

.00 .8 5 1.0 sl §!

110,00 3.65 4§l 10,0 2 5l

130,00 R 130.0 .8 &l

13000 1.34 81 130.0 .4 Sl

[ 16310 0.00 §I MiE in.g 0.0 41











