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PREFACE

The Susitna River is the Targest watershed in the Cook Inlet basin
encompassing about 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 hydroelec-
tric dams at Watana and Devil Canyons on the upper Susitna River (Figure
A). The Alaska Department of Fish and Game (ADF&G) has been contracted
by APA to assess the fishery resources that might be impacted by the
proposed hydroelectric project. The APA-ADF&G contract, initiated in
November 1980, is still in effect.

This is one of a series of ADF&G reports for 1984 that will be submitted
to APA. This document addresses the adult anadromous fish inves-
tigations contracted for the Susitna River open water period of May
through October, 1984 and specifically covers the following Pacific
salmon species:

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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1.0 OBJECTIVES

The fourth consecutive year of study of the Susitna River adult salmon
populations in association with proposed hydroelectric development at
Watana and Devil Canyon was completed in 1984. The primary emphasis of
the 1984 study were to quantify mainstem escapements and to define
spawning locations. More explicitly, the objectives, by river reach,

were:

A.

Lower River (Intertidal at RM 0.0 to the Chulitna River
confluence at RM 98.6).

1.

define the abundance, timing and stock characteristics of
sockeye, pink, chum and coho salmon escapements to the
Susitna River at Flathorn (RM 22) and Sunshine (RM 80)
stations and into the Yentna River (RM 28) at Yentna
Station (TRM 04); additionally, evaluate the same
parameters for chinook saimon at Sunshine Station;

define timing, distribution and extent of salmon spawning
in Susitna River slough, main channel, side channel and
stream mouth habitats upstream of Yentna River.

Middle River (Chulitna River confluence at RM 98.6 to upper
Devil Canyon at RM 161.0).

1.

define the abundance, timing and stock characteristics of
chinook, sockeye, pink, chum and coho salmon escapements
to the Susitna River at Talkeetna (RM 103) and Curry (RM
120) stations; -

define timing, distribution and extent of salmon spawning

- in main channel, side channel, stream and slough

habitats; additionally, to determine the average resident
time (observed residence} of sockeye and chum salmon in
middie-reach sloughs.
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2.0 METHODS

2.1 Main Channel Escapement Monftoring

In 1984, salmon escapements were monitored at five mainstem locations on
the Susitna and Yentna rivers (Figure 1). In the lower Susitna River
reach, a tagging site was operated at Flathorn Station, a sonar site at
Yentna Station on the Yentna River and a second tagging site at Sunshine
Station between Montana Creek and the George Parks Highway bridge. In
the middle Susitna River reach, a tagging station was operated at
Talkeetna Station and another at 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 through 1983.

The five lower- and middle-river escapement monitoring stations in 1984
were operated according to the schedule in Table 1. Flathorn and
Sunshine stations each had four fishwheels 1in operation. At Yentna
Station, two side scan sonars (SSS} and two fishwheels were run
concurrently. In the middle reach, four fishwheels at Talkeetna Station
and two fishwheels at Curry Station were used. The specific placement
sites of the 16 fishwheels and two sonars at the five sampling stations
can be found in Appendix 2.

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 §/11
Curry Susitna 120 6/9 9/14

The two sonars operated in 1984 at Yentna Station were 1980 Model Side
Scan Sonar Counters (Bendix Corporation). The sonar installation and
operating procedures were in accordance with the manufacturer's
operational manual (Bendix Corporation 1980). Except for occasional
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heavy-debris flow periods associated with extreme high water, the two
sonar counters at Yentna Station were run continuously, 24 hours per
day, through the season. The two fishwheels, one near each sonar 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. Detailed sonar
Tonitgring and apportioning methodology is described by Barrett et al.
1984).

A1l fishwheels were designed by ADF&G Su Hydro staff (ADF&G 1981, 1982).
The fishwheels at Flathorn, Sunshine, Talkeetna and Curry stations were
run 24 hours per day except for occasional down time for maintenance,
debris problems and high catches that exceeded manpower capabilities.
Each fishwheel was checked four or more times daily. Salmon catches
were tagged and released, except for the following, which were not
tagged:

1. fish that visually appeared Tethargic or stressed;
post-spawning condition fish;

fish previously tagged;

E =) w ™~
. .

. 90% of the pink salmon at Flathorn and Sunshine stations, and
50% of the pink salmon caught at Talkeetna and Curry stations;

5. chinook salmon at Flathorn Station, and chinook salmon less
than 351 mm in fork length at the other three stations.

A1l recaptured fish were checked for species identification and tag
type, color and number before being released.

In 1984, two tag types were used. All chinook salmon were tagged with
Petersen discs. The other species were tagged with Floy FT-4 spaghetti
tags. The exception was at Curry Station where Petersen disc tags were
used for all species. A percentage of the tags used at all the tagging
stations were numbered to determine migrational travel time. The
methodology used to implant the Petersen and spaghetti tags can be found
in ADF&G ?1981).

At each sampling station on the Susitna and Yentna rivers, an age, fork
length and sex composition sample was collected daily for the following
number of each species regardless of size:

1. chinook salmon--30 consecutively caught fish, except at
Sunshine Station, where the sample was 30 consecutively caught
fish from both the east and west bank fishwheels;

2. sockeye salmon--30 consecutively caught fish, except at
Flathorn Station, where the sample was 30 consecutively caught
fish from both the east and west channels;



3. pink salmon--30 consecutively caught fish;
4, chum salmon--20 consecutively caught fish;
5. coho salmon--20 consecutively caught fish.

The procedures followed in 1984 for collecting salmon age, length and
sex samples can be found in ADF&G (1982).

On August 22, 1984, 25 coho salmon were collected at Sunshine Station
for a fecundity study. The collection procedures used for sampling
fecundity can be found in Barrett et.al. (1984).

2.2 Spawning Ground and Tag Recovery Surveys

Drainage-wide surveys of pre-selected chinook spawning areas were
conducted cooperatively by ADF&G Region II Sport Fish Division and ADF&G
Su Hydro. The surveyed areas have been routinely monitored for chinook
since 1976 (ADF&G 1981). The 1984 surveys were performed from heli-
copter, fixed-wing airplane, raft and by foot, depending on access.
Between mid-July and mid-August, most lower-river areas were surveyed
once and most middle-river areas were surveyed twice.

The next two subsections outline additional 1984 salmon spawning ground
and tag recovery survey work by ADF&G Su Hydro staff, specific to river
reach.

2.2.1 Lower Reach

The mouths of lower-reach streams listed in Table 2 were surveyed weekly
for salmon presence (by foot. and occasionally by helicopter) from July
21 to October 7, 1984, A "stream mouth" began at the confluence and
extended one-third mile into the reach.

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

River River

Stream Mile Stream Mile
Unnamed Creek 31.7 Fish Creek 31.2
Whitsol Creek 35.2 Rolly Creek 39.0
Willow Creek 49.1 Little Willow Creek 50.5
Grays Creek 59.5 Kashwitna River 61.0
Caswell Creek 64.0 Sheep Creek 66.1
Goose Creek 72.0 Montana Creek 77.0
Rabideux Creek 83.1 Sunshine Creek 85.1
Birch Creek 89.2 Trapper Creek 91.5
Cache Creek 95.5




Mainstem and slough habitats above RM 28 were surveyed weekly from
August 21 to October 17 by helicopter. Suspected salmon-spawning areas
were checked by foot and boat between scheduled surveys and classified
as spawning areas if one or more of the following conditions were met:

1. visual identification of one or more actively mating pairs of
fishs

2. presence of one or more distinct redds;
3. confirmed presence of live eggs by intragravel sampling.

The mouths of the streams listed in Table 2, and confirmed mainstem and
sTough salmon-spawning habitats in the Tlower reach were mapped and
described in terms of channel morphology, substrate composition and
ground water presence.

Precise evaluations of substrates at stream mouths were performed as
time permitted using a McNeil sampler and sieves. Substrates were
sampled for eggs by excavation with a shovel or backpack-mounted
Homelite water pump and screen.

2.2.2 Middle Reach

Salmon-spawning surveys were conducted between July 21 and October 14.
Specific chincok surveys were made between July 21 and August 18 of all
suspected middle-reach spawning streams. Each stream was generally
surveyed twice by helicopter or on foot to the upper 1limit of fish
migration.

A1l sloughs and streams of suspected adult salmon use were surveyed
weekly from August 6 to October 11. Sloughs were surveyed on foot over
their entire distance, and streams to standard index markers.
Exceptions were Indian River (RM 138.6) and Portage Creek (RM 148.9), in
which the entire reaches accessible to salmon were surveyed. Three
streams located in Devil Canyon: Cheechako Creek (RM 152.4), Chinook
Creek (RM 157.0) and Devil Creek (RM 161.0) were similary surveyed.

Observed residence data was taken for chum and sockeye at three-day
intervals from sloughs Moose (RM 123.5), A' (RM 124.6), 8A (RM 125.1)
and 11 (RM 135.3). Observers used polarized glasses and polarized 7 x
35 Bushnell binoculars to detect and identify tagged chum and sockeye
from Curry Station. Observers recorded sighting date, tag number,
species, location in the slough and activity of each tagged salmon.

Main channels and side channels were surveyed weekly by helicopter from
August 27 to October 13. Criteria presented in Section 2.2.1 were used
to identify spawning sites.

Tag recovery surveys were conducted in conjunction with spawning ground
surveys by recording numbers of live tagged and untagged fish of each
species.




Egg retention sampling of sockeye and chum salmon carcasses was
conducted at sloughs during escapement surveys. The sample size was
based on fish availability and time. An incision was made in the
abdomen of each fish and retained eggs were counted by hand.

2.3 Data Analysis

2.3.1 Escapement Monitoring by SSS Counter

The SSS counters operated at Yentna Station had a counting range of 60
feet, which was divided into 12 equal sectors. Counts for individual
sectors were registered hourly on a printer. The printer tapes were
edited in the field and rechecked in the office to eliminate debris
counts (Barrett et al. 1984),

The daily fish counts by each SSS counter at Yentna Station were
apportioned by species based on the composition of the catch by the
fishwheel operating on the same day off the same bank. When the daily
fishwheel catch was less than 150 fish, the SSS counts were apportioned
according to the cumulative fishwheel catch for the succeeding number of
days required to reach a 150 fish threshold catch sample.

2.3.2 Tag and Recapture Estimates

Salmon escapements to Flathorn, Sunshine, Talkeetna and Curry stations
were estimated using the modified Petersen model by Ricker (1975). The
exception was for Jjack chinook salmon measuring less than 351 mm.
Barrett et al. (1984) discuss the procedure for calculating the jack
chinook salmon escapements, the assumptions and suitability of the
Petersen model and the calculation of the associated 95 percent
confidence limits.

2.3.3 Escapement Timing

Salmon escapement timings were calculated for each species by station
based on fishwheel catches. Species migration at a sampling station was
defined to have started, reached a midpoint and ended on the date when
5, 50 and 95 percent of the cumulative station fishwheel catch-per-unit-
effort (CPUE) was attained.

Escapement timings by salmon species are presented graphically as
fishwheel CPUE curves, smoothed by the von Hann Tinear filter method
(BMDP 1981).

2.3.4 Age Samples
Standard scale analysis techniques (Clutter and Whitesel 1956) were

used to determine the ages of migrating salmon. The Gilbert-Rich
notation is used to describe salmon ages.

2.3.5 Slough Escapements

Sockeye and chum .salmon escapements to individual sloughs above RM 98.6
were calculated using spawner abundance data adjusted by average fish
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observed residence (Cousens et al. 1982). Two exceptions to this method
were: 1) when a peak escapement count for a slough was less than 15
live and dead fish and 2) when only one spawning ground survey was made.
Total slough escapements 1in these cases were calculated using the
following formula:

x=g (T

estimated escapement of STough x

where X

A = sum of escapements to all sloughs having peak counts
250 fish

B = sum of peak counts of all sloughs having peak counts
250 fish '

T = single highest fish count at Slough x.

Pink saTmon escapements to sloughs above RM 98.6 were adjusted by
multiplying the peak live and dead survey counts by a factor of 1.2.
This correction factor assumes that 80 to 90 percent of the spawning
popu1ati?n was present at the peak of the escapement count (Cousens et
al. 1982).



3.0 RESULTS AND DISCUSSION

In 1984, the Susitna River supported an escapement of at least 5.4
million salmon, determined from Petersen estimates of sockeye, pink,
chum and coho salmon reaching Flathorn Station and chinook salmon
reaching Sunshine Station. The species composition was about 2 percent
chinook, 11 percent sockeye, 68 percent pink, 15 percent chum and 4
percent coho salmon.

The following subsections of this report will address the 1984 salmon
migrations past five mainstem locations on the Susitna and Yentna rivers
(Figure 1), and define where spawning occurred, emphasizing the Susitna
River from the Yentna River to upper Devil Canyon. 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 division is: 1lower reach and middle reach.

3.1 Chinook Salmon

3.1.1 Lower Reach

3.1.1.1 Main Channel Escapements

In 1984, chinook salmon were intercepted late in the migration at
Flathorn and Yentna stations. Monitoring operations commenced at those
locations on June 29 and July. 1, respectively. Historically most of the
chinook salmon escapement has already moved through the Susitna River
lower reach by these dates (ADF&G 1982). Chinook salmon daily fishwheel
catches at Flathorn and Yentna stations are listed in Appendix Tables
3-3 and 3-6.  Chinook salmon SSS counts for Yentna Station are in
Appendix Tables 4-1 and 4-2.

An estimated 121,700 chinook salmon reached Sunshine Station in 1984
(Figure 2 and Table 3). Less than four percent of those fish were jack
salmon 350 mm or smaller (Table 4) and the remainder (96%) were chinook
salmon over 350 mm (Table 5). -

Fishwheels at Sunshine Station intercepted 7,550 chinook salmon in 1984
(Table 6). Based on these catches, migration there began on June 9,
reached a midpoint on June 21, and ended on July 6 (Appendix Table
3-11). Migration began and ended about four days earlier on the west
side than the east side, based on differences in east and west bank
fishwheel catches. ‘

At Sunshine Station most chinook going to the Chulitna River migrated
along the wesi bank. Most of those going to the Talkeetna River passed
Sunshine along the east bank. Middle Susitna River populations ran in
about even numbers along both banks (Figure 3). These migrational
differences were determined by comparing the ratios of east-tagged to
west-tagged fish from Sunshine that later were found in the Chulitna and
Ta]?eetna drainages and in the middle Susitna River (Appendix Table
6-4).
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Figure 2. Chinook salmon escapements by sampling stations, 1984.

Table 3. Minimum escapements of chinook, sockeye, pink, chum and coho

salmon to the Susitna River, 1984,

Escapement Estimates1
Year
Chinook Sockeye2 Pink Chum Coho TOTAL
1984 121,700 605,800 3,629,900 812,700 190,100 5,360,200
1

Sockeye, pink, chum and coho salmon escapements are Lased on
Petersen estimate escapements to Flathorn Station (RM 22)}. Chinook

salmon escapement is based on the Petersen population estimate for
Sunshine Station (RM 80).

Sockeye salmon escapement estimates do not include first-run
sockeye salmon.
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Table 4. Escapements of chinook salmon 350 mm or less in length to
Sunshine, Talkeetna and Curry stations, 1984.

Chinook Salmon Escapement <350 mm

Sunshine Station Talkeetna Station Curry Station

4,596 ‘ 253 639

Table 5. Estimated chinook salmon escapements to Sunshine, Talkeetna and Curry stations,
by the Petersen method, with associated confidence intervals, 1984,

Population Estimate Locat'ion2

Sunshine Talkeetna Curry

Parameter’ Station Station Station
m 7,172 2,464 1,242
c 10,648 2,026 475
r 652 203 34
N 117,128 24,591 17,351
95% C.1. 109,020- 21,753~ | 13,106~
126,539 28,282 . 25,663
1 m = Number of fish marked
¢ = Total number of fish examined for marks dur{ng sampling census.
r = Total number of marked fish observed during sampiing census.
Q = Population estimate.
C.1. = Confidence Interval around ﬂ.

2 Chinook salmon escapements do not include fish 350 mm and less in
tength (FL). ,
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Table 6.  Fishwheel catch by species and station, 1984,

. Catch
Station v
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 17,394 4,228 350 23,940

Chinook salmon fishwheel catches at Sunshine Station are plotted in
Figure 4. The curves generally reflect a bell-curve distribution,
except for a six-day low period from June 13 through 19. River dis-
charge levels during that period fluctuated dramatically from 54,000 cfs
(June 13) to 93,000 cfs (Jume 17) to 71,000 cfs {June 19) (Figure 5).
The reduced catch was probably due to those flow changes. In other
studies, salmon responded to high water events by reducing their
migration speed (ADF&G 1981 and Barrett et al. 1984),
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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, '

Length, age and sex information collected from a sample of the chinook
salmon escapement at Sunshine Station are summarized in Tables 7, 8 and
9 and Figure 6. Based on scale analysis, the 1984 escapement at Sun-
shine Station was comprised of three- to seven-year-old fish. The
largest component was five-year-old fish (38%) (1979 parent-year
escapement), followed by six-year-olds (34%). The average chinook
- salmon Tength at Sunshine Station was 765 mm ({Appendix Figure 5-1).
Males averaged 150 mm shorter than females due to a higher percentage of
males in the younger age classes (Table 7). Overall at Sunshine
Station, males were equally as abundant as females (Table 9). However
males were more abundant among the three- and four-year-olds, and
females were more numerous in older age classes. ,

3.1.1.2 Spawning Areas

In 1984, there was no evidence of chinook salmon spawning in the Tower-
river mainstem above the Susitna/Yentna River confluence ({Appendix 1).
Mainstem surveys were performed from August 21 through October 17, which
was well after the peak spawning occurred in local streams. Addition-
ally, fish-tagging crews at FTathorn, Yentna and Sunshine stations in
June, July and early August saw no evidence of chinook spawning such as
repeated surfacing of ripe fish or carcasses on gravel bars and shoals
not related to washouts from known spawning streams.
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Table 7. Analysis of chinook salmon lengths, in millimeters, by sex and age class from fishwheel CPUE weighted escapement samples
collected at Flathorn, Yentna, Sunshine, Talkeetna and Curry stations, 1984,

Collection Age n Range Mean 95% Conf. Interval 1 Median
Site Class M F M F M F M F M F
Flathorn 3, 17 - 300-385 - 326 - - - 330 -
Station 4y 5 - 330-520 - 454 - - - 450 -
52 2 3 620-870 730-760 790 755 - - 870 760
6, ) 1 2 1,015 755-835 1,015 790 - - 1,015 835
Al 37 5 300-1,015 730-835 N 763 - - 340 760
Yentna 32 1 - 300 - 300 - - - 300 -
Station 4, 3 2 435-540 -500-555 503 527 - - 520 500
5, - 1 - 697 - 697 - - - 697
62 . 3 3 825-970 810-940 888 875 - - 850 875
AN 9 8 300-970 500-540 633 730 - - 540 810
Sunshine 31 6 - 340-540 - 434 - - - 370 -
Station 3, N - 240~435 - 348 - 341-355 - 350 -
41 2 2 555-645 640-760 634 692 - - 645 640
42 182 51 370-750 500-780 585 618 575-594 601-636 585 620
5 4 5 830-935 775-915 927 815 - - 935 820
5, 197 263 515-995 555-1000 792 807 779-805 799-814 800 810
6, 1 2 855 835-850 855 849 - - 855 850
6, 128 289 575-1140 550-1150 932 912 915-949 904-920 935 3505
7, ) 6 6 950-1100 865-1005 1037 950 - - 1050 1005

Al 853 774 240-1140 500-1150 693 840 - - 710 850




Table 7 (Continued).

Collection Age Range Mean 95% Conf. Interval 1 Median
Site Class M F M F M F M F M F
Talkeetna ’2 7 - 310-410 - 343 - - - - -
Station 41 2 2 490-640 540-640 565 590 - - 640 640
42 104 15 480-860 520-850 612 753 598-626 - 610 840
5 1 1 700 890 700 890 - - 700 890
52 138 138 520-1000 660-1000 821 824 805-837 816-833 820 820
6 - 1 - 900 - 900 - - - 900
6, 73 164 750-1150 510-1100 960 907 941-979 897-916 970 910
72 ) 3 S 930-1030 830-1020 949 899 - - 930 890
All 419 412 300-1150 510-1100 775 863 - - 800 870
Curry 31 3 - 350-390 - 372 - - - 360 -
Station 3, 47 - 300-590 - 362 - 347-378 - 350 -
4, 77 1 390-920 620 610 620 594-626 - 600 620
5, 84 93 650-990 670-910 829 828 812-845 819-836 830 830
6, - 1 - 950 - 950 - - - 950
6, 61 13 750-1090 790-1000 953 928 934-972 920-936 970 930
72 1 3 980 950-990 980 N - - 980 960
A112 331 265 300-1090 620-1000 737 881 - - 770 880
1 Confidence Interval of the Mean.
2 Composite of all aged and non-aged samples.
3 3 } ! 3 3 3 1 3 3



Table 8.

Age composition by percent of the chinook salmon escapements to Flathorn,

Yentna, Sunshine, Talkeetna and Curry stations based on catch samples weighted
by fishwheel CPUE, 198%4.

Age Class
Collection
Site _
3 32 44 42 51 52 6 62 72'
Flathorn
Station - 56.7 - 16.7 - 16.7 - 10.0 -
Yentna
Station - 7.7 - 38.5 - 7.7 - 46.2 -
Sunshine
Station 1,236 0.5 7.4 0.3 18.9 0.7 37.2 0.2 33.8 1.0
Talkeetna
Station 654 - 1.1 0.6 18.2 0.3 52.2 0.2 36.2 1.2
Curry
Station 484 0.6 9.7 - 16.1 - 36.6 0.2 36.0 0.8
1 Gilbert-Rich Notation.
Table 9. Sex ratios of male and female chinook salmon by age from fishwheel CPUE
weighted escapement samples collected at Sunshine, Talkeetna and Curry
stations, 1984,
Sex
Sample Number Ratio
Collection Site Age Size Males Females (M:F)
Sunshine Station 3 97 97 0 -
4 237 186 51 6:1
5 469 198 27N 7:1
6 421 136 285 5:1
7 9 12 6 6 0:0
Al 1,628 828 800 0:1
Talkeetna Station 3 7 7 0 -
4 123 115 8 e
5 278 146 132 1:1
6 238 80 158 5:1
7 1 8 2 6 3:1
All 831 441 390 1:1
Curry Station 3 50 50 0 -
4 78 76 2 0:1
5 177 86 9 9:1
6 175 67 108 6:1
7 1 4 1 3 3:1
All 596 330 266 2:1

1

Includes all aged and non-aged samples.
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Figure 6. Age composition of fishwheel intercepted chinook salmon
weighted by CPUE at Sunshine, Talkeetna and Curry stations,
1984, )

There was no indication that stream mouths or sloughs in the lower reach
served as spawning areas for chinook. These areas were surveyed weekly
from July 21 to October 21 (Appendix 1).

3.1.2 Middle Reach

3.1.2.1 Main Channel Escapements

In 1984, the chinook salmon escapement to the middle reach was an
estimated 24,800 fish at Talkeetna Station and 18,000 fish at Curry
Station (Tables 4 and 5). About one percent of the Talkeetna chinooks
were jacks (<350 mm). At Curry, four percent were jacks. Approxi-
mately 45 percent and 24 percent, respectively, of the escapements
reaching those stations were milling fish that returned downstream and
spawned. These percentages were determined by spawning ground counts
conducted above the two stations (Section 3.1.2.2). Most of the chinook
salmon that milled to Talkeetna and Curry stations subsequently spawned
in the Talkeetna and Chulitna river systems (Appendix Table 6-4).

Chinook salmon were abundant in the midd]e-keach mainstem for about 25
days in 1984. At Talkeetna Station, migration began on June 15 and
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ended on July 12, with a midpoint on June 26 (Appendix Table 3-14).
Migration at Curry Station began on June 19, reached a midpoint on June
25 and ended on July 13.

A plot of daily fishwheel catches at Talkeetna and Curry stations
(Figure 7) indicates that there was a surge in chinook at those stations
around June 19, 1984. The increase in fish numbers can be attributed to
a flow change in the Susitna 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. By June 19 the flow had receded to 33,600 cfs [Figure 8). At
Talkeetna and Curry stations, fishwheel catches were relatively weak at
about 0.4 fish per wheel per hour during the high flow event. When the
flow decreased to near pre-flood levels, catches increased to about 1.6
fish per wheel per hour.
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Figure 8. Provisional USGS discharge data for station No. 15292000 from
May 15 through September, 1984,

In 1984, chinook salmon were slightly more abundant along the east side
of the river at Talkeetna and Curry stations than along the west side
(Appendix 3). At Talkeetna Station, the fishwheels caught 3,407
chinook, 57 percent in the east bank wheels and 43 percent in the west
bank wheels. At Curry Station, 1,589 chinook were caught, 54 percent in
the east bank wheels and 46 percent in the west bank wheels.

The 1984 migrational rates of tagged chinook salmon between Sunshine,
Talkeetna and Curry stations are presented in Appendix 3 and summarized
in Figure 9. Chinook travel speeds were slower between Sunshine and
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Talkeetna Stations (3.3 mpd) than between Talkeetna and Curry Stations
(4.3 mpd). Slower migration speeds from Sunshine Station may have been
due to milling in the confluence area of the Talkeetna, Chulitna and
Susitna rivers.

CHINOOK
CODE
median days
mpd
2 1° DEVIL CANY
Miles DAM SITE

Curry Station (RM 120)

)
N
9
173.6 Talksetna_Station (RM_103)
7/3.3

Sunshine Station (RM 80Q)

Figure 9. Migrational rates of chinook salmon between three lower and
middle Susitna River reach sampling stations, 1984,

The 1984 chinook escapement at Talkeetna Station was comprised of three-
to seven-year-old fish (Table 8). The majority were five- and six-year-
olds. Average chinook length at Talkeetna Station in 1984 was 816 mm
(Appendix Figure 5-2). Males averaged 90 mm shorter than females.
Overall, male and female chinook were about equally abundant (1.1:1) at
Talkeetna Station. However, males were more abundant than females among
the three- and four-year-olds but less abundant among the five- to
seven-year-olds.

At Curry Station, the 1984 chinook escapement was also comprised of
three- to seven-year-old fish (Table 8). Five- and six-year-olds were
dominant. The average length was 801 mm {Appendix Figure 5-3). Females
averaged 140 mm longer than males (Appendix Figure 5-3). OQOverall, males
were more abundant than females (1.2:1). Males were more numerous in
the three- and four-year-old age classes, but less numerous in the five-
to seven-year-old age classes.



3.1.2.2 Spawning Areas

In 1984, no chinook spawning was found in the middle-reach mainstem.
Several chinook salmon carcasses were found on gravel bars in the
mainstem in early August, but all were considered to be fish that washed
out from nearby spawning streams.

Chinook did not use middle-reach sloughs for spawning or milling in 1984
{Appendix 6). However, 12 streams were used (Table 10). Nearly all the
fish (96%) were found in Indian River and Portage Creek (Figure 10).
Surveys of those two streams indicated that spawning commenced priaor to
July 25 and was completed by the end of August, with a peak the last
week in July and the first week in August (Figures 11 and 12).

Table 10. Distribution of chinook salmon to middle reach streams based
on peak counts, 1984,

River Date Peak Number Counted Percent
Stream Mile Surveyed Live Dead Total Distribution

Portage Creek 148.9 8/1 5,236 210 5,446 75.9
Indian River 138.6 7/25 1,440 16 1,456 20.3
4th of July Cr. 131.1 7/22 90 2 92 1.3
Whiskers Creek 101.4 7/21 67 0 67 0.9
Cheechako Cr. 152.5 8/1 28 1 29 0.4
Gold Creek 136.7 8/1 20 3 23 0.3
Lane Creek 113.6 7/22 23 0 23 0.3
-Bth of July Cr. 123.7 7/23 17 0 17 0.2
Chinook Creek 156.8 8/1 15 0 15 0.2
Jack Long 144.5 7/21 7 0 7 0.1
Chase Creek 106.9 8/16 0 3 3 0.1
Fog Creek 176.7 7/21 2 0 2 <0.1

TOTALS 6,945 235 7,180 100.0

Chinook salmon spawning occurred at the mouths of Indian River, Portage
Creek, Fourth of July Creek and Whiskers Creek in 1984 (Appendix 6). 1In
Portage and Fourth of July creeks, spawning was about evenly distributed
to the upper limit of migration. At Indian River, most of the spawning
occurred in the first two miles from the mouth. At Whiskers Creek,
nearly all chinook spawned at the mouth.

Spawning in middle-reach streams occurred from mid-July to mid-August
(Appendix 6). The peak spawning occurred in the last week of July.

In 1984, approximately 13,800 chinook salmon spawned in the middle

reach, assuming that all spawning areas were surveyed and that a peak
stream count represented about 52 percent of the spawning population

22
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(Neilsen and Green 1981). About 44 and 23 percent of the respective
Talkeetna and Curry stations escapements were milling fish that returned
downstream to spawn, based on the above estimate of spawners in the
middle reach.

3.1.3 Escapement Index Surveys

Fourteen index streams in the Susitna River basin were surveyed in 1984
for chinook salmon (Table 11 and Figure 13). Based on those surveys,
the escapement was well within or slightly above the escapement average
for the past eight years (Table 12). The escapement on the west side of
the Susitna River drainage, below the Chulitna River confluence, was
Tower than the eight-year average. All other subreaches supported
higher escapements than in previous years from 1976 to 1983.

3.2 Sockeye -Salmon

3.2.1 First-Run

One confirmed and another suspected population of first-run sockeye
salmon passes through the lower Susitna River reach each year between
late May and mid-June. The confirmed population migrates past Sunshine
Station and spawns in the Talkeetna River drainage in the Papa Bear Lake
system (Figure 14). (ADF&G 1983). A second population may utilize the
Fish Lake Creek system in the Yentna River drainage (unpublished report,
Barrett 1973) (Figure 15). With the exception of a few milling fish,
first-run sockeye salmon do not enter or spawn in the middle reach of
the Susitna River (Barrett et al. 1984),

Sockeye \
Lake

\

7
-

CAutr?n9 Rrey,

DESTINATION

18t RUN

SOCKEYE SALMON
ABOVE SUSITNA
RIVER MILE BO

W TALKEETNA

SCALE: | "2-4.2 miles

Figure 14, Destination of first-run sockeye salmon tagged at Sunshine
Station (RM 80), 1984.
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‘Tab1e 11.

Chinook salmon escapement counts of index streams in the
Susitna River drainage, 1984.
Number Chinook
Survey Salmon Observed
Stream Date Method Conditions Live Dead Total
Alexander
Creek 7/20  Hel. good 4,610 10 4,620
Bunco Creek 8/10 Hel. good 18 33 51
Chulitna River 7/24 Raft excellent 4,110 8l 4,191
8/4 Raft good 839 197 1,036
Clear Creek 7/25 Hel, poor 1,453 67 1,520
Deshka River 8/4 Hel. good 16,852 40 16,892
Goose Creek 7/31  Hel. fair 200 58 258
Indian River 7/21  Hel. poar 0 0 0
- 7/25 Hel. good 1,440 16 1,456
8/1 Hel. good 525 90 615
8/11  Hel. excellent 41 0 41 .
8/18  Hel. good 6 0 6
Kashwitna River 7/31 Hel. poor 111 0 111
(North Fork)
Lane Creek 7/22  Hel. excellent 22 0 22
7/23  Hel. excellent 5 0 5
7/30  Foot good 6 0 6
Montana Creek 7/24 Foot fair 2,268 41 2,309
Portage Creek 7/25 Hel. fair 2,310 31 2,341
8/1 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. goad 9,000 -- 9,000
Sheep Creek 7/31  Hel. fair 778 250 1,028
Talachulitna
River 7/31  Hel. poor 6,038 100 6,138
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Figure 13. Susitna River basin with chinook salmon index streams defined,

1984,

12. CHULITNA RIVER
13. HONOLULU CREEK
14, PORTAGE CREEK

15, INDIAN RIVER

16. BYERS CREEK

17. TROUBLESOME CREEK
18. LANE CREEK
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21. MONTANA CREEK

22, COOSE CREEK

23, SHEEP CREEK

24, KASHWITNA RIVER NORTH FORK
25, LITTLE WILLOW CREEK

26, WILLOW CREEK
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Table 12. Highest survey counts of chinook salmon in Susitna River sub-basin index streams, 1976-84,

Sub~basin 1976 1977 1978 1979 1980 1981 1982 1983 1984
Lower Susitna sub-basin1
Alexander Creek 5,412 9,246 5,854 6,215 a a 2,546e 3,755 4,620
Deshka River 21,693 39,642 24,639 27,385 a a 16,000d 19,237 16,892
Goose Creek 160 133 283 b a 262 140d 477 258C
Kashwitna River (North Fork) 203 336 362 457C a 557 156d 297 11
Little Willow Creek 833 598 436 32‘&c a 459 316d 1,042 b
Montana Creek ‘ 1,445 1,443 881 1,094 a 814 887d 1,641 2,309
Sheep Creek 455 630 1,209 778 a 1,013 527 945 1,028
Sucker Creek (Alexander Creek) b b b b b b by 597 b
Willow Creek 1,660 1,065 1,661 1,086 a 1,357 592 777 2,789
Wolverine Creek (Alexander Creck) b b b b b b b 491 b
Subtotal 31,861 53,093 35,325 37,339 - 4,462 21,164 29,259 28,007
Yentna sub*-basin2
Camp Creek (Lake Creek) b b b b b b b 1,050 b
Canyon Creek Ly 135 b b b 84 b 575 b
Lake Creek 3,735 7,391 8,931 4,196 a a 3,577 7,075 a
Peters Creek 2,280 4,102 1,335 a a a -a 2,272 a
Quartz Creek b 8 b b b 8 b b b
Red Creek b 1,511 385 b b 749 b b b
Sunflower Creek (Lake Creek) b b b b b b b 2,250 bc
Talachulitna River . 1,319 1,856 1,375 1,648 a 2,129 3,101 10,014 6,138
Subtotal 7,378 15,003 12,026 5,844 m——- 2,970 6,678 23,236 6,138
Talkeetna-Chulitna sub-basin3
Bunco Creek 112 136 a 58 a a 198, 523 519
Byers Creek 53 69 a 28 a a 7d b 39
Chulitna River 124 229 62 a a a 100d b b
Chulitna River (East Fork) 112 168 59 a a a 119d b b
Chulitna River (Middle Fork) 1,870 1,782 900 a, a a 644 3,846 4,191
Clear Creek (Chunilna) 1,237 769 997 864 a a 982d 806 1,520C
Honolulu Creek 24 36 13 37 a a 27 b b
Prairie Creek 6,513 5,790 5,154 a a 1,900 3,84#d 3,200e 9,000
Troublesome Creek 92 95 F] a a a 36 b b
Subtotal 10,137 9,074 7,185 987 - 1,900 5,957 8,375 14,801
L y .2 1 3 8 3 3 3 3 . .3 ] 3
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Table 12 (Continued).
Sub~basin 1976 1977 1978 1979 1980 1981 1982 1983 1984
Middle Susitna sub-basin#

Chase Creek . b b b b b b 15 15 3
Cheechako Creek b b b b b b 16 25 29
Chinook Creek b b b b b b 5 8 15
Devil Creek b b b b b b 0 1 0
Fifth of July Creek b b b b b b 3 0 17
Fog Creek b b b b b b b b 2
Fourth of July Creek b. b b b b b 56 6 92
Gold Creek b b b b b b 21 23 23
Indian River 537 393 114 285 a 422 1,053 1,193 1,456
Jack Long Creek b b b b b b 2 6 7
Lane Creek b b b b b 40 47 12 23
Portage Creek 702 374 140 190 a 659 1,253 3,140 5,446
Whiskers Creek b b b b b b 0 3 67
Subtotal 1,239 767 254 475 -——- 1,121 2,47 4,432 7,180
TOTAL 50,615 77,937 54,790 44,645 - 10,453 36,270 65,302 56,126

No total count due to high turbid water
Not counted

Poor counting conditions

Counts conducted after peak spawning

Estimated peak spawning count

1 RM 0-97.1 excluding the Yentna sub-basin

2 RM 28, Yentna River drainage
3 RM 97.1-98.6

4 Above RM 98,6
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Figure 15. Suspected destination of first-run sockeye salmon intoc the
Yentna River drainage, 1984,

3.2.1.1 Lower Reach

3.2.1.1.1 Main Channel Escapements

Yentna Station on the Yentna River was not operational early enough in
1982 to monitor first-run escapement. Sunshine Station was operational
on June 4 in time to monitor the escapement into the Talkeetna River
system. The escapement to Sunshine Station was approximately 4,800
sockeye (Table 13),

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

Examined Population 95%
River Tagged for tags Recaptures Estimate Confidence
Location Mile (m) {c) (r) (ﬁ) Interval
Sunshine 80 492 1,977 204 4,768 4,220-5,480

1 Migration period of first-run sockeye salmon extended from June 4

through June 22, 1984.
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The four fishwheels at Sunshine Station caught approximately 500 first-
run sockeye in 1984 (Table 13). Based on an analysis of the catch, the
migration began on June 4, reached midpoint on June 10 and was over by
June 22 (Appendix Table 3-11). The peak migration occurred on June 9
with an average catch per wheel hour of 0.6 fish.

At Sunshine Station, the migration of first-run fish was concentrated on
the east bank with the two east bank wheels catching 99 percent of the
fish in 1984 {Appendix Table 3-7).

First-run sockeye salmon were sampled at Sunshine Station to determine
representative escapement age, length and sex composition {Table 14).
Nearly the entire 1984 escapement (96%) was five-year-old fish (1979
brood year) {Table 15). The remainder of the escapement (4%) included
four- and six-year-old fish. Most of the returning first-run sockeye
salmon had spent one winter in freshwater before entering the marine
environment. The average length was 531 mm (Appendix Figure 5-6).
Males averaged 34 mm longer than females. Overall, males were less
numerous than females (0.5:1) (Table 16).

3.2.1.1.2 Spawning Areas

The first-run sockeye salmon that migrated past Sunshine Station in
early June 1984 spawned in the inlet stream of Papa Bear Lake. The
spawning extended from the creek mouth upstream about 1.5 miles and took
place mainly over the last three weeks of July. Spawning probably
peaked July 20. These findings are based on two escapement surveys
conducted on July 14 and 26 (Table 17). On the first date, 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
several bear-killed fish. On the second date, most of the fish in the
creek were in post-spawning condition, and there were no sockeye salmon
observed holding off the stream mouth.

Table 17. Escapement survey counts of tagged and untagged first-run sockeye salmon
tagged at Sunshine Station in 1984,

; Sunshine Tags

Area River Survey Tagged iotal Ratio
Surveyed Mile Date Conditions {r) Untagged (c) (c/r}
Papa Bear Lake 97.1  7/14 Poor?
Papa Bear Lake 97.1 7/14 Excellent 131 1,408 1,536 1.7

Inlet Stream

Papa Bear Lake 97.1 7/26 Good 72 360 432 6.0
Inlet Stream

1 sos . . .
Confluence of stream or receiving system with Susitna River mainstem.

z Fish not surveyed for tag recovery data. Approximately 500-1,000
sockeye salmon milling at the lake inlet.
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Table 14, Analysis of sockeye salmon lengths, in millimeters, by sex and age class from fishwheel CPUE weighted escapement samples
collected at Flathorn, Yentna, Sunshine, Talkeetna and Curry stations, 1984,

Collection Age n Range Limits Mean 95% Conf. Intervall Median
Site Class M F M F M F M F M F
Flathorn 3, 17 1 320-465 420 410 420 - - 410 420
Station 3, 103 - 230-420 - 330 - 322-338 - 330 -
4y 22 5 445-620  465-585 547 486 525-568 . 560 465
5, 458 314 345-630  390-590 481 486 477-486  482-490 L8O 485
4y 16 3 300-530  375-495 378 454 340-416 - 385 470
5, 1 6 540-660  520-615 599 541 - - 585 525
5, 430 288 420-690  400-645 564 542 560-567  539-546 570 540
5 38 0 405-615  420-585 499 506 485514  491-521 505 510
6, 1 1 545 545 545 545 - - 545 545
6, 13 12 480-620  470-575 539 529 - - 550 535
Al 1,314 768 230-690  375-645 520 517 - - 535 520
Yentna 3, 4 1 390-425 455 513 455 - - 423 455
Station 3, 29 - 310-403 - 347 - 338-356 - 338 -
4y 16 19 487-610  515-620 572 571 - - 587 568
4y 290 245 340-601 $11-650 472 488 467-477  4B4-493 459 489
iy 6 - 335-387 - 351 - - - 350 -
5 624 720 458-640  425-611 575 550 573-577  548-551 577 550
5 60 87 375-570  403-557 498 484 487-509  478-490 509 489
6, - 2 - 490-530 - 527 - - - 530
6, 58 92 530-620  465-612 580 552 574-585  547-556 585 550
AN 1,324 1,415 310-640  403-650 538 532 - - 558 540
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Table 14 (Continued).

Collection Age n - v Range Limits Mean 95% Conf, lnterva'l1 Median
Site Class M P F M F M F M F
Sunshine ul - 1 - 575 - 575 - - - 575
Station 4, 7 4 390-545 410-480 488 434 - - 530 420
First-Run 5 - 1 - 550 - 550 - - - 550
5, 12 230 375-685 410-605 559 519 552-556 515-523 560 520
6, - 1 - 535 - 535 - - - 535
All2 139 261 375-685 410-605 554 520 - - 560 520
Sunshine 31 7 1 370-425 380 402 380 - - 410 380
Station 3, 31 1 275-420 375 370 375 352-388 - 340 375
Second-Run 33 1 - 365 - 365 - - - - -
#1 8 13 445-600 405-585 574 526 - - 600 ,520
4y 258 317 355-630 375-585 512 484 506-517 479-488 515 490
by 9 1 335-450 475 380 475 - - 375 475
5, 119 165 380-640 450-620 568 536 561-575 531-5i1 570 540
54 12 20 420-575 420-540 505 491 - 483-499 530 490
63 ) - 7 - 495-535 - 51 - - - 500

All 523 608 575-640 370-620 530 500 - - 535 500




Table 14 (Continued).

Collection Age n Range Limits Mean 95% Conf. Intervall Median
Site Class M F M F M F M F M F
Talkeetna 3 i 440-450 420 445 420 - - 450 420
Station 3, - 320-430 - 409 - - - 430 -
by 25 15 515-585 450-580 564 529 - To- 580 540
4, 157 201 390-680 400-590 522 495 514-529 490~500 525 500
by 2 - 330-485 - 356 - - - 330 -
5 - 2 - 565-575 - 570 - - - 575
5, 29 28 520-640 500-645 588 553 578-598 S40-566 590 555
53 1 6 540 510-555 540 534 - - 540 520
64 ) 1 1 600 585 600 585 - - 600 7 585
All 262 326 320-680 400-645 525 503 - - 530 S00
W
=
Curry 3, 4 - 410-430 - 421 - - - 420 -
Station 3, 4 - 335-375 - 359 - - - 350 -
by 2 6 555-570 540-585 562 567 - - 555 560
4, 92 48 330-600 425-560 475 49N 464-485 482-501 465 490
by 8 - 335-460 - 393 - - - 380 -
5 1 - 600 - 600 - - - 600 -
5, 10 25 510-610 495-600 592 550 - 539-561 590 550
54 2 10 515-530 470-530 523 509 - - 530 505
6, - 1 - 540 - 540 - - - 540
6y - 1 - 570 - 570 - - - 570
An? 139 107 330-640 415-600 479 519 - - 465 520
1 confidence interval of the Mean,
Composite of all aged and non-aged samples.
} 3 ] 3 3 } o BURS IS | e | 3 3 3 3
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Table 15, Age composition by percent of the sockeye salmon
based on catch samples weighted by fishwheel CPUE,

s

escapements to Flathorn, Yentna, Sunshine, Talkeetna and Curry stations

1984,

Age Class 1
Collection Site n
4 3 3 * 4 43 5 32 33 6, 63

Flathorn Station 1,780 1.0 5.8 - 1.5 43.4 1.1 1.0 40.3 h.4 0.1 1.4
Yentna Station 2,258 0.2 1.3 - 1.6 23.7 0.3 - 59.7 6.5 0.1 6.6
Sunshine Station

First=-Run 365 - - - 0.3 3.0 - 0.3 96.2 - 0.3 -

Second-Run 972 0.8 3.3 0.1 2.2 59.2 1.0 - 29.4 3.3 - 0.7
Talkeetna Station 453 0.7 0.4 - L. 4 79.0 0.4 0.4 12.6 1.5 - 0.4
Curr& Station 212 1.9 1.9 - 3.8 65.1 3.8 0.5 16.5 5.7 0.5 0.5

1 Gilbert-Rich Notation,



Table 16. Sex ratios of male and female sockeye salmon by age from
fishwheel CPUE weighted escapement samples collected at
Flathorn, Yentna, Sunshine, Talkeetna and Curry stations,

1984,
Sex
Sample Number Ratio
Collection Site Age Size Males Females (M:F)
Flathorn Station 3 121 121 0 -
4 818 482 336 1.4:1
5 814 476 338 1.4:1
61 27 14 13 1.1:1
A1l 2,082 1,249 833 1.5:1
Yentna Station 3 34 33 1 33:1
4 577 325 252 1.3:1
5 1,495 652 843 0.8:1
61 152 57 95 0.6:1
A1l 2,746 1,279 1,467 0.9:1
Sunshine Station 4 12 10 2 5:1
First-Run 5 352 116 236 0.5:1
61 1 g 1 0:1
A1l 400 133 267 0.5:1
Sunshine Station 3 41 29 12 2.4:1
Second-Run 4 606 245 361 0.7:1
5 318 131 187 0.7:1
61 7 0 7 0:1
AT 1,133 464 669 0.7:1
Talkeetna Station 3 5 5 0 -
4 380 154 226 0.7:1
5 66 31 35 0.9:1
61 2 1 1 i:1
Al 588 250 338 0.7:1
Curry Station 3 8 8 0 -
4 154 105 49 2.1:1
5 48 14 34 0.4:1
61 2 0 2 0:1
Al 246 143 103 1.4:1

1 Includes all aged and non-aged samples.
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The results of tag recovery surveys for first-run sockeye salmon are
Tisted in Table 17. About 9 percent of the 1,536 fish observed on the
July 14 survey of Papa Bear Lake inlet stream were tagged, compared to
17 percent of the 432 fish counted on the last survey (July 26). These
figures indicate that the first-run migration at Sunshine Station began
a few days before tagging operations started, or that the fishwheels at
Sunshine were more efficient at the end of the migration than at the
beginning. The daily fishwheel catches at Sunshine Station support the
conclusion that some first-run fish passed there prior to the beginning
of site operations on June 4. Inasmuch as the first-run escapement
spawned over a relatively short time perijod (three weeks), and the two
escapement surveys were random, the Petersen method is still appropriate
for calculating the escapement, even though some early migrants were not
intercepted.

3.2.2 Second Run
3.2.2.1 Lower Reach

3.2.2.1.1 Main Channel Escapements

In 1984, ‘second-run escapements were monitored at three locations in the
lTower-river reach. At the lowest downstream sampling site, Flathorn
Station, the escapement was about 605,800 fish (Table 18 and Figure
16). Not all of those fish spawned above Flathorn, based on reported
milling behavior of sockeye at other locations. Stocks destined to
Alexander Lake and the Flathorn Lake drainages probably milled in the
lower reach up to and beyond the Flathorn fishwheels. However, no
spawning surveys were performed below Flathorn, and therefore it is not
possible to quantify the Tevel of milling. For these reasons, the
estimated escapement of 605,800 sockeye to Flathorn Station should be
considered an estimate of fish that reached this location, and not the
number of fish which spawned upstream of this location.

SECOND RUN SOCKEYE SALMON
Tolkestna Station
113,100 tisn}

S 247%

21.5%

% FLATHORN STATION ESCAPEMENT

H
4

il

Station
umf..

Corr|

Figure 16. A comparison of the sockeye salmon escapement to Flathorn
Station with the escapements to Yentna, Sunshine, Talkeetna
and Curry stations, 1984,
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Table 18. Estimated sockeye salmon escapements to Flathorn, Sunshine,
Talkeetna and Curry stations, by the Petersen method, with
associated confidence intervals, 1984,

Population Estimate Location

1 Ftathorn Sunshine Talkeetna Curry
Parameter . Station Stat'ion2 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
ﬁ 605,833 130,071 13,050 3,593
95% C.1. 562,640-  126,852- 11,918~ 3,190-
656,209 135,154 14,419 4,113
1 = 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.
ﬁ = Population estimate.
C.I. = Confidence Interval around ﬁ.

Sockeye salmon escapement estimate for Sunshine Station does not
include the population estimate for first-run sockeye.

Yentna Station escapement was approximately 149,000 sockeye, represent-
1ng.25 percent of the escapement to Flathorn Station (Table 19). An
estimated 130,100 sockeye, or 21 percent of the Flathorn escapement,
reached Sunshine Station (Table 18). Based on the estimated escapements
to Flathorn, Yentna and Sunshine stations, roughly 300,000 sockeye
spawned in areas of the Susitna River basin between RM 0 and Sunshine
Station, excluding the Yentna River drainage. The four known sockeye
spawning systems below Sunshine excluding the Yentna River are defined
in F1gure 17. Of these, the Fish Creek drainage is probably the most
productive based on previous surveys (ADF&G 1982). Alexander Creek,
Deshka River and Whitsol Lake drainages are minor sockeye salmon-
producing systems (pers. comm. K. Delaney).
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Cock Inlet

Figure 17. Known sockeye salmon spawning systems below RM 80, excluding the
Yentna River, 1984,
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Table 19. Apportioned sonar counts of sockeye, pink, chum and coho
salmon at Yentna Station, 1984,

Sampling Operational Apportioned Sonar Counts
Location _ Period Sockeye Pink . Chum Coho
Yentna 7/1 to 9/5 149,375 369,299 26,508 18,172
Station

The migrational timing of the 1984 second-run escapements in the Tower
Susitna River reach can be determined by station fishwheel catches
(Figures 18 and 19). At Flathorn Station, the migration extended from
July 16 to August 9, with a midpoint around July 21. There was no
difference in the escapement timing between fish migrating in the east
and west channels at Flathorn. At Yentna Station, the second-run
escapement migration began on July 17, reached a midpoint on July 22 and
ended on August 8. These dates were about one day Tater than at
Flathorn Station (Figure 18). At Sunshine Station, the sockeye
migration extended from July 20 through August 5. The midpoint occurred
on July 24, just four days after the start (Figure 19).
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Figure 18. Mean hourly and cumulative percent fishwheel catch of
sockeye salmon by two day periods at Flathorn Station, 1984.
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Sockeye salmon tagged at Flathorn Station were recaptured at upriver
sampling stations on the mainstem of the Yentna and Susitna rivers. The
results are presented in Appendix 6 and summarized in Figure 20. The
data indicate that most tagged sockeye salmon migrated the 10 miles
between Flathorn and Yentna stations in three days (3.3 mpd) and the 58
miles from Flathorn to Sunshine stations in eight days (7.3 mpd). The
difference in these migration rates may have been caused by temporary
tagging stress and/or more milling by sockeye salmon in the reach
between Flathorn and Yentna stations than in the reach between Flathorn
and Sunshine stations. The latter seems most likely, based on the
similar migration rates observed in the middle reach (Figure 20).

Curry Station (RM 120)
h

Tolkeetna Station {RM 103)

Sunshine Station [RMB80)

SQCKEYE
€8 CODE
median ty
mpd
14/7.0
[ 10
Yentna Station R Miles
{TRM 04) A
Flatharn Stutio«?

{RM 22)

Figure 20. Migrational rates of sockeye salmon between five lower and
middle Susitna River reach sampling stations, 1984.
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The fishwheel catches of second-run sockeye salmon at Flathorn, Yentna
and Sunshine stations are listed in Table 6. The catches between those
stations are not directly comparable because the catch efficiencies
varied due to site difference and because two more wheels were operated
at Flathorn and Sunshine stations than at Yentna Station. Physical
factors affecting fishwheel catches included nearshore water velocities,
channel configuration, bank slope and bed material.

Catch differences between station fishwheels can indicate fish migration
preferences. At Flathorn Station, sockeye salmon slightly favored the
west channel over the east channel for migration. The west fishwheels
intercepted 55 percent of the station sockeye catch, the east fishwheels
45 percent (Appendix Tables 3-1 and 3-2, and Figure 21).

oo veovel West o,

N T

Figure 21. Migrational preference of sockeye salmon to the east and
west channels at Flathorn Station, 1984,

At Yentna Station, sockeye salmon favored the south bank over the north
bank for migration. The south bank fishwheel caught 92 percent of the
station catch and the north bank fishwheel made eight percent of the
catch. The same trend was observed with- the SSS counters at Yentna
Station. About 95 percent of the apportioned sockeye salmon counts were
logged by the south bank counter. At Sunshine Station, most of the
sockeye migrated along the east bank. The east bank fishwheels caught
77 percent of the station catch while 23 percent was taken in the west
bank fishwheels.
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Tagged sockeye salmon released in the east and west channels of Flathorn
Station were recaptured at VYentna, Sunshine, Talkeetna and Curry
stations (Table 20). The recapture information indicated 73 percent of
the sockeye salmon entering the Yentna River migrated past Flathorn
Station in the east channel.

Table 20, Comparison of numbers of sockeye 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.

Number of RM 22

Number of Tag Numbered

River Number of RM 22 Tag Recaptures

Channel Sockeye Tagged Numbered Recaptures for RM 80,

at RM 22 at RM 22 at Yentna Station 103 and 120
East 3,701 69 179
West 4,525 25 7
TOTALS 8,226 94 186

Sockeye salmon extending to Sunshine Station and above also preferred
the east channel at Flathorn Station. About 96 percent of the tag
numbered recaptures were releases from the east channel fishwheels
compared to about four percent from the west channel wheels. Around 90
percent of the sockeye salmon which did not enter either the Yentna
River or migrate to Sunshine Station reached Flathorn Station via the
west channel. Most of these fish may have been destined to the Flathorn
Lake drainage as previously discussed.

Representative age, length and sex samples were collected from the 1984
sockeye salmon escapements to Flathorn, Yentna and Sunshine stations.
Most of the lower-reach escapement were four- and five-year-old fish
(Figure 22). Nearly all had spent one winter in freshwater before
entering the sea. Lengths at Flathorn averaged 519 mm, at Yentna 535 mm
and at Sunshine 512 mm (Appendix Figures 5-4, 5-5 and 5-7). The longer
average at Yentna Station was due to a larger return of five-year-olds
to the Yentna River than to the other stations. At all stations, males
averaged from three to 30 mm Tonger than females. Males were slightly
less abundant than females at Yentna (0.9:1) and Sunshine (0.7:1), but
more abundant at Flathorn {1.5:1) (Table 16).
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3.2.2.1.2 Spawning Areas

In the Tower Susitna River above the Yentna River confluence, sockeye
salmon did not spawn in the mainstem or associated sloughs or in any
stream mouths in 1984 (Appendix 1).

3.2.2.2 Middle Reach

3.2.2.2.1 Main Channel Escapements

Middle-reach sockeye escapements to Talkeetna and Curry stations in 1984
were approximately 13,100 fish and 3,600 fish respectively (Table 18).
However, not all of these fish remained in the middle reach to spawn.
About 83 percent of the escapement to Talkeetna Station were milling
fish that spawned in the lower Susitna reach. At Curry Station, 35
percent of the escapement were milling fish.

In 1984, second-run sockeye were abundant in the Susitna River mainstem
for three to five weeks, based on fishwheel catches at Talkeetna and
Curry stations (Figure 23). At Talkeetna Station, migration began July
22, reached a midpoint July 28, and ceased August 12. At Curry Station,
the migration period was 13 days longer, beginning July 22, reaching a
midpoint August 1, and ending August 25.

Migrational rates of tagged sockeye salmon recovered in the lower and
middle reaches are summarized in Figure 20. The data indicated that
these fish migrated much more slowly in the lower reach. The slower
rate of travel may have been associated with milling at the mouths of
the Yentna, Talkeetna and Chulitna rivers. In the middle reach, there
are no such glacial tributaries.

An 1inseason catch reduction occurred at Talkeetna and Curry stations
that may have been 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 (Figure 23). This coincided with a
high water event when mainstem discharge measurements at Gold Creek
increased from 22,800 cfs on July 25 to 34,200 cfs on July 27 and then
decTined and remained stable around 24,000 cfs for the next two weeks
(USGS provisional data 1984) (Figure 8). The fishwheel catches also
changed at Curry Station at about the same time, but less dramatically.
On July 26, the CPUE was 0.6; 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 {Appendix Table 3-17).

The migrational rates of second-run sockeye salmon between Sunshine,
Talkeetna and Curry stations were determined from tag recaptures (Figure
20). Migrational speeds between Sunshine and Talkeetna stations were
about 50 percent slower than between Talkeetna and Curry stations (8.5
mpd). The slower rates may have been related to milling at the conflu-
ence of the Talkeetna, Chulitna and Susitna rivers,

A representative age, length and sex composition sample was collected
from second-run sockeye salmon intercepted by fishwheels at Talkeetna

46



27 ~12Q
TALKEETNA STATION I
East Bonk
West 80Nk ~ e memma -
- B Smooathed by ar2bte 8@
Q 1.5 4 «
_g Cumulative % — = == - .
N J ~6@ >
\ )
L —pad
J 1 I -
o ——
I o
> @ 3
£ 2
- I &
- Q.5+
- ~28
I
) , IS 1,
13 27 1
JUNE
®%] _———-riee
| CURRY STATION -
1 East Bank P L
- West BaNk === ==~ — == / e
- 0 9.5 Smoothed byilz%gzs_ // g
o o] [
.3C Cumulative Yo == — — o
p e >
o
Cj) @.4- i _;
I L o—
> 1 40 g
-% k 2
Q
- Q.2
- F2e
° 0 T e T . - , 2
13 27 1 25 s 22 l s
JUNE JULY AUG SEP

Figure 23. Mean hourly and cumulative percent fishwheel catch of sockeye

salmon by two day periods at Talkeetna and Curry stations,
1984 .
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and Curry stations. The data indicated that the Talkeetna Station
escapement was predominantly four- (84%) and five- (15%) year-old fish
(Table 15). About 92 percent of the four- and five-year-old fish had
smolted in their second year of life following completion of one winter
in freshwater as fry. The same trend was apparent at Curry Station.
Four-year-olds represented 73 percent and five-year-olds 22 percent of
the escapement population. About 82 percent of the four- and five-year-
old fish reaching Curry Station had smolted in their second year.
Three- and six-year-old sockeye salmon represented less than five
percent of the escapement populations to Talkeetna and Curry stations.
The average length of second-run sockeye salmon at Talkeetna Station was
513 mm and at Curry Station 495 mm (Appendix Figures 5-9 and 5-10).
Generally among all age classes sampled at Talkeetna Station, males
averaged about 20 mm longer than the females (Table 14). At Curry
Station, the males averaged about 40 mm shorter. Sex composition data
indicated that males were less numerous at Talkeetna Station than
females (0.7:1) but more numerous than females at Curry Station (1.4:1)
(Table 16).

3.2.2.2.2 Spawning Areas

In the middle reach, sockeye salmon spawned in the mainstem and several
associated sloughs. Seven mainstem spawning sites were identified, all
of which were in an area upstream of Curry Station between RM 131.0
and 141.6 (Figure 24). Individual maps of these locations are in
Appendix 6. Four of the seven mainstem areas were in Side Channel 11
(RM 134.5 to 135.3) which is immediately below Slough 11, the major
sockeye spawning area in the middle reach. Al1l spawning observed in the
mainstem was in the last two weeks of September but peak spawning was
probably in mid-September (Figure 24).

About 100 sockeye salmon spawned in the middle-reach mainstem in 1984,
This estimate is based on the assumption that the single highest fish
count (33) of all mainstem spawning areas represented about one-third of
the spawning population. At sloughs, a peak count represents about
one-half of the spawners (Barrett et al. 1984). A peak count was not
confirmed for the mainstem spawning areas due to high flow and
turbidity. Therefore it was assumed that the single highest fish count
was less than one-half of the spawning population and probaby near the
one-third level.

Two streams in the middle reach had sockeye salmon present in 1984
(Appendix Table 6-2). These were Indian River and Portage Creek.
Respective peak counts were 1 and 12 fish, Spawning was only observed
in Portage Creek at its confluence with the Susitna River. The sighting
was limited to a pair of sockeye occupying a redd on September 2.

A total of 25 sockeye salmon occupied middle-reach stream habitats,
assuming that the peak count (13 fish) represented about one-half of the
population (Barrett et al. 1984). This estimate is probably 1iberal
because some of the fish may have been milling and there was only one
observation of spawning.

Eighteen sloughs in the middle reach were occupied by sockeye (Table

21). Thirteen of those were spawning areas. The three major spawning

sloughs, in order of importance, were: 11, 8A and 21 (Figure 25).
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Table  21. Sockeye salmon escapement counts for sloughs in the
middle reach, 1984.

River Number Counted

Slough Mile Date Tive Dead Total
1 99.6 9/6 8 2 10
2 100.2 9/6 7 0 7
3B 101.4 9/6 18 2 20
3A 101.9 8/17 11 0 11
5 107.6 9/28 0 1 1
8 113.7 9/5 _ 2 0 2
8B 122.2 8/17 1 0 1
Moose 123.5 8/19 8 0 8
8A 125.4 9/3 123 5 128
B 126.3 9/4 8 1 9
9 128.3 9/4 6 0 6
98 129.2 8/26 7 0 7
11 135.3 9/9 546 18 564
15 137.2 8/8 1 0 1
17 138.9 8/8 16 0 16
19 139.7 9/10 11 0 11
21 141.1 9/10 116 6 122
22 144 .5 9/2 2 0 2

TOTALS 891 35 926

Sloughs 5, 8, 8B, 9 and 15 were occupied, but were not spawning areas as
no redds or spawning pairs were observed. The peak survey counts of
live and dead sockeye salmon for the 18 occupied sloughs totaled 926
fish. Sloughs 8A, 11 and 21 supported about 88 percent of the peak
counts. Spawning occurred in these sToughs from the first week of
August through the first week of October. The peak of spawning for
sockeye in sloughs occurred between the last week of August and the
second week of September (Figure 26). Based on results of spawning
ground counts and observed residence surveys, the total escapement to
middle-reach sloughs was about 2,200 sockeye (Table 22).

From a combined estimate of 2,325 sockeye that spawned in middTe-reach
streams (1%), slough (95%) and mainstem {4%) habitats, it was determined
that most (82%) of the 1984 sockeye escapement to Talkeetna Station were
milling fish, and that most (65%) of the sockeye that reached Curry
Station were middle-reach spawners. There was more milling at Talkeetna
Stagion than at Curry Station among other salmon species also (Section
4.0).

In 1984, the mean average observed residence of sockeye salmon in
Sloughs 8A and 11 was 8.4 days (Figure 27). Considerable differences
existed in the observed-residence periods of individual fish at both
sloughs, evident from the large standard deviations of the means. The
main cause was probably milling. Approximately 42 percent of the 131
fish monitored at the two sloughs did not initiate spawning (Table 23).

50



1S

Table 22. Estimated sockeye salmon slough escapements to the middle reach sloughs, 1984.

. S| . Mean % of Total % of Ct.xrry2

River Total Fish Peak Live-Dead Observation Slough Slough Station

Slough Mile Days Survey Count Life in Days Escapement Escapement Escapement
1 99.6 10 26° 1.2 0.8
2 100.2 7 183 0.8 0.6
38 101.4 300.3 20 8.4 36 1.6 1.1
3A 101.9 1 293 1.3 0.9
107.6 1 33 0.1 0.1
8 113.7 2 53 0.2 0.2
88 122.2 1 3 0.1 0.1
Moose ©123.5 8 21 0.9 0.7
8A 125.1 4,149.7 128 7.8 532 23.9 16.6
126.3 9 233 1.0 0.7
9 128.3 6 163 0.7 0.5
98 129.2 7 183 0.8 0.6
1 135.3 11,395.8 564 8.9 1,280 57.5 40.0
15 137.2 1 33 0.1 0.1
17 138.9 221.0 16 8.4 26 1.2 0.8
19 139.7 11 293 1.3 0.9
21 141.1 1,293.5 122 8.4 154 6.9 4.8
22 144.5 2 53 0.2 0.2
TOTALS 17,360.3 926 - 2,227 99.8" 69.7

Number of fish days were calculated for sloughs tht had peak survey counts > 15 fish. Refer to Section 2.3.5 for detailed data
analysis procedures.

2 1984 Curry Station sockeye salmon escapement was approximately 3,600 fish.

3 Total slough escapement into sloughs having peak life-dead survey counts of <15 fish were computed by multiplying the peak
live-dead survey count by 2.6. This value represents the summation of the estimated slough escapement divided by the summation of
the peak live-dead survey counts for all sloughs with peak survey counts > 50 fish,

4

Rounding error.
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Figure 26. Sockeye salmon live counts by date in sloughs 8A, 11 and
21, 1984.

Tabie 23. Percentages of sockeye salmon monitored for residence life that initfated
spawning by habitat zone at sloughs 8A and 11, 1984,

1 Spawning Location3 Percent
S1sugh 2 Percent by Habitat Zone No?
mnith RM n Spawning 1 2 3 4 5 5 7 Spawning
8A 44 61.4 14.8 111 741 - - - - 38.6
RM 125.1
1 90 55.6 4.0 8.0 22,0 10.0 10.0 18.0 28.0 b, 4
RM 135.3

RM = River Mile

z Total sample for sloughs B8A and 11 equals 134 fish; 131 individual fish were actually
monitored as three individuals spent time in both sloughs.

3 Habitat zones defined in Appendix Figures 6-4 and 6-5.

4

Includes milling fish and bear killed and other pre-spawning mortalities.
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Presumably many left to spawn in other systems and some may have been-

removed by predators.

Sockeye seemed to prefer to spawn in the upper areas of sloughs. The
highest concentration of observed-residence monitored fish spawned at
the head of Sloughs 8A and 11. By comparison, chum salmon preferred the
Tower areas (Section 3.4).

Most of the sockeye entering middle-river sloughs in 1984 spent several
weeks ripening in the Susitna River main channel. Fish monitored at
Sloughs 8A and 11 for observed residence averaged 36 days from release
at Curry Station to slough entrance (Figure 28). The distances from
Curry to Sloughs 8A and 11 are 5.1 and 15.3 miles respectively. Since
sockeye migrated at an average speed of 7 mpd between Flathorn and Curry
stations, they could easily have trave]ed from Curry to the sloughs in
two days (Figure 20).

There are several possible advantages to ripening in the mainstem rather
than in an associated sTough. For example, the middle-reach sloughs are
relatively small and shallow and non-turbid, making predation a greater
factor than in the main channel. Also, sloughs serve as a spawning area
for more than one species. = Consequently, crowding and associated
disease problems would be more prevalent in sloughs than in the main
channel. In drainages where there is a lake associated with a spawning
stream or slough, sockeye commonly ripen in the lake before initiating
spawning. For example, in the Kasilof River drainage, sockeye spend
three to four weeks ripening in Tustumena Lake rather than in inlet
spawning streams and sloughs, which are characteristically similar to
middle-reach Susitna River sloughs (Barrett 1972). Similar to the
Susitna River main channel, Tustumena Lake provides good escape cover
and dispersion area for tens of thousands of adult salmon.

Female sockeye salmon were examined for egg retention at Sloughs 8A, 11
and 21 (Table 24). Most (88%) had spawned completely (Figure 29). The
average egg retention for the three sioughs was 64 eggs, the median was
0 eggs.

Table 24. Egg retention of sockeye salmon at selected sloughs in the
middle Susitna River reach, 1984,

Spawning Slough Sample Egg Retention

with RM Size Mean Median Range

STough 8A 16 17 0 0-243
RM 125.1

Slough 11 57 126 0 0-3,043
RM 135.3

STough 21 3 50 0 0-150
RM 141.1

Composite 76 64 0 0-3,043
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3.3 Pink Salmon
3.3.1 Lower Reach

3.3.1.1 Main Channel Escapements

The escapements of pink salmon in the Susitna River to Flathorn and
Sunshine stations were estimated by the Petersen tag and recapture
method. The Yentna River escapement at Yentna Station was quantified
using side scan sonar. The estimated 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 25 and 19).

The Yentna River and Sunshine Station escapements comprised about 38
percent of the Flathorn Station estimate (Figure 30). The spawning
population below Sunshine Station, excluding the Yentna River, comprised
the remaining 62 percent. Based on previous Susitna River escapement
monitoring and tag recovery surveys, an unknown number of pink salmon
migrating to Flathorn Station were milling fish that spawned downstream
(ADF&G 1983).

The migrational timings of the pink salmon escapements to Flathorn,
Yentna and Sunshine stations were calculated from fishwheel catches
(Figures 31 and 32 and Appendix 3). At Flathorn Station, pinks were
abundant from July 21 to August 7. The migration reached a midpoint on
July 28 1in both the east and west channels {(Appendix Table 3-3).
Overall, there was little difference in the pinks migration timing
between east and west channels. Upriver at Sunshine Station, pink
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Table 25. Estimated pink salmon escapements to Flathorn, Sunshine,
Talkeetna and Curry stations, by the Petersen method, with

associated confidence intervals, 1984,

Population Estimate Location

1 Flathorn Sunshine Taikeetna Curry
Parameter Station Station2 Station Station
m 3,506 10,395 14,688 6,528
¢ 164,617 84,336 34,600 13,032
r 159 862 2,857 728
ﬁ 3,629,857 1,017,022 177,881 116,858
95% C.I. 3,141,746- 953,682~ 171,845~ 109,154-
4,297,535 1,089,373 184,356 125,733

m = Number of fish marked.

¢ = Total number of fish examined for marks during sampling census.

r = Total number of marked fish observed during sampling census.

=>

= Population estimate.

C.I. = Confidence Interval around ﬁ.
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Figure 30. A compari§on of the pink salmon escapement to Flathorn
Station with the escapements to Yentna, Sunshine, Talkeetna
and Curry stations, 1984.
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salmon were abundant from July 25 to August 8, with a midpoint on July
31. At Yentna Station, pinks were abundant from July 21 to August 5,
with a midpoint on July 28. The peak one-day fishwheel catches of pink
salmon at Flathorn, Yentna and Sunshine stations occurred on July 28,
July 25 and July 30,. respectively (Figures 31 and 32).

At Flathorn Station, the river is comprised of two channels formed by a
large island complex. Fishwheels were Tocated on the east and west
mainland banks and on the east and west banks of the largest island
(Appendix Figure 2-1). Fishwheel catches of pink salmon were distri-
buted among the four fishwheels as follows: 48 percent left east
channel (island fishwheel), 28 percent right east channel, 17 percent
right west channel (island fishwheel) and 7 percent left west channel.
Most (76%) of the pinks migrated -in the east channel (Figure 33). In
the Yentna River at Yentna Station, migrating pinks favored the south
bank. The south fishwheel intercepted 64 percent of the catch and the
north fishwheel 36 percent. Most (64%) of the 93,919 pink salmon
intercepted at Sunshine Station were captured in the east bank
fishwheels.

Pink salmon tagged at Flathorn Station were recaptured at Yentna,
Sunshine, Talkeetna and Curry stations (Figure 33 and Table 26). Tag
recovery information indicated that pinks destined for the Yentna River
passed Flathorn Station in numbers divided evenly between the east and
west channels. Pinks reaching Sunshine Station and above preferred the
east channel. About 87 percent of the recaptured Flathorn pinks were
originally caught in east channel fishwheels at that station.

Recoveries of tagged pink salmon were used to determine migration rates
between stations in 1984. These data are presented in Appendix 3 and
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PINK SALMON
REACHING RM 22

Migrational preference of pink salmon to the east and

Figure 33.
west channels at Flathorn Station, 1984.

Table 26. Comparison of numbers of pink salmon tagged by east and west
channél 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.

Number of RM 22
Number of Tag Numbered
River Number of Pink RM 22 Tag Recaptures
Channel Salmon Tagged Numbered Recaptures for RM 80,
at RM 22 at RM 22 at Yentna Station 103 and 120
East 2,694 7 54
Hest 812 7 8
TOTALS 3,506 14 62
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summarized in Figure 34. Pink salmon required about 2 days to travel
the 10-mile distance between Flathorn and Yentna stations, based on a
small sample size of 12 fish. This represented a migrational rate of
5.0 mpd based on median travel days. Pink salmon spent about 6 days
traveling between Flathorn and Sunshine stations, for a migrational rate
of 9.7 mpd. The slower travel rate between Flathorn and Yentna stations
may have been due to: 1) tagging related stress experienced at Flathorn
and/or 2) milling at the confluence of the Yentna and Susitna rivers.

Males at Flathorn Station averaged 450 mm in length, 15 mm longer than
females. Combined average lengths of males and females at Yentna and
Sunshine stations were 445 mm and 441 mm respectively (Appendix Figures
5-12 and 5-13). Males averaged 15 and 16 mm Tonger than females at
these stations. Males were more common than females at Flathorn
(1.3:1), Yentna (1.2:1) and Sunshine (1.1:1) stations (Table 27).

DAM SITE

Curry Station (RM 120)

f Talkeetna Stotion (RM 103)

Sunshine Station (RM 80Q)

PINK
1Q/8.1 COGE
median CV
11/8.9 mpd
[ 10
Yentna Station Miles
[TRM 04} A
Flathorn Sta!iOnZISL'

(RM 22}

Figure 34, Migrational rates of pink salmon between five lower and
, middie Susitna River reach sampling stations, 1984.
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Table 27,

Analysis of pink salmon lengths, in millimeters, by sex from fishwheel CPUE weighted escapement samples collected at
Flathorn, Yentna, Sunshine, Talkeetna and Curry stations, 1984,

n Range Limits Mean 95% Conf. Intervall Median
Collection Ratio
Site M F (M:F) " F M F M F M F
Fiathorn .
Station 1,055 789 1.3:1 295-600 335-560 450 435 448-452 §33-437 445 435
Yentna A
Station 334 314 1.2:1 370-580 365-545 452 436 449-456 434-439 454 440
Sunshine
Station - 601 506 1.1:1 300-585 325-565 448 433 445-451 431-436 445 430
Talkeetna
Station 454 390 1.1:1 330-575 360-520 453 440 449-456 438~-443 450 440
Curry .
Station 503 337 1.6:1 325-610 340-490 443 439 441-446 436-441 445 440
1 Confidence interval of the Mean.
.3 L S I | 3 3 3 3 .3 3 | . |



3.3.1.2 Spawning Areas

"Pink salmon did not spawn in lower-river mainstem or slough habitats in
1984 (Appendix 1}. '

Pinks were observed in 12 of 17 stream-mouths between RM 28 and 98.6
(Appendix 1). Between 4,500 to 9,000 spawned in 10 of the stream
mouths, mainly Willow, Birch and Sunshine creeks. The spawning period
was from July 28 to September 25 with a peak during the first two weeks
-of August.

3.3.2 Middle Reach

3.3.2.1 Main Channel Escapements

The Petersen tag and recapture method was used to determine the 1984
pink salmon escapements to Talkeetna and Curry stations. By this
method, the pink salmon escapement to Talkeetna Station was 177,90C fish
with a 95 percent confidence interval of approximately 171,800 to
184,400 fish. The escapement to Curry Station was 116,900 pink salmon
with a 95 percent confidence interval of approximately 109,200 to
125,700 fish (Table 25).

Based on the estimated number of pink salmon spawning in stream and
slough habitats above Talkeetna Station, 85 and 80 percent of the
respective escapements to Talkeetna and Curry stations were milling fish
(Section 3.3.2.2).

Pink salmon fishwheel catches were used to evaluate migrational timing
at Talkeetna and Curry stations (Figure 35 and Appendix 3). Pinks were
abundant at Talkeetna Station from July 25 through August 10. The
migration reached a median on August 3. At Curry Station, pinks were
abundant from July 29 to August 13. The midpoint of the migration was
August 4. Peak fishwheel catches occurred on August 3 at Talkeetna
Station and on August 5 at Curry Station.

Fishwheel catches at Talkeetna and Curry stations indicated that the
escapements to those stations migrated primarily along the west bank
(Figure 35). A total of 29,236 pink salmon were intercepted by
Talkeetna Station fishwheels; 75 percent were captured in west bank
fishwheels (Appendix Tables 3-12 and 3-13). At Curry Station, the total
pink salmon fishwheel catch was 17,394 with 70 percent of these fish
intercepted by the west bank fishwheel (Appendix Tables 3-15 and 3-16).

The migrational rates of tagged pink salmon recaptured in the lower and
middle Susitna River reiches are presented in Appendix 3 and Figure 34.
Based on median numbers of days between captures, pinks traveled at a
rate of 7.7 mpd between Sunshine and Talkeetna stations, at 10.0 mpd
between Sunshine and Curry stations, and at 17.0 mpd between Talkeetna
and Curry stations. Slower travel speeds between Sunshine and the two
middle-river stations were probably due to milling in the confluence
areas of the Susitna, Talkeetna and Chulitna rivers.
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Length data from the Talkeetna and Curry stations escapements are
presented in Table 27 and Appendix 5. The average length of combined
sexes were 447 mm at Talkeetna Station and 442 mm at Curry Station.
Male pinks averaged 13 mm longer than females at Talkeetna Station, and
4 mm longer than females at Curry Station (Table 27). Males were more
numerous than females at both Talkeetna (1.1:1) and Curry stations
(1.6:1) (Table 27).

3.3.2.2 Spawning Areas

ADF&G field personnel observed no pink salmon spawning in the Susitna
River main channel (Appendix 6). However, an employee of E. Woody
Trihey and Associates reported an unquantified number of pink salmon
that spawned near the east bank at RM 119.1 (Trihey 1984),

Pink salmon occupied 17 of the 37 sloughs surveyed in 1984 (Appendix
Table 6-3 and Table 28). They spawned in only 10 sloughs: 3B, 3A, 5,
Bushrod, 98, A', 8A, 11, 20 and 21. The most important (accounting for
63%) were 8A, 11 and 20 (Figure 36).

Pink salmon spawned in slough habitats from the second week of August to
the first week of September in 1984. Peak spawning occurred during the
second and third weeks of August.

Table 28. Pink salmon escapement counts for sloughs in the middle
reach in order of contribution, 1984.

River Number Counted Percent

STough Mile Date  [3y¢  Dead _ Total  Contribution
15 137.2 8/8 500 0 500 46.8
8A 125.4 8/19 118 16 134 12.5
11 135.3 8/19 83 38 121 11.3
20 140.0 8/17 74 11 85 8.0
88 122.2 8/17 57 11 68 6.4
3A 101.9 9/6 46 10 56 5.2
3B 101.4 9/24 11 17 28 2.6
Moose 123.5 8/6 25 0 25 2.3
A' 124.6 8/6 . 24 0 24 2.2
Bushrod 117.8 8/13 8 2 10 0.9
21 141.1 8/17 1 7 8 0.7
5 107.6 8/9 4 0 4 0.4
2 100.2 8/17 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 a.1
17 138.9 8/8 1 0 1 0.1
TOTALS 954 115 1,069 99.9
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Figure 36. The three major streams and sloughs in the middle reach
occupied by pink salmon and the respective percent escape-
ment based on peak counts, 1984,

The pink salmon escapement to sloughs in 1984 was about 650 fish (Table
29). Pinks that spawned in sloughs represented about one-half of one
percent of the escapemen* reaching Curry Station, re-enforcing the
premise that pink salmon are distributed primarily in stream habitats in
the middle reach.

Pink salmon occupied 22 middle-reach streams in 1984 (Appendix Table
6-2). The combined peak counts for those streams was 17,505 pinks
(Table 30). Most were at Indian River (52%), Portage Creek (16%) and
Fourth of July Creek (11%) (Figure 36).
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Table 29. Estimated pink salmon slough escapements to the middle reach, 1984,

SToudh River Peak Live-Dead! S1ough? % of Total % of Currys
g Mile Survey Count Escapement Slough Escapement Station Escapement
3B 101.4 « 28 34 5.3 < 0.1
3A 101.9 56 67 10.4 0.1
5 107.6 4 5 0.8 < 0.1
Bushrod 117.8 10 12 1.9 < 0.1
88 122.2 68 82 12.7 0.1
A 124.6 24 29 4.5 <0.1
8A 125.4 134 161 24.9 - 0.1
11 135.3 121 145 22.4 0.1
20 140.0 85 102 15.8 0.1
21 141,1 8 10 1.6 < 0.1
TOTALS 538 647 100.3" 0.5
1 Peak live-dead survey counts represent counts of spawning fish only. Milling fish were not considered
in the analysis. '
2 STough escapement was calculated by multiplying peak live-dead counts by 1.2.
3 Curry Station pink salmon escapement for 1984 was 116,900 fish.
4

Rounding error.



TabTle 30. Pink salmon escapement counts for streams in the middle
reach in order of contribution, 1984.

River Number Counted Percent
Stream Mile Date Live Dead Total Contribution
Indian River 138.6 8/18 7,561 1,505 9,066 51.8
Portage Creek 148.9 8/11 2,703 4 2,707 15.5
4th of July Cr. 131.1 8/13 1,459 383 1,842 10.5
Lane Creek 113.6 8/14 1,147 37 1,184 6.8
L. McKenzie Cr. 116.2 7/30 585 0 585 3.3
Chase Creek 106.9 8/16 246 192 438 2.5
5th of July Cr. 123.7 8/13 391 20 411 2.4
Deadhorse Cr. 120.8 8/13 327 10 337 1.9
Whiskers Creek 101.4 8/15 . 266 27 293 1.7
Lt. Portage Cr. 117.7 8/20 148 14 162 0.9
Skull Creek 124.7 8/13 117 4 121 0.7
Maggot Creek 115.6 8/7 107 0 107 0.6
Gold Creek 136.7 8/8 82 0 82 0.5
Sherman Creek 130.8 8/13 43 5 48 0.3
Fromunda Cr. 119.3 8/13 38 2 40 0.2
Clyde Creek 113.8 8/21 34 0 34 0.2
Jack Long Cr. 144.5 8/8 14 0 14 0.1
McKenzie Cr. 116.7 8/7 11 0 11 0.1
Tulip Creek 120.9 8/7 8 0] 8 <0.1
Downunda Cr, 119.4 8/7 6 0 6 <0.1
Gash Creek 111.6 8/21 5 1 6 <0.1
STash Creek 111.2 8/27 2 1 3 <0.1

TOTALS 15,300 2,205 17,505 100.1

The mouths of these three streams were spawning areas (Appendix 6). At
Indian River and Fourth of July Creek, most spawning occurred within the
first two miles. At Portage Creek, most spawning was from TRM 2 to 5.

Pinks spawned in the streams during the first three weeks of August in
1984, based on surveys at Fourth of July Creek, Indian River and Portage

Creek (Appendix 6). The spawning peak was between the second and third
weeks of August.

An estimated 29,300 pink salmon spawned in middle-rive- stream, slough
and mainstem habitats. This estimate was reached by assuming:

1. stream escapements were equal to peak survey counts expanded
by a factor of 1.2 (Cousens et al. 1982);

2. hglicopter survey counts represented about 48 percent of the
fish present in Indian River (Figure 37);
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3. at least 90 percent of the pink salmon spawned in Indian
River, Portage Creek or the index reaches of surveyed streams.

Therefore, in 1984, about 84 percent of the Talkeetna Station escapement
were milling fish. At Curry Station, milling fish were an estimated 78
percent of the escapement.

NUMBER OF LIVE PINK SALMON COUNTED
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3.4 Chum Salmon
3.4.1 Lower Reach

3.4.1.1 Main Channel Escapements

An estimated 812,700 chum salmon migrated to Flathorn Station in 1984
(Table 31). Of these, about 26,500 reached Yentna Station (Table 19)
and 765,000 reached Sunshine Station.

Minimal chum spawning occured below Flathorn Station. The known spawn-
ing area is Alexander Creek where the highest escapement was approxi-
mately 500 fish in 1963 (ADF&G 1983). With such minimal spawning, the
chum escapement estimate to Flathorn Station can be considered an
estimate of the entire Susitna River escapement for that species.

Table 31. Estimated chum salmon escapements to Flathorn, Sunshine,
Talkeetna and Curry stations, by the Petersen method,
with associated confidence intervals, 1984.

Population Estimate Location

1 Flathorn Sunshine Talkeetna ' Curry
Parameter Station Station Station Station
m 7,299 55,162 11,332 3,132
75,268 35,057 18,430 13,877
r 676 2,528 2,126 ' 882
N 812,694 764,958 98,236 49,278
85% C.I. 755,963~ 737,273~ 94,459~ 46,319-
878,631 7