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PREFACE

This report was prepared for the Alaska. Power Authority (APA) and its
principal contractor, Harza-Ebasco Susitna Joint Ventuve by Alaska Department
of Fish and Game (ADF&G) staff. It is one of several reports that will
provide the basis for evaluating the proposed Susitna Hydroelectric project.
The sole purpose of this report is to specifically address the 1983 adult
anadromous fisheries studies contracted tg{,ABE&Q\Fby»'A@ﬁﬁ Other APA
contracted investigators will evaluate ﬁevefﬁpment and operation impacts and
appropriate migration measures for the proposed Susitna Hydroelectric project

as pertinent to anadromous fish and other resources.
A1l gquestions concerning this report should be directed to:

Thomas W. Trent

Aguatic Studies Coordinator

Alaska Department of Fish and Game
Su Hydro Aquatic Studies Program
2297 Spenard Read

Anchorage, Alaske 99503
Telephone (807) 274-7583
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1.0 OBJECTIVES

o

Investigations were conducted to accomplish three principal objectives:

1. Provide a third continuous year of salmon escapement evaluation to
substantiate production and between year variability within sub
reaches of the Susitna River drainage with major emphasis on the

Talkeetna to Upper Devil Canyon reach.

2. Define where salmon spawning occurs upstream of RM 98.6 in slough

and stream habitats.

3., Determine seasonal distribution and reiative abundance of eulachon

in the Susitra River.

Anadromous fish species addressed in this report are:

Eulachon Thaleichthys pacificus
Pacific Salmon Onchorhynchus sp.,
Chinook Salmon 0. tshawyischa
Sockeye Salmon 0. nerka
Pink Salmon 0. gorbuscha
Chum Salmon 0. keta
Coho Salmon 0. kisutch

SRR TR A

Bering Cisco Coregonus laurettae
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2.1.1 Intertidal

?wam'%&y 10 to Jume 8, 1983, a standard sinking gilil net measuring 25 fest
(ft.) long, 5 ft. deep with 1.5 inch {in.) stretch mesh was fished
“ntermittently at two locations in the Susitna River intertidal, Sites 1 and

117 (Figure 2-2-1), according to the following schedule:

1. May 10 through May 16 - Once every high tide beginning on the
second high tide on May 10.

2. May 17 through May 23 - Once every fourth high tide.
3. May 24 through June 8 - Once every fifth kigh tide minimum.

At each fishing location the net was released perpendicular to the river
channel wusing a 20 ft. riverboat powered by a 75 horsepower (hp) jet
cutboard. The net was secured at each end by & 20 pound (1b.) navy anchor
and marked at each surface end with a single 18 in. diameter buoy. (Plate

2=2=1).

Set net sites II and IIl were fished 30 minutes each during each selected
high tide, The only exception to this was netting was terminated at any time
in the 30 minute period of a set when a visual observation indicated 200 or
more eulachon in the net. Fishing time began at Site II, 15 wminutes

following high tide and at Site ITI, 45 minutes preceding high tide, Fishing

“3a



2.0 METHODS
2.1 Eulachon

2.1.1 Intertidal

?w@mtﬁay 10 to dJune 8, 1983, a standard sinking gill net measuring 25 feet
(ft.) long, 5 ft., deep with 1.5 inch (in.}) stretch mesh was fished
‘intermittently at two locations in the Susitna River intertidal, Sites II and

111 (Figure 2-2-1), according to the following schedule:

1. May 10 through May 106 - Once every high tide beginning on the
second high tide on May 10.

2. May 17 through May 23 - Once every fourth high tide.
3. May 24 through June 8 - Once every fifth high tide minimum.

At each fishing location the net was released perpendicular to the river
channel using a 20 ft. riverboat powered by a 7% horsepower (hp) jet
outboard. The net was secured at each end by a 20 pound (1b.) navy anchor
and marked at each surface end with a single 18 in. diameter buoy. (Plate

2-2-1).

Set net sites 11 and III were fished 30 wminutes each during each selected
high tide, The only exception to this was netting was terminated at any time
in the 30 minute period of a set when a visual observation indicated 200 or
movre eulachon in the net, Fishing time began at Site 11, 15 wminutes

3

following high tide and at Site TIT, 45 minutes preceding high tide., Fishing
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time at each Tocation was recorded to the nearest minute. The time of high
tide for the Susitma River intertidal was determined by subtracting 36
minutes from the 1983 high tide table for the Anchorage District (U.S. Coast
Guard, 1982).

Plate 2-2-1. Sinking gil? net set in the Susitna River intertidal, Adult
Anadromous Investigations, Su Hydro Studies, 1983,

The eulachon caught at each set net location were separated into two
categories: inmigrants and outmigrants. The pre-spawning and spawning
condition eulachon were classified as inmigrants and post-spawning condition

eulachon as outmigrants. The raticnale for placing pre-spawning and spawning
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was taken out of the gear it was normally damaged to the extent that the
distinction between the condition of pre-spawner and spawner was not clearly
definitive (Plate 2-2-2). Net caught post-spawning eulachon, however, were
easy to distinguish between pre and spawning condition eulachon and were
classified as @uiﬁ%graﬁtﬁg A1l spawning condition classifications @@re
determined by morphological examination and when necessary by exerting siight

hand pressure to the abdominal region of each fish.

Plate 2-2-2. Removing eulachon from a set net set in the Susitna River

intertidal, Adult Anadromous Investigations, Su Hydro Studies,
1983.

The criteria used to classify the male spawning development stages was

somewhat subjective due to free expulsion of milt among male fish in the

e

pre~spawning and spawning conditions. The criteria followed was:

>

e
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Pre-spawners - bright coloration and thick milt.
Spawners - dark coloration and watery milt.
Post-spawners - essentially void of milt.

Female spawning condition cliassifications were determined by objective means

by the following criteria:
Pre-spawners - eggs ave not expelled freely.
$pawﬂ%rs - eggs are expelled freely,
Post-spawners - essentially void of eggs.

Using a hand held dip net 100 eulachon were collected for sex, age, length
and weight composition data at Site II either prior to, or after set netiing
at the site. The minimum amount of time expended to obtain the 100 fish
sample was 0.5 hrs. and the maximum, 1.0 hrs. A1l eulachon caught by dip
netting were sorted and recorded by spawning condition and sex. Age, length
and weight camples were taken from the first 10 pre-spawning eulachon per sex

caught,

For age determination, the two otoliths were taken from each eulachon and
stored in a water dampened paper towel in an individually labeled vial. The

Te gths were taken from the tip of mouth to the fork of tail to the nearast

e

millimeter (mm). Weights were registered to the nearest decigram (0.1 g}

o



with an Ohaus, Triple Beam balance. Sex was determined by morphological
examination and when necessary by exerting siight hand pressure to the

abdominal region of each fish.

2.1.2 %aiﬁ thﬂﬁe}

The main channel reach between RM 4.5 and 60 was §ﬁmpied daily for eulachon
presence and spawning areas from May 15 to June 6, 1983 using a combination
of an electroshocking equipped boat and hand held dip nets (Plate 2-2-3).
The electroshocking unit was a Model VVP-3E Coffett electroshocker powered by
a 3800 watt Homelite generator. Input into the electroshocker was 230 velts
of alternating current (A.C.) and the output, direct current (D.C.). The

output was set-up with the anode

(+) electrode wired to a hand supported dip
net and the cathode (-) electrode grounded to the boat hull. Activation of
the circuit vanged from five to 10 seconds followed by a 20 to 40 second
pause to avoid herding fish. The most effective output for electroshocking
eulachon was 1.0 to 2.0 amps. Rubber hipboots and gloves were worn by the
electreshocking crew, and a circuit breaker switch wired to the generator and

in e2asy reach of the boat operator provided additional safety precautions.

The criteria used for determining whether a Susitna River main channel site
was or was not a spawning area was based on a definition that from a single
sampling using dip net or electroshocking gear a spawning area would produce
25 vigorous free-swimming eulachon with at least two of the 25 fish being
females with one female in spawning condition. The basic for implementing
this procedure can be found in the Phase II, ADF&G/Su Hydro Adult Anadromous

R T Ay g TR
Report, 1487 {ﬁ%?&%i 1982).



Plate 2-2-3. Electroshocking eulachon in the lower Susitna River, Adult
Anadromous Investigations, Su Hydro Studies.

In addition to sampling the main channel Susitna River for eulachon presence
and spawning areas, 10 pre-spawning eulaghea per sex were collected by dip
netting for age, length and weight data at three day intervals from May 15 to

June 6, 1983,

2.2 Adult Salmon

2.2.1  Main Channel Escapement Monitoring

Four escapement monitoring stations were operated in 1983 on the Susitna and

Yentna vivers at Tocations indicated in Figure 2-2-2 according to the

i

schedule in Table 2~2-1. A map of each escapement monitoring station can be

found in Append

.
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Figure 2-2-2. Susitna River basin map showing field stations and major
glacial streams, Adult Anadromous Investigations, Su Hydro
Studies, 1963.



able 2-2-1. Operation schedules at main charnel Susitna and Yentna River
escapemant monitoring stations, Aduly Anadromous
Investigations, Su Hydro Studies, 1983.

Samg]iﬁg Location ?a?zgé

Site River River Mile Begin End
Yentna

Station Yentna 04 6/30 8/5
Sunshine

Station Susitna 80 6/3 9/11
Talkeetna

Station Susitna 103 &6/7 8/12
Curry

Station Susitna 120 6/9 9/14

Two basic gear types were used to monitor Susitna and Yentna rivers salmon
escapements. On the Yentna River (RM 28) at Yentna Station (TRM 04) two 1980
Model Bendix side ccan sonar (SSS) counters were deployed in combination with
two fishwheels. On the Susitna River at Sunshine (RM 80) and Talkeetna
(RM 103) stations four fishwheels were operated at each of these sites.
Further upstream on the Susitna River at Curry Station (RM 120} two

fishwheels were used to intercept salmen escapements.

2.2...1 Sonar Operations

The two SSS counters, one off each bank, at Yentna Station {TRM 04) on the
Yentna River (RM 28) were operated consistent with the 1980 Side Scan Sonavr
Counter Installation and Operation Manual by Bendix Corporation ([1980).

R R, oy PP S 5 ~ e v Al ) 2%, & PR S S T TP S O S
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2

ragistered echos on a Model 323, Sony Oscilloscope. Counter adjustments were
made when the percent agreement between hand tallied oscilloscepe counts and
SSS counts for a 30 or wore minute period was less than 9C percent. Fish
counts registered on each counter weve apportioned by catch composite data

from a nearby fishwheel operated on a scheduled 24 hour a day basis.

2.2.1.2 Fishwheel QOperations

The fishwheels used at Yentna (TRM 04), Sunshine (RM 80}, Talkeetna (RM 103)
and Curry (RM 120) stations in 1983 were of a 1951 design by ADF&G/Su Hydro

Adult Anadromous staff (Plate 2-2-4), Construction specifications,

&
el

i 2 e ry
&3, Adult Anadromous 5




maintenance and deployment procedures can be found in the 1981 Phase I,
ADF&G/Su Hydro Adult Anadromous Report and 1982 and Phase II, ADF&G/Su Hydro
Adult Anadromous Report (ADF&G, 1981 and 1982). A1l fishwheels used on the
project were operated 24 hours a day except for occasional shut-downs for
maintenance, debris and at Sunshine Station, axcessive catches which could

not always be processed because of safety and man-power Timitations.

2.2.1.3 Tagging Operations

In 1983 all chinook { = 351 wm length), sockeye, pink, chum and coho salmon
caught 1in fishwheels at Sunshine (RM 80), Talkeetna (RM 103) and Curry
(RM 120} stations were marked with color coded Petersen disc or Floy FT-4
spaghetti tags and released. (Plate 2-2-5 and 2-2-6). The Petersen disc
tags were used for all chinook salmon and for the sockeye, pink, chum and
coho salmon at Curry Station. At Sunshine and Talkeetna stations ?Way FT-4
spaghetti tags were used for marking the sockeye, pink, chum, and cohc salmon
(Table 2-2-2). A percentage of the spaghetti and disc tags were numbered to
provide data on travel time of species between stations. A1l recaptures made
at upstream sampling locations were released following species identification

and recording of tag type, coior and number.

The methodology followed fTor applying the Petersen aisc and Floy FT-4
spaghetti tags 1is coverad in the Phase 1, ADF&G/Su Hydro Adult Anadromous

Repni t, 1981 (ADFRG, 19817,
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Plate 2-2-8. Chum salmon tagged with a Floy FT-4 spaghetti tag, Aduit
Anadromous Investigations, Su Hydro Studies, 1983. -

2.2.1.4 Age. Length and Sex Composition Sampling

%L,

Sixty chinook, 30 sockeye, 20 chum and 20 coho salmon were sampled daily for
age, length and sex from fishwheel catches in 1983 at Yentna (TRM 04},
Sunshine (RM 80}, Talkeetna (RM 103) and Curry (RM 120) stations. Thirty

pink salmon were also sampied daily for length and sex data at these sites.

Mo age semples werve obtained from pink salmon due to their genevally

recognized age of two years. Age sampling was accomplished by collecting the

£

‘preferved scale' From each fish located two rows dors
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mid-eye to fork of tail to the nearest 10 wm on chincok salmon, and five mm
on the other salmon species. Sex determinations were made from morphological
examinations. The average time for composite age, length and sex sampling
was about 25 seconds per fish. Fach Tish was released immediately following

sampiing.

2.2.1.5 Fecundity Sampling

in 1983, Susitna River sockeye, pink and chum salmon fecundities were
determined from samples collected at Sunshine Station (RM 80)., A total of 25
sockeye, 22 pink and 27 chum salmon were cobtained between July 28 and 31 for
use in the aunalysis. Semples were collected throughout population length
ranges with emphasis placed on the 540-560 mm range for sockeve salmon and
ine 590-610 mm range for chum salmon. There was no emphasis placed on a

specific length range when collecting pink salmon.

Prior to egg removal all salmon were measured to the nearest mm (FL) and
weighed to the neavest gram {g). In addition, sockeye and chum salmon each
had three scales removed from the preferred avea and mounted on gum cavds for

tater age determination.

The eggs were removed Trom the female salmon, bagged. placed in coclers and
transported to Talkeatna for freezing. The counting process began by boiling

the eggs of each sample for aporoximately five minutes  Once the eggs had

5%
P
o

arated from each other the watar was drained off and the eggs enumerated

by means of a volumetric estimation method. Pink and chum satwon Yecundities



were derived by filling 2 50 milliliter (m!) graduated cylinder to the 50 mi

fevel with eggs and counting each egg in the graduated cylinder.

This process was vepeated thrze times for each female. The mean number of
eggs From the three sampling trials was multipiied by the number of times the
50 mi graduated cylinder was filled to the 50 ml level for each sample.
Residual eggs for each sample (those left that did not fi11 a 50 ml volume)
were individually counted and added to the total estimate obtained by the

volumetric method. This can mathematically be represented by the following

formula:

Total number of eggs in sample = A (V) + r

£

where: A = Mean number of eggs in the three 50 ml volumetric sampling

trials,

Y = Number of times the 50 ml graduated cylinder was filled for

each sample.

P

i

Residual number of eggs from sample, individually counted.

Sockeye salmon egg diameters were smaller than pink and chum salmon and

approximately ore half of the total number of eggs filled a 50 ml volume.

Therefore, only one 50 ml sampling trial was performed. In all other
respects the counting procedures used were fdentical to those of pink and

chum salmon,



2.2.2 Spawning Ground and Tag Recovery Surveys

2.2.2.1 Sioughs and Streams

In 1983, all known and suspected chinook salmon spawning areas in the Susitna

iver drainage upstream of the Chulitna River confluence (RM 98.6) were twice
surveyed between July 15 and August 9. The surveys were conducted by
helicopter and where possibie on foot. Each of the spawning areas were
surveyed in its entirety except Chase Creek {RM 106.9) which was surveyed for

the first mile.

Additional escapement surveys, non-specific to chinoock salmon, were made
near weekly between July 25 and October 11 of all probable salmen spawning
streams and sloughs between RM 98.6 and 161.0 in 1983, The sloughs were
surveyed in their entirety and streams to standard index areas on foot.
The exceptions were Indian River (RM 138.6) and Portage Creek (RM 148.9)
which were surveyed aiso by helicopter to their upper spawning Tlimits, and
Cheechako (RM 152.4), Chinook (RM 157.i:) and Devil (RM 161.0) creeks located
above Devil Canyon that were always surveyed by helicopter to their upper

spawning Timits.

Tag recovery surveys were also made in 1983. Crews surveyed selected
spawning areas between RM 80 and 98.6 for live tagoed and untagged fish. 1In
addition tag recovery surveys were alsc conducted in conjunction with
scheduled siough and stream escapement surveys above BM ©8.6. The areas and
schedule of tag recovering surveys conducted below RM 90.6 are presented in

Table 2-2-3.



A11 spawning ground surveys including those conducted for tag recoveries weve
performed by trained observers outfitted with polaroid sunglasses and hand

held tally counters.

Table 2-2-3, Location and schedule of tag recovery surveys of selected
spawning areas between RM 84 and 098.6, Adult Anadromous
Investigations, Su Hydro Studies, 1983.

Spawning Area Location Y Period Freguency
Answer Creek 84.1 9/15-28 Once
Question Creek 84,1 9/15-25 (nce
Birch Creek 88.4 8/10-25 Once

{Tower) 9/15-28 Once
Fish Cresk 7.1 8710-25 Twice
Clear Creek §7.1 7/20-8/7 Once
Prairie Creek 97.1 7/20-8/7 Once
Bvers Creek 98.6 8/10-15 Once
Troublesome Creek 98.6 - 9/5-15 Once
Chulitna River 898.6 7/25-8/7 Once
Bunco Creek 98.6 7/e5-8/7 Once
1/

= Location designated by vriver mile for the confluence of the spawning -
area ovr tha junction of its receiving waters with the Susitna River main -

channel. L
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2.2.2,1.1 Chinook Salmon Index Surveys e

In 1983, index surveys of the chinook escapement were conducted in

pre-selected spawning areas in the Susitna River drainage {ADF&G, 1981), The

i

index surveys conducted above RM 98.6 were performed as defined in Section

L. The surveys in index areas downstream of RM uB8.6 were

=




hetween July 13 and August 3 by ADF&G, Region II, Sport Fish Division staff

with some assistance from ADFAG, Su Hydro personnel.

The chincok salmon index surveys in 1983 were performed by helicopter, foot
and inflatable raft depending on accessibility., A1l observers conducting

index surveys wove polavoid sunglasses and used hand held counters.

2.2.2.1.2 QObservation Life Surveys

At Curry Station (RM 120) between July 6 and September 9, 1983 130 sockeye
and 667 chum <=aimon were fishwheel caught then marked and released with
farge, individually numbered Petersen disc tags (Section 2.2.1.3}. An
additional i8 sockeye and 13 chum salmon were simifarly marked and released
off the mouths of toose Slough (R¥M 1232.5) and Slough 11 (RM 135.3) on
August 11 and 14, 1983 respectively. These fish were captured using a

standard beach seine (60 ft. long, 6 ft. deep, 1.5 in. stretch mesh).

In 1983, five sloucgh habitats upstream of RM 120 were iriensely surveyed for
marked sockeye and chum salmon released from Curry Station (RM 120) and off
the mouths of Moose Slough (RM 123.8) and Slough 11 (RM 123.5)}. The study
stoughs were Moose {RM 123.5), A' (RM 124.6), 8A {RM 125.1), 9 {RM 128.3) and
11 (RM 135.3), The surveys were performed between August 11 and October 12
at minimum four day intervals. Ongoing with this work, enumeration surveys
5% 1ive and dead salmon by species were conducted betwesen July 26 and
October 8 in these and other kuown slourhs between RM 98,6 and 161.0 at seven

=

day intervals (Section 2.2.2).

E)



tdentification of individually tagged sockeye and chum salmon in the five
study sltouchs was accomplished on foot and through occasiomal use of a
powered viverboat. The observers were outfitted with polarized sunglasses
and polarized 7X35 Bushnell binoculars to improve observation. A record was
kept of each tagged fish siting. Information recorded included the date of
observation, fish tag number, species, sex, behavior and "ocation within the
habitat. Thery were two categories of fish behavior recorded for live tagged
fish. These were: either a fish was milling {ripeningj or it was spawning,
Milling activity was assessed by a judgemental cbservation of thera being no
‘significant' caudal fin evosion, and spawning activity by the ¥ish bearing
‘significant' caudal fin evosion or observed spawning. HWithin slough
Tocations fish sitings were recorded by habitat zone., These zones were
standardized reaches between major riffles areas as dapicted in Appendix
Figures 2-G-2 thru 2-6-5. Due to an absence of major riffle groups in Siough
A (RM 124.8), no record was made of individual Tish locations in this

sTough.

2.2.2.1.3 Egg Retention Sampniing

In 1983 sockeye and chum salmon female carcasses were checked for egg
retention in several slough and main channel spawning habitats bet*ween
RM 98.6 and 161.0. There was no pre-defined minimum or maximum number of
femzle sockeye or chum salmon samplc ! in this study. Sampling intensity was
based on the @vgik&hﬁ%ity of fish wherein whenever ar escazament survey crew
encountered an intact dead female sockeye or chum szlmon thz abdamer was

]

incisiored and the eggs hand tallyed and recorded.



2.3 Bering Cisco

In 1983, the Bering Cisco escapement 1intc the Susitna River was not
specificaily sampled. However, a record was kept of the date and location of

each catch made in association with other scheduled sampling operations.

2.4 Date Analysis and Evaluation

2.4,1 Eulachon

An analysis was conducted using the students T test (Dixon and Massey, 1989)
and the Mann-Whitney median test (Daniel, 1978) to test a null hynothesis
that lengths of first and second run eulachon were not significantly

different at the 95 percent contidence levels.

2.4.2 Salmon Tag and Recapture Escapement Estimates

Adult salmon escapements to Sunshine (RM 80), Talkeetna (RM 103) and Curry
(RM 120) stations were calculated using tac and recapture populaticn
estimation techniques with the exception of chinocok salmon less than 351 mm
in length which were considered separately. Escapements were derived
according to the following formuia (Ricker, 1975):
A
Moo= (mtl) (e+r1)/(r+l)
where:
m = Number of fish successfully mavrked = {number

originally tagged) © (tag retention (R) factor)

e



¢ = Total number of fish examined for marks {tags) during

sampling census

v = Total number of marked (tagged) fish cobserved during

sampling census

=
%

Population estimate

The 95 percent confidence limits around N were determined by using the

following formula (Dixon and Massey, 1969):

r/c + 1896%g%fc (I-r/c) < r/c {r/c - 1.96 3j?ic {l-r/c) = .95
c \ €

ands r/e (1/m) LI/N Lr/e (1/m)
upper Tower
Tag losses for all adult salmon species except chinook salmon were estimated
for each station from data collected during repetitive surveys of spawning
areas. Data used for this determination were restrictad to those surveys in
which visibility conditions allowed positive identification of shed tags, tag
scarred fish (where appiicable) and Tive tagged fish (4. endix Table 2-6-2).

Tag retention by tag type and tagging location was calculated in the

ollowing manner:

R = T



where:

e
]

Number of 1ive tagged fish observed by tag type and tagging

station,

L 743
]

Number of shed tags by tag type and tagoing station and or

when applicable number of tagged scarred fish.

R = Tag retention factor

Chinook salmon tay losses were calculated in essentially the same manner with
the exception that tag loss information from fishwheel recaptures were
included in the analysis. Survey and fishwheel tag retention factors were
calculated, weighted by samplie size and reported as the overall tag retention

factor for chinook salmon (Appendix Table 2-G-1}.

The formula used to estimate the number of chinook salmon length (FL)

350 mm and less migrating to Sunshine, Talkeetna and Curry stations

was:

where:

N = Population estimate for Tish larger than 350 mm length (FL).

b = number of fish intercepted at tagging location length (FL)

350 mm and Tess,



e = number of fish intercepted at tagging location larger than

350 mm length (FL).

1 = Population estiiate of fish length (FL) 350 mm and Tess.

2.4.3 Calculation of Main Channel Escapement Timing

Escapement timing by species was determined for each of the main channel
stations through interpretation of fishwheel catch rate data wherein the
migration was defined to have ‘'started', 'reached a midpoint' and ‘ended' on
the date when 5.0 percent, 50.0 percent and 95.0 percent respectively of the

cumulative daily mean hourly fishwheel catch was attained at the respective

station.

2.4.4 Age Determination

Adult saimon age determination was accomplished by standard scale anaiysis
techniques using a portabie microfiche reader {Clutter and Whitesel, 1956},
Age classes are described using Gilbert-Rich notation. By this notation ages
are presented in X 541 format where X is the total age of the fish and the
subscript i+l, the number of freshwater annuli plus one. The addition of one
to the freshwater age accounts for the year spent in freshwater prior to the
formation of the first annulus. For example, age SQ fish are those fish
which return to spawn in their fifth year of 1ife having migrated or smolted

from freshwater to the marine environment in their second year of life after



having spent one winter (plus one winter in which no annulus was formed)

rearing in freshwater.

Total age for adult salmon, as reported in this text, represents only the age
at which the fish returned to spawn regardless of their freshwater Tife

histories,

Eulachon ages were determined from otoliths and are not reported in
Gilbert-Rich notation but instead aged as to the total number of annuli
observed. For evample, eulachon reported to be age 3 would actually be in

its fourth year of life.

EY

‘Ni

\é{k 2.4.5 Slough Escapement

o

gsjl ndividual slough escapements of sockeye and chum salmon were calculated

|

f counts were plotted against date and areas beneath the curves were ex vassgwj/

Numonic) ﬁtgf?&b?et kf

f in terms of fish-days. Areas were determined using a<:::j~
% gﬁgjt?ze The total numbevr 0?””“sﬁ,da§§3p@r slough was d\vwéﬁ&\by the meaﬂ
i observation 1ife to estimate x%;;;i siough escapement, For 1983 data
individual observation 1ife values were used in calculating total egcapem@nﬁ
for study sloughs and all other 1983, 1982 and 1981 total slough escapements
were calculated using the 1983 composite mean observation Tife values. There
were two exceptions to this method: 1) when peak slough survey counts were

Tess than 1% fish and 2) when spawnirg fish were counted on only one survey.

Total slough escapements in these cases were calculated by adjusting the peak

Tive and dead survey count., The adjustment was made as Tollows:

st

&f
‘using 1983 observation 1ife data and slough survey counts. Slough survey a ﬁ




x =g (T

estimated slough escapement

#

where: X
A = estimated total escapement of sioughs with peak

surveys greater than 50 fish

o3
£

peak 1ive and dead survey counts in sloughs
where counts totalled greater than 50 fish

T = slough surveys where peak Tive and dead counts
were less than 15 fish or when fish were counted

on one survey only.,

Slough escapement estimates for pink salmon were made by adjusting peak live
and dead survey counts. Peak surveys for a species with short spawning
aguration, as exhibited by pink saimon, may account Tor 80 to 9 percent of
the spawning population (Cousens et al, 1982). less than ideal survey
conditions made it appropriate to use the lower value for adjustment and al’
peak surveys were increased by a factor of 1.2 to estimate total slcugh

escapement.



3.0 RESULTS AND DISCUSSION
3.1 Eulachon
3.1.1 Intertidal

In 1983, eulachon entered the intertidal reach of the Susitna River in two
distinct migrations. The first migration began on or about May 10, peaked on
May 14 and ended on May 17 determined by set net and dip net catches (Tables
2-3-1 and 2-3-2). The second eulachon migration began on May 19, peaked on

May 23 and ended on June 8, approximately.

The First migration of eulachon in 1983 was considerably smaller in magnitude
than the second migration. The highest daily set net catch of inmigrant
{pre-spawning and spawning condition) eulachon in the first migration was 3.7
per net minute fished (CPUE) recorded on May 13 while in the second
migration, there were three days where daily set net catches were higher with
CPUE's recorded of 11.3, 13.0 and 3.8 on May 21, 23 and 26, respectively
(Plate 2-3-1). The highest dip net catches of inmigrants (pre-spawners) made
during the first migration were 2.2 and 1.7 eulachon per dip net (CPUE)
recorded on May 13 and 14, respectively. During the second migration the
highest dip net catches of pre-spawners were 41.7 CPUE and ﬁ%ﬂ@ CPUE on May
21 and 23, respectively. An estimated” ?4p0u72~&%m%$*moﬁé eugélhﬁﬂ“éﬂzéV@ﬁ
the Susitna River in the second migration than in the first migration based
on an interpretation of set net and dip net CPUE values (Tables 2-3-1 and

2-3-2).

In 1983, spawning and post-spawning eulachon were intercepted by dip net in

the intertidal zone (Table 2-3-2). Catches of spawners were principally made



Table 2-3-1. Eulachon set net catches in Susitna River intertidal, Adult Anadromous Investigations,
Su Hydro Studies, 1883,
Fishing Time Eulachon Catch =/
Tide i Location Net Total ifi- Out- Total CPUE
Date Ht Time g/ Site # 3/ NG & in Out Min Migrants Migranis 5/
5/16/83 27.8 1722 #3 2.3 1647 1710 23 2 0 2 0.2
5/16/83 27 .8 1722 #2 4.5 1737 1807 30 7 0 7 ’
5/11/83 29.8 0532 #3 2.3 0512 0530 18 4 0 4 0.5
5711/83 29.8 0532 #2 4.5 0547 0617 30 21 0 21 ’
5711783 28.8 1802 #3 2.3 1720 1750 30 8 0 8 0.5
5711783 28.8 1802 #2 4.5 1817 1847 30 19 ) 19 )
5712783 30.7 0604 #3 2.3 0619 0649 30 7 0 7 0.7
/12783 36.7 0604 #2 4.5 0720 0750 30 32 0 32 :
5/12/83 29.5 1844 #3 2.3 1759 1829 30 i1 0 11 1.2
5/12/83 29.5 1844 #2 4.5 1859 1929 30 58 0 58 -
5713783 31.4 0636 #3 2.3 0551 0621 30 86 0 86 9 5
5/13/83 31.4 0636 #2 4.5 0651 0721 30 61 0 61 ¢
/13783 29.7 1926 #3 2.3 1845 1915 30 66 0 66 3.7
£713/83 29.7 1926 #2 4.5 1941 2011 30 157 0 157 :
B/14/83 31.7 0711 #3 2.3 0631 0701 30 28 0 26 3.3
5714783 31.7 0711 #2 4.5 0726 0756 30 171 0 171 *
£/14/83 29.6 2009 #3 2.3 1924 1954 30 96 0 96 2 8
5714783 29.6 2009 #2 4.5 2024 2054 30 69 0 69 .
3 31.5 0749 #3 2.3 0704 0734 30 27 0 27 1.6
3 31.5 0749 #2 4.5 0804 0834 30 70 0 70 ‘
33 28.2 2055 #3 2.3 2010 2041 31 10 ] 10 1.4
3 29,2 2055 #2 4.5 2110 2140 30 75 0 75 *




Table 2-3-1. Continued.

Figshing Time Eulachon Catch 2/

Tide Y/ Location Net Total In- Out- Total CPUE
. i 2 enee 2 T ou &7 PR P b/
Date HE, Time = Site # ~ RM -~ In Out Min. Migrants Migrants —
5/16/33 30.7 0832 #3 2.3 0750 0820 30 1 0 1 1.3
5/16/83 30.7 0832 #2 4.5 0847 0917 30 78 1 79 :
5/17/83 29.5 | 0922 #3 2.3 0837 0907 30 4 1 5 0.8
5/17/83 29.5 0922 #2 4.5 0937 1007 30 44 8 52 ’
5/19/83 26.6 1129 #3 2.3 1044 1114 30 10 0 10 0.7
5/1%/83 26.6 1129 #2 4.5 1144 1214 30 29 2 31 :
5721783 26.5 1420 #3 2.3 1335 1405 30 260 0 260 11.3
5721/83 26.5 1420 #2 4.5 1435 1445 10 190 0 190 :
5/23/83 28.5 1634 #3 2.3 1549 1604 15 140 0 140 13.0
5723783 28.5 1634 #2 4.5 1649 1702 13 225 0 225 a
5/26/83 30.4 0604 #3 2.3 0521 0551 30 113 54 167 3.8
5/26/83 30.4 0604 #2 4.5 0619 0649 30 115 56 171 :
5/28/83 29.0 2008 #3 2.3 1923 1953 30 94 87 181 2 6
/28783 29,0 2008 #2 4.5 2023 2053 30 61 78 139 ‘
5/31/83 26.6 0844 #3 2.3 0759 0829 30 7 7 14 5 4
£731/83 26.6 0844 #2 4.5 0859 0629 30 135 70 205 *
65/03/83 22.5 1121 #3 2.3 1036 1106 30 0 0 0 1.3
£/03/83 22.5 1121 #2 4.5 1136 1206 30 77 38 115 ’




Fishi g Tim Eulachon Catch 2/

Tide Y Location Net Total in- Out~- Total CPUE
Date Ht. Time z/ Site # 3 RM & In Out Min. Migrants Migrants 5/
5/05/83 22.6 1358 #3 2.3 1311 1341 30 0 1 1 0.3
£/05/83 22.6 1358 #2 4,5 1411 1441 30 15 & 21 ‘
£/06/83 23.8 1509 #3 2.3 1424 1454 30 0 0 0 0.1
5/06/83 23.8 1509 #2 4.5 1524 1554 30 8 53 5% ‘
5/07/83 25.3 1608 #3 2.3 1523 1553 30 0 1 1 0.0
£/07783 25.3 1608 #2 4.5 1623 1653 30 0 15 15 :
6/08/83 26.7 1658 #3 2.3 1613 1643 30 0 0 0 0.0
5/08/83 26.7 1658 #2 4.5 1713 1743 36 0 0 0 ¢
%i Hign Tide In Feet
%? éﬁi%ta?y Time

=/ Zite #3: (T14H R7Y Section 17 AAC)

; Site #2: (T14M R7W Section 5 AAC)

=, River Mile

Eulachon catch divided into in-migrants and out-migrants wherein in-migrants include both pre-spawners and
spawners, and out-migrants represent post-spawners

= [PUE = Mean Number of In-Migrants/Net Minute

-
?‘%
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A
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in the two periods from May 13 to 14 (first migration) :ud May 26 to 31
{second migration). Post-spawning euiachon catches were made from May 17 to
18 {first mig?aﬁ\én); and from May 26 to June 8 (second migration). The
largest post-spawning eulachon catches were recorded from May 26 to 31 at an
average of 2.0 CPUF in the set nets and 4.2 CPUE in the dip nets (Table

2-3-1).

SR Te ]
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Sex composition data (not weighted by CPUE} collected from dip net caught
eulachon at RM 4.5 indicate pre-spawning males in 1885 were more numerous
than females in the first migration {May 10-17) and pre-spawning females were
more numerous than males in the second migration (May 19 - June 8). The
respective male to female ratios were 1.8:1 and 0.8:1 ({Table 2-3-3}.
Comparatively., among spawning condition eulachon the male to femsle raties
were 6.2:1 in the first migration end 25.9:1 in the second migration. The
increase of males to femeles in spawning condition indicate that individual
mate eulachon ripen eariier and spawn over a longer period than their female
counterparts. A probable advantage of male eulachon having a longer spawning
1ife than female eulachon would be that the eggs released by a female would
have a higher chance of heing Tertilized by available males due to the longer

time individual males are in spawning condition compared to females.

Table 2-3-3. Summarization of sex composition sampies (not weighted by CPUE)
from eulachon dip net catches at RM 4.8 in 1983, Aduit
Anadromous Investigations, Su Hydro Studies, 1983,

First Migration 1Y Second Migration 7
Development Sampie 3ize M:F Sampie Size MoF
Staage Males Females Ratic Males Females Ratio
Pre-Spawners 203 118 1.8:1 151 180 0.8:1
Spawners 31 8 §.2:1 596 23 25.9:1
Post-Spawners 4 J - 465 116 4.0:1

LY First migration samples collected from 5/10-5/17 for pre-spawners,
5/10-5/22 for spawners and 5/10-5/23 for post-spawners.

2 Second migration sampies coilected from 5/18-6/6 for pre-spawners,

5/23-6/6 for spawnevs and 5/24-6/6 for post-spawners.

e
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Age composition samples collected 1in 1983 from pre-spawning condition
eulachon (weighted by set net CPUE data) indicate the first migration was
comprised of two, three and four year old fish (Table 2-3-4 and Figure
2-3-1). Most of the first migration fish were three year olds which
accounted for 92.6 percent of the males and 97.2 per cent of the females
sampled. The same age groups were represented in the secénd migration of
eulachon as in the first. The three yesr olds again were the most numerous
representing 92.3 percent of the males and 92.1 percent of the females

sampled.

The 1983 results of length (TL) and weight composition sampling of dip net
caught pre-spawning condition eulachon are presented in Table 2-3-4. The
results, weighted by CPUE set net data of inmigrants, indicate three year old
fish averaged 212 mm among the males and 203 mm among the females in the
first migration, and 207 mm and 201 mm respectively in the second migration.
The average weights of three year oid males and females were 69.1 g and
60.2 g respectively in the first migration and 67.1 g and 59.7 g in the
second migration. The same size difference pattern was evident among the two
and four year old fish of the first migration wherein they were generally
larger in length and weight than corresponding age fish 1in the second
migration. Students T and Mann-Whitney tests established that there was no
significant differences in lengths at the 90 percent confidence level among
the first and second migration female eulachon sampled. For the age three
male eulachon, both tests established at the 99 percent confidence Tevel
significant differzaces in lengths wherein the males were larger in the first

migration than the males in the second migration.
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-3-4, length and weight of pre-spawning condition first and second migration eulachon segregated by age aﬂ@_gﬁx
trom dip net samples in the Susitna River intertidal, Adult Anadromous investigations, Su Hydvo Studies,

T ey @
e

1983,

Length {mm) eight (g)

Sample  Range 95% Conf. Sample Range 95% Conf.
Sex Migration Size Limits Mean Interval Median Size Limits Mean Interval Median
M ist 2 191-216 203 - 202 2 50.6-68.8 59.1 om0 58.6
M ist 50 186-229 212 210-215 213 50 45.1-86.0 69.1 66.9-71.2 69.3
M ist 2 200-222 217 - 211 2 59.4-78,7 69.1 e 69.1
2 F ist 1 195-195 195 - 195 1 54.3-54.3 54.3 -en 54.3
3 F ist 35 180-222 203 199-206 204 35 45.1-74.8  60.2 57.4-53,1 60.3
Z # Znd 1 182-182 182 - 182 1 44.2-44,2 44,2 - omoe 44,2
3 H 2nd 36 187-228 207 204-210 207 36 44.3-B2.8 67.4 64.7-69.4  67.6
4 M 2nd 2 219-231 220 ——— 219 2 89.4-93.,5 89.6 - o on 89.5
2 F 2nd 2 174-193 191 - 192 2 43.4-48.0 47.3 o 47.6
3 F 2nd 35 186-218 201 198-203 199 35 48.8-71.3 59.7 57.5-62.0  59.6
4 F Znd 1 203-203 203 - 203 1 60.6-60.6 60.6 o 60.6
1Y m A 202 179-231 205 204-206 204 202 43.4-93.5 64,2  63.0-65.4  63.6

Composite _f all aged and non-aged eulachon.
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Figure 2-3-1. Age composition by sex of first (a-b) and second (c-d) migrant
pre-spawning condition eulachon collected from the Susitna River
intertidal, Adult Anadromous Investigations, Su Hydro Studies, 1983.
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A comparison of 1983 Cock Inilet tidal heights and Susitna River water
temperatures and eulachon inmigrant catches is provided in Figure 2-3-2. The
inmigrant (pre-spawning and spawning condition) eulachon set net catches
occurred in the Susitna 3?@@? at high tides ranging from 27.8 to 31.7 feet
and water temperatures between 4.5 and 7.5°C. The first eulachon migraticn
peak catch was made on May 13 at a high tide of 29.7 feet and water
temperature at 6.6°C. Comparatively the second migration catches of
inmigrants occurred at high tides ranging from 22.1 to 30.5 feet with water
temperatures ranging from 6.0 ie 10.5°C (Figure 2-3-2). When set net catches
peaked on May 23 the high tide was 28.5 feet and the water temperature 8.3°C
(Figure 2-3-2).

A comparison of 1983 Susitna River water temperatures and Cook Inlet high
tide heights with intertidal set net catches of inmigrant etlachon shows no
appavent correlation (Figure 2-3-2). The onset of the eulachon wigration
into the Susitna River may, however, be influenced by water temperature. In
the Stikine River (Alaska) the eulachon migration begins with ice breakup at
temperatures below 4°C (Franzel and Relson, 1981). In 1983, the Tower
(R#M 0-10) Susitna River was substantially fres of ice after May 8. On May 10
eulachon were Jjust beginning to enter the Susitna River and the water
temperature was 4.8°C {(at RM 4.5) which would indicate a generally similar
situation as reported for eulachon in the Stikine River with an exception
that slightly wermer water temperatures were recorded at the onset of the

migration in the Susitna River,

On the Columbia River (Washington), Smith and Scalfeid (1955) found the

0

eutachon migration and availability to be correlated with tewmperatures around
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7 to 8°C. In the Susitna River intertidal reach in 1983 approximately 50
percent of the set net catches of first migration inmigrant eulachon were
made between May 13 and 14 with water temperatures ranging between 6.0 and
7.5°C. During the second migration approximately 50 percent of the catches
were made between May 21 and 23, 1983 at water temperatures between 8.0 and
9.0°C. It can be generaily concluded that the major movement of eulachon
into the Susitna River occurs following ice-out between water temperatures of

6.0 and 9.0°C.

3.1.2 Main Channel

The results of sampling the Susitna River main channel (RM 4.5 - 60.C) in
1983 for eulachon presence, spawning habitat and sex composition are

presented in Table 2-3-5,

The first migration of eulachon which passed through the 1intertidal reach
between May 10 and 17, 1983 initiated spawning in the Susitna River main
channel on or about May 15 and concluded spawning on May 22, approximately
(Table 2-3-5). The second migration, which was intercepted in the intertidal
reach from May 19 to June 6, began spawning in the Susitna River main channel
on or about May 23. Spawning was essentially over among second wigration

Tish by June 5.

In 1983 the upper spawning Timit of first migration eulachon in the Susitna
River main channel was approximately RM 28.5 and among fish of the second
migration, RM 50.5 (Table 2-3-5). The largest concentraticns of eulachon in

both migrations were found downstream of RM 28.0 (Yentns River confluence).

P
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2-3-5, Ea?ash@ﬂ spawning arveas in Susitna River main channel, Adult Anadromous Investigations, 5u
Hydre Studies, 1983.

Spawning Location Water & Substrate Eulachen Catch 3 General
Date RM 1Y Esographic Code Temp. Depth Velocity Type Male Female Habitat
Pre- Sp, Post- Pre- Sp, Post- Hotes
5715 12,8 SISHOTW1iACD - 130 1.0 100% sty sand 10 8 2 7 1 i cutbank
/15 13.8 SISNOTUDZADA 6.4 140 1.5 i00% siity sand 24 48 i8 i8 5 4
8717  23.0 SITHO7W33BBE 5.8 170 2.0 75% gravel 4 il 2 7 1 0
25% sand
/20 5.8 SISKO7HI0DDS 7.4 100 1.5 100% siity sand 22 ia Z 10 2 ]
/20 12,5 SiBHO7HIIACD 7.8 130 1.0 100% sty sand 18 33 1 10 6 & cutbank
5720 18,2 SIGHOTHZ2AAD - 160 1.0 807 sand | 14 i3 8 3 3 g
10% gravel
5/21  15.0 S1GNOTW3ISBCD 8.1 130 1.5 60% sand | 54 64 g 22 7 0
40% gravel
. /21 25,8 S17HO7W22ACA - 120 2.0 100% silty sand 17 13 3 5 2 & cuthank
g £/22 25,5 SI7HOTUZ2ACA 7.8 120 ¢.0 100% silty sand 16 14 0 17 2 0 cutbank
T §72¢ 27.1  SITHOTW23BAD 7.8 130 1.5 100% silty sand 38 3 1 i8 2 0 cutbank
B/2z 27.3 S17#074130CD 7.6 110 1.0 100% siity send i1 21 2 5 3 0 cutbank
5728 21,7 SITHOTWI3DCA 7.6 150 - 100% siity sand 23 47 0 30 z i back eddy;
cutbank
5723 5.0 SISNOTUISADA 8.0 119 1.0 100% siity send 6 15 0 26 L) 0
5723 9.7 SISHOTYIOCDA 7.6 106 8.5 100% sand gnd i0 14 0 ‘38 5 0 cutbank
graval mix
5723  21.4 SIGNOTHOYLT 8.4 160 1.0 100% siity sand 26 14 0 25 2 ] beach
5/23 22,1 SIGNOTHO9ACB 8.6 - - - 16 10 0 34 1 3
5723  23.0 Si7wG7Y33888 7.8 170 2.0 75% gravel 28 21 (] 43 5 0
, 25% sand
/24 12.5 S1GHOTHIIACD 6.6 - - 100% siity sand 3 i1 i 50 i0 1 cutback
5724 13.1  SisHOTYI2BHE 6.6 80 2.0 100% silty sand 2 15 0 69 15 0 cutbank
/26 13,3 S1GNOTW0IODC 6.6 110 1.5 100% siity send 1 4 0 35 8 0 cuthank
£/24 13.4 SIBNOTHOZCCC 7.6 120 1.5 100% stity sand 4 20 0 20 4 0
5/24 13,8 S1ENQTUDZADL 6.7 - - 100% sand 5 12 ] 38 9 1
5724 13,8  S15HO7HOZACA 7.8 136 1.0 100% siie 5 8 9 8 1 3 gradual slope
5/76 14,7  S1SMG7H35CDA 8.0 49 3.0 1002 sand and 6 13 0 19 8 3 gradual slope
A gravel mix
£/24 14,9 SIGNO7Y35BCD 6.8 - - 100% siity sand 4 1% 0 45 21 ]
/24 15,0  SIGHG7UISA0E 7.6 - - 100% sand bnd 7 30 4] 9% 8 t]
gravel mix
5/24 15,5  S16WOTW35BAD 7.0 4 16 i 14 1] cutbank

120 2.0 100% siity sand .




Table 2-3-5. Continued.
Spawning Location water &/ Substrate Eulachon Catch £ General
pate RW &/ Geographic Code Temp. Depth Velocity Type Hale Female Habitat
. Pre- Sp, Post- Pre- Sp, Ppst- Hotes

5724 18.5  SLGHOTHI5ABD 7.8 130 3.0 100% sility sand 2 12 0 32 29 1 cutbank
5724 15,7  SIGNOTW3SBAA 6.8 100 - 100% siity sand g 18 0 50 9 0 back eddy
5/24 16,2  S16NOT7W26CDB 8.0 - - 100% silty sand 4 14 0 5C 5 0 beach
5/24  16.5  S16HOTW26RBCD 7.0 130 1.0 100% silty sand 3 3 ] 60 i 0
5/24 17,1 S16NO7W26BBC 7.4 130 - 100% silty sand 1 8 0 39 8 0
5724 17.2  S1GHO7W26BRB 7.2 100 1.5 100% silty sand 1 46 0 3 6 0
5/24  17.7  S1GNOTW23DAB 8.2 150 2.0 100% siity sand 24 54 0 80 2 0
/24 18.2  SIGNOTW22AAD 7.2 160 1.0 90% said 6 94 0 4 8 2

10% gravel
E/24 18,7  S16NOTWHZ2ABA 7.4 130 1.0 ?5% gw@;&@ 0 25 5 0 3 1

25% san
5724 19,3 S1GHOTW22BBA 6.8 140 - 100% silty sand 2 39 1 1 3 4 back eddy
5724 19.8  S16HOTWIGADD 7.1 100 3.0 100% silty sand 0 32 0 7 10 2 cutbank
5724 19,8 S16NOTHO9CDD 8.4 80 1.5 100% silty sand 0 47 3 9 7 8
5/24 21,3 SIGNO7WOBACC 9.6 80 2.0 100% silty sand 0 42 7 4 7 12
5724 22.5  SiGNOTWOGABD 7.4 120 4.0 100% silt 0 25 0 0 12 0 cutbank
524 23,7  SITROPUI3BAB 8.0 100 w 100% sand 0 40 2 12 7 2 b&ng ag@y;

cutbac

5726 24,8 S17HOTHZBACE 8.6 90 i.5 50% sand 0 54 0 20 8 0

80% gravel
3725 6.1 S16NOTWOSDCB 8.0 - - 100% silty sand 2 11 16 0 2 5
5725 9.0 SI5HO7WISBCD 7.6 120 1.0 - 3 22 0 1 3 0
5/25 9.8 S15M07410DDB 7.6 - - 100% silt and 1 18 2 2 7 1

grovel mix
5/7¢5 11.7  SISW1TW1ICCB 8.0 90 2.0 100% s11t and i 35 2 1 7 0 cutback
gravel mix

5725 14.3  S15HO7WDZABA 7.4 150 2.5 100% silty sand 0 24 3 2 4 1 cutback
£/25 17.1  SI5HO7WI6CBD 8.1 - - 100% siity sand b e 0 6 4z O cuthack
5725  19.0  S16H07W22888 7.4 140 3.0 100% silty sand 0 12 1 3 1 2 gradual slope
5725 22,0 S1SNO7HOABDA 7.8 ag 2.0 1004 send - D g . 1 5 8 0 gradual slope
5/26 24,3  SI7WD7Y33ABB 9.4 90 1.5 100% silty sand 1 19 2 5 22 2 gradual slope
5725 27.8  S17NOTHI3BCA B.4 70 1.5 100% silty sand 0 18 0 2 12 0
5/25 29,6  S1T7HOBWOICCT 8.5 70 1.5 100% silty send ] 24 0 4 6 0 gradual slope
5728 32,0 SI7HOGWOAABA 8.2 100 2.0 100% silty sand 1 23 0 15 g 0




Table 2-3-5., Continued.

2/

Spawning Location Hater ~ Substrate Eulachon Catch 3/ General
Date R Ef’@%@@@@g%%@ {ode Temp. Depth Velocity Type Male Female Habitat
. Pre- Sp, Post- Pre- Sp, Post- Hotes
725 34,0 SiBROGHZ28DCD 10.2 80 - 98% silty sand 0 23 0 7 12 0 back eddy
2% organic
/25 36,0 S18N06H228BB $.2 76 1.5 106% s17¢ and i 22 0 14 i3 (1]
gravel mix
5/25 38,2 S1BNOGW11BDB 9.4 70 1.5 50% samd 5 24 0 10 4 0
. 50% gravel
/2% 41,6  S1SHOGWZ5DDB 11.4 80 3.5 100% silty sand 3 25 B 2 8 1
5725 44,0 S19MOSY20CRD 10.8 76 3.5 509 sa L] 20 0 & 5 1]
50% gravel
5725 44.9  SIONOSWITCCC  16.2 80 2.0 50% sand 3 12 ] 1 2 1
50% gravel
725 47,0  S1SHOSUNALCA 9.8 60 1.5 50% sand 3 8 0 i0 5 0
50% gravel
/25 49,2 S20H0BU2BAAR 10.0 40 2.0 50% sand 9 40 0 0 § 0
50% gravel ‘
/28 4.5  SI4NOT7WOSAAC 9.0 - - 100¢ silty sand 58 203 86 10 13 18 gradual slope
726 12.0  SiBHG7YIIBAB 10.2 80 1.5 100% siity send 0 29 2 2 4 0 gradual slope
j26  28.5  S1VHOTWZ2CCA - - - - 100% sand and 12 65 95 22 4 50
gravel mix
JE7 41,8 S19HO6WZ4BCA 9.8 90 3.5 100% silty sand i 64 14 ] 7 P4
/27 41.7  SI3HO6H25D0C 3.6 110 1.5 1007 sand and 0 121 5 i 1¢ 1 cutbank
A grayel mix
5/27 B0.5  SZONDSW22DDA 9,2 90 0.8 100% ity sand 0 37 5 1] 4 &0
5/28 26,2  SI7NOTWZ3DAB - - - - 0 13 0 0 34 0
529  27.5  S17HOT4Z4BBA 16.0 m - 100% siity sand 0 30 5 0 3 ¢
5730 25.5  S1T7HOTH228CA - - - 100% siity sand 0 81 ) G 43 1 cuthank
5731 4.5 S14NOTHOSRAC 10.0 - - 1002 silty sand 0 173 130 0 g 13 gradual slope
5/31 8.4 S16HO7Y0SDCE - “ . 100% siity sand 0 41 0 o 31 a
£/31  12.8 SISKOTHIIACLD 8.2 - - 100% siity send 0 43 27 0 4 2 cutbank
2 M o= giver Mile
=/ Temperature recorded te neavest 0.1°C, depth to nearest i0ck and surface velocity to nearest 0.5 ft/sec.
37

Lulachon catch: Pre- = pre-spawners; Sp. = spawners; Post- = post-spawners



Although extent of utilization was not determined both migrations penetrated

the Yentna River (RM 28.0).

A total of 61 separate eulachon spawning areas were identified in the Susitna
River main channel in 1983. Ten of the locations supported first migration
spawning and 57 of the sites supported spawning by second migration fish. At
least six of the ten spawning areas identified as first migration spawning
areas were also used for spawning by second migration fish. Approximately 70
percent of all the first and second migration spawning areas located were
between RM 12 and 27.

In 1983 the first migration eulachon spawning areas identified were 1__ated
in moderate surface velocity aveas near cuthanks wh@fe the riverbed
composition was wmainiy loose sands aﬁd'gwayéiga The surface velocity at
these sites ranged from 1.0 to 2,0 Ft/sec and averaged 1.5 ft/sec. Depths
averaged 130 cm and ranged from 100 to 170 cm., Water temperatures ranged

from 5.8 to 8.1°C and averaged 7.3°C.

The spawning areas located for the second migration of eulachon in 1983 were
characteristically similar to those identified for the first migration.
However, overall the second migration spawners spawned in higher velocity
areas and showed less prefercnce toward aveas offshore of cuthanks. Surface
velocities at the second migration euiachon spawning areas rvanged from 0.5 to
3.5 ft/sec and averaged 2.0 ft/sec. Denths ranged from 40 o 170 ow and
averaged 100 cm. The water temperatures ranged from 6.8 to 11.4°C and

averaged 8,3°C.



The minor variatio. in spawning habitat utilization among first migration

eulachon and second migration esulachon in 1983 was probably due in part to

the marked difference in abundance between the two migrations. The first
migration was at least seven times smaller Then the second migration. Space

was probably less of a limiting Tactor for first wmigration eulachon than for

second migration fish. Inasmuch as the majority of all spawning sites used

by first migration spawners were utilized by second migration Spawners,

crowding likely forced second migration fish to utilize 'less preferred!
spawning ha.itats or die pvior to spawning as subsequently addressed {Plate

2“3“2) @

§ pre-spawng
883, Adult

v
EY.
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In addition to the suspected utilization of 'less preferred spawning habitat’
by secornd migration eulachon, observations made at one location indicate that
the 1983 second eulachon migration into the Susitna Piver experienced
crowding to a Tovel that introduced stress with associated mortality. The
observations referenced were noted on May 24, 1983, one day following the
peak catch of second migration fish in the intertidal reach. On this date,
hundreds of thousands (visual estimate) of eulachon were migrating along the
banks of the Susitna River between RM 12.5 and 24.3. At the same time
guiachon wers spawning between RM 17.2 and 18.2. These fish which were
spawning were noticeably thin, had dull coloration, and fin erosion, not
atypical of spawning condition fish. Sy contrast, nearly all of the second
migration eulachon around and below RM 17.1 were in pre-spawning condition
with bright coloration and ne recognized fim erosion, a typical appearance of
pre-spawning condition fish. Atypical of pre-spawners however, was thay
these Tish were crowded near shore to the extent that the ones a?aseéﬁ to the
surface were half out of the water and roliing over on their sides
{Plate 2-3-3). The banks adjacent to this location (RM 17.1) were littered
with dead, unspawned eulachon in depths up to four faét {Plate 2-3-4)., The
majority {(80%) of these were female carcasses. Comparatively, where spawning

was occurring above RM 17.1 between RM 17.2 and 18.2, approximately 80% of

=%

the fish were live, spawning males. The masses of dead, unspawned female
eulachen observed in the area of KM 17.0 and the spawning activity noted just
upstream can not be rtully explained. However, there may possibly be a
phyvsiological mechanism that causes pre-spawning females to stop migration

and die rather than enter a spawning area that already supports 'high'

o

densities of spawners, Lagler 1 {1962} indicate that wany elements of

a

£

£ b boelinisd . o oy of H 2 g e, phon iy o o 4 o v o of o o e aus el e Wondod gy plomump d by, o
fish behavier and physiclogy are density dependant. end population density @

[N & b




any instant 1is the function of natality versus wmortality. The natural
reguiation of pre-spawning eulachon intc a spawning area may be toward

insuring optimum egg fertilization.

at R4
Hyaro

Plate 2-3-3. Thousands of ‘st ?@5%@@' pre-spawning condition eulachon dying
3 ‘ 7 383, Adult f ' Invest tiong, S




Plate 2-3-4, Dead unspawned eulachon in the Susitna River at RW 17.1,
Adult Anadromous Investigations, Su Hydro Studies, 1983,

Sex composition sampling of first and second aﬁigéatﬁﬂﬁ eulachon in 1983
indicated that wmale to female eulachon ratios differ between spawning

development stages {Table 2-3-6). Unweighted catch samples collected of

o3
Vi S

rst migration Tish showed male to female average vratios for pre-spawners at

i.2:1, spawners at 18.9:1 and post-. awners at 15.6:1., In the second

i
r



migration, pre-spawner ratios 8?@?&§@§ 0.6:1, spawners 4.7:1 and post
spawners 3.4:1. The changes in sex ratios are'éﬁe to differences in length
of spawning time betwasen sexes wherein individual males ripen eariier and
remain in the river longer than individual females, and a stress associated

mortality in the female population at 'high' spawning densities.

Table 2-3-6, Summarization of sex composition samples collected in the 1983
season by dip netting and electroshocking between Susitna river
mile 4.5 and 60.0, Adult Anadromous Investigations, Su Hydre
Studies, 1983.

First Migration 1 Second Migration 2/
Sample Size HaF Sample Size M:F
Males Females Ratio __Maies Females Ratio
Pre-Spawners 316 253 i.2:1 1341 2084 0.6:1
Spawners _ 1320 70 18.9:1 3730 768 4.7:1
Post-Spawners 249 16 15.C:1 1388 403  3.4:1

Y First migration samples collected from 5/10-5/17 for pre-spawners,
5/10-5/22 for spawners and 5/10-5/23 for post-spawners,

2/ Second migration sampies collected from 5/18-6/6 for pre-spawners,
5/23-6/6 for spawners and §/24-6/6 for post-spawners,

Variations 1in  second wigration eulachon sex vratios betwsen spawning
development stages is further 1{llustrated through Figure 2-3-3. The sex

composition samples cellected from 1,986 second migration fish between RM
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12.1 and 25.1 on May 24, 1983 dindicate that overall, female eulachon were
more abundant than males by a vratio of 0.8:1. In -comparing subsample
collections above and below RM 17.1 where the previously referenced stress
associated mortality was noted, the data indicates that more females were in
pre-spawning csﬁéiti@ﬁ than males, more males were in spawning condition than
females and lastly, more females were in post spawning condition than male
eulachon. Whereas the overall male to female ratio between RM 12.1 and 25.1
was 0.8:1 the subsample ratios above RM 17.1 averaged 2.3:1 and below
RM 17.1, 0.4:1., Differential male and female migration rates, spawning time,
sexual development and mortality are probable causes for the observed

differences in sex ratios.

A total of 267 first and second migration eulachon were successfully aged
from sampling efforts in 1983 between RM §,5 and 60. The information has
been summarized in Table 2-3-7 along with corresponding length, we%ght and
sex, The data in Table 2-3-6 were not weighted by CPUE due to variations in
sampling intensity and coliection sites. The results indicate that three
year old eulachon comprised the majority of both migrations and two and four
year old eulachon were present in both migrations. The three year old fish
accounted for approximately 90.4 percent of the males and 95.5 percent of the
females sampled in the first migration, and 83.3 percent of the males and
41.4 percent of the femeles in the second migration samples. As indicated in
Table 2-3-7, there were no notable differences in the unweighted length and

weight data betwzen the samples of first and second migration fish.

No empirical estimate of the total 1983 escapement of first and second

4

migration eulachon 1fs available for the Sus'tna River., General crew

w5



omposite of all aged and non-aged eulachon

Tabie 2-3-7. Length and weight of pre-spawning condition eulachon segregated by age and sex from samples
collected in the Susitna River intertidal and main channel, Adult Anadromous Investigations, Su
ﬁyé?ﬁ Studies, 1583.
Length Weight

Age Sex Ive i on n Range X 95% C.1I. Y Median n Range X 95% C.1. i Median
2 M ist 4 191-216 199 e 195 4 50.6-68.8 57.1 ——— 54.5
2 M ist 57 178-229 210 208-212 210 57 39.4-86.0 67.1 64.7-69.6 67.1
4 M ist 2 260-222 211 oo 211 2 59,4-78.7 69.1 e 69.1
a F ist 2 188-195 192 e 192 2 53.0-54,3 53.7 —ee 53.7
3 F ist 3 180-222 202 199-205 202 43 4£2.3-76.6 59.7 57.1-62.2 59.2
4 F ist 0 - - - - 0 - - - -
2 M 2nd 4 182-208 198 - 201 4 44,2-65.1 55.7 e 56.8
3 M 2nd 65 187-228 209 207-211 210 65 44,3-84.3 68.1 66.1-70.1 68.5
4 M Znd 9 213-231 221 oo 219 9 66.9-93.5 79.8 e 79.3
d F Znd 4 179-193 185 o 183 4 40.4-48.0 43.8 o 43.4
3 F 2nd 74 176-221 203 201-205 203 74  45,3-77.3 60.7 59.1-62.3 60.1
4 F Znd 3 199-212 205 ——— 203 3 60.2-71.1 64.0 - 60.6

s11 & an ATl 308 176-231 206  205-207 206 308 39.4-93.5 64.2  63.2-65.3  64.4

L Confidence Interval



observations of eulachon densities particularity associated with the second
migration indicate that the Susitna River in 1983 supported an escapement

ranging in the miliions of fish.

In 1983, there was only a minor amount of sport fishing effort was expended
in the Susitna River for eulachon. In the thirty days of crew sama?iﬁg
operations only two parties of fishermen were observed dip netting eulachon
on the Susitna River main channel. Overall, the total sport fish catch of

eulachon below RM 28 in 1983 was probably in the range of 500 to 2,000 fish.

3.2 Adult Salmon

The estimated escapements of Pacific salmon into the Susitna River basin for
1883 with exception of chinook salmon are reported in Table 2-3-8. These
estimates should be considered conservative as they do not account for salmon
escapements to systems betwsen ¥ § and 80 except the Yentna River (RM 28).
Minimum saimon escapements for the Susitna River reach above RM 80 ave

guantified din sections 3.2.1.1 and 3.2.1.2.1 of this report.

Specific results of the 1%83 salmon escapement work follow by order of
species and river reach., The order of presentation of salmon species are:
chinook, sockeye, pink, chum and coho salmon. The river reach divisions are:
{1} from the intertidal (RM C.0) to Talkeetna (RM 98.63; and (2) from

Talkeetna to Upper Dev’  Canyon {RM 161.0).



Table 2-3-8, Hinimum Susitna River salmon escapements for gsockeye, pink,
chum and coho salmon in 1983, Adult Anadromous Investigations,
Su Hydro Studies, 1983.

Escapement Estimates Y
Year
Sockeye 2/ Pink Chum Coho Total
1983 176,200 101,300 276,800 24,100 578,400

= Defined as the summation of the Yentna River escapement obtained by side
scan sonar at Yentna Station and the Susitna River escapement obtained
by tag/recapture population estimates at Sunshine Station. These
estimates do not include escapements to Susitna River tributaries above
RM 6 and below RM 77 excliuding the Yentna River (RM 28).

= Sockeye salmon escapement estimates do not include first run sockeye
salmon.

3.2.1 Chinook Salmon

3.2,1.,1 Intertidal to Talkeetna

3.2.1.1.1 Main Channel Escapement Meonitoring

In 1983 a percentage of the chinook salmon escapement into the Yentna River
(RM 28) passed over the two SSS counters and were caught 1in the two
fishwheels operated at Yentna Station {(TRM 04) (Appendix 2-C and 2-D),
However, most of the escapement had already passed VYentna Station by
June 30, 1983 the first day this station was fully operational (ADF&G, 1982),
For this reason the 1983 chinook salmon escapement into the Yentna River can

not be quantified.

2
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The 1983 chinook salmon escapement to Sunshine Station (RM 80) on the Susitna
River was monitored. The escapement was an estimated 91,200 fish (Tables
2-3-9 and 2-3-10). This estimate includes 45,300 fish larger than 350 mm in
length and 1,700 fish smaller than this which migrated along the east side of
the vriver, and 42,000 fish larger than 350 mm in length and 2,300 fish
smaller than this which migrated along the west side of the Susitna River at

RM 80 (Tables 2-3-9 and 2-3-10).

Table 2-3-9, .Escapemeﬁt of chinook salmon 350 mm or less in length at
Sunshine, Talkeetna and Curry stations, Adult Anadromous
Investigations, Su Hydro Studies, 1983. ‘

Chinook Salmon Escapement £ 350

Sunshine Station Talkeetna Curry
East Bank West Bank Total Station Station
1,671 2,259 3,930 2,723 562

The reason the (1983) chinook salmon escapement to Sunshine Station (RM 80)
was computed into two sub-estimates of the number of fish which traveled,
along the east and west banks of the Susitna River at Sunshine Station was
due to differences in tag to untagged ratios. The surveys performed on the
east side of the Susitna River which is defined as the reach between RM 80
and 98.6 and the upper Susitna River drainage above RM 98.6 revealed an
overall ratic of tagged to untagged chincok salmon spawners of 1:15.3. Tag
recovery surveys on the west side of the Susitna River of west side entering

tributaries between RM 80 and 98.6, provided tagged to untagged ratios



Table 2-3-10. Petersen population estimates with associated 9B% cenfidence
intervals of chinook salmon migration to Sunshine, Talkeetna
and Curry stations, Adult Amadromous Investigations, Su Hydro
Studies, 1983.

Population Estimate Location 2/
Parameter Y ; Sunshine Station , _ Talkeetna Curry
East Bank West Bank Total 37 Station Station
] 2,777 308 3,085 650 792
. 3,770 5,178 8,948 1,290 275
v 231 38 269 71 23
A
N 45,322 41,969 87,291 11,810 9,470
85% C.1. 40 ,288- 31,872~ 72,160« 9,632- 6,807~
51,793 61,429 113,222 15,261 15,555
Y m = Number of fish marked (adjusted).
¢ = Total number of fish examined for marks during sampling census.
r = Total number of marked fish observed during sampliing census.
% = Population estimate. R
C.1. = Confidence interval around N.
2/ %h?gack salmon escapewents do not include fish 350 mm and less in length
FL).
3/

=/ A1l totals are a summation of east and west bank values and do not
represent calculated population estimates.

averaging 1:136.3, These ratios indicate two possibilities: (1} the
chinook salmon escapement to RM 80 was segregated with the Chulitna River
stocks (RM 98.5) migreiving along the west side of the river at RM 80, and the

east side tributary and Susitna River stocks above RM 98.6 wigrating aleng

5

the east viver bank at RM 80: and (2) the chinook salmon esco-~ement to RM 80




was not sampled equally on the east and west sides of the river even th@@@h
fishing effort was identical with two fTishwheels operated on each side. 3&5@%
on these prohable factors it was decided that east and west bank migratﬁﬁgfff
fish should be treated independentiy as two separate populations in )
estimating the total chincok salmon escapement to RM 80. fﬂ accsmg?%sh§§§~k
this the tagged chinook salmon release data generated on the sast side of tﬁé:%
Susitna River at RM 80 was combined with tag recovery survey data collected
from east side spawning areas to compute an east side escapement estimete.
The west side escapement was computed in the same manner using west siée;tag

release and tag recovery data.

From fishwheel catches at Yentra Station {TRM 04) it can be determined %ﬁﬁt
the 1983 migration of chinook salmon into the Yentma River (RM 28) h%@&ﬁ
sometime before June 30 and end~” in the first week of August {ﬁpgebﬁ%x
Table 2-D=3 and Figure 2-3-4}., It can be furthev concluded that there wa% no
strong migrational preference for chinook salmon movement along one bank or
the other after June 30. The north bank Yentna Station Tishwheel intercegtec
57.5 percent and the south bank fishwheel captured 42.5 percent of the

total station catch (Appendix Tables 2..0-1 and 2-D-2).

The overall timing of the 1983 chinook sulmon migration at Sunshine Stat’on
(RM 8C) can he determined from the total catch of 3,832 fish in the four
fishwheels operated at this Tlocation bstwean June 3 and September 11
(Table 2-3-11 and Figure 2-3-4)., The wmigration essentially covered a 31 duy
period which began on June 9, veached a2 midpoint on June 18 and ended on
July 9. The peak migration occurred on June 14. The averane fishwhee! caluh

on this date was approximetely 2.7 chinook salmon per howr. A plot of the
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daily east and west bank fTishwheel catches at Sunshine Station indicate that
the majority of the escapement traveled along the east side of the river
based upon '90.3 percent of the total station catch being caught in the east
bank fTishwheels (Appendix 2-D}. The resuits from tag recovery surveys
performed upstream of RM 80 on the east and west sides of the river indicated
the difference in interception ratios betwsen the east and west bank
fishwheels was primarily related to fishwheel efficiency where the east bank
fishwheels caught in the range of six percent of the escapement on the east
side of the river and the west bank fishwheels intercepted about one percent

of the west bank escapement.

Table 2-3-11. Summary of fishwheel catches by species and sampling
locations, Adult Anadromous Investigations, Su Hydro Studies,

1983,

Sampling River Catch

Location Mile Chinook Sockeye Pink Chum Coho
Yentna

Station 04 87 4,648 4,489 775 . 574
Sunshine

Station 80 3,832 8,147 3,085 17,600 2,254
Talkeetna

Station 103 1,030 536 2,213 2,467 422
Curry

Station 120 1,064 201 589 861 83

The results of sampling chinook <almon for age at Yentna River (RM 28) and
Sunshine Station (RM 80) are summarized in Table 2-3-12 and Figure 2-3-5, An
insufficient number of samples were collected at Yentna Station (TRM 04) to

o
= g,

define other than that the escapement included fish ranging from three to



g
H

Table 2-3-12. Analysis of chinook salmon lengths, in millimeters, by age class from escapement samp%es
collected at Ventna, Sunshine, Talkeetna and Curry statioms, Adult Anadromous Investigations,
Su Hydro Studies, 1983.

collection Age a flange Limits Kean 95% Conf. Interval Y Wedian
site Class w g & ¥ F “ F M F M 7
Yenina 3 5 - 286-367 - 323 - - - 425 -
Station 4, 1 i 442 524 44z 524 - - 44z 524
%2 - 2 - 542-785% - 664 - - - 664
62 2 2 825-845 750872 B35 811 - - 835 813
7y . i 940 945 940 945 - - G40 945
py 3 58 25 266-940 436-965 530 741 470591 680-802 399 779
83 286988 594 544-644 590
Sunshine 3? 18 - 325-410 - 373 - 363342 = 370 -
Station 4, 41 10 360-720 445890 LY 548 495-548 484504 518 585
53 i - 635 - 535 - w - 636 -
5, 338 17G 4201015 4551100 631 670 620-642 649692 610 630
6, 238 52 550-1200 £05-1250 879 873 B861-896 862883 900 &850
7y 4 46 92 710-1250 715-1040 993 927 963-1022 915-940 1800 923
AL ~ 236 810 325-1250 430-1250 714 815 702-726 805.825 655 870
1746 325-1250 761 752-769 780
Talkeetna 33 9 - 300-400 - 343 - - - 340 -
Station 3, 140 - 290-430 C - 348 - 342-349 - 350 -
4y i - 430 - 430 - - - &30 -
%; 56 g 330-680 460530 492 494 464-520 - AL 450
5 5 2 530-720 590-730 616 660 - - 620 H560
5, 178 41 460860 500-840 616 623 605628 597-650 610 500
ﬁ; 80 126 5801100 630-1000 854 840 828-879 #28-853 840 846
7y "y 9 32 8701040 820-1050 956 927 - 904 949 960 215
AL~ 534 268 2%0-1100 460-1050 555 785 541570 779-811 560 820
a2 290-1100 626 6513640 6§20




able 2-3-12. (Continued.

g n Range Limits Mean 95% Conf. Interval 3 tedian
Cotiaction Age e
Site Class i L 1y 7 F " F ’ F " F
Curry 3 o - 280-345 - 313 - - - 313 -
Station 3, 55 - 300-400 - 346 - 340-352 - 345 -
4, 27 1 360-680 510 459 510 463-529 - 560 510
5, 158 16 460-810 660-790 627 675 617-637 663707 630 670
6, 129 180 530-1100 700-570 845 8ay 829-861 234-849 B&0 BaG
72 31 103 840-1140 800-1070 1001 924 9771028 2916-932 1009 930
AL & 535 37e 280-1140 510-1070 665 858 G45-683 B47-864 650 260
807 280-1140 743 731-756 B0%
i Hales,
27 Females,
fi Confidence Interval of the Mean.

Composite of 211 aged and non-aged samples.



&8 - 8 = 0 = &3 -
- - -
5 5 g 5 -
& .- ﬁ 48 - . O 4B- 2 48~
o 4 N 0f 174
Yy i s fad
?y‘m e
]
/ / -
284 W 28 % 28 Zgg 28 -
{/f’f g / % y/
7 |V A/
/ / /
) 4 / /
g f R e e e e e /] ™ T
3 4 3488 7 3 3 4 6
AGE AGE
YEMTH s NE, TALKEETNA CURRY
STATTON ST ATToN STATION STATION
now {5  nom 1307 n = 664 nom 712
T FEMALES
7 MALES

Tigure 2-3-5. fAge composition of fishwheel intercepted chinook salmon at Yentna, Sunshine, Talkeetna and
Curry stations, Adult Anadromous Investigations, Su Hydro Studies, 1983.



seven years old. At Sunshine Station 1,307 Tegible scales collected
indicated the escapement was approximately 85 percent five and six year old
fish (Figure 2-3-5). The balance of the escapement sample was comprised of
fish seven, four and three years old in order of abundance. MNearly all the
fish sampled for age from Sunshine Station were fish that had gone to sea in

their second year of 1ife (Table 2-3-13).

Table 2-3-13. Aﬂaiyéﬁs of chinook salmon age data by percent from escapement
samples collected at Yentna, Sunshine, Talkeetna and Curry
stations, Adult Anadromous Investigations, Su Hydro Studies,

1983,
Age Class Y
Collection Site f
31 32 43 42 51 52 52 ?2

Yentna Station 15 - 33.3 - 13.3 - 13.3  26.7 13.3
Sunshine Station - 1307 - 1.5 - 3.9 0.1 38.9 45,0 10.6
Talkeetna Station - 664 1.4 21.1 Q.2 g,2 1.1 32.9 27.9 6.2
Currv Station 712 0.3 9.1 - 3.9 - 24 .4 43,5 18.8

Y/ Gilbert-Rich Notation

Length composition data was collected from fishwheel caught chinook salmon at
Yentna (TRM 04) and Sunshine (RM 80) stations in 1983. The results are
summarized in Figure 2-3-6 and Table 2-3-12. The data indicates a near
linear relationship between chinook salmon age and length at both stations.
The average chincok salmon Tength measured at Yentna Station was 594 mm and
at Sunshine Station, 761 mm. Sex composition data collected at these

stations indicates males were more numerous than females among the three and
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four year old fish, and more females than males among fish five, six and

seven years old {Table 2-3-14).

3.2.1.2 Talkeetna To Upper Devil Canyon

3.2,1.2.1 Main Channel Escapement Monitoring

The 1983 escapement of chinook salmon at Talkeetna Station (RM 103) was an
estimated 14,500 fish. Represented in this estimate are 11,800 chinoock
saimon larger than 350 mm in length and 2,700 fish smaller than this length
{Tables 2-3-9 and 2-3-10).

The 1983 chinook salmon escapement at Curry Station (RM 80) was an estimated
10,000 fish or about 1,800 fish less than the estimate for Talkeetna Station
{RM 103) (Tables 2-3-9 and 2-3-10). About 9,500 of the 10,000 chinook saimon
escapement estimate to Curry Station were fish larger than 350 mm in Tength.

The balance of the estimate were fish smaller than this length.

Migration timings of the 1983 chinook salmon escapements to Talkeetna
(RM 103) and Curry (RM 120) stations have been determined by interpretation of
fishwheel catches (Figure 2-3-7). At Talkeetna Station, the migration bégaﬁ
on June 18, reached a wmidpoint on June 28 and ended on July 21. The
migration peaked on June 22 at an average caich rate of 0.8 fish per
fishwhcel hour. Seventeen miles up river at Curry Station, the chinook
migration began on June 18, reached a wmidpoint on June 25 and ended on
July 13. The highest daily catch rate at this site occurred on June 23 with

1.9 fish per fishwheel hour being recorded (Appendix 2-D}.



Table 2-3-14., Sex ratios of male and female chincok salmon by age from
escapement samples collected at VYentna, Sunshine, Talkeetna
and Curry Stations, Adult Anadromous Investigations, Su Hydro
Studies, 1983.

Sampie Number Sex
Collection Site Age Size Males Females %%?;?
Yentna Station 3 5 5 0 -
4 2 1 1 1.0.1
5 2 0 2 -
5 4 2 2 1.0:1
7 2 1 1 1.0:1
an Y 83 58 25 2.3:1
Sunshine Station 3 19 19 0 -
4 51 41 10 4.1:1
5 509 339 170 2,001
6 590 238 362 0.7:1
7 138 46 92 0.5:1
an Y 1746 936 810 1,201
Talkeetna Station 3 149 149 0 -
4 62 57 5 11.4:1
5 226 183 43 4.3:1
6 186 60 126 0.5:1
7 41 9 32 0.3:1
an Y 902 634 268 2.4:1
Curry Station 3 67 67 0 -
4 28 27 1 27.0:1
5 174 158 16 9.9:1
5 309 129 180 0.7:1
7 134 31 103 0.3:1
a1 Y 907 535 372 1.4:1

| . a :
= Inciudes all aged and non-aged samples.
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In 1983, the majority of the chinook escapement migrated along the east bank
of the Susitna River at both Talkeetna (RM 103) and Curry (RM 120) stations.
fpproximately 55 percent of the total 1,034 chinook salmon fishwheel catch at
Talkeetna Station and 55 percent of the total 1,064 fishwheel catch at Curry
Station were made by east bank fishwheels at these locations ({Appendix
Tables 2-D-9 and 2-D-12). Inseason catch trends held relatively consistent
between the east and west bank fishwheels at both locations as indicated in

Figure 2-3-7.

The chinock salmon in 1983 averaged a migrational travel time between
Talkeetna (RM 103) and Curry (RM 120) stations of 6.4 days based on a sample
of 50 fish (Figure 2-,-8). Computed to a daily travel rate these fish
averaged & net speed of 2.7 miles per day between RM 103 and 120. In
comparing migrational rates of fish fagged at Sunshine Station and later
recaptured at Talkeetna and Curry stations it is evident that chinook salmon
in 1983 either traveled at a fTaster rate or spent less time miiling the
further they ascended upstream. Fish tagged at Sunshine Staticn averaged a
net migration speed for the 23 miles to Talkeetna Station of 1.8 miles per
day whereas to Curry Station, 40 miles above Sunshine Station their migration

was fTaster at an average of 3.0 miles per day.

The vesults of age samples collected in 1883 from from 664 and 712 chinook
salmon caught in fishwheels at Talkeetna (RM 103) and Curvy (RM 120) stations
are summarized in Table 2-3-13. Approximately 62 percent of the escapement
sampled from Talkeetna Station were five and six year old fish. The balance
of the sample was comprised of fish three, four and seven years old in

respective order, About 97 percent of the escapement sample from Talkeetna
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Station were fish that had gone to sea in their second year of life. The
remainder of the sample had gone {o sea in their first year of life. At
Curry Station five and six year old fish represented 68 percent of the
escapement sample with the remaining 32 percent represented by fish seven,
three and four years old in order of contribution. Nearly all (97.7%) the
escapement sampled for age from Curry Station were fish that had gone io sea

in their second year of life.

Length composition data of chinoock salmon sampied at Talkeetna (RM 103) and
Curry (RM 120) stations in 1983 are presented in Table 2-3-12 and Figure
2-3-9. The data indicate that the chinook salmon sampled at Talkeetna
Station had about 115 mm ifess length than the fish samplied at Curry Station.
The chinook salmon at Talkeetna Station averaged a length of 626 mm and at

Curry Station, 743 mm,

Sex composition data collected at Talkeetna (RM 103) and Curry (RM 120)
stations in 1983 are presented in Table 2-3-14., The sex ratic data indicate
on overall male to female ratio of 2.1:1 and 1.4:1 respectively for samples
collected at Talkeetna and Cuery stations. At both stations there were
more females among the six and seven year old fish than males. Among the

three, four and five year old fish males were more numerous than females.

3.2.1.2.2 Spawning Ground Surveys
s y o

3.2.¢.2.2.1 Mawn Chanrel

B P TC P -

[n 1982, there was no specific ¢ wpling for chinook za

s - o N -1 o ey o ey O S N A TS .
Aiver maitn chamel, weneray cosevvations in 1983 by
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assigned to main channsl stations at RM 80, 103 and 120 and at Gold Creek
{RM 136.7) provided no evidence that chinook salmon spawnad in the Susitna
River main channel., While these crews did not sight any chinocok salmon
spawning this should not be conside d conclusionary that chincok saimon did

not spawn in the Susitna River main channel in 1983,

3.2.1.2.2.2 Sloughs and Streams

A total ot 35 sinugh habitats betweenn RM 98.6 and 16i.0 were routinely
suyrveyed for salmon escapements between July 25 and October 11, 1983. Twenty
streams were Tikewise surveved in this reach between July 15 and October 8,

1983,

The results of the sloughs surveyed above RM 98.6 indicate aduit chinook
salmon did not use these habitats in 1983 for spawning or milling. A single
chinook salmon carcass was located in Slough 15 (RM 137.2) on July 25, 1983,
Considering the close proximity of Sliough 15 to Indian River (RM 138.6) it is

tikely this carcass was a wash out from Indian River.

in 1983 chinook salmon were found in 11 streams above RM 98.6 (Table 2-3-15).
A total of 4,432 chinook salmon were enumerated in the peak survey counts of
these streams. The majovity (97.8%) of these counts were recorded at Indian

River (RM 138.6) and Portage Creek (RM 148.9). The vemaining nine streams

[ ]

accounted for 2.7 percent of the total peak count (Table 2-3-15),

It should be recognized that a peak survey count of chinook salmon probabliy

of oy ey 2 o P g g e D e e O b o4 g ! a1 g i o N B o gy e
does not represent mere than abeout 52 percent of the fotal




Table 2-3-15. Chinook salmon peak escapement counts for stream habitats
above RM 98.6 in order of contribution, Adult Anadromous
Investigations, Su Hydro Studies, 1983.

Location Sate Number Counted . Percent
Stream (RM) 1/ Live Dead Total Contribution
Portage Creek 148.9 7/28 3,123 17 3,140 7.8
Indian River 138.6 7/25 1,172 21 1,193 26.9
Cheechako Creek 152.5 8/1 25 0 25 0.6
Gold Creek 136.7 7/24 18 4 23 0.5
Chase Creek 106.¢ 8/11 8 7 15 0.3
Lane Creek 1i3.6 8/2 1C 2 12 0.3
Chinook Creek 156.8 8/1 8 0 8 0.2
Whiskers Creek 101.4 8/4 3 ] 3 0.1
4th of July Creek 131.0 8/2 4 2 6 0.1
Jack Long Creek 144 .5 8/1 3 3 6 0.1
Devil Creek 161.0 8/1-2 1 0 1 £0.1
TOTAL 4,376 56 4,432 100.0

i/ River Mile

{Neilsen and Geen, 1981). The total peak survey count in 1983 of 4,132 fish
to 11 stream habituts above RM 98.3 probably represents an escapement in the
range of 8,500 fish. Inasmuch as there has been no record of chinoock salmon
spawning in the main channel of the Susitna River above RM 98.6 and there was
a complete survey of all suspecteu and known salmon spawning tributaries
above RM 98,6 1in 1983, it would be reascnable to assume that the 14,500
{1983) escapement estimate for Talkeetna Station (RM 103) represents a

N T I U SR S P e I T TR < T A ATV Ly yade my [ R Peg oty
combination of both wmilling fish that reached RM 103 but spawned below RM 103



and fish which migrated past RM 103 to upstream spawning areas. Milling
behavior characterized by . ~lmon ascending a viver beyond their final
spawning designation has been reported in seversl studies of Susitne River
salmon escapements. Barreit (1974) rveported that a portion of the adult
salmon escapement that reached RM 103 in 1974 spawned in downstream spawning
areas. Radio telemetry observations of four chinook salmon released at
RM 103 in 1981 revealed that three of the four fish spawned above RM 103 and
the remaining one fish spawned below this location (ADF&G, 1981)., 1In 1982
five of seven radio tagged chinook salmon released at R 103 spawned in
tributaries below RM 103, including the Talkeetna River (RM 97.1) {ADF&G,
1982). Chinook salmon tag recovery surveys conducted in Talkeetna River and
Chulitna River (RM 98.8) tributaries this year further substantiate that a
portion of the 1983 escapement to RM 103 descended to downstream spawning

areas (Appendix Table 2-G-4:.

3.2.1.3 Escapement Index Surveys .

In 1983, escapement surveys were conducted at 19 of 26 designated chinook
salmon spawning index streams in the Susitna River drainage (Figure 2-3-10
and Table 2-3-16). The results indicate escapements in 11 of the 19 index
streams in 1983 were higher than the previous seven ysar average and nine of
these streams supported escapements higher than any year between 1976 and
1682 (Table 2-3-17). Overall, the 1983 chinook salmon escapament in the
Susitia Piver drainage index streams was approximately six percent nigher

than the escapement average for the previous seven years (1876-1982).
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1. ALEXANDER CREEK 10. CHULITNA MIDDLE FORK 19. CLEAR CREEK

2. TALACHULITHA 11. CHULITMA EAST FORK 20. PRAIRIE CREEK

3. QUARTZ (REEK 12. CHULITRA RIVER Z1. MONTANA CREEK

4. CANYOW CREEK 13. HONOLULY CREEK 22. GDOSE CREEK

5. RER CREEK 14. PORTAGE CREEK 23. SHEEP CREEK

6. LAKE CREEK 15. INDIAN RIVER 24. KASHWITNA RIVER NORTH FORK
7. PETERS CREEK 16. BYERS CREEY 25. LITTLE WILLOW CREEK

8. DESHKA RIVER 17. TROUBLESOME CREEK 26. WILLOW CREEK

9. BUNCO CREEK 18. LANE CREEK

ure 2-3-10. Susitna River basin with chivook salmon index streams defined,
Adult Anadromcus Investigations, Su Hydro Studies, 1983.




Table 2-3-16.

1883 escapement surveys of chinook sathwon index streams in the Susitna
River drainage, Adult Anadromous Investigations, Su Hydro Studies, 1983,

Survey No. of Chinook Salmon Counted
Stream Surveyed Date HMethod Conditions Live Dead Total
flexander Creek 7/19 Hel. Good 3,788 0 3,758
{Mouth to Lake) '
Holverine Creek 7/19 Hel. Goed 491 0 491
{Blexander Cr.
drainage)
Sucker (reek 7/19 Hel. Good 597 0 597
{Alexander Cr. g
drainage) i
Bunco Creek 8/2 Foot Good e 2 523
M—MM‘MMMN
Canyon Creek 7/13 S.Cud Excellient 575 G 575
Cheechako Creek 7/24 Hel. Excellent i6 0 16
{Davil Canyon) 8/1 Hel. Excellent 25 0 25
Chinook Creek 7/24 Hel. Excellent 4 9 &
{Devil Canyon) 871 Hel. Excellent 8 0 8
Chulitna River 7/19 Raft Excellent 3,842 4 3,846
(Middle Fork) 8/3 Raft Excellent 883 75 958
Clear Creek 8/1 Hel, Good 758 48 806
Deshka River 7/26 Hel. Excellent 16,237 0 19,237
Devil Creek 872 Hel, Excellent 1 0 1
Goose Creek 7/18 Hel. Fair 472 5 477
Indian River 7725 Hel. excellent 1,172 21 1,19
872 Hel. Excellent 417 76 493
Kashwitna River 7/18 Hel. Good 297 ¢ 297
{North Fork)
Lake Creek 7726 Hel. Excellent 7,025 50 7,075
Camp Creek 7/29 Hel. Excellent 1,050 0 1,050
{Lake Cr. drainage)
Sunflower Creek 7729 Hel. Excellent 2,250 0 2,750
(Lake Cr. drainage)
Lare Creek 877 Hel Excellent A ¢ iz




Table 2-3-16. Continued.

Survey No. of Chinoock Salmon Counted
Stream Surveyed Date Method Conditions Live Dead Total
Little Willow Creek 7719 Hel. Goad 1,039 3 1,042
Montana Creek 7/14 Foot Excellent 1,638 3 1,641
Peters Creek 7/14 Hetl. Excellent 2,272 0 2,272
Portage Creek 7728 Hel. Excelilent 3,123 17 3,140
/1 Hel. Excellient 2,172 384 2,556
Prairie Creek 7720 Foot & Excellent 871 0 3,200
Cessna
Sheep Creek 8/18 Hel, Fair 942 3 945
Talachulitna River 7729 Hel. Excellent §.714 300 18,014
Witlow Creek
Parks Hwy to Mouth 7/18 Hel. Good 83 - 0 a3
canyon to Highway 7718 Raft Excellent 690 4 694




Table 2-3-17. Chinook salmon peak survey escapement counts of Susitna River Basin streams from 1976 to 1983, Adult
Anadromous Investigations, Su Hydro Studies, 1983,

Year
Stream 1876 1977 1978 1979 1980 1982
§3@xgﬁ§%? Creek 5,412 9,246 5,854 6,215 af 2,546
fDashka River 21,693 39,642 24,639 27,385 al 16,000 o/
Wiliow Creek 1,660 1,065 1,661 1,086 a/ 592 d/
§??%3ﬂ Witlow Creek 833 598 436 324 ¢/ a/ 316 d/
ashwitna River
{North Fork) 203 336 362 457 &/ 156 o/
Sﬁ%@a Cresk 455 €30 1,209 778 a/ 527 d/
Goose Creek 160 133 283 b/ a/ 140 d/
Montana Creek 1,445 1,443 881 1,084 ¢/ af 887 d/
Lane Craek b/ b/ b/ b/ b/ 47
Indian River 537 393 114 285 a/ 1,053
Portage Creek 702 374 140 190 a/ 1,253
Prairie Creek 6,513 5,790 5,154 a/ a/ 3,844
Tlear Creek 1,237 769 997 864 c/ E] 982
Chulitna River
i%aﬁt Fork) 112 168 59 a/ a/ - 119 df
Chulitna River (MF) 1,870 1,782 900 3/ a/ 644 d/
Chulitna River 124 229 62 a/ af 100 d/
Honolulu Creek 24 36 13 37 a/ 27 df
Byers Creek 53 69 a/ 28 a/ 7 d/
Troublesome Creek 92 95 a/ a/ a/ 36 d/
Bunco Creek 112 136 a/ 58 a/ 198
Peters Creek 2,280 4,107 1,335 a/ a/ a/
Lake ﬁv&&k 3,735 7,391 8,931 4 196 é] 3,577
Tatachulitna River 1,319 1,856 1,375 6@8 af 3,101
ron ; 44 135 b/ b/ B/ b/
wartz Creek b/ & b/ b/ b/ L/
Red Creek b/ 1.611 385 b/ b/ b/

counted

oouUn Ltﬁﬁ%” conditions
is asﬂﬁacbeﬁ after peak spawning
wied peak spawning count

total count due to high turbid water



Chinook saimen escapements to index streams in 1983 averaged aporoximately 50

percent more fish than in 1982 (Table 2-3-17). For the west side of the
Susitna River below RM 97 the 1983 escapement was approximately 60 percent
more than the 1982 escapement. The east side Susitna River index streams
below RM 97 were not surveyed during the peak of spawning in 1982 and
therefore no comparison can be made with the 1983 escapement data. e
Talkeetna River drainage (RM 97.1) index streams in 1983 supported égeut 15
percent less escapement than in 1982, For the Chulitna River drainage
{RM 98.5) the escapements were about 430 percent higher in 1983 than in 1882.
In the susitna River reach above RM 98.6 approximately 80 percent higher

escapements wers realized in 1983 than in the previous year.

3.2.2 Sockeye Salmon

3.2.2.1 Intertidal to Talkeotna

3.2.2.1.1 Main Channei Escapement Monitoring

3.2.2.1.1.1 First guﬁ

The first run sockeye salmon escapement into the Yentna River (RM 28) was not
monitored at Yentna Station (TRM 04) in 1983. This station was operational
in Yate June 1983 which is after first run sockeye passed through the lower

Yentna River,

Sunshine Station (RM 80) on the Susitna River main channel was cperated early
enough in the 1963 season to record the Tirst rin sockeye salmon escanement.
An estimate of 3,300 first run sockeye salmen migrated past this locstion in

1983, The 95 percent confidence interval associated with this estimate was

oo

computed at 3,000 to 3,700 fisk (Table 2-3-18), Based on fishwheel catches




the migration essentiaily began on June 6 at Sunshine Station, reached a

midpoint on June 10 and ended on June 19, The peak of migration occurred on

June 14 at 3.7 fish per fishwheel hour (Appendix Table 2-D-6).

Table 2-3-18. Petersen population estimate _§ the first run sockeye salmon
escapament to Sunshine Station, Aduit Anadromous
Investigations, Su Hydro Studies, 1983,

. . . . 1/

Population River Examined Population <~ 95%
Estimate Mile Tagged for Tags Recaptures Estimate Confidence
Location (m) (c) (r) (N) Interval

Sunshine g4 445 2,296 286 3,332 3,006-3,737

Station

Y/ Migration period of first rur sockaye salmon extended from June 5 through
June 28, 1983,

In 1983, the escapement of first run sockeye salmon passed ess&atiaf?y along

the east side of the Sunshine River at Sunshine Station (RM 80). The two

east bank station fishwheels caught 299 first run fish and the two fishwheels

operated off the west side caught only one (Appendix Table 2-D-6).

Age composition data was coilected from 280 first run fish at Sunshine
Station (RM 80) in 1983 (Table 2-3-19). The data indicated the escapement
was comprised mainly of four (26.9%) and five {71.4%; year old fish which had

gone to sea after one winter in freshwater (Table 2-3-19),

Length data was collected from 334 fFirst run sockeye salmon a3t Sunshine

Station (RM 80). The results are presented in Table 2-3-20. The ¥ive and

six year old males sampied at this station aversged . larger lenoth than the




iy.is o7 sockeye salmon lengths, in millimeters, by age class from escapement samples
tecred at Yentna, Sunshine, Talkeetna and Curry stations, Adult Anadromous Investigations,
ydro Studies, 1983,

3
3,

A

Range Limits 95% Conf. Imterval = Hedian
fge

Clss M F M F m F % F

3, 5 380436 - 403 - - 399 -
3, 47 291-465 403 329 403 - - 324 403
8 3 448502 570 469 570 - - 456 §70
4, 37 342-622 427-566 473 484 469-478 481-486 454 483
@; 8 126368 571 358 571 - . 361 571
5\ 2 584-537 536-554 56 543 - . 586 539
5, 462645 439-615 77 548 571582 561-555 583 552
5, 426554 £92-522 495 507 - - 499 510
5, - 540-587 - 564 - - - 564
6, 520600 498-568 564 544 - - 569 546
B! 291-652 403-615 488 502 483-494 499-506 481 495

11-652 490-498

355565 370640 477 499 460-495 478526 480 505
355690 460-615 527 521 516-538 512-529 540 520
- 430-480 - 455 . - - 455
505-590 505 548 505 - . 548 505
355-690 370-650 515 514 506-524 506522 525 515

355690 508-521

400 . 400 . - - 400 .
1 . 460 - 460 - - - 460
21 325665 390-580 476 482 470-481 478-486 476 480
2 360-405 370-550 382 460 - . 380 460
3 - 565 . 565 - - . 565
400655 420-540 573 541 567-579 536-547 580 540




Table 2-3-20. Continued.
n Renge Limits Hean 95% Conf. Interval &/ Median
Collaction Age
Site Cioss M F 2 M F M F M F H F
Sunshine 53 8 9 400-580 430-520 506 4B3 - w 515 485
Station 63 Y - L} - 485-560 - 530 - - - 538
Second RBun ALL ~ 554 584 325-695 370-640 510 502 504-515 499.506 530 560
{Lont nued) 1138 325695 506 503509 505
Talkeetns 31 1 - 420 - 420 - - - 420 -
Station 32 i3 1 320-435 365 343 65 - - 340 365
ﬂg 101 74 330-C26 375-600 472 496 462-482 487-505 465 560
53 17 - 320-460 - 355 - - - 350 -
52 73 58 480-670 480-650 540 563 583-597 550-571 595 560
53 4 2 440570 515-550 521 533 - - 538 £33
ALL & 267 171 320-699 365690 454 526 487509 516-534 500 525
438 320690 509 502-516 518
Cyrry 33 1 - 460 - 400 - - o 400 -
Station 32 7 - 300-405 - 337 - - - CHEY] -
ﬁg 51 31 420630 455545 457 502 - - 450 508
@3 3 - 320365 - 347 - - - 355 -
51 i - 485 485 - - - 488 -
52 7 i5 §20-605 460-580 569 561 “ - 580 G860
54 .y 1 i 570 380 570 380 - - 570 380
ALL 8z 59 300840 380580 459 515 843-875 G4-520 450 515
132 300640 451 469-492 484
Y mates
2/ Female
55 Confidence Interval of the Mean.

§ B
—

Compesite of all aged and non-aged samples.
o g



Table 2-3-19. Analysis of sockeye salmon age data by percent from escapement
sampies collected at Yentna, Sunshine, Talkeetna and Curry
stations, Adult Anadromous Investigations, Su Hydro Studies,
1983.

Age Class Y

Collection Site f

Yentna Station 1024 0.4 &.7 0.4 66.8 0.9 0,5 22.6 1.8 0.2 1.7
Sunshine Station

First Run 290 - - - 26,9 - - 71.4 0.7 1.0 -

Second Run ¢ 0.1 - 0.1 63.4 0.5 0.1 33.7 1.7 - 0.4
Talkeetna Station 344 0.3 4,1 - 580.¢ 4.9 - 38.1 1.7 - -
Curry Station 118 0.8 5.9 - 6%.6 2.5 0.8 18.7 1.7 - -

i Giltbert-Rich Notation

females. The four year old females averaged a larger length than the four
vear oid males. The overall average length of all maie and female first run

sockeye salmon sampled at Sunshine Station was 515 mm.

Figure 2-3-11 provides & percent comparison of the male and female first run
sockeye salmon sampled for age at Sunshine Station (RM 80) in 1983. The
comparison indicates there were about an equal number of male and female four
veay old fish and about 25 percent more males than females among the five
year old fish., The overall maie to female ratic of all aged and non aged

first run sockeve salmon sampled at this station wa: 1.3:1 (Table 2-3-21).

3.2,2.1.1.2 Second Run

The 1983 escapements of second run sockeye salmon weve determined in ¢he

Yentna River (RM 28) at Yentna Station {TRM 04) by SS$ counters and in the
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Figure 2-3-11. Age composition of fishwheel intercepted sockeye salmon at Yentna, Sunshine, Talkeetna and
Curry stations, Adult Anadromous Investigations, Su Hydro Studies, 1983.



Takle 2-3-21. Sex ratios of male and female sockeye salmen by &ge from
escapement samples collected at Yentna, Sunshine, Talkeetna
and Curry Stations, Adult Anadromous Investigations, Su Hydro
Studies, 1983,

Sample Number Sex
Collec ‘on Site Age Size Males Females §§?;?
e
Yentna Station 3 52 51 1 51.0:1
4 698 388 310 1.3
5 255 149 106 1.4:1
6 19 10 9 1.1:1
an Y 1215 722 493 1.5:1
Sunshine Station 3 0 0 0 -
First Run 4 78 38 39 1.0:1
5 209 119 90 1.3:1
6 3 2 1 2,001
Y 334 186 148 1.3:1
Second Run 3 1 1 G -
4 636 312 324 1.0:1
5 353 173 180 1.0:1
6 4 0 4 -
art Y 1138 554 584 0.9:1
Talkeetna Station 3 15 i4 1 14.0:1
4 192 118 74 1.6:1
5 137 77 60 1.3:1
a1 Y 433 267 171 1.6.1
Curry Station 3 8 8 0 -
4 85 54 31 1.7:1
5 25 9 16 0.6:1
ar Y 132 82 50 1.6:1

94
Yo vnet 211 s A naneaned @amn]oe
= Inctudes all aged and non-aged samples.

a2



Susitna River at sunshine Station (RM 83) by the Petersen mark/recapture
method (Table 2-3-8). The 1983 escapement into the Yentna River (RM 28} was
an estimated 104,400 fish (Table 2-3-22). For the Susitna River at Sunshine
Statien (RM 80) :he escapement was estimated to be 71,700 fish (Table
2-3-23).

The migrational timing of the 1983 second run sockeye salmon escapements to
Yentna {TRM 04) and Sunshine {RM 80) stations can be calculated from station
fishwheel catches (Figure 2-3-12). Based on fishwheel catch rates, the Yentna
River {RM 28) migration began on July 14, reached a midpoint on July 22 and
ended on August 15. In the Susitna River at Sunshine Station the escapement
migration began on July 17, reached a midpoint on July 23 and ended on

August 14,

Fishwheel catches of second run sockeve saimon in the Yentna River (&ﬁ 28) at
Yentna Station (TRM 04) and in the Susitna River at Sunshine Station (RM 80}
indicate a migrational preference by the species to passage aiong the scuth
bank at Yentna Station and the east bank of Sunshine Station assuming mixed
stocks and no differential fishwheel selectivity. At VYentna Station the
north bank fishwheel caught approximately 80 percent of the total station
catch of 4,648 second vun sockeve salmon (Appendix Table 2-D-1). The
remaining percentage (20%) was landed i% the south bank fishwheel., At
Sunshine Station, the two east bank fTishwheels caught approximately 67
percent of the total 7,707 station catch and the two west bank fishwheels

caught the remaining 33 percent (Appendix Table 2-D-4}.




Table 2-3-22. Apportioned sonar counts of chinook, sockeye, pink, chum and
coho salmon at Yentna Station, Adult Anadromous
Investigations, Su Hydro Studies, 1983,

Sampling Operational Apportioned Sonar Counts

Location Period

Chinook  Sockeye  Pink Chum  Coho

Yentna rq
Station 6/30 to 4/5 613 104,414 60,661 10,802 8,867

Table 2-3-23. Petersen population estimates with associated 95% confidence
intervals of the sockeye salmon escapements to Sunshine,
Talkeetna and Curry stations, Adult Anadromous Investigationms,
Su Hydro Studies, 1983,

1/ Population Estimate Location
Parameter - - V
Sunshine Station &/ Talkeetna Station Curry Station
m 7,677 421 130
¢ 2,570 1,675 1,474
r 275 166 102
A 4
N 71,745 4,248 1,879
959 C.1. 64,537 - 3,712« 1,582-
80,766 4,965 2,311
Y w = wumber of Fish marked {adjusted).
¢ = Total number of fish examined Tor marks during sampling census.
r = Total number of marked fish observed during sampling census.
e
M = Population estimate. R
£.I. = Confidence interval around N,
2/ i

Suckeye salmon escapement estimate for Sunshine Station does net include
the population estimate for first run sockeye.

o
b
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Adult Anadromous Investigations, Su Hydro Studies, 1983.
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Age composition data of second rum sockeye salmon sampled in 1983 at Yentne
{TRM 04) and Sunshine (RM 80) stations are provided in ?abiﬁ 2-3-19, The
results indicate the escapement into the Yentna River (RW 28) in 1983 was
primarily four (66.8%) and five (22.6%) year old fish that had traveled to
sea in their second year of life. Also represented in the Yentna River
escapement sample were three (5.1%) and six (1.9%) year old fish, and four
(1.3%) and five (2.3%) year old fish that had migrated to sea in their first
or third years of 1ife. Age samples collected at Sunshine Station (RM 30) im
the Susitna River indicate the majority of the escapement was comprised of
four (63.4%) and five (33.7%) year old fish that had left freshwater in their
second year of 1ife. Three and six year old fish represented less than one

percent of the escapement sample from Sunshine Station.

Length data from second migration sockeye salmon sampled at Yentna (TRM 04)
and Sunshine (FM 80} stations in 1983 have been summarized in Table 2-3-20.
The data indicate the sockeye saimon in the Yentna River (RM 28) averaged
ahout 12 mm smaller than the fish sampled in the Susiina River at Sunshine
Station. The average length measured at Yentna Station was 494 mm and at

Sunshine Station 506 mm.

Sex composition data from escapement sampling of second migration sockeye
salmon at Yentna (TRM 04) and Sunshine (RM 80) stations are presented in
Table 2-3-21. Results indicate a higher number of males than females at both
stations. The overall male to female ratio of the Yentna River (RM 28)
ascapement semple calculates at 1.5:1 and for the Susitna River at Sunshine

Station 0.9:1.



3.2.2,1.1.3 Fecundity

In 1983, sockeye salmon fecundities were determined for Susitna River stocks
from samples collected at Sunshine Station (RM 80). A total of 25 female
sockeye salmon were sampled Vor number of eggs between July 28 and 30. The
mean number of eggs per female sockeye salmon was approximately 3,543 and

ranged in value from 2,954 to 4,792 eggs (Table 2-3-24).

Table 2-3-24, Number of eggs, length, weight and associated statistics for
all sockeye salmon sampied for fecundity at Sunshine Station,
Adult Anadromous Investigations, Su Hydro Studies, 1983.

Statistic
Variables '
Sample Standard Standard Ervor )
Size Mean Deviation of the Mean Range
Mumber of Eggs 25 3,543 530.7 106.1 2,954 - 4,792
Length (mm) 25 513 36.8 7.4 465 - 875
Weight (g) 25 1,979 495 .4 99.1 1,325 - 2,775

The relationship between length and the number of eggs per female sockeye
salmon was determined using regression and correlation aﬂaiyﬁis with the
results of these analyses presented in Figure 2-3-13, The correlation
between the two variables is 'good' as indicated by a coefficient of
correlation (r) value of 0.73. Replacing Tlength with weight as the
independent variable also provides a 'good' linear v@?aiimﬁshi$:{wé'ﬁffgﬁfgég

portrayed in Figure 2-3-13.
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Susitna River sockeye salmon fecundities can also be predicted by utilizing

the following multiple regression equation:

Yo = £97.93 + 1.83 (x;) + 1.01 (x,)

whevs: YC = predicted number of eggs
Xg = Tength measurement
Xy = weight measurement

and: ceefficient of determination (v 2) = 61

correlation coefficient (r) = .78

Any further analysis cof these data for the purposes of predicting egg
dgeposition should provide for sockeye salmon egg retention. This information
is provided in vreport section 2.4. it should also be noted, for further
analysis, that it was assumed there was essentially no differences in

fecundities between Susitna River sockeye salmon stocks.
Analyses are also provided for sockeye salmon fecundities segregated by age.
This information is presented in Appendix 2-F but because of the small sample

sizes should be considered as informative and not analytical in nature.

3.2.2.1.2 Spawning Ground Surveys

3.2.2.1.2.1 Sloughs and Streams

3.2.2.1.2.1.1 First Run

In 1983, Papa Bear Lake and its inlet stream weve surveyed to provide tag
recapture date for determining the Tirst run sockeye salmon escapement to

Sunshine Station., Papa Bear Lake and its inlet stream are located in the

53
et
H



Talkeetna River watershed (RM 97.1) as shown in Figure 2-3-14, The tag

recovery results arve provided in Table 2-3-25,

The inlet stream of Papa Bear Lake was the only apparent area where first run

sockeye salmon spawned in 1983. Tag recovery collections and ground arnd

aerial escapement surveys of other Susitna River tributaries in association

with other work reported in Section 3.2 provided no informaticn of first vun

escapement spawning elsewhere.
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igure 2-3-14, Destination of first run sockeye saimon tagged a2t Sunshine

Station on the Susitna River in 1983, Adult Anadromous
Investigations, Su Hydro Studies, 1983,



Based on escapement surveys conducted at Papa Bear Lake and its inlet stream,

t run sockeve salwon reached psak spawning between the second and fourth
weeks of July 1983 (Table 2-3-25). On the June 29 and 30 surveys of this
area, nearly all the fish observed were holding off the mouth of the Papa
Bear inlet siream with the exception of one fish which had ascended the inlet
stream. On July 18, a relatively Tlow number of fish (50-100) were
holding off the mouth of Papa Bear Lake inlet stream and approximately 1300

fish had ascended the creek and were actively spawning.

Tebie 2-3-25. Escapement suvrvey counts of tagged and untageed first run
sockeye salmon tagged at Sunshine Station, Adult Anadromous
Investigations, Su Hydro Studies, 1983.

Sunshine Tags

i/

Area River ~ Survey Tagged Untagged Total Ratio
Surveyed Mile  Date Conditions (r) (¢} {c/v)
Papa Bear Lake 87.1 6/2% Good 134 §78 816 6.1
Papa Bear Lake 97.1 6/29 Excellent 0 1 1 6.0
Inlet Stream
Papa Bear Lake 87.1 6/30 Excellent 22 149 171 7.8

Papa Bear Lake 7.1 7/19 Poor 2/

Papa Bear Lake 97.1 7718 Good 128 1175 1303 10,2
Inlet Stream

1 . " . . .
Y Contluence of stream or receiving system with Susitna River meinstem,

2/ Fish not surveyed for tag recovery data. Approximately 50-100 sockeye
salwon were mitling at the lake inlet,

3.2.2.1.2.1.2 Second Run

2

In 1983, second run sockeve saimon escapement surveys were conducted

2
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These survevs were performed exclusively to provide tag recovery data for use
in calculating an escapement estimate to Sunshine Station (RM 80). The
resulis have been tabulated in Appendix Table 2-G-5. The tag to untagged
ratios recorded for samples greater than 10 fish ranged from 1:2.3 to 1:18.3.
Generally the highest ratios were recorded in the Chulitna River drainage

{RM 97.8) and the Towest in the Talkeetna River drainage (RM 97.1).

3.2.2.2 Talkeetna to Upper Devil Canyon

3.2.2.2.1 Ma%n‘Chanﬁei Escapement Monitoring

3.2.2.2.1.1 First Run

The four fishwheels operated in the Susitna River in 1983 at Talkeetna
Station (RM 103) caught a total of 11 first run sockeye salmon between
June 12 and 24 (Appendix Taﬁ%%vzmﬁag). Four of the 11 fish were caught in
the two day perioce éetwee§ June 21 and 22. Two of the 11 fish a&ggﬁt were
recaptures from Sunshine Station (RM 80). The first recapture at RM 103 was
made on June 13 of a fish that on June 9 had been released at RM 80. The
second recapture occurved on June 16 of a fish that had been tagged four days

eariier  Sunshine Station.

No estimate was made of the 1983 escapement of first run sockeye salwmon to
Talkeetna Station (RM 103} due to the lack of vecaptures at Curry Station
{RM 120) and the absence of first run fish spawning aveas above BM 103. The
first run sockeye salmon that migrated to Talkeetna Station in 1983 were

orobably milling fish which spawned below RM 103.
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The two fishwheels at Curry Station {RM 120) on the Susitna River van
continuously between June 9 and July 5, 1983 without making any sockeye
salmon catches ({Appendix Table 2-D-12). From this observation it can be
concluded that first run sockeye salmon did not migrate to or above R% 120 in

1983.

3.2.2.2.1.2 Second Run

The 1983 escapement of second run sockeye salmon to Talkeetna Station
(RM 103) s estimated at approximately 4,200 fish and at Curry Station
(RM 120), 1,900 fish (Table 2-3-23). The 95 percent confidence interval

associated with these estimates are provided in Table 2-3-23.

The migrational timing of the 1983 escapements to Talkeetna (RM 103) and
Curry (RM 120) stations have been determined from an an&?ysis‘ of the
fishwheel catch data (Section 2.4.3). At Talkeetna Station the second rum
migration of soceeye salmon began on July 15, reached a midpoint on August 1
and ended on August 18. The peak migration occurred on August 3 with 41 fish
being caught in the four fishwheels. Upstream at Curry Station, the
migration began on July 17, reached a midpoint on August & and ended on
August 25 (Figure 2-3-15). The peak catches were made on August 2, 12 and

13. Ten fish were landed each of these days in the two station fishwheels.

Rased on fishwheel catches, 1983 second run fish had no strong preference to
migration along the east or west banks of the Susitna River at Talkeetna
Station (RM 103)., The preference at Curry Station (RM 120) 4in 1983 was
towards the east bank, About 80 percent of the station catch was made by the
east vank fishwheel.
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In 1983, & total of 101 second run sockeve salmon were vrecaptured at
Talkeetna (RM 103) and Curry (RM 120) stations that had been earlier tagged
at Sunshine Station (RM 80). Another 17 recaptures were made at Curry
Station from releases at Talkeetna Station. The migration timing of these
fisit has been graphed in Figure 2-3-16. In comparing the average travel
times between Sunshine, Talkeetna and Curry stations it appears that
migration speed increased and/or milling behavior decreased the further
distance fish traveled upsiream. The average net speed traveled between
Sunshine and Talkeetna stations was 2.4 mpd, between Talkeetna and Curry
stations 3.0 mpd, and between Sunshine and Curry statfons 3.8 mod

(Figure 2-3-18).

Age composition data of second run sockeye salmon sampled at Talkeetna
{RM 103) and Curry (RM 120) stations in 1983 are presented in Table 2-3-19,
The results indicate the majority of the escapements to both locations were
four and five year old fish which had traveled to sea after spending one
winter in freshwater. Alsc represented were three year old fish which

accounted for less than seven percent of the sample from each station.

Length measurements collected from second run sockeye salmon at Talkeetna
(M 103) and Curry (RM 120) stations are summarized in Table 2-3-20. In 1983
the second vun fish averaged about 28 mm larger length at Talkeetna Station
than at Curry Station, The average length measuved at Talkeetna Station was

509 mm and at Curry Station 481 mm.

fesults of sampling second migration sockeye salmon for sex at Talkeetna

(RM 103) and Curvy (RM 120) stations are provided in Figure 2-3-11 and
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Table 2-3-21., The data indicate there were a higher number of males than
females in nearly every age class sampled at both stations. The overall male
to female sex ratio at Talkeetna Station was 1.6:1 and at Curry Station

1.6:1.

3.2.2.2.2 Spawning Ground Surveys
3.2.2,2.2.1 Main Channel

In 1983, there was no inclusive sampling of the Susitna River main channel
for scckeye saimon spawning. Project crews assigned to main channel
escapement monitoring sites at Talkeetna (RM 103) and Curry (RM 120) stations
did not observe any main channel spawning by this species in 1983, The
stream and slough survey crew based at Gold Creek (RM 136.7) located a single
spawning site that extended along the west bank of the Susitna River main
channel between RM 138.6 and 138.9 (Appendix Table 2-G-1). This site was
jocated on September 15, and on that date it supported approximately 11
spawning sockeye salmon. A map depicting the Tlocation can be found in

. - 10
Appendix Table 2-G.

3.2.2.2.2.2 Streams

A total of 20 stream habitats were surveyed in 1983 for sockeye salmon
between RM 98.6 and 161.0. The vresults are presented dn Appendix
Table 2-G-3. A single sockeye salmon was observed in Indian River (RM 138.6)
on August 19. This was the only sockeye salmon observed in any Susitna River
stream habitat in 1983, It can be concluded that sockeye salmon spawning did

not occur in stream habitats above RM 98.6 in 1983,



3.2.2.2.2.3 Sloughs

3.,2,2.2.2.3.1 Observation Life

A total of 77 sockeye salmon were wmonitored to define the average number of
days a single fish could be visually seen in sloughs Moose (RM 123.5), 8A
{RM 125.1) and 11 (RM 135.3). The results, presented in Table 2-3-26,
indicate differences existed between the observation life sf male and femala
sockeye wherein generally, the individual male sockeye salmon spent less time
in a slough habitat than the individual female. The combined average
observation Tife of both male and female sockeye salmon was 8.1 days in Moose
Stough, 13.0 days in Slough 8A and 14.5 days in Slough 11. The differences
between these numbers can be partially explained by differences in visibility
in these sloughs (Figure 2-3-17). The lowest average observation ?iée Was
recorded in Moose Slough, the slough which had the highest frequency of
restricted visibilities. Comparatively, in Slough 11 where the average
observation 1ife was the highest, visibility was the least restricted. The
problem of restricted visibility however does not 1imit the usefulness of the
data for computing total sockeye salmon escapement to slough habitats. The
observation 1ife surveys were conducted during the same time that regular
escapement rounts were conducted with both crews encountering similar
visibility conditions. For example, several times the Susitna River breached
the head of Moose Slough and restricted fish visibility. When this occurred
the crew making individual fish observations were often unable to locate fish
previously identified, At least some of the previously identified fish were
probably present but not visible and therefore considered absent. The crew

conducting escapement counts encountered the same conditions and registeved



Table 2-3-26.

Summary of mean number of days individual ssckeye salmon were

ochserved

in sloughs Moose,

84 and 11, Adult Anadromous

Investigations, Su Hyvdro Studies, 1983.

Males Females Combined

STough

oy L/ Range Mean Range Mean Range Mean
*+ RW " (days) (days) "  (days)  (days) "  (days) (days)

Moose 3 2.0-12.0 8.1 4 8.0-10.5 6.7 7 2.0-12.0 8.1
RM 123.58

84 13 2.0-38.0 10.2 3 18.0-35.0 25.0 16 2.0-38.0 13.0
RM 125.1

i1 35 0.5-37.0 13.0 20 2.0-40.0 17.2 55 0.5-40.0 14,5
RM 135.3 ’

Mean average = 11.8
Y/ —
=% Sockeye Salmen
- Restricted Visibility
Slough
bl g 1 %8 - Yo
Siouch | ez
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Figure 2-3-17.




corresponding results with the counts reflecting the presence of less fish

,ﬁ%éé were probably present.

The average observation 1ife of a sockeye siimon using slough habitats in
1683 was 11.8 days determined by averaging the observation life mesns from
results recorded at sloughs Moose (RM 23.5), BA (RM 125.1) and 11 {RM 135.3)
(Table 2-3-26). This estimate will subsequently be appiied with the regular
escapement count datz to calculate the escapement to sloughs other than
Moose, 8A and 11 between RM 98.6 and 161.0 where respective peak survey
counts exceeded 15 fish. Escapement to sloughs Moose, 8A and 11 wiil be
determined in Section 3.2.2.2.2.3.2 by using the vrespective slough
chservation 1life estimate 1in conjunction with the respective slough
escapement count data. The mathematical method for calculating total

escapement by respective slough habitat can be found in Section 2.4,

In 1983 betwsen 57.1 and 76.4 percent of the sockeye salmon monitored for
observation Tife in sloughs Moose (RM 123.5), 8A (RM 125.1) and 11 (RM 135.3)
initiated or completed spawning in the slough of fivst recorded entry,
{Teble 2-3-27). The remainder (23,6-42.9%) did not spawn. These fish either
departed the slough or died from bear predation or stranding. At least mne
of the seven sockeye salmon monitored in Moose Slough spawrsd elsewhere, as a
fish observed in Moose Slough in mid August was later found in mid September
at Slough 11 where it was observed to have spawned., OCF 55 sockeye salimon
monitored in Slough 11 one fish experienced pre-spawning mortality by being
stranded in a riffle. At sloughs Moose and 8A there were no recorded

mortalities associated with stranding,



Table 2-3-27. Percentages of sockaye salmon monitored for observation Tife
that spawned by habitat zone 1in sloughs Moose, 8A and 11,
Adult Anadromous Investigations, Su Hydro Studies, 1983.

3/ Percent
Stough Percent Spamning Location Non-
with RM n Spawning by Habitat Zone spawning

py) 27 1 2 3 4 5 6 7 4

Moose 7 57.1 50.0 50.0 0.0 - - - - 42.9
RM 123.5
84 16 75.0 8.3 0.0 91.7 - - - - 25.0
RM 125.1
i1 55 76.4 7,1 7.1 0.0 45,3 0.0 28.6 11.9 23.6
RM 135.3 ;
Y g = River Mite
2/

=" Total sampie for all sloughs equals 78 fish; actually 77 individual fish
were monitored with one individual occupying both Moose Slough and
Stough 11. ‘

=/ Habitat zones defined in Appendix Figures 2-G-Z thru 2-G-5, Adult
Anadromous Investigations, Su Hydro Studies, 1983.

=" Includes miliing fish and also bear killed and other non-spawning
mortalities.

In the process of mon{toring sockeye salmon for observation 1ife a record was
kept of where these fish spawned in sloughs Moose (RM 123.8}, 8A (RM 125.1)
and 11 (RM 135.3) in 1983 (Table 2-3-27). At Slough '1 where 42 spawning
fish were monitored, approximately 86 percent of them spawned in the middie
to upper reach of the slough above habitat zone 3 (Appendix Figure 2-6-5).
In Slough 8A, the predominate spawning area was zone 3 {Appendix
Figure 2-G-3). And at Moose Slough, half of the sockeve salmon spawned in

zone 1 and the balance used cone 2 (Appendix Figure 2-G-2}.

-103-



3.2.2.2.2.3.2 Esgagemeat

A total of 35 slough habitats between RM 98.6 and 161.0 ware surveved in 1983

for sockaye salmon. The results are provided in Appendix Table 2.-8-2,

The following 11 sloughs were found to contain sockeye salmon in 1983:

1. Siough 38 (RM 101.4)
Moocse Slough (RM 123.5)

6. Slough %A (RM 133.8)

7. Slough 10 (RM 123.8)
Siough 83 (RM 125.1) &. Slough 11 (RM 135.3)
4. Slough B (RM 126.3) 9

Lad [a]
® ®

. Sltough 17 (RM 138.9)
5. Slough ¢ (RM 128.3) 10. Slough 19 (RM 139.7)
11, Stough 21 (RM 141.1)

The scckeye salmon observed 1in these sloughs were considered second vun
escapement as determined from fishwheel catches and tag releases at Talkeeina

(RM 103) and Curry (RM 120) stations (Section 3.2.2.2.1).

Sockeye satmon spawned in all but three of the slough: listed above. Slougiss
9, 98 and 10 were not considered spawning aveas. Relatively few fish were
seen in these sloughs and thoss observed were not paired-up or engaged in

spawning (Appendix Table 2-G-2),

The total peak count of sockeye salmon te slough habitats above RM 98.6 in
1983 was 558 fish Tess four fish recorded in peak counts of sloughs 9, 9A and
10 (Taole 2-3-28). This total peak couni of 554 does not represent total

escapement or even a consistent portion of the total escapement, due to
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variability in spawning timing and duration. A peak count is at best an
escapement iundex (Cousens, et al}. A more reliable estimate of escapement to
slough habitats can be obtained by developing, for each siough, a spawner
abundance curve expressed in number of Tive fish days and then calculating
cscapement on the basis of mean obuervation 1ife data g?ﬁvﬂéeé in report
Section 3.2.4.2.2.3.1. These caiculations have been accomplished in
Table 2-3-2% for sloughs Moose, 8A, 11 and 21 where the peak survey counts
exceeded 15 fish. The escapements to sloughs 3B, B, 17 and 19 were computed
by multiplying the vrespactive peak survey count by 1.9, This value
represants the summation of the value of the asﬁiﬁatad»s}eugﬁ gscapement
divided by the summation of the toctal peak survey count for those sloughs

with a peak survey count of more than 49 fish.

Table 2-3-28. Sockeye salmon peak survey counts of slough habitats above RM
98.6, Adult Anadromous Investigations, Su Hyd?@wStudigsg 1983,

fumber Counted

STough i?§§§§§? Date Live Jead Total
3/ 101.4 9/19 5 0 3
Moose 123.5 9/9 21 0 22
8h 125.1 9/11 53 3 66
B 126.3 9/18 5 o 5
2 126.3 9/7 2 0 2
o 133.8 9/11 i 6 1
10 133.8 10/1 i 0 i
11 135.3 9/11 237 11 248
17 138.9 9/22 6 0 6
19 139.7 9/9 4 1 g
21 1213 9/9 180 17 197

TUTAL heo 32 aYeie]
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3-22.  Total 1983 sockeye salmon siough escapements between RM 98.6 and 161.0, Adult
Anadromous Investigations, Su Hydro Studies, 1983.

River Total Fish iy Peak Live-Dead Hean Observation = 2/ STough % of Total % of Curpry - 8
Stough Hite Davs Survey Count Life in Days Escapement Slough Escapement Station Escapement
3B 1014 ' 5 10 2/ 0.9 0.5
Hoose 123.5 9.5 22 8.1 21 2.9 1.6
84 145.1 1,687.8 €6 1%.0 130 12,3 6.8

126.3 5 10 ¥/ 0.9 0.5
i3 135.3 &,182.0 248 5.5 564 53,2 29,7
17 138.9 6 11 % 1.1 0.6
19 139,7 5 10 & 0.9 0.5
21 51,1 3,570.% 197 1.8 94 27.8 15.5
TOTAL 13 ,589,7 554 - 1,060 100.5 55,7

= pumber of fish days were calculated for sloughs that had peak survey counts > 15 fish., Refer to Section
2.4 for detailed data analysis procedures.,

1 slough escapement into sloughs having peak Tive-dead survey counts of £15 fish were computed by
%y?ﬁq the p@ak Vive-dead survey count by 1.9. This value represents the summation of the

mated slough escapement divided by the summation of the peak live-dead survey counts for all sloughs
peak survey counts 2 50 fish,
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tation sockeye salmon escapement was approximately 1,900 fish.



In 1983 the total sockeve escapement to the slough habitats above RM 98.6 was
approximately 1,060 fish as calculated by the manprer previously described
{Table 2-3-29). About 93 percent of this escapement occurred in sloughs 11,

21 and 8A in order of contribution.

The estimated (1,060 fish) escapement of sockeye saimon to slough habitats
above RM 98.6 in 1983 s approximately 44 percent less than the same year
estimated escapement (1,900) to the Susitna River at Curry Station (RM 80).
The approximate 800 fish difference represents a combination of several
factors. An unguantifiable number of wmilling fish reached RM 120 which
spawned below RM 98.6 (Appendix Table 2-6-5). A percentage of the sockeye
escapement spawned in the Susitna River main channel above RM 98.6. The
1,900 fish population estimate for Curry Station has a 95 percent confidence
interval of 1,%82 to 2,311 fish. The observation 1ife and peak survey count
data have some undefined levels of error. While all of these factors
contributed to the 800 fish difference between the estimated total siough
escapement and Curry Station escapement estimate, the two factors most likely
to have the greatest influence are the percentage of fish which migrated to
RM 120 and then spawned below RM 98.6, and the 700 fish confidence level

spread on the Curry Station escapement estimate.

Assuming the twe 1983 escapement estimates of second migration sockeye salmon
to Curry Station {(RM 120) and slough habitats above RM 98,6 are accurate and
that less than 100 sockeye salmon spawned in the Susitna River main channel

above RM 98.6 in 1923, the best estimate of milling activity at Curry Station
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is that approximately 39 percent of the 1,900 fish escapement that reached
this station in 1983 spawned below RM 98,6, By the same analysis about 72
percent of the estimated 4,200 fish that reached Talkeetna Station in 1583

were probably milling fish that spawned beiow RM 98.6.

3.2.2.2,2.3.3 Egg Retention

In 1983, a total of 56 female sockeye salmon carcasses were sampled for egg
retention for four slough habitats between RM 98.6 and 161.0. The results
presented in Table 2-3-30 indicate an average retention of approximately 250
eggs per female from combined samples at sloughs Moose (RM 123.5), 8A
(RM 125.1), 11 (RM 135.3) and 21 (RM 141.1). MNearly all the females sampled
in these sloughs had completely spawned. Approximately 79 percent of the
fema}es had retained less than 25 eggs each (Figure 2-3-18). About seven
percent of the sample were from fish that had retained more than 1,000 eggs

each,

Table 2-3-30. Egg retention of sockeye salmon at selected slough habitats
between RM 98.6 and 161, Aduit Anadromous Investigations, Su
Hydro Studies, 1983.

Egg Retention

Stough 1/ Sample Mean Median Range
with RM ~ Size

Moose Slough

RM 123.2 i 7.0 - -
Slough 8A

RM 125.1 2 0.0 - ¢
Stough 11

RM 135,3 33 384.7 1.5 0-3542
Stough 21

RM 141.1 20 62.7 2.0 0-858

Lomposite of all
sioughs sampled 56 249 .2 2.0 0-3542
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Figure 2-3-18. Percent freguency of egg numbers retained by female sockeye
salmon sampled in slough habitats above RM 98.6 in 1983,
Adult Anadromous Investigations, Su Hydro Studies, 1983.

3.2.3 Pink Salmon

3.2.3.1 Intertidal to Talkeetna

3.2.3.1.1 Main Channel Escapement Monitoring

Escapemeny estimates for Susitna River pink salmon were obtained for Yentna
(TRM 04) and Sunshine (RM 80) stations in 1983 (Table 2-2.22 and 2-3-31).
The 1983 pink salmon escapement to the Ventna River (RM 28) based upon the
sonar counts at Yentna Station (TRM 04) was approximately 60,700 fish (Table
2-3-22Y., Daily and cumulative SSS counts for Yentna Station are presented in

Appendix 2-C,



Table 2-3-31. Petersen population estimates with asscciated 95% confidence
intervals of pink salmon migration to Sunshine, Talkeetna and
Curry stations, Adult Anadromous Investigations, Su Hydro
Studies, 1983.

1/ Population Estimate Location
Parameter =
Sunshine Station Talkeetna Station Curry Station
m 2,942 1,987 446
c €,816 3,548 2,851
r 494 743 232
N
N 40,592 9,488 5,481
§5% Cui@ 3?5415‘* Sgglg“ 4587g“
44,360 10,136 6,252
Y @ = number of fish marked (adjusted).
¢ = Total number of fish examined Tor marks during sampling census.
r = Total number of marked fish observed during sampling census.
Fa
N = Population estimate.

s ® A
C.I. = Confidence interval around N.

]

For the Susitna River at Sunshine Station (RM 80) the escapement was
estimated to be 40,600 fish as determined by the Petersen methed (Table
2-3-31). The 95% confidence interval for this estimate was computed at

between 37,400 and 44,400 fish.

The two fishwheeis at Ventna Station (TRM 04) captured 4,489 pink salmon in
1983 (Table 2-3-11 and Appendix Table 2.D-3). Daily fishwheel catches
Cindicate the migration began, reached a widpoint and ended on July 14, 26 and

August 15, respectively (Figure 2-3-19), The wmigration peak occurred on
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July 24 with 298 pink salmon caught in the two fishwheels for an average
catch vate of 6.2 fish per hour. Pink salmon showed little migrational
preference for either the north or south bank., The north bank fishwheel
intercepted 59.4 percent of the pink saimon and the south bank fishwheel

captured the remaining 41.6 percent (Appendix 2-D).

At Sunshine Station (RM 80), fishwheels intercepted 3,085 pink salmon in 1983
(Table 2-3-11 and Appendix Tabie 2-D-6). Based on these catches, the
migration began on July 20, reached a midpoint on July 30 and terminated on
August 15 (Figure 2-3-19). The peak fishwheel catch occurred on July 25. Of
the 3,085 fish intercepted at Sunshine Station, 91.6 percent wevre captured by

the east bank fishwheels.

Length (FL) data associated with 1,126 Yentna Station [TRM 34) pink salmon
samples and 987 fish from Sunshine Station (RM 8C} sre summarized in
Table 2-3-32 and Appendix 2-E. The average overall lengihs at Yentna and
Sunshine stations were 426 and 429 mm respectively. Females at Yentna
Station were 11 mm smaller in Tength than males while Sunshine Station
females averaged 12 mm less than males. Of the 1,126 pink salmon sampled at
Yentna Station 535 were males for a male to female sex ratio of 0.9:1 and 503
of the 987 fish sampled at Sunshine Station were males for a sex ratio

of 1.0:1 (Table 2-3-32),

3.2.3.1.2 Fecundity

In 1983 Susitna River pink salmon fecundities were determined from 22 samples

collected at Sunshine Station (RM 80), These samples we e obtained between



Table 2-3-32.

Analysis of pink salmon lengths, in millimeters, from escapement samples collected at

Yentna, Sunshine, Talkeetna and Curry stations, Adult Anadromous Investigations, Su Hydro
Studies, 1983.

Collection o Sex Ratio Range Limits Mean 95% Conf. Interval 3 Median
Site nt x4 {M:F) M F M F # F H F

Yentna 535 591 0.9:1 335-531 312487 432 421 430-434 419-423 431 421
Station 1126 312-531 426 425428 42%

Sunshine 543 484 1.0:1 350-590 345570 435 423 432-638 421-425 430 420
Station 987 345-590 429 427-431 425

Talkestina 209 365 0.8:1 310605 330520 428 426 425-431 423-429 425 425
Station §74 310-605 427 425-429 425

Curvy 189 192 1.0:1 365645 370-450 425 42% 421-428 422-429 420 42%
Statien 381 365-645 425 422-428 420

Y ates

2 Famalies

2 Confidence Interval of the Mean.



July 29 and 31. Fecundities averaged 1,475 eggs per female and ranged from
1,125 to 1,975 eggs (Tablie 2-3-33).

Susitna River pink salmon fecundities appear to be similar to other Alaskan
and Canadian stocks. McPhail and Lindsey (1970} report large females may
contain up to 2,000 eggs. Morrow (1980) lists the fecundity range between

800 and 2,000 eggs with larger females generally containing more eggs.

For the pink salmon sampled, length and weight were excellent indicators of
the number of eggs per female as i1lustrated by correlation coefficients (r)
of 0.97 and 0.87 vespectively in the two regression analyses shown in
Figure 2-3-20. The greatest predictive precision came from a rmultiple
regression in which length and weight were b@th. used as independent

variables. The equation of the line had the form of:

¥c = 3283.81 + 11.15 (xi) + (0.06) {xz}
where: Y _ = predicted numbers of eggs

Xy = Tength measurement

2]

Xo = weight measurement

and: coefficient of determination (v 2) = (.93

correlation coefficient {vr) = 0.97

Given the difficulty in collecting weight values from large numbers of fish
in field situaticns and the smayl difference in multiple and length

. 2 . PR
regression r- factors a very good estimate of pink salmon fecundities can be



Table 2-3-33. HNumber of eggs, length, weight and associated statistics for
all pink salmon sampled for fecundity at Sunshine Station,
&dult Anadromous Investigations, Su Hydro Studies, 1983.

Statistic
Variables -
Sample Standard Standard Ervor
Size Hean Deviation of the Mean Range
Number of Eggs 22 1,469 273.3 58.3 1,124 - 1,982
Length (mm) 22 433 25.1 5.4 388 - 474

Weight (g) 22 1,044 268.5 57.5 500 - 1,500
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obtained by using a length/number of egys regression @s iilustrated in
Figure 2-3-20. These values assume tha® there is essentiaily no difference

in fecundities of Susitna River pink saimon stocks.

3.2.3.2 Talkeetna to Upper Bevil Canyon

2
3.2.3.2.1 Main Chanuel Escapement Monitoring

The 1983 pink salwmon escapement to Tatkeeina Station (RM 103) was estimated
to be 9,500 fish., The 95% confidence interval was calculated at 8,900 to
10,100 fish {Table 2-3-31). At Curry Station (RM 120) the pink salimon

escapement in 1983 was 5,500 fish, about 4,000 less than the Talkeecna

(73]

tation estimate (Table 2-3-31).

The four fishwheels at Talkeetna Station {RM 103) in 1983 caught a total of
2,213 pink salmon with 84.6 percent of the catch made by the two west bank
fishwheels {Table 2-3-11 and Appendix Table 2-D-9). Based on fishwheel catch
rate interpretotion, the pink salmon wmiyration began on July 23,
simultanecusiy reached a midpoint and peak on July 30 and ended on August 8
(Figure 2-3-21). The peak catch rate on July 30 was an average 3.2 fish per

hour,

A total of 589 pink salmon were intercepted by the two fishwheels at Curry
Station (RM 120) in 1983 (Tahie 2-3-11 and Appendix Table 2-D-12). The
migration began and terminated on July 24 and Auqust 12 with the peak and
midpoint catch beath occurving o~ August 1. OFf all pink salmo~ captured at
Curry Station 64.2 percert weve intercepted by the east bank fishwheel and
35.8 percent by the west bank fishwheel showing a preference ‘or migration

. PR O P Y.V A [P A VR o T SR ey T R
altong the east side of the Susitna River (Figuve 2-3-21).
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In 1983, based on tagged fish recapture dats, pink salmon averaged 3.9 days
travelling between Sunshine (RM 80) and Talkeetna (RM 103) stations or 5.8
miles per day (Figure 2-3-22). The travel time between Talkeetna and Curry
(RM 120) stations, based on 85 tag recaptured pink salmon at Curry Station,
was 7.1 miles per day. The minimum recorded time between these two stations
was one day and the maximum, fourteen days. Curry Station captured 26
Sunshine Station tagged pink salmon which computed to an upstream migrational

speed of 7.5 miles per day between the two stations {Figure 2-3-22).

A total of 674 and 391 pink salmon were sampled for length (FL) and sex data
at Talkeetna (RM 103) and Curry (RM 120) stations in 1983, respectively
(Table 2-3-32). At Talkeetna Station approximately 8.4 percent more females
than males were sampled for a male to female sex ratio of 0.8:1 ratio. The
data indicates females averaged 2 wm less in length than the male samples.
At Curry Station only 1.8 percent more males were sampled for a 1.0:1 ratio.
Male and female pink saimon both averaged 425 mwm in length at Curry Station

in 1983,

3.2.3.2.2 Spawning Ground Survaeys

3.2.3.2.2.1 HMain Channel

In 1983, no sampling crews were assigned the duty of assessing the Susitna
River main channel for adult salmon spawning activity. Personnel assigned to
main channel escapement monitoring at Talkeetna (RM 103) and Curvy (RM 120)
stations in addition to the Goid Creek stream and slough survey crew found no

pink salmon spawning in the main channel above RM 98.6.
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3.2.3.2.2.2 Slough and Streams

In 1983, 35 slough habitats and 20 streams were surveyed for salmon presence

between RM 98.6 and 161.0 (Appendix Table 2-G-2 and 2-G-3).

A total of 14 pink salmon were observed in 6 of the 35 sloughs surveyed above
RiM 98.6 in 1983. The majority of these fish (50%) were observed in Slough 20
(RM 140.0) while the remaining 50% were in sloughs 8 (RM 124.7), B8A
(RM 125.7), 15 (RM 137.2), 19 (RM 129.7) and 21 (RM 141.1). A1l 14 of these
fish were considered milling not spawning pink salmon and consequentially
pink salmon slough escapement in 1983 was reported as zero fish (Appendix

Table 2-G-11).

A total of 1,329 pink salmon were counted in the peak survey counts of 1i
streams between RM 98,6 and 161.0 (Table 2»3&34). The majority (88.1%) were
observed in Indian River (RM 138.6) and Portage Creek (RM 148.9). The
remaining 11.9 percent were located in the other § streams surveyed. It
should be recognized these counts do not vrepresent total pink salmon

escapement but provide a measure of relative abundance.

Peak spawning of pink salmen in stream habitats in 1982 occurved during the
first and third weeks of August (Table 2-3-34). Based on helicopter and foot
surveys of Indian River (RM 138.6) and Portage Creek (RM 148,9) peak pink
satmon spawning oucurred between August 4 and 27 in both of these tributaries

(Figure 2-3-23).
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Table 2-3-34. Pink salmon peak escapement counts for stream habitats above
RM 98,6 in order of contribution, Adult Anadromous
Investigations, Su Hydro Studies, 1983,

Location Date ‘ Number Counted ?er?ent.

Stream (RM) 1/ Live Dead Total Contribution
Indian River 138.6 8/19 837 49 886 66.7
Portage Creek 148.9 8/4 285 0 285 21.4
4th of July Creek 131.0 8/20 63 15 78 5.9
Lane Creek 113.6 8/15 28 0 28 2.1
Lower McKenzie Creek  116.2 8/15 17 0 28 1.3
5th of July Creek 123.7 8/13 S 0 9 0.7
Gold Creek 136.7 877 7 0 7 0.5
Little Portage Creek 117.7 8/22 7 0 7 0.5
Chase Creek 106.9 8/12 5 1 & 0.5
Jack Long Creek 144.5 8/12 5 0 5 0.4
Skulil Creek 124.7 8/20 i 0 1 0.1

TOTAL 1,264 65 1,329 100.0
1/

- River Mile

3.2.4 Chum Salmon

3.2.4,1 Intertidal to Talkeetna

3.2.4.1.1 Main Channel Escapement Monitoring

In 1983 chum salmon escapements were monitored in the Yenina River (RM 28) at
Ventna Station (TRM 04) and the Susitna River at Sunshine Station (RM 80)
(Table ?-3-8). The Yentna River escapement determined by SS$ counters was

estimated to be 10,800 fish (Table 2-3-22). The Susitna River escapement a?



Sunshine Station was an estimated 266,000 fish derived by the Petersen

mark/recapture method (Table 2-3-35),

Table 2-3-35, Petersen population estimates with associated 95% confidence
intervals of chum salmon migration to Sunshine, Talkeetna and
Curry stations, Adult Anadromous Investigations, Su Hydro
Studies, 1983,

1/ Popuiation Estimate Location
Parameter =~
Sunshine Station Talkeetna Station Curry Station
m 16,845 2,086 667
C 16,533 12,139 11,238
r 1,047 502 355
A
i 265,997 50,442 21,115
95% C.1. 251,266~ 46,463~ 19,154~
282,561 55,167 23,523
Y0 = Numher of fish marked {adjusted).
¢ = Total number of fish examined for marks during sampling census.
r = Total number of marked fish observed during sampling census.
PaY
N = Population estimate.

s
C.1. = Confidence interval around N,

The migrational timings of the 1983 chum salmon escapements into the Yentna
River (RM 28) at VYentna Station {(TRM 04} and Susitna River at Sunshine
Station (RM 80) <can be determined by fishwheel catch vrate data
(Appendix 2-D). From this information base the migration at Yentna Station

bpegan on July 15, reach a widpoint on July 30 and ended on August 23. At

f



Sunshine Station the onset of the migration began on July 22, reached a

midpoint in August 1 and ended on September 2.

A comparison of the inseason (1983) fishwheel catches at Yentna (TRM 04) and
Sunshine {RM 80) indicates the chum salmon escapements passed these locations
in two distinct waves (Figure 2-3-24)., The bimodal migration recorded at
these locations may be related to: (1) differential commercial fishing effort
in Cook Inlet: (2) stock separation such as timing differences between stream
and sloughs spawning stocks; and (3) variations in river discharge levels
which caused migration cessation and or altered fishwheel catch efficiency.
& preliminary review of the 1983 commercial salmon fishing data for Upper

Cook Inlet indicates that fishing pressure was relatively static between
early July and early August except for an eight day pericd beginning and
ending orn July 17 and 23 when extra fishing time was given to the inlet drift
net ficsherman., This extra fishing time resulted in ‘very strong’ catches.
In fact the highest 1983 chum salmon catch in the Central District drift
fleet was recorded on July 20 at approximately 123,000 fish. Sockeye, pink
and coho salmon were also caught at seasonal high levels during the July 17
to 23 commercial openings {Ruesch, pers. comm.). Preliminary results of 1983
tag recovery data indicate that chum salmon averaged a 10 day travel time
between the inlet fishery and the lower (RM 26) Susitna River (Tarbox, pers.
comm. ). It is therefore Tikely that the dramatic drop in inseason chum
salmon catches at VYentna and Sunshine stations were at least partially
influenced by commercial fishing in Cook Inlet as the first migration wave at
Yentna and Sunshine stations ended in the first week of August about 11 and
16 days respectively after the pesk commercial catch. In terms of whether an

influencing factor of the chum salmon migration was stock separation, there
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unfortunately was no concerted effort made to collect tags from carcasses
from either sloughs or streams entering the Susitna River above Sunshine
Station nor were there any spawning ground surveys performed in the Yentna
kiver drainage for a data base to accurately determine this. However, stream
and slough escapement were conducted in 1983 upstream of Sunshine Station
and the data indicate chum salmon were not segregated by time of entrance to
these habitats. The surveys indicate that chum salmon were abundant in both
habitats during the last week of July in 1983. It can therefore be surmised
that the first migration wave that passed Sunshine Station between July 22
and August 7 was comprised of both slough and stream spawning fish as the
second migration wave did not began at Sunshine Station until after the
second week of August. The second migration wave that passed Sunshine
Station may well have been exclusively slough spawaing fish but there is

insufficient data to provide confirmation.

The third potential agent influencing chum wmigration in 1983 at Yentna
(TRM 04) and Sunshine {RM 80} stations was river discharge levels. A plot of
the 1983 Yentna River {RM 28) and Susitna River USGS provisional flow data
for the months of July and August show that both river sysitems reached peak
flows in the first week of August (Figure 2-3-25). This was the same time
fishwheels catches declined at Yentna and Sunshine stations (Appendix 2-D).
The sonar counts at Yentna Station also declined in this period. It appears
that high water flows in early August may have caused a temporary delay in
the chum salmon migrations at Yentna and Sunshine stations and corvesponding
declines in station fishwheel catches. At both stations when flows returned
to pre-nigh water levels chum salmon catches increased in the fishwheels and

»

at the same {ime sonar counts also increased at Yentna Station.



DISCHARGE % 10 % (¢ §s)

120 -

SUSITHNA RIVER AT
' USGS STATION
Ho = RO. 18282780

YENTNA RIVER AT
e U8GE STATION
NO. 18284348

{GO =

20 o
1 1 i 1 7 T ¥ 1 ¥ T | | i
T4 T/6 T/ T/8 T/2t Ties T/3 875 8/10 8/15 8/20 8725  8/30
DATE

Figure 2-3-25. Provisional discharge data from July 1 through August 30 for
the Susitna and Yentna rivers, Adult fAnadvromeus
Investigations, Su Hydro Studies, 1983,

Fishwheel catches vecorded in 1983 at Yentna Station (TRM 04) indicate chum

saimon had no strong migrational preference for the south or nu.th bank of

the Yentna River {RM 28) at tnis location (Appendixes Table 2-D-1 and 2-D-2%,

The south bank Yentna Staticn fishwheel caught approximately the same number

™

of fish (50.2%) as caught by the north bank fishwhee) ).
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in the Susitna River at Sunshine Station (RM 80} approximately 96 percent of
the station catch was made in the two east bank operated fishwheels and the
remaining four percent of the catch was made in the two west bank wheels.
This would irdicate a strong wmigraticnal preference of chum saimon at
Sunshine Station to pussage along the east side of the river compared to the
west side based or the assumptions that stocks were mixed and fishwheel catch

efficiency remainad constant.

Age composition data was collected from 553 chum salmon at Yentna Station
(TRM 04) and 1,043 chum szlmon at Sunshine Station (RM 80} in 1983. The
results have been presented in Table 2-3-36. The majority of the escapement
sampied at both stations were five and four year old fish in order of
abundance (Figure 2-3-26). Other ages sampled included fish three and six
years old. These ages accounted for less than three percent of the total age

sampie from each station.

Tabie 2-3-36. Analysis of chum salmon age data by vercent from escapement
sampies collected at VYentna, Sunshirz, Talkeetna and Curry
stations, Adult Anadromous Invest. ations, Su Hydro Studies,

1983,
5 i/
Age Class —~
Gollection Site n -
34 @2 51 6}
Yentna Station 553 7.2 46.1 51.3 0.4
Sunshine Station 1043 3.3 40,1 kR4 1.2
Talkeetna Station 6520 0.8 30,3 68.7 G.2

Curry Stat’on 456 - 27§ 72.1
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Length composite data from (1983} escapement sampling chum salmon at Yentna
{TRM 043 and Sunshine (RM 80) stations are presented in Table 2-3-37 and
Appendix Tables 2-E-13 and 2-E-14. The data indicate ch  salmon averaged a
slightly smaller length in the Yentna River than in the Susitna River at
Sunshine Station. The respective aver.je lengtns were 593 mm and 595 mm. At
Yentna and Susitna rivers sampling locations feme:e chum salmon were about 20

to 30 mm larger in length than the males.

Sex ratio data collected in 1983 from fishwheel caught chum salmon at Yentna
(TRM 04) and Sunshine (RM B0) stations are summarized in Table 2-3-38, At
both éiatisns males were move numerous among the three, five and six year oid
fish sampled, and females out numbered males among the four year old fish
sampled. The chum salmon male to female sex ratio without respect to age was

computed to be 1.3:7 and for Sunshine Station 1.0:1.
3.2.4.1.2 Fecundity

Fecundities of 27 Susitna River female chum salmon were determined from
samples collected at Sunshine Station (RM 8C) between July 29 and 31, 1983.
The mean fecundity was 3,189 eggs per female chum salmon and rangad in number

from 2,478 to 4,076 eggs {Table 2-3-39).

Generally, the greater the length of a female sazimon the more eggs it will
contain, This relationship is apparent from the chum saimon sample collerted
at Sunshine Statior (RM 80). A& regression of length with the number of eqgs
per fTemais vesulted in an ‘excellent’ Tinear relationship (r = 0,83}

as

o 3 T egrgumeny 33 “F ~ vyt e g s x o i AN ! hooeney 5 e E .
Pustrated in Figure 2-3-27.  Also portrayed ia Figure 2.3-77 ds  the



s of chum salmon lengths, in millimeters, by age class from escapement samples

f4ble 2-3-37. Analysis
aaéééateﬁ at Yentna, Sunshine, Talkeetna and Curry stations, Adult Anadromous Investigations,
Su Hvdro Studies, 1983.
follaction hge n Range Limits Hean 95% Conf, Interval Y Kedian
Site Class u L P i F H F M F ’ F
Yentna 3 7 5 1 492.528 452-553 508 515 - 504 526
Station 4, 121 134 462666 489-652 582 570 576589 566-575 584 572
5, 173 i1 448-700 509-658 616 598 611-622 £93-604 621 600
N y 2 - 558-610 - 584 - - - 584 -
ALL = 351 280 448-700 452-658 602 582 597-606 578-586 606 583
631 448-700 593 560-596 596
Sunghine 3} 3 - 515-540 - 525 - - - 520
Station 4, 168 250 410-685 450-650 579 561 573-585 557-565 580 560
5, 339 211 495750 460-750 622 598 618-626 593-603 625 600
6, ] 2 500-895 650-720 664 685 - - 648 685
ALL = 560 565 410-895 450-750 609 580 605-613 577-584 610 580
1125 410-895 595 592-597 600
Talheetna 3 2 3 510-510 500-520 510 512 - 510 515
Station 4, 89 99 470-67 465630 585 572 577-593 566-579 590 575
5; 281 145 515-700 510-710 625 610 621-629 605-615 630 610
6, i - 650 - 650 - - - 650 -
at & 441 287 470-700 365-710 514 594 511-618 589-599 620 600
728 365-710 606 603609 610
urry 4, 77 50 505-640 470-640 586 579 579-592 569588 590 580
Station 5y 229 109 500-715 565-690 631 618 627-635 613-623 630 620
aL Y 318 168 500-715 445650 619 605 615-623 599-610 620 610
487 445.715 514 611-617 615
“ iates k2 Females 3 Confidence Interval of the Hean. 4/ Composite of all aged and non-aged samples.



NUMBER OF EGGS x 100

NUMBER OF EGGSE 2 100

50~

&8+

40~

35 |
3’%@“
/
a5 o 5 y = ~2309.9 +8.9{x)
/ 2z .69
‘ z ,B83
20 -4 T ¥ ¥ ¥ % ' T ¥

400 450 S0O 550 600 850 700 750 800
LENGTH {mm)

23«@,,,4;}“; ?2 : 1413.5 +.49(x)
T
v = 84
%«%@mﬁ % 4 . 7 g 7 7 7 RETRTRE RRIE

20 28 30 35 40 45 50 55 80
WEIGHT {grams)
-27. %umuew of eggs Tor chum calmon sample

L
function of 3@%%%% and weight, Adult Anadromous Investigations,
1687,

!

Su Hydro Studies

at Sunshine Station as 3



~

Table 2-3-38. Sex vratios of male and female chum salmon by age from
escapement samples collected at Yentna, Sunshine, Talkeetna
and Curry stations, Adult Anadromous Investigations, Su Hydro
Studies, 1983,

Sample Number Sex
Collection Site Age Size Males Females ?;?2?
Yentna Station 3 1z 7 5 1.4:1
4 255 121 134 0.9:1
5 234 173 111 1.6:1
& 2 2 0 -
At Y 631 351 280 1.3:1
Sunshine Station 3 3 0 3 -
4 418 168 250 0.7:1
5 €10 339 271 1.3:1
6 12 10 2 5.0:1
an Y 1125 560 565 1.0:1
Talkeetna Station 3 5 2 3 0.7:1
4 188 89 99 0.9:1
5 426 28 145 1.9:1
6 1 1 0 -
an Y 728 411 287 1.5:1
Curry Station 4 127 77 50 1.5:1
5 329 220 109 2.0:1
pt Y 487 319 168 1.9:1

i

/
L Includes all aged and non-aged samples,



Table 2-3-39. Number of eggs, length, weight and associated statistics for
all chum salmon sampled for fecundity at Sunshine Station,
Adult Anadromous Investigations, Su Hydro Studies, 1983.

Statistic
Variables
Sample Standard  Standard Evrror .
Size Mean Deviation of the Mean Range
Number of Eggs 27 3,189 462.0 88.9 2,475 - 4,076
Length {am) 27 617 43.1 8.3 524 - 708
Weight {g) 27 3,566 783.3 150.8 2,225 - 5,475

relationship between weight and fecundity which alsc has an ‘excelient'

correlation coefficient factor (r = 0.84).

Utilizing both length and weight as independent predictor variables the

following multiple regression equation was derived:

¥C = 15.38 + 3.25 {xz} + 0.33 (xz}
where: {c = predicted number of eggs
*1 = measured length
X, = measured weight

and: coefficient of determination (v 2) = 0,72

coefficient of correlation {r}) = 0.85



gtilization of this data for predictive purposes must include an adjustment
for egg retention. This information, for chum salmen, is provided in Section
3.2.4.2.2.3.3. 1t should also be noted that in calculating chum salmon
fecundities it was assumed that there were essentially no stock differences

in number of eggs per individual female for Susitna River stocks.

Chum salmon fecundity data was further reduced for anaiysis by age class.
This information is presented 1in Appendix Table 2-G-15 but due to
insufficient samples sizes should be considered informative and not

analytical in nature.

3.2.4.2 Talkeetna tc Upper Devil Canyon

3.2.4.2.1 Main Channel Escapement Monitoring

In 1983 chum saimon escapement estimates were obtained for the Susitna River
channel at Talkeetna (RM 103) and Curry {RM 120) stations by the Petersen
mark/recapture method (Table 2-3-35). By this method the escapement to
Talkeetnz Station was estimated at 50,400 fich and to Curry Station at 21,100
fish. The 95 percent confidence limits associated to these estimates

calculated at 46,500 - 55,200 and 19,200 ~ 23,500 fish, respectively.

The migrational timings of ({he 1983 chum salmon escapements fo Talkeetna
(RM 103} and Curry (RM 120) stations can be determined by fishwheel catches
made at these locations (Appendix 2-D). At Talkeetna Station the chum salmon
migration began on July 25, reached a midyHint on August 1 and ended on
Rugust 29,  Upstream 17 wmiles at Curry Station, the migration began on

3
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Tn 1983, chum salmor fishwheel catches at Talkeetna Station (RM 103) totaled
2,467 fish and at Curry Station, 861 fish (Table 2-3-11). Catches were
nearly equally distributed between the east and west bank fishwheeis at
Talkeetna Station (Figure 2-3-28). The two east bank fishwheels caught 47.3
percent of the station catch and the two west bank fishwheels landed the
remaining 52.7 percent. These catch percentages indicate chum salmon had a
slight preference for movement along the west bank at this Tlocation.
Upstream at Curry Station, chum saluwon were more numerous along the east bank
than the west bank (Figure 2-3-28). The east bank fishwhee! caught 68.4
percent of the station catch. The remaining 31.6 percent was landed by the
west bank fishwheel. The reported preference of chum salmon for migration
atong the west bank at Talkestna Station and east bank at Curry Station
should be considered valid assuming no stock differention or difference in
catch efficiency between east and west bank operated fishwheels at either
staiion.  Probable factors influencing chum salmon migration along a
particular bank preference are velocity, channel configuration and water

depth.

The vesults of sampling the 1983 chum saimon escapements to Talkeetna
(RM 103) and Curry {RM 170} staticns for age are jprovided in Table 2-3-36.
The data indicate the escapements to both stations were comprised nearly
exclusively of five and four year oid fish by respective order

(Figure 2-3-26}. Three and six year old chum salmon were vepresented at a

W

ks

minimal level at Talkeetna Station and wera not at all present in the

escapement sampied at Curry Station,
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In 1983 chum salmon tagged at Sunshine Station (RM 80) were recaptured at
Talkeetna (RM 103) and Curry {RM 120) stations. Recaptures were alsc made at
Curry Station of fish released at Talkeetna Station. The results are
provided in Figure 2-3-29. The data indicates chum saimon migrated upstream
at an average vate of 3.8 mpd for the 23 miles between Sunshine and Talkeetna
stations. Between the 17 miles from Talkeztna to Curry stations the average
migration speed was less at 3.6 mpa. The overall travel rate between
Sunshine and Curry stations was an average 4.7 mpd. The data, with outliners
removed, would indicate that generally chum salmon ascended at a faster rate
between Talkeetra and Curry stations than in the 23 miles reach downstream.

(Figure 2-3-29).

Length composition data collected in 1983 at Talkeetna (RM 103) and Curry
{RM 120) stations are provided in Table 2-3-37 and Appendix 2-F. Generally
the male chum salimon sampled at these stations were a larger length than the
females. The average chum salmon length measured at Taikeetna Station was

606 mm and at Curry Station, 614 mm.

Sex composition (1983) data collected from escapement sampling of the Susitna
River main channel above Talkeetna (RM 87.1) are provided in Table 2-3-38.
The male to female chum salmon sex ratio computed 7or Talkeetna S.ation
(kM 103} at 1.5:1. Upstream 17 miles at Curry Station (RM 120) the ratio was

1.9:1.
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3.2.4.2.2 Spawning Ground Surveys

3.2.4,2.2.2.1 Main Channel

In 1983 no inclusive main channel spawning ground surveys were conducted.
However, six main channel chum saimon spawning areas were found by the stream
and slough suv vey crew stationed at Gold Creek (RM 137). A 7ist of these
spawning areas are provided in Appendix Table 2-G-1, Maps of these locations

are provideu in Appendix 2-G.

The six main channel spawning locations identified in 1983 were fauad between

RM 115.0 and 138.9 {Appendix Table 2-G-1). The spawning was reccrded between

September 9 and October 1. The site supporting the highest number of

spawners was located downsiream of the mouth of Slough 11 (RM 136.3) at

RM 136.1 {Appendix Figure 2-G-9). At t?is location a total of 177 chum
e ¥

salmor were observed on September 9 and E?* 1983. The numbers of spawning

chum salmon observed at the other five locations ranged from 4 to 56 fish.

3.2.4.2.2.2 Strveams

In 1983 a total of 20 streams were surveyed for salmon presence between

RM 92.06 and 161.0. The resuits ave provided in Appendix Table 2-G-3.

Seven streams above RM 98.6 were found to contain chum salmon in 1983
(Table 2-3-40).  Peak spawning ground counts substantiated a minimum
escapement of 1,411 fish into these streams. The majority (88.4%) of the

fish were counted in Indian River (RM 138.8) and Portage Creek {(8M 148.9).



Table 2-3-40. Chum salmon peak escapement counts for stream habitats above
RM 98.6, Adult Anadromous Investigations, Su Hydro Studies,

1983.
Location i ’ Number Counted

Stream (RM) 1/ Date Live Dead Total
Lane Creek 113.6 8/15 6 0 6
Lower McKenzie Creek 116.2 8/15 1 0 1
5th of July Creek 123.7 8/5 6 0 6
4th of July Creek 131.0 8/27 143 5 148
Indian River 138.6 8/27 287 435 722
Jack Long Creek 144 .5 8/12 2 0 pa
Portage Creek 148.9 8/26 424 102 526

TOTAL 869 542 1,411

Y River Mile

In 1983 fewer chum salmon were enumerated in Indian River (RM 138.6) by
helicopter than were actually present based on a comparison of what was
counted on the ground in the first mile of stream and the aerial counts by
helicopter of the total 16 mile veach of stream from the wmouth
(Figure 2-3-30). Considering 16 miles of stream weve surveved by air and
less fish were observed during the aerial census than on fool over the first
stream mile, it could be concluded, aside from aerial counts providing a poor
measure of Indian River escapement, ihat the first mile reach of Indian River
in 1983 was an essential chum scimon spawning habitat of possibly more <lue

than the remaining (1% miles) upstream reach.

At Portage Creek (RM 148.9) 1in 1983, move chum salmon weve counted by

helicopter in the total 25 mile reach of stream than on foot in the first
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quarter mile reach ({Appendix 2-G-3}. From a comparison of the timing
differences between the ground and helicopter counts, it could be concluded
that the Tirst quarter mile reach of Portage Creek is mainly a migrational
corridor and the majority of the fish enumerated in this reach on the ground
counts were fish that spa- -:d upstream (Figure 2-3-30). If the first quarter
mile reach of Portage Creek were of similar spawning habitat value as the
upper stream reach the difference in timing of the peak counts would not be

as apparent as illustrated in Figure 2-3-30,

For 1985, the chum salmon escapement counts of stream habitats above RM 98.6
provided a basis to determine when spawning occurred. From this information -
base chum caimon spawnad in stream habitats from the last week of July
through the second week of September (1983} with the peak of spawning

occurring between the first and last weeks of August.

3.2.4.2.2.3 Sloughs
3.2.4,2.2.3.1 Observation Life

In 1983, a total of 67 chum salmon were mesitared for observation 1ife in
sloughs Moose (RM 123.5), A' (RM 124.6), 8A (RM 123.1), 9 (RM 128.3) and 11
{RM 135.3) The results are presented in Table 2-3-41,

The average observation life ¢f a chum salwon in a siough habitat was 5.9
days as detevmined from the results of five sloughs studied in 1983 {Table
2-3-41). However, observation 1ife averages varied between sloughs and

between male ard female chum salmon. For exawmple chum saimon averaged 4.1

~ A4



Table 2-3-41,  Summary of mean number of days individual chum saimon were observed
in sloughs Moose, A', 8A, 9 and 11, Adult Anadromous Investigations,
Su Hydro Studies, 1983. ‘ :

Males Females Lombinad
Stough - e :
1/ Range Mean Range Mean . Range Mean
* R " (days) (days} " {days) (days) " (days) (days)
Moose 6 2.5-11.0 9.6 1 - 1.0 7 2,5-11.0 9.8
RM 123.5 | |
Al 10 2.0-14.5 7.4 3 2.0-8.0 5.5 13 2.6-14.5 6.7
RM 124.6
8A 3 4,0-6.0 4,7 2 8.5-16.0 §.3 = 4,0-10.0 §¢5
RM 125..
9 8 1.0-10.0 3.1 7 2.0-10.0 5.3 15 1.0-16.0 4.1
RM 128.3
i1 13 1.5-15.5 4.8 16 1.5-30.5 9,7 29 1.5<38.5 7.5
RM 135.3

Mean Average 8.9

Y RM = River Mile

observation days in Siough 9 (RM 128.3) whereas in slough 11 (RM 135.3) the
average was 7.5 days. In these same sloughs the average observation life of
maje chum salmon was less than that recorded of female chum salmon. The
difference in chum salmon observation 1ife between sloughs can be partially
attributed to variations ia the visibility of fish in the sloughs. For
example, as shown in Figure 2-3-31, visibility in 1983 was restricted in
Stough 9 much of the time chum salmon were present and it was here that chum
salmon averaged the Towest observation 1ife of 4.1 days. In those sloughs
such as Slough 9 where restricted visibility conditions were often encounted
it was difficult to locate fish., This generally lsad to less observation

time per fish beirng recorded 1in these habitats., There wmay be

S ine



differences in the average stream life of chum salmon between sloughs, with
stream life being defined as & measure of the number of days a fish is
physically present in a habitat without regard to visibility. However, a
Timitation of the observation 1ife data is that influences of visibility and
stream 1ife can not be separated with a relatively small sample of fish such

as in our case.

kmmmmg Cﬁum Salmon
7777771 Resiricted msammy

Slough
i f 4 %5- 1%,
Slough
) § | %6 - 718
L7
Slough |, 18, 10,
84 { 4 /8 - "/a
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Figure 2-3-31. Periodicities of restricted visibility conditions and chum
salmon 1ife observations in 1983 at sloughs Moose, 8A and 11,
Adutt Anadromous Investigations, Su Hydro Studies, 1983,

In 1983, not all the fish monitored for observation 1ife were confirmed
spawners (Table 2-3-42). The percentage of non-confirmed spawners varied

between sloughe. At sloughs A' (RM 124.6) and 8A (RM 125.1) all the fish



monitored were observed at one time or ancther to be spawning. At Mgose
Stough (RM 123.5) only one of the seven fish monitored spawned, In slough ¢
(RM 128.3) and 11 (RM 135.3), 71.4 and 79.3 percent of the fish saupled
respectively were cobserved spawning. The high percentage of non-spawners in
Moose Slough can be attributed in part to milling activity. DOf the seven
7ish monitored six were classified as milling fish. Two of these fisﬁ tater

spawned in Slough 11.

Table 2-3-42 in combination with Appendix Figures 2-G-2 thru 2-G-5 summarize
where the chum salmon monitored for observation life in 1983 spawned within
sloughs Moose (RM 123.5), 8A (RM 125.1), 9 (RM 128.3) and 11 (RM 135.3). The
most obvious finding was that chum salmon generally had a higher preference
towards the Tower sTough habitat zones for spawning than sockeye salmon, For
exampie at Stough 11 approximately 90 percent of the chum salmon spawned in
habitat zones 1 and 2 whereas about 85 percent of the sockeye salmon spawned

above habitat zone 3 (Section 3.2.2.2.2.3.1).

3.2.4,2.2.3.2 Escapement Counts

In 1983 & total of 35 sloughs habitats above RM 98.6 were surveyed for saimon

presence. The results are presented in Appendix Table 2-6-2,

Twenty three of the 35 sloughs surveyed above RM 98.6 were found to contain
chum salmon in 1983 (Table 2-3-43), Eighteen of these sloughs were used for
spawning. Sloughs 38 (RM 101.4), 5 (RM 107.6), 6A (RM 112.3), 8D {(”M 121.8)
and 10 (8M 133.8) were congidered to be only mitling areas based on the

absence of csrcasses and spawning activity,

147



Table 2-3-42. Percentages of chum salmon monitored for chservation life that
spawned by habitat zone in sloughs Moose, A', BA, 9 and 11,
Adult Anadromous Investigations, Su Hydro Studies, 1983.

Percent

Stough Percent Spawning Locations Moo
with RM n Spawning by Habitat Zone e/ gpawqing

t 1 2 3 4 5 6 7 3
Moose 7 i4.3 100.0 0.0 - - - - - 85.7
RM 123.5
At 13 100.0 - - - - - - - 0.0
RM 124.6
8A 5 100.0 20.0 80.0 0.0 - - - - 0.0
RM 125.1
9 14 71.4 0.0 40,0 60.0 - - - - 28.6
RM 128.3
11 29 79.3 3%.1 52.2 0.0 8,7 0.0 0.0 0.0 20.7
RM 135.3

L pm o= River Mile

2/ abitat zones defined in Appendix Figures 2-G-2 thru 2-G-5, Adult

Aradromous Investigations, Su Hydro Studies, 1983.

Inciudes milling fish and also bear killed and other non-spawning
mortalities.

The highest concentrations of spawning chum salmon were found in sloughs 11
{22.9%), 21 (16.3%) and 9 (14.6) between the second week of August and the
tast week of September, 1983. Spawning peaked in these habitats between the
last week of August and the first week of September (Figure 2-3-32 and

Appendix 2-6},
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Table 2-3-43, Chum salmon peak escapement counts for siocugh habitats above
RM 98.6, Adult Anadromous Investigations, Su Hydro Studies,

1983.
. . Number Counted
Stough Location Date e s :
() Live Dead Total
P 130.2 9/12 37 12 ag
38 101.4 8/26 3 ] 3
5 107.6 8/15 1 0 1
6A 112.3 g/5 ) 0 6
8D 121.8 8/3 1 0 1
8c 121.9 9/9 2 2 -4
8B 122.2 9/9 104 0 104
Moose 123.5 8/5 68 0 68
Al 124.6 8/15 76 1 77
A 124.7 8/27 i 1 2
84 125.1 8730 34 3 37
B 126.3 9/11 3 4 7
9 128.3 9/11 105 54 169
gA 133.8 §/18 88 17 105
10 133.8 10/1 H 0 1
11 135.3 g/18 94 144 238
13 135.9 g/1 0 4 4
15 137.2 8/25 1 i 2
17 138.9 8/25 85 1 30
19 139.7 9/3 2 1 3
20 140.0 9/3 33 30 63
21 141.0 9/9 149 170 319
22 i44.5 8/18 109 5 114
TOTAL 1,007 460 1,467
Y River Mile

In 1983 the total peak spawning count of chum salmon to siough habitats above
fiM 98,6 was 1,467 fish less 12 fish recorded in peak counts of sioughs 3B, 5,
6A, 8D and 10. (Tablie 2-3-44). This count of 1,455 fish represents an index
of the total escapement {Cousens et. al.). An estimate of the total spawning
escapement has been provided in Tabie 2-3-44 of 2,950 fish. This estimate

represents about 14 pevcent of the estimated chum salmon escapemant to Curry

~149.



Table 2-3-84, Totai 1983 chum salmon slough escapemenis between RM 98.6 and 161.0, Adult
Anadromous Investigations, Su Hydro Studies, 1983,

River Totat Fish &/ Peak Live-Dead Mean Observation £lough % of Total % of Curry ¥
Stouyh Kiie Days Survey Count Life in Days Escapement Slough Escapement Station Escapement
9 500.2 659.0 %9 6.9 96 3,3 0.5
8C 91,9 % g 2/ 0.3 0.1
88 122.2 1,799.8 104 6.9 261 8.9 1.2
Moose 123.5 846.1 68 9.8 86 2.9 0.4
At 124.6 1,036.8 77 6.7 155 5.3 0.7
A 128.7 2 y 2/ 0.1 0.1
gA 125.1 730.0 37 6.5 112 3.8 6.5
8 126.3 7 1y 2/ 0.5 0.1
5 128.3 1,765.0 169 5.1 430 14,6 2.0
oA 133.8 1,595.6 105 6.9 231 7.9 1.1
11 135.3 5,055.2 238 7.5 674 22,9 3.2
13 135.9 4 g 2/ 0.3 9.1
15 137.2 2 y 2/ 0.7 0.1
17 138.9 1,143.4 90 6.9 166 5.6 0.8
19 139.7 3 6 0.2 0.1
20 140,0 713.1 63 6.9 103 3.5 0.5
21 1411 3,321.0 319 6.9 181 16.3 2.3
72 144 .5 722.8 114 6.9 105 3.5 0.5
TOTAL 15,387.8 1,455 - 2,944 100.0 | 13.8

0y Number of fish days were calculated for sloughs that had peak survey counts 15 fish. Refer to Section
2.4 for detailed data analysis procedures.

2y Total slough escapement into sloughs having peak live-dead survey counts of 15 fish were computed by
multiplying the peak live-dead survey count by 2.0, This value represents the summation of the
estimated slough escapement divided by the summation of the peak live-dead survey countc for all sloughs
with peak survey counts 50 fish.

=/ 1983 Curry Station chum saimon escapement was approximately 21,100 fish.
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3.2.4.2.2.3.3 Eag Retention

In 1983, a total of 229 female chum salmon carcasses were sampied for egg
retention in 12 sloughs and one main channel spawning habitat between RM 98.6
and 161.0 {(Table 2-3-45}, The average egg retention from a composite of
these samples was 114.1 eggs per female. The median retention was 5.0 eggs
which indicates nearly all the females sampled had completely spawned, Less
than four percent of the females sampled died retaining more than 1,000 eqgs

each (Figure 2-3-33).
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Figuve 2-3-33. Percent ?V@Qa@ﬁﬂ” of egg numbers retained by female ¢
salmon sampled in siough habitats above RM 98.6 in gg@ga
Adult Anadromous Investigations, Su Hydro Studies, 1983

s
g,



LM JBALY = i

i

81€-0 0°% P pajdues sybnoys

] wil 6ge
112 30 ajisoduo)
g 0 A 5ol Wy
27 ubnoig
PL0T-0 §°E §°2% §9 1717 Wi
12 4bnois
L8910 gt £ opt gt 070FT Wi
02 ubnois
A R 0648 0°i8 Z L7681 WY
61 ybnojs
201-¢ G /2 £°6E b 67861 WY
L1 ybnoys
881e-0 06°2 07081 €S E°GET Wy
; {1 4ybnois
625-G 0791 g gel £l 2°GE1 Wy
Lauueyl uiey
- - 0°1g 1 87el WY
¥6 4bnois
9410 06 7101 15 £°821 Wi
& ybnoys
i1 0y 0¥ Z 17621 Wi
¥g ybnois
a ARt 0°s 1°96 At g ydl Wi
¥ ubnois
6141-0 0°¢ §°98¢ L GTEST WY
ybnols 2s500u
- - 0°5eg 1 27001 We
Z ubnois
sbuey U2 Lpop H= TR ZV4RN ~ bE Ulim
o dutes 1 jeyiqey
Buyumeds

uyoLauayay Bb3

"£861 “saipni§ oupdy
ng ‘suoiiebi}saAu] SNOWOAPBUY 1(NPY ‘I91 Pue 9°Qf Wy ussMiaq
s3ejiqey Sutumeds pal0s{ss 18 UCW{ES wnyd 0 udLiusiad bb3  cgp-g-7 s1Qe}




3.2.5% Coho Salmon

2.2.5.1 Intertidal to Talkeetna

3.2.5.1.1 Main Chennel Escapement Monitoring

The 1983 escapement of coho salmon into the Yentna River (RM 28) was
monitored by S$SS counters located at Yentna Station (TRM 04}, The escapement
was approximated to be 8,830 fish (Table 2-3-22). Daily coho salmon passage

rates are presented in Appendix Table 2-C-3 and Appendix Figure 2-C-1.

At Sunshine Station (RM 80) the coho salmon escapement was estimated to be
15,256 fish in 1983 (Table 2-3-46). This wvalue was derived using
tag/recapture estimation technigues and had an associated 95 percent

confidence interval of 13,450 to 17,600 fish (Table 2-3-46).

Table 2-3-46, Petersen population estimates with associated 95% confidence
intervals of coho salmon migration to Sunshine, Tatkeetna and
Curry stations, Adult Anadromous Investigations, Su- Hydro
Studies, 1983,

1/ Population Estimate Location
Parameter =
Sunshine Station Talkeetna Stati Curvy Station

m €,2% 354 /0

¢ 1,243 275 117

r 183 41 10

&

N 15,235 2441 819
‘E b s

95% C.1. 13,437~ 1,804 514
17,589 3,402 2,011

A m o= Humber of fish marked (adjusted).
¢ = Tota: number of fish examined for marks during sampling census,
r o= Total number of marked fish observed during sampling census.

N

L . T . . b % B Y [

e JENPEAR A O R e [ 2 4
e, C.1. = Confidence interval around N,

i
e

Population estima
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in 1983, 574 coho salmon were intercepted by the two fishwheels operated at
Yentna Station (TRM 04) and defined a 59 day migrational period (Table
2-3-11). Bazsed on these fishwheel catches the migration began on July 7,
reached a midpoint on July 27 and extended through the last operationail day,
September 4. The migration peak occurred on approximately July 23 {Appendix
Table 2-D-3, Also based on fishwheel captures, it was determined that coho
salmon were more abundant along the south bank where 63 percent of the

fishwheel catch at this station was recorded {Figure 2-3-34).

By interpretation of fishwheel catch statistics it was found that the coho
salmon migration to Sunshine Station (RM 80) in 1983 began on July 23,
reached a midpoint on August 5 and was essentially complete by August 25,
The migration reached a peak on August 4 (Appendix Tablie 2-D-6}. From 2,254
fishwheel captures it was determined that coho salmon migrated primarily
along the east bank where 82 percent of the interceptions at this station

occurred (Table 2-3-11 and Figure 2-3-34),

The distribution of f{ishwheel catch per hour as a2 function of time {s
illustrated in Figure 2-3-34 and reveals a distinct bimodal patiern in the
ceho salmon cateh curve for fishwheels located on both banks of the river at
Yentna (TRM 04) and Sunshine (RM 80) stations. Tnis pattern is also apparent
for the fishwheel: located at Talkeetna (BM 103) and Curry (RM 120) stations
(Figure 2-3-35). Three possible explanations may serve to explain this
distribution., They ave: 1) delaved response to coho salmon catches in the
Cook inlet commercial fishery, 2) stock differences in wigrational timing of
cohe salmon and 3} alteration in migrational movements in response to a

variation in ceasonal Susitna River cischarges. In reviewing the fishwheel
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catch figures it can be seen that the low catches occur an approximately the
same days, August 9 and 10 at all four sampling stations. Differential
migrational rates for individual stocks and low catches as a result of the
commercial fishery would result in Tow points in the fishwheel catch
distribution at time intervals corresponding to coho salmon migrational rates
between stations. This however, is not the case and by examining 1983 USGS
provisional Susitna and Yentna rivers discharge data it can be found that
peak flows (flooding conditions) occurred on approximately August 10 and 11
in both rivers {Figure 2-3-25). These peak flows correspond exactiy to the
low points in the fishwheel catch per hour curve and would seem to be the
most plausible explanation to the bimodal catch distribution at these

stations.

A portion of the 1983 coho salmon escapement passing Yentna {TRM 04) and
Sunshine (RM 80) stations were sampled to identify population age
composition. Results are summarized in Figure 2-3-36 and Table 2-3-47, - Coho
salmon migrating to Yentna Station were comprised of 80.4 percent four year
old fish, 16.1 percent three year old fish and 3.5 percent five year old
fish., A1l coho salmon sampled here spent at least one winter rearing in
freshwater and 80.7 percent migrated to sea in their third year of Vife,
Interestingly, 2.6 percent of the sample did not overwinter in the ocean
environment instead returnad in the fall of the same year they migrated to
sea, At Sunshine Station 516 coho salmon scales were c¢ollected from the
escapement (Table 2-3-47). OF these scales 63.3, 35.9 and 0.8 percents
represented four, three and five year old fish, respectively. The majority
of the coho salmon sampled, 63.1 percent, cutmigrated in their third year of
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Length (FL) and related age information was also collected from a subcample
of the coho salmon escapement at VYentna (TRM 04) and Sunshine (Rd 80)
stations in 1983 and the results are summarized in Table 2-3-48. The mean
Tength of all ccho salmon measurad at Yentna Station was 528 mu. The
composite mean length of all coho salmon meavured at Sunshine Station was 523

mm. Sex composition relative to age for coho salmon collected at Yentna and

Table 2-3-47. Analysis of coho salmon age date by percent from e¢scapement
samples coliected at Yentna, Sunshine, Talkeetna and Curry
stations, Adult Anadromous Investigations, Su Hydro Studies,

1983,
Age Class Y

Collection Site n

32 33 42 43 Qﬁ 54
Yentna station IT 148 1.6 a.3 79.1 1.0 3.5
Sunshine Station 516 35.9 - 0.2 63.1 - 0.8
Tal..eetna Station 231 39.4 - 0.4 60.2 - -
Curry Station 47 46.8 - - 53.2 - -

1/ Gilbert-Rich Notation
Sunshine stations in 1983 indicate that mzales were consistently more abundant
than females for a1l ages at both sites, with overall sex ratios of 2.3:1 and

1.2:1 in the above station order {(Tehle 2-3-49),

3.2.5.2 Talkeetna to Upper Devil Canyon

3.2.8.2.1 Main Channel Escapement Monitoring

The coho salmon escapement to Talkeetna Station {RM 103) was approximately
2,450 fish in 1983 {Table 2-3-46), At Curry Station (RM 120) the escapement

was estimated to be 820 coho salmon (Table 2-3-48), Both estimates include

« i 0}



Analysis of cohe salmon lengths, in millimeters, by age class from escapement samples collected

at Yentna, Sunshine, Talkeetna and Curry stations, Adult Anadromous Investigalions, Su Hydro

Stu

jes, 1083.

n Range Limits Hean o o+, Interval ¥ Yiedian
Coliection Age
Site Class u &/ & H F M F H F " F
fentnz 3, K] 15 405-598 398-571 492 452 472-511 464521 483 505
Station ;%3 5 - 240-330 - 292 - - 286 -
4, - i - 531 - 531 - - - 531
%3 176 76 320-655 387609 G643 538 534-551 528-549 556 552
4, 3 - 300-331 = 318 - - - 315 -
Ss o 9 2 552-625 542597 596 570 - - 592 570
AL 2/ 349 149 240-679 348-613 527 530 519-535 522-539 548 542
498 240-679 528 522-534 544
Sunshine 35 116 75 385625 400585 487 491 478-496 480-502 488 500
Sration 832 - 1 - 475 - 475 - - - 475
g i79 147 395.630 410-640 539 540 531-547 534547 545 540
5,3 3 1 800-645 570 525 570 - - 630 870
BLL & 438 356 385-665 400-640 523 524 517-5¢8 519530 520 530
764 385-665 523 520-527 - 5¢%
Tolkestna 3y 58 3z 380-595 395-590 482 499 468-496 481517 470 510
Station 4, 1 - 450 - 450 - - - 450 ~
4, 77 £2 430-640 4506680 542 552 530-553 542-561 550 555
L Y 226 135 340-690 395700 522 538 §14-536 £30-546 530 540
361 340-700 528 522534 540
Lurey 3, 16 6 430-530 354555 477 480 451-493 - 470 500
Station 4y 17 & 4B0-610 500-590 554 553 534-575 . 555 560
ALL & 48 24 420-610 354600 518 530 503-534 - 515 543
72 394-630 522 509-53% 530
i/ Fales ¥y Femaies, 3 Confidence Interval of the Hean. 4 Composite of a1l aged and non-aged samples.




an unknown number of milling fish which returned downstream to spawn below

the respective stations.

As depicted in Appendix Table 2-D-9 and Fiqure 2-3-35 fishwheel catches
indicate the 1983 coho salmon migration at Talkeetna Station (RM 103) began

on July 30, reached a median on August 14 and was essentially complete by

Table 2-3-49, Sex vratios of male and female coho salmon by age from
escapement samples collected at Yentna, Sunshine, Talkeetna
and Curry stations, Adult Anadromous Investigations, Su Hydro
Studies, 1983,

] Sa@pie | Number _ Seﬁ

Coliection Site Age Size Males Fomales %;?;g
Yentna Station 3 50 35 15 2.3:1
4 250 173 77 2.2:1

5 11 g 2 4,5:1

an Y/ 498 349 149 2.3:1

Sunshine Station 3 185 110 75 1.5:1
4 327 179 148 1.2:3

5 4 3 i 3.0:1

ary XY 794 438 356 1.2:1

Taikeetna Station 3 91 59 32 1.8:1
4 1490 78 62 1.3:1

4

ann Y 361 226 135 1.7:1

Curry Station 3 22 16 & 2.7:1
4 25 i7 8 2.1:1

ann Y 72 48 24 2.0:1

1/

<0 Includes ali aged and non-aged samples.



Septemter 7. The migration peak was on August 16. From the illustration of
fishwheel catch rates portrayed in Figure 2-3-35 ccho salmon were more
abundant along the west banmk, where 69 percent of the fishwheel catch at this

station was recorded,

t Curry Station (RM 120), the 1983 coho salmon fishwheel migration started
on July 28, was mid-way through on August 12 and virtually compliete by
September 2 (Appendix Table 2-D-12 and Figure 2-3»35}. The peak of migration
occurred on August 15. From the 93 fishwheel captures it is apparent that
coho salmon were more prevalent along the east bank, where 63 percent of the

fishwheel catch at this station occurred (Figure 2-3-35).

Recaptures of coho salmon tagged at Sunshine (RM 80) and Talkeetna (RM 103)
stations in 1983 provide the basis for the migrational timing information
which is portrayed in Figure 2-3-37. As illustrated, cohc salmon required an
average of 17 days or 1.4 mpd to navigate the distance of 23 miles between
Sunshine and Talkeetna stations. Between Sunshine and Curry (RM 120)
stations, a 40 mile distance, the average travel time was 21 days or 2.0 mpd.
The 17 miles between Talkeetna and Curry stations were travelled by caho

salmon in an average of three days for a rate of 5.7 mpd.

Twe hundred thirty-one and 47 coho salmon intercepted by fishwheels located
at Talkeetna (RM 103) and Curry (RM 120) stations weve sampled for age in
1983, Results ave summarized in Table 2-3-47 and Figure 2-3-36. The sample
collected at Talkeetna Station segregated to 60.6 pevcent four yeav oltd fisgh
ard 39,4 percent {hree year old fish. The majority of the coho salmon, 60,2

,.

® : < rrgnm 4 o 4 o 1 3" I ogeomms  oqde 4 & n e o T [ %y g
percent, migrated to sea in their third year of 1ife., Those sampled at Curvy
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Station were comprised of 83.7 and 48.8 pevrcent four and three year old fish,

respactively., Again, the largest povtion, 53.2 percenit, migrated to sea in

i

Length (FL) and associated age data were also coliected from a subsample of
the coho salmon intercepted at Talkeetna {RM 103) and Curry (RM 120) stations
in 1983. The resuyits of these measurements are presented in Table 2-3-48 and
Appendix 2-E. Coho salmon sampled at Valkeetna Station averaged 528 wmm for
ail sampies and at Curry Station the mean length was 522 mm for all samples.
The number of meles wasg consistently greater than the number of females for
all ages at both Talkeetna and Curry stations and as shown in Table 2-3-49
male to female sex vratios for all {ish sampled were 1.7:1 and 2.0:1,

respectively.

3.2.5.2.2 Spawning Ground Surveys

3.2.5.2.2.1 Main Channel

There was no opevational Susitna River main channel spawning survey program
in 1883, However, while conducting siough and stream surveys one main

=

channel coho saimon spawning site was jocated at RM 131.1. As {ilustrated in
Appendix Figure 2-G-8 this site wss approximately 150 yards upsiream from the
confluence of 46 of July Creek. Two coho salmen were observed nesr redd

sites hers on Sctover 1 {Append e 2-G-1).
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3.2.5,2.2.%2 Sloughs and Sireams




hetween July 26 ano October 8 with the vresultfs 1listed 1in Appendix

Coho saimon were observed in three of the sloughs suvveyed in 1983 although
this presence was not considered to rvepresent spawning but rather only

milling activity (Appendix Table 2-G-2).

Stre ams *}j§§§§ny to the Susitna River above RM 98.6 and below 161.0C were
also surveyed regularly for coho salmon in 1983 (Appendix Table 2-G-3). Ten
streams were found to have coho salmon and were, as shown in Table 2-3-50,
ranked in ovrder of importance by percent contribution of peak survey counts.
Mhiskers Creek (RM 101.4) and Indian River (R’M 138.6) supported approximately
72 percent of the coho salmon spawning, based on peak survey counts. These

counts do not represent total escapements into tributaries but were index

counts used to establish relative abundance.

Survey chservations indicate coho salmeon spawning activity in streams reached
a peak between the first week of September snd the first week of October in
1983, At Whiskers Creek (RM 101.4) peak spawning occurred during the last

two weeks of September (Appendix Table 2-G-3j.

From ground and helicopter surveys of Indian River, 1{llustrated in
Figure 2-3-38, it was determined that peak spawning occurrved here during the
second week of September, approxwimately. Also, as shown in this Tigure the
time difference in peak survey counts between Toot and helicopter surveys
indicate that the coho sa*uon observed initially during foot surveys of the

First mite continue to move upstream and presum
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Table 2-3-

L3
gl

Coho salmon peak escapement counts for stream habitats above RM
98.6 in order of contribution, Adult Anadromous Investigations,
Su Hydro Studies, 1983.

River Survey  Number Counted Percent
Stream Mile Date Method Live Dead Total Coatribution
Whiskers Creek 101.4 8/24 Hel. 110 5 115 49,1
Indian River 138.6 9/10 Hel. 53 0 53 22.6
Gash Creek 111.6 9/19 Foot 18 1 19 8.1
L. McKenzie Creek 116.2 10/1 Foot 18 0 18 7.7
Portage Creek 148.9 9/25 Hel. 15 0 15 6.4
Chase Creek 106.9 1071 Hel. 5 1 ) 2.6
4th of July Creek  131.0 9/18 Foot 2 1 3 1.3
Slash Creek 111.2 10/2 Foot 2 0 2 0.9
Lane ({reek 113.86 9/19 Foot 2 0 Z 0.9
Jack Long Creek 144.5 10/1 Hel. 1 g 1 0.4
TOTAL 226 8 234 100.0

3.3 Bering Cisco

3,3.1 Intertidal to Talkeetna

3.3,1.1 Main Channel Escapement Monitoring

Mo provision was made to estimate Bering cisco escapements or ascertain
their migrational timing characteristics in 1983. However, incidental to
adult salmon studies, fishwheel catches of Bering cisco were vecorded at both

Yentna (TRM 04) and Sunshine (RM 80) stations (Table 2-3-51}).



Table 2-3-51. Summary of 1983 Bering cisco intercepticons by location and
gear type, Adult Anadromous Investigations, Su Hydro Studies,

1983,
. . Date ;
Sampling River - Number
. . cear Type e
Location Mile First Capture Last Capture Caught
Yentna 04 Fishwheel 8720 9/4 24
Station
Sunshine 80 Fishwheel 8/28 g/10 29
Station
Talkestna 103 Fishwheel 8/30 9/10 5
Station
Main 101.0- Gillnet and 9/15 16/6 g
Channel 131.1 Electroshocker

At Yentna Station (TRM 04) fishwheels intercepted 24 Bering cisco in 1983.
The first capture was recorded on August 20 and the last capture on
September 4, the last day of fishwheel operation at this station
{Appendix Table 2-D-3). There 1is iasufficient information available to
define any migrational timing characteristics. Most Bering cisco were found
to migrate along the south bank where 67.7 percent of the stations fishwheel

captures of Bering cisco occurred.

Sunshine Station (RM 80) “ishwheels, operational from June 3 until
September 11, intercepted 29 Bering cisco in 1983 (Appendix Table 2-D-8),
The first recorded fishwheel catch was on August 28 with catches continuing
through September 10 (Table 2-3-51}. Bering cisco exhibited an affinity for
migration along the east bank at this station as evidenced by 86.2 percent of

2 o b

the fishwheel catch occurring in east bank Tishwheels,



3.3.2 Talkeetna to Upper Devil Canyon

3.3.2.1 Main Channel Escapement Monitoring

There was no program designed specifically to monitor Bering cisco abundance,
migrational chavacteristics or spawning activities in 1983, All information
pertaining to Bering cisco was gathered incidental to adult salmon and

resident and juvenile studies,

Talkeetna Station (RM 103) fishwheels, operating from June 7 through
September 12, intercepted five Bering cisco in 1983 (Table 2-3-51). The
first fishwheel captur: was recorded on August 30 and the Tlast on
September 10 (Appendix Table 2-3-8). Sixty percent (3} of these captures
occurred in east bank fishwheels and 40 percent {2) in west bank fishwheels.
No age, length or sex data were collected from the Bering cisco intercepted

at this station.

Curry Station ({RM 120) fishwheels were operational from June 9 through
September 14 in 1933. There were no recorded captures of Bering cisco in

this time period at this station (Appendix Table 2-D-12).

While conducting related resident and juvenile studies, Su Hydro biologists
captured or observed nine Bering cisco between September 16 and October 6,
1983, Eight Bering cisco were electroshocked or gillnetted in main channel
sites between RM 101.0 and 102.2. The ninth was electroshocked near the
confluence of Fourth of July Creek (RM 131.1) on October 6. None of the nine
Bering cisco captured in the main channel were in spawning condition at the

time of capture,



4,0 SUMMARY

A1l references to 1981 and 1982 adult anadromous data mentioned in this
summary are from the ADF&G, Phase I (1981} and Phase II (1982) Adult

Anadromous Fisheries reports.

4.1 Eulachon
In 1983, two migrations of eulachon entered the Susitna River. The first
migration was intercepted in the intertidal reach between May 10 and 17 and

the second migration from May 19 to June 6.

The upper Timit of eulachon migration in the Susitna River for the (1983)
first migration was approximately RM 28.5 and for the second migration,
RM 0.5, The largest eulachon concentrations during both migrations occurred

downstream of the Yentna River confluence (RM 28).

The First eulachon migration in 1983 spawned in the Susitna River main
channel between May 15 and 22. Second migration fish also spawned in main
channel river habitat between May 23 and Jdune 5. Fish of both migration used
similar spawning habitats. The most common spawning areas were near eroding
banks where bottom substrates included unconsolidated silty sand and gravel
deposits. No eulachon spawning was found to have occurred in any clear water

tributary or slough habitats,

In 1983, the first and second eulachon migrations into the Susitna River were
comprised of two, three ard four year old fish. Three year olds comprised

L]

about 90 percent of both migrations.
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Eulachon in the first migration (1583} averaged larger length and weight than
eulachon in the second migration., Significant difference in length occurred
at the 99 percent confidence level between first and second wmigration

euiachon,

Sex composition samples (1983) from RM 4.5 to 60.0 established that the first
migration was comprised of more male eulachon than female eulachon by a ratio

of 1.2:1. The second migration supported more females than males by a ratic

of 0.6:1.

Tn 1983 male eulachons in both migrations ripened earlier and remained in
spawning condition longer than female eulachons. The longer male spawning
Tife was appavent in sex ratio sampies collected of spawning and post
spawning eulachon where wmales were more numerous than females by ratios

ranging from 3.4:1 to 18.9:1.

Stress associated mortality was observed among second migration (1983)
female eulachon in the area of RM 17 at a time when ‘high' spawning densities

were noted upstream,

Sport fishing effort for eulachon on the Susitna River was minimal in 1083,

The estimated (1983) harvest was in the range of 500 to 2,000 fish.

The first migration of eulachon into the Susitna River in 1983 amounted to
somewhere in the vrange of several hundred thousand fish. The second

wigration was notably larger in magnitude in the range of several million

fish,




4.2 Adult Saimon

The first year of the ADFAG Su Hydro .Aquatic Studies Program, Adult
Anadromous Investigations was in 1981, 1In that year, second run sockeye,
nink, chum and coho salmon were monitored to determine the escapement ratuvrns
to Susitna (RM 268), Yentna (TRM 04), Sunshine (RM 80}, Taikeetna (RM 123) and
Curry (RM 120) stations. The escapements were monitored with SS$ counters at
Susitna, VYentna, Sunshine and Talkeetna stations and additionally by

tag/recapture methods at Sunshine, Talkeetna and Curry stations. In 1982,
the second year of operations, chinsok and first vun sockeye salmon
escapements were additionally monitored at Sunshine, Talkeetna and Cuvrry
stations using the tag/recapture method. Other procedures used to guantify
adult salmon escapements at the five sampling stations in 1982 were the same

as those followed in 1981,

In 1983, the third year of operation, Susitna Station (RM 28) was deleted
from program for veasons defined in the Phase II, Adult Anadromous Fisheries
report, 1982, The SSS counters at Sunshine and Talkeetna stations were also
deleted as a method ¥or estimating escapement because of the dupiication of
effort and problems with SSS counter use in the Susitna River. (ADF&G, 1982,

Thompsen and Barrett, 1983).

The fTollowing subsections provide a summary of our 1983 adult saimon
investigations in the Susitna and Yentns rivers and provides a comparison of

these vresults with those obtained in 1981 and 1982,




4.2.1 Chinock Salmon

4.2.1.1 Intertidal to Talkeetnza

In 1883, the chinook salmon escapement to the Susitna River at Sunshine
Station (RM 80) was monitored. The (1983) escapement to the Yentna River
{RM 28} was only partially monitored due to & scheduled late start up date of

Jdune 30 at Yentna Station {TRM 04).

An estimated 91,200 chinook salmon escaped to the Susitna River at Sunshine
Station (RM 80) in 1983 (Table 2-4-1). The escapement to this station in
1982 was about 42 percent lower at 52,900 fish (Figure 2-4-1)., The 1981
escapement was only partially mopitored and no estimate of the total

escapement was made for that year.

At Sunshine Station (RM 80) chinook salmon migrated ov:r a longer period of
time in 1983 than in 1982 (Figure 2-4-2), The migration in 1983 began on
June 9, reach a midpoint on June I8 and ended on July 9. In 1982, the

respective dates weve June 18, 30 and Juily 9.

Chinook saimon age sampies were collected in 1983 at Yentna (TRM 04) and
Sunshine (RM 80) stations. An insufficient sample was obtained a2t Yentna
Station to define specific results. At Sunshine Station of 1,300 fish
sampled, six year old fish were dominate (45%). At this station in 1981,
four year old fish were the most abundant (32%), and in 1982 again it was six
year old fish (37%). In all three years at Sunshine Station, €ish three
through seven yrars oid were sampled and nearly all were fish that had gone

to sea in theiv econd year of 1ife.

o174



Table 2-4-1,

Escapement by species and sampling location for 1981, 1982 and

1983, Adult Anadromous Investigations, Su Hydro Studies, 1983.

Sampiing Escapement Y
Location VYear
Chincok  Sockeye 2/ Pink Chum Cohe Total
Yentna 1981 3/ 139,400 36,100 19,800 7,000 212,300
Station 1982 113,800 447,300 27,800 34,100 623,000
1983 104,400 60,706 10,800 8,800 184,800
Sunshine 1981 & 133,500 49,500 262,900 19,800 465,700
Station 1982 52,900 151,500 443,200 430,400 45,700 1,123,700
1583 91,200 71,700 40,600 266,000 15,200 48¢,800
Talkeetna 1981 & 4,800 2,300 20,800 3,300 31,200
Station 1982 10,900 3,100 73,000 49,100 5,100 141,200
1983 14,500 4,200 $,500 50,400 2,400 78,300
Aot ﬂ G 55‘“ &L joke, A }is“‘é f 5- ros | g o

Curry 1981 4 2,800 1,000 { 13,100 1,100 18,000
Station 1982 11,360 1,300 8,800 29,400 2,400 103,200
1983 16,006 1,900/ 5,500 21,100 200 38,800
) 1B, 266
$Y Escapement estimates were derived from tag/recapture population

estimates except Yentna Station escapements which were obtained using
side scan sonar.

= Second run sockeye salmon escapement estimates.

2/
3/
dates
escapement,
4/

-17

By e
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Ventna River chinook

Chinook salmon were not monitored for escapement in 19281,

Yentna Station side scan sounar equipment was not operational on the
required to estimate the total

salmon
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~tinook salmon measured for lengths at Yentna Station {TRM 04) averaged s
Tonger length at 594 mm in 1983 than at 513 mm in 1982. AL Sunshine Station
{RM 80) chinook salmon averaged longer lengths in 1983 than in 1982, Average

Tengths were 707 mm and 761 mm in 1982 anc 1983 respectively.

In 1983 at Yentna (TRM 04) and Sunshine (RM 80) stations both, more male
chinock salmon were caught in the fishwheels than females. Respective male
to female ratios were 2.3:1 and 1.2:1., Males were also more numercus than

females in 1982 at both stations by ratios of 6.4:1 and 1.2:1, respectively.

4,2.1.2 Talkeetna to Upper Devil Canyon

in 1983, chinook salmon escapements were monitored in the Susitna River main
channel at Taikeetna (RM 103) and Curry {88 120) stations (Table 2-4-1)}.
Approximately 14,500 fish reached Talkeetna Station in 1983, about 35 percent
nigher than the 1982 escapement level of 10,900 fish (Figure 2-4-1). At
Curry Station the 1983 escapement was an estimated 10,000 fish. The 1982
escapement to this station was higher at approximately 11,300 fish.

The 1983 chincok salmon migration at Talkeetna (RM 102) and Curry (RM 120)
stations cccurved between the second week of June and the third week of July
{Figure 2-4-2}. The midpoint of the migration at Talkeetna Station was
reached on June 28. In 1581 and 1982 the midpoint dates were June 25 and
July 4, respectively. Upstream at Curry Station the chinook salmen migration
in 1983 reached a midpoint in the fourth week of June on the 25th, In 1981
the midpoint wa: reach one day eavliier on June 24, and in 1982 eight days

5o o an YR BT
tater on Julv 3,

g A



0f chinook saimon samplied for er= at Talkeetna Station (RM 103) in 1983 five
year old fish were the most numerous comprising 34 percent of the samplie. In
contrast during 1981, four {(30%) and six ({30%) year old fish were equally
abundant and out ranked all other ages. In 1982, four year old fish were the
most numerous (36%). Almost all chinook salmon sampled for age in 1981, 1982
and 1983 at Tatkeetra Station had migrated to sea in their second year of

iife.

At Curry Station five year old fish out ranked all other ages sampled at 34
percent. In 1981, four year fish were the most nuwerous, comprising 34
percent of the sampie. In 1982 it was the six year oid Tish at 31 percent.
Nearly all the fish sampled in all three years at this station had traveled

to sea in their second year of 1ife.

Chinook salmon sampled for lengths at Talkeetma Station (RM 103) in 1983
averaged 626 mm compared to 710 mm and 847 mm in 1981 and 1982 respectively.
Upstream 17 miles at Curry Station {(RM 120) chinook saimor averaged longer
Tengths in 1983 than in 1981 or 1982. The average length measured was 668

mm, 725 mm and 743 mm in 1981, 1382 and 1983 respectively.

In 1983, males were more numerous than females among the chinook sampled at
Talkeetna (RM 103) and Curry (RM 120} stations. This alsc occurved in 1981
and 1982 at these stations, Respective male to female ratios at Talkeetna
Station were: 2.6:1 (1981), 2.3:1 (1982) and 2.1:1 (1983). At Curry Station

these vatios ware: 1.9:1 (1981}, 2.3:1 {1982) and 1.4:1 (1983},
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In 1983 and also in 1981 or 1982 no chinook salmon spawning habitats were
found in the Susitna River main channel above RM 98.6. Alsc there were no
siough habitats above AM 98.6 used by chinook salmon for spawning in 1981,
1082 or 1983. Chinook salmon spawning above RM 96.6 occurred in stream
habitats in all three years., In 1983, 20 streams were surveyed and 11
supported chinook salmon. 1In 1981, three streams were surveyaed for chinook
salmon and all three served as spawning habitats. A total of 19 were

surveyed in 1982 and 11 were found to have chinook salmon,

The two most utiiized chincok salmon spawning arveas above RM 98.6 in 1983
were Indian River (RM 138.6) and Portage Creek (RM 148.9). These were also
the two most utilized chinook saimon spawning streams in 1981 and 1982, The
peak numbers of fish recorded in Indian River were 422, 1,053 and 1,193 fish
respectively for years 1981, 1982 and 1983. At Portage Creek, the respective
peak counts for these vears totaled 659, 1,253 and 3,140 fish. As indicated
the chinook salmon escapements to Indian River and Portage Creek were higher

in 1983 than in 1981 or 1982.

4.2.1.3 Escapement Index Surveys

In 1983, chinook salmon escapement surveys were conducted at 19 designated
index streams scattered throughout the Susitna River drainage. Escapement
counts averaged about six percent higher in 1983 than the previous seven year
(1976-82) average and 50 percent higher than in 1982, The largest percent
increases were recorded in the Chulitna River drainage (RM 98.5) and upper
Susitna River reach above RM 98.6. Several chinook salmon spawning areas in

1983 supported higher escapements than in any year between 1976 and 1987

B & oa
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4£.2.2 Sockeye Saimon

4,2,2.1 First Run

In 1983, an estimated 3,300 first run sockeye salmon migrated past Sunshine
Station (RM 807 which is 43 percent less than the 1982 escapement of 5,800
fish. From station fishwheel catches, the 1983 migration was determined to
have begun on June 9, reached a midpoint on June 13 and ended on June 21,
These dates are all three days later than the respective dates for 1982.
Based on fishwheel catches essentially the entire 1383 first run escapement
migrated past Sunshine Station (RM 80) along the east bank of the Susitna
River at this iocation (RM 80). In 1982, the same pattern was evident with
899.9 percent of the total station catch being made by the two east bank

fishwheels.

In 1983, the first run escapement intercepted at Sunshine Station (RM 80) was
comprised of 71 percent five year old fish and 27 percent four year old fish.
In 1982, the return was approximately 90 percent five year old fish and six
percent four year old ¥ish, First run sockeye salmon sampled at Sunshine
Station in 1983 averaged 23 mm smaller in length at 515 mm than in 1982, Sex
composition samples from the 1983 escapement indicated there were more males
than females by a ratio of 1.3:1. In 1982, females were more numersus by a

mate to female ratio of 0.6:1.

In 1982 first run of sockeye salmon migrating past Sunshine Station {RM 30)
spawned as in 1982 in the Talkeetna (iver drainage (RM 97.1), specifically in
the inlet stream of Papa Bear Lake. Peak spawning in 1983 occurred in this

stream betwe=n the second and fourth weeks of July., In 1982, the peak



occurred sometime between the third week of July and the first week of
August. No other arveas above RM 80 were found to have supported first rum

sockeye salmon spawning in 1982 or 1983,

Based on fishwheel catches a number of first run fish migrating past
Sunshine S5Station (RM 80) extended upstream to Talkeetna Station (RM 103) in
1982 and 1983. These fish were not documeuted any further upstream in the
Susitna River than RM 103. The first run fish which reached Talkeetna
Station in 1982 and 1983 were considered milling fish that later descended

and spawned in Papa Bear Lake inlet siream.

4,2.2,2 Second Run

In 1983 the minimum (second run) sockeye salmon escapemer® veturn to the
Susitna River drainage was 176,000 fish (Table 2-4-2)}, Comparative
escapements in 1981 and 1982 were 273,000 and 265,000 fish respectively,
Escapement returns to Susitna River tributaries below RM 80 excluding the
Yentna River (RM 28) were not monitored in 1981, 1982 or 1983 and therefore

these Tish were not included in the above estimates.

4,2,2.2.1 gnte%&ida% to Talkeetna

In 1983 and for the two previous yeavrs {second run) sockeve salmon
escapements were monitored in the Ventna River {RM 28) at Yentna Station
(TRM 04) and Susitna River at Sunshine Station (RM 80). The 1983 escapement

to Yentna River was an estimated 104,400 fish and at Sunshiro Station, 71,700

iy

ish  {(Table 2-4-1)}, These escapements were the lowest recorded since

~182.

24,



monitoring began in 1981. The 1983 return was approximately 25 percent and 8
percent Jess than the escapement levels registered in 1981 of 139,400 fish

and 1982 of 113,800 respectively (Figure 2-4-3).

Table 2-4-2, Minimum Susitna River salmon escapements for sockeye, pink,
chum and coho salmon in 1981, 1982 and 1983, Adult Anadromous
Iinvestigations, Su Hydro Studies, 1983.

Escapement Estimates Y
Year ; :
Sockeve 2/ Pink Chum Coho Total
1981 272,500 85,600 282,700 36,800 677,600
1982 265,200 890,500 458,200 79,800 1,693,700
1983 176,200 101,300 276,800 24,100 578,400
1/

= Defined as the summation of the Yentna River escapement obtained by side
scan sonar at Yentna Station and the Susitna River escapement obtained
by tag/recapture population estimates at Sunshine Station. These
estimates do not include escapements to Susitna River tributaries above
RM 6 and below RM 77 excluding the Yentna River [RM 28).

= Sockeye salmon escapement estimates do not include first run sockeyve
saimon,

The migration timings of the 1983 second year sockeye salmon escapements to

Yentna (TRM 04) and Sunshine (RM 80) staticns have been compared with those

for years 1981 and 1982 in Figure 2-4-4, The 1983 escapement returns to both

stations reached midpoints in the fourth week of July. 1In 1931 and 1982 the

migration midpoints at these staticns were reached in the same week except at

Yentna Statien in 1981 when it occurred in the third week of July.

Based on fishwheel catches, the majority of the (second vun) 1983 sackeve

73

imon escapement migrated past Yenitna Station (TRM 04) off the north bank
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and at Sunshine Station {(RM 80) off the east bank. In 1981 and 1982, the

same migration pattern was observed,

In 1983 (second run) sockeye salmon escapements reaching Yentna (TRM 04) and
Sunshine (RM 80} stations were mainly (64-68 %) four year old fish. In 1981
and 1983, the majority (57-84 %) of the returns were five years old.
Nearly all the sockeys salmon adults sampled at Yentna and Sunshine stations

in 1981 through 1983 had smolted in their second year of Tife.

In 1983, the male to female sex ratio of second run sockeye salmon sampled at
Yent... Station (TRM 04) was 1.5:1 and at Sunshine Station (RM 80) 1.3:1.
These vratiocs in 1981 and 1982 were 1.2:1 and 2.1:1, and 1.0:1 and $.9:1

respectively by the same station order.

In 1983 a study was initiated to evaluate Susitna River sockeyz salmon
fecundities, From 25 samples collected at Sunshine Station (RM 80) it was
determined that fecundities ranged from 2,950 to 4,790 eggs and averaged
3,450 eggs. It was also found that length and weight relationships to
fecundity were ‘good' as determined by corrvelation coefficients (r) of 0.73

and 0.78, respectively,

4,2.2,2.2 Talkeetna to Upper Devil Canyon

In 1983, escapements of second run sockeye salmen were monitored in the
Susitna River at Talkeetna (RM 103) and Cuvry (RM 120) stations. The 1983
escapement to Talkeetna Station was an estimated 4,200 fish and to Curvy

Station, 17 mwiles further upstream, 1,900 fish (Table 2-4-7), These



escapements were Tower than in 1981 but higher than the 1982 estimates
{(Figure 2-4-3). In 1981 and 1982, Talkeetna Station received 4,800 and 3,100
fish escapements respectively. At Curry Station the escapemenis were 2,800

and 1,300 fish, respectively,

In 1983, the {second run} sockeye salmon escapement to Talkeetna (RM 103) and
Curry (RM 120) stations began earlier than in 1981 or 1982 (Figure 2-4-4).
In all three years the migration midpoints at these stations occurred between

the fourth week of July and the first week of August.

In 1983 the second run escapement migrating past Talkeetna Station (RM 103)
showed no particular preference to movement along the east or west banks at
this location. In 1981 and 1382, similar resulis were recorded with eas¢ and
west bank fishwheel catches in each year being about egual., \Upstream at
Curry Station (RM 120} the migration prefevence in 1983 was toward the east

bank as irn 1981 and 1982.

The 1983 escapements of second run fish to Talkeetna (RM 103) and Curry
(RM 120} stations were fish three, four, five and six years old. The
majority (56-72 %) of the fish sampled at these stations was four year olds.
In 1981 and 1982 the wmajority (32-71%) was fFive years oids. In all
three years, 90 percent or move of the second run sockeye saimon sampled at
Tatkeetna and Curry stations werve €ish which had migrated to sea in their
second year of iife.

keye salmon sampied for length in 1983 at Talkeetra (RM 103) and

g vy A ATy e e nme s T e SO L
510 wmm and 480 mw respectively, Ir 1981 and



1982, sockeye satmon lengths at these stations averaged about 50 mm Tonger

due mainly to higher percentages of five year old fish than in 1983,

In 1983, sockeye salmon second run males were more abundant than females at
Talkeetna (RF 103 and Curry {RM 120) stations. The respective ratios were
1.6:1 any ..6:1, . 1981 females were more numerous than males and in 195,
males were more numercus at these stations. The male to female ratios at
Talkeetna Station in 1981 was 0.6:1 and in 1982, 1.3:1. At Curry Station the

respective ratios were 0.8:1 and 2.1:1.

#Main channel spawning by second run sockeye salmon occurred in 1983 at a
single location aloag the Susitna River west bank between RM 138.6 and 138.9.
A total of 11 sockeve salmon were cbserved spawning at this Tocation on
September 15, HNo other spawning sites were found in 1983, Spawning was not

documented in the Susitna River main channel in 1481 or 1882,

In 1983, stream habitats above RM 9B8.6 were not occupied by spawning sockeye

salmon. The same occurved in 1981 and 1982,

Sockeye saimon in 1983 were monitored for observation Tife at three slough
habitats above RM 98.6. The resuits indicate male and female sockeye salmon
averaged 11.8 days of observation time. Geperally less observation time was
recorded in sloughs where visibility was restricted. A number of the sockeye
satmon monitored did not spawn in the slough of first recorded entry. Some
spawned elsewhere inciuding cother slough habitats and others died from bear

predation or stranding,

o
farw!
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Secend run Ssockeye salmon occupied 11 slough habitats above RM 8.6 in 1983.
ey spawned in eight of these sloughs. In 1981, 12 sioughs were coccupied
and 9 of these were spawning aveas. In 1982 the respective numbers where 10
and 8. Peak sockeve salmon counts in slough habitats in 1883 totaled 558
fish which was tower than the peak counts of 1,241 fish in 1981 and 607 fish
in 1982. iIn all three years the majority of these Tish were counted at

Stough 11 {RM 135.3).

The total 1983 sockeve salmon escape~ent to slough habitats {above RM 98.86)
was estimated at 1,600 fish using same year observation life and survey count
data, The 1981 and 1982 respective escapements were 2,178 fish and 1,488
fish subject to the assumpiion that sockeye salmon averaged the same
observation 1ife in 1581 and 1982 as in 1983 (Appendix Tables 2-G-9 and

2
2-G-107.

2.2.3 Pink Saimon

The =initmum pink salmon escapement o the Susitna River in 1983 was estimataed
to be approximately 101,000 fish, This minimum escapement reprasents the Tow
escapement vear in a {wo year cycie, typical of pink saimon, and can be

o1

compared to escapements in 1982 and 1981 of 891,000 and 86,000, respectively

(Table 2-4-2)., Escaperants are reported as minimum values because they ace

cerived by the summation of Yentna (TRM 04) and Sunchine {(RM 80) stati_.s

%

escapements and do not include returns o systems between R4 U and R 80 with

the exception of the Yentna River (RM 28;.



4.2.3.1 Intertidal to Talkeetna

The Yentna River (RM 28) escapement of pink salmon as defined by SSS located
at Yentna Station (TRM 04) was 60,700 fish in 1983. This is approximately
1.7 times greater than the escapement of 36,100 fish in 1981, 1In 1982, the
dominant year of the two year cycie, the escapement was 447,300 pink salmon.
Sunshine Station {RM 120) recorded a escapement of approximately 40,600 pink
salmon in 1983, This was less than the 1981 escapement of 49,500 fish in
1981 (Figure 2-4-3). The 1982 escapement was 443,200 pink salmon (Table
2-4-1),
The midpoint of the pink salmon migration at Yentna Station (TRM 04) was July
26 in 1983 Figure 2-4-56., This compares to dates of July 23 and July 10 in

1682 and 1981, respectively. At

iV

il

unshine Station (RM 80) the midpoint of
migration was vreached on July 30 in 1983 and shows 1ittle variance by
comparison 1o August 3 and August 1 migration midpeints 14 1982 and 1981,
respectively. As illustrated in Figure 2-4-6 the dominant vear vun of pink
salmon in 1982, has much tighter migration timing constraints than either
1983 or 1981 at both Yentna and Sunshine stations.

Based on fishwhcel capiures, pink salmon were more abundant along the north
bank (59.4 percent) at Yentna Station (T8M 04) in 1983, This is contrary to

1982 and 1981 where 63.2 and 54.5 percent of the interceptions cccurred in

4

the south bank fishwheel at this gia

tion

b

At Sunshine Station (RM 80) over

[y
@

s

S0 percent of the pink saimon fishwheel catch was recordad in the two east

[ S B TP N £t S T, o s g o ~ " P N
nank Tishwheels for each of the three years the escapement was monitored.
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Length (FL) measurements taken from pink saimon at Yentna Station in 1983 had
mean values of 432 mm for males and 421 mm for females. These lengths ere
noticeably smalier than the those vecorded in 1981. In 1981 average lengths
for males and females were 478 mm and 471 mm, respectively. At Sunshine
Station {RM 80) males and females averaged 425 mm and 423 mm, respectively in
1983. These average lengths ave similar to those recorded in 1982, 441 mm
and 423 wm for males and females and smalier than 1981 fish which recorded

average lengths of 445 mm and 449 mm for males and females, respectively,

The male to female sex vratio of pink sailmon sampled at Yenina Station
{(TRM 04) in 1983 was 0.9:1. This is similar to the values recorded in 1982
and 1981 which were 0.8:1 and 1.0:1, respectively., For pink salmon sampled
at Sunshine Station {RM 80) the male to female sex vatio was 1.0:1, 1.8:1 and

0.8:1 in 1983, 1982 and 1981, respectively.

Fecundity studies were conducted in 1983 only. From the 22 samples collected
at Sunshine Station (RM 80) it was determined that pink salmon fecundities
ranged from 1,125 to 1,975 and averaged 1,475 eggs per female. It was alse
concluded that the correlation between length and fecundity and weight and
fec mdity was excellent as indicated by corrvelation coefficients {vr) of 0.97

and 0.87, respectively.

4.2.3.c Talkeetna to Upper Devi' Canyon

The 1883 pink salmon escapement to Talkeetna Station

approximately 9,500 fish., n 1981 and 1982 the escapemenls we

Lo be 2,300 and 73,000 pink saimon, rescectively.  The



saimon to Curry Station (RM 120) was estimated to be 5,500 fish in 1983,
This compares to values of 1,000 and 58,800 in 1981 and 1982 {Tabie 2-4-1 and

Figure 2-4-5 ).

The pink salmon migrational widpoint in 1983 as determined from fishwheel
catches occurred on July 30 at Talkeetna Station {(RM 103}, This s
approximately one weck eariier than the widpoint of August & recorded in both
1987 and 1982. This pattern is repeated at Curry Station (RM 120) where the
1983 pink saimon wigration midpoint of August 1 is approximately one week

earlier than the midpoints recorded in 1981 and 1982 {Figure 2-4-6}.

In 1583, based on tag recapture information, pink salmon reguired an average
of 3.9 days to travel the 23 mile distance beiween Sunshine (RM 80) and
Talkeetna (RM 103) stations. This compares to average times of 2.6 days and
7.4 days recorded in 1981 and 1882, respectively. The distance of 17 miles
between Talkeetna and Curry {RM 120) stations was travelled in an average of
7.1 days in 1983, 10.0 days in 1982 and 6.0 days in 1981. The longer time
required to migrate between Sunshine and Talkeetna stations and Talkeetna and
Curry stations in 1982 may be attributed to betwsen year differences in water

temperature or water velocity or a combination of both.

Pink satwmon measured for length (FL) at “alkeetna (RM 103) and Curvy (P 120)
stations in 1983 averaged 427 wm and 425 mm, rvespectively. These are simiiar
to pink saimon lengths coliected in 1981 and 1982. Mean lengths for malcs
and females were witnin eignt mm of -ach other for the pink salmor sample

R

measuvred in 1981, 1952 and 1983,



The male to female vatio of pink salmon sampled at Talkeetma Station {RM 103)
was 0.B:1 in 1983. In 1981 and 1982 however, males were equally or more
abundant than females as evidenced by vraties of 1.2:1 and 1.0:1,

respectively, At Curry Station (RM 120), the male pink salmon were as
equally sbundant as femaies in 1983 with a male to female sex ratio of 1.0:1.

Comparatively, in 1981, males were less abundant than females by a ratio of

0.8:1 and in 1982 males were more numerous than temales by a ratic of 2.5:1.

In 1983, 14 pink salmon were observed in siough habitats. All of these were
considerad milling not spawning fish. In 1982 however, an estimated 297 pink
salmon spawned in slough habitats. The majority of these spawned in siough
11 (8M 135.3) (57.2 percent) and Slough 20 (RM 140.0) (25.2 percent}. In
1981 an estimated 38 pink salwmon spawnad in Slough 8 (RM 113.7). This
represents the entire pink salmon escapement o slough habitats in 1981

{Appendix Table 2-G-11),.

treams tributary to the Susitna River between RM 58.8 and 161.0 supported
the majority of the pink salmon spawning in this river reach in 1983 and also
in 1981 and 1982. For comparative purposes the peak pink salmon suvvey
caunts for all streams were itotalled and a streams velative importance was
ranked by the percent contribution to this total. 1In 1983 this total was
1,329 pink salmon and the majority (B8.1 percent) of these fish were obsarved
in Indian River (RM 138.6) and Portage Creek {RM 1-:.9Y, Comparatively, in

)

1682 this *otal was considerably larger at 2,855 pink salmon. A total of 378

o

pink salmon were observed duvring peak surveys in 1981 and only Chase Creel
{RM 106.9) and Lane Creek comprised meve than ten percent of the {otal veavs

| Wy sy § T 2 n G 1 g, g g sapeed e o e e b o . P N G o
peal survey counts, Three streams provided more than ter percant of tms



total in 1982 and they were: 1} Iadian River (25.9 %), 2} Fourth of July

Creek (RM 131.1) {24.6 %) and 3) Lane Creek (RM 113.6) (22.4 %).
peak of pink salmon spawning in streams based on survey counts occurred from
the first to the third week of August in 1983, third to fourth wesk of August

in 1981 and from the second to third week of August in 1582,

2.4 Chum Salmon

In 1983, chum salmon escapement to the Susitna River drainage was a minimum
277,000 Tish (Table 2-3-2), Not included in this estimation were escapements
to Susitna River tributaries below RM 80 with exception of the Yentna River
{RM 28). Compavred to 1981 and 1982 escapements of 283,000 and 458,000 fish

respectively, the 1983 escapement was the lowest of the last three vears

4.2.4.1 Intertidal to Tailkeetna

Chum salmon escapement estimates for 1983 were obtained for the Yentna River
{RM 28) at Yentna Station {(TRM 04) and Susitna River at Sunshine Station
80). The (1983) escapement returns to Yenina and Sunshine stations were

an  estimsted 10,800 and 266,000 fish vrespectively ({(Table 2-4-1}. As

oo

adicated by these rumbers the Yentna River supported about four percent of

the combined estimated escapement o the two stetions.

The Yentna River {RM 28) received a substantiall
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satpon in 1387 than in the two previous years., The Yentna Station estimate
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percent less than the 1582 escapement of 27,800 fish. The Susitna River at
Sunshine Station (RM 80) supported a 1983 escapement nearly identical to the
1981 escapement of 262,900 fish and about 60 percent of tne 1SB2 escapement

Tevel of 430,400 fish {Figure 2-4-7).

The 1981 through 1983 timings of the chum salmon migrations into the Yantna
River {RM 28} at Yentna Station (TRM 04) and Susitna River at Sunshine
Station (RM 80} are illustrated in Figure 2-4-8, The chum escapement returns
te Yentna and Sunshine stations generally peaked eariier in 1983 than in 1981

or 1982 as determined from fishwheel catches.

In 1983 a bimodal chum salmen migration was recorded at both Yentna {TRM 04)
and Sunshine {RM 80) stations., Two factors attributed to this event, The
first was additional fishing time in the Cook Inlet drift net fishery which
resulted in seasonally ‘high’ catches. The second was ‘high' flow events in

the Yentna (RM 28} and Susitna rivers which caused a temporary migration

delay.

The chum salmon escapement to Yentna Station {(TRM 04} in 1983 exhibited no
particular preference t¢ migration along the north or south bank as indicated
by station fishwheel catches., In 1981 and 1982 the wmajority of the

escapement migrated off the north bank based on the catches,

In 1983 five year old fish were dominate (81 - 38%} followed by four, three
and six year old fish of the chum salmon returns te VYentna (TRM 04) and
Sunshine (KM 80} stations., In 1981 and 1982 four vear fish were dominate

§ Ny ot . g oy g e Fag 2 P S S PRV T e b
(B4-91%) at these stations followed by five and thres year old fish,
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igure 2-4-8. Migrational timing of chum salmon based on Tishwheel catches at selected locations on the

Susitna River in 1981, 1982 and 198%, Adult Anadromous Investigations, Su Hydro Studies,
1983.




Sex composition sampling of fthe 1983 chum salmon escapement at Yenins
{TRM 0&4) anc Sunshine (RM 80} stations provided male to female ratios of
1.3:1 and 1.0:1 respectively. In 1982 the sex ratins were ‘dentical to those
recorded in 1983 at these sfations. In 1981, the respective ratios were

1.0:1 and 0.8:1 at Yentna and “unshine stations.

Specific information regarding Susitna River chum salmon fecundities were
cotlected in 1983 only. The data collected from ¢ chum saimon samples at‘
Sunshine Station (RM 80) provided the following information: 1) the average
female chum saimon contained approximately 3,200 eggs, 2} fecundities ranged
from 2,475 to 4,075 eqgs and 3) length and weight were both ‘highly’

correlated to fTecundity.

5.2.4.2 Talkeetna to Upper Devil Canyon

Escapement returns of chum salmon in 1981, 1982 and 1283 were monitorsd at
Susitna River main channel locations Talkeetna (RM 103) and Curry (RM 120}
stations (Table 2-4-1}. The 1983 escapement to Talkeetna Station was
approximately 50,400 fish and to Curry Station, 21,100 fish. Talkeetra
Station sustained approximaiely a three perceat nicher escapement returan in
1983 than in 1982 of 49,100 fish ano 3 140 percent higher return than in 1981
of 20,800 fisk. Upstream at Curry Statien the 1982 escapement was about 20
percent lower than the 1982 : *urn of 29,407 Tish and 60 percazat higher than

the 1981 return of 13,100 fich (Figure 2-2.7Y.

In 1353 the chum salmon migralion hegan escrifer at Talkeetna (84 103) and
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Curry (RM 120} statiens than in 1701 or 1962 (Figure 2-4-8), Chum salmon
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were generally abundant at both main channel stations in 1981, 1982 and 1983

during the month of August.

8-sed on fishwhesl catches chum saimon migrated in higher numbers along the
west side of the Susitna River at Talkeetna Station (RM 103) than along the
east sige in 1983. At Curry Station (RM 120) most of the escapement migrated
along the east side of river at this locaetior than off the west side. The

same trend oaccurred in 1981 and 1982 at both stations.

In 1983 the escapement returns of chuw salmon to Talkeetna (RM 103} and Curry
(RM 120) statiors were mainly five year old fish (69-72%) compared in 1981
and 1982 to four year old fish (84-87%).

Chum salmon were measured for length at Talkeetna {RM 103) and Curry (RM 120)
stations {~ 1981, 1982 and 1983. The lengths, gencrally averaged around

600 mm &t the two stations in all three years.

In 1983 chum salmon males wera more numercous than females ot Talkeetna
{RM 103) and Curry (RM 120} stations. The same was found ir 1981 and 1982 at
both statiens. The male to female sex ratios at Taikeetna station were 1.3:1,
1.9:1 and 1.5:1 in 1981, 1982 and 1983 respectively. At Curry Station the

respective ratios were 1.1:1, 1.1:1 and 1.9:1.

Main channel spawring by chum salmon was found in six areas of the Susitna
River 1in 1983. The lecations were distributed between RM 115.0 and 138.9,

i 1981, there were four areas identified between RM 129,2 and 135%.2, and in




1982 nine lecations were found between RM 114.4 and 148.2. Main channel

spawning occurred in the month of September ia all three years.

Chum salmon spawned in seven stream habitats above RM 98.6 in 1983. The
highest numbers of fish were recorded at Indian River (RM 138.6). 1In 1981
and 1982 both, eight stream habitats served as chum salmon spawning habitats.
The highest escapement counts were again recorded at Indian River in 1981 and
1982, The peak chum salmon escap&meﬁi count for all stream habitats in 1981,

1982 and 1983 was 245, 1,748 and 1,411 fish respectively.

Peak of chum salmon spawning occurred in stream habitats above RM 98.6 during
the third and fourth weeks of August in 1983. In 1981 the peak occurred
betweer: the second week of August to the second week of September and in

1982, during the last week of August and the first week of September.

In 1983 chum salmen were monitored for observation life at five slough
habitats abevé'RM 98.6. The mean average observation life of chum salmon
occupying these slough habitats was 6.9 days. Less observation time per fish
was recorded 1in the study sloughs where visibility was poorest. The
restricted visibility periods weve directiy related to 'hi ¥ flows in the
Susitna River, HNot all of the chum monitored for observation "“fe in 1983
spawned in the slough of first reccrded entry. For example a number of chum
salmon which entered Moose STough {RM 123.5) were later found spawning in

other slough habitats.

Upstream of RM 98.6 chum salmon mainly used slcugh habitats for spawning in

1983, dwenty three sloughs were occupied by chum 3aimon in 1983 and 18 of
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these were used for spawning. In 1981, 20 sloughs were occupied by chum
salmon and in 1922, 17 sloughs were entered. The larged numbers of chum
salmon spawners were recorded at sloughs 11 (RM 135.3) and 21 {RM 144.1) in
1983, 1In 1981 these sloughs were 8A (RM 125.1) and 11, and for 1982 sloughs
21 ang 11. The peak salmon escapement count for all sloughs habitats
surveyed above RM 98.6 in 1983 was 1,467 fish. This compares to 2,596 fish
in 1981 and 2,244 fish in 1982,

The 1983 chum salmon escapement to slough habitats {above RM 98.6) was an
estimated 3,000 fish calculated from same year observation life and survey
count data. The 1981 escapement to slough habitats was about 4,500 fish and
for 1982, approximately 5,100 fish based on the assumption that chum salwmon
had the same average observation 1ife in those years as recorded in 1983,

{Appendix Tables 2-G-12 and 2-G-13).

4,2,5 C(Coho Salmon

The minimum coho salmon escepement into the Susitna River basin was 24,000
fish in 1983, 1In 1981 and 1982 the minimum escapements were 37,000 and
80,000 coho salmon, respectively. These escapements are considered minimum
values because they do not include returns to systems between BM 0 and 80

with the exception of the Yentna River (RM 28) (Table 2-4-2),

4,2.5.1 Intertidal te Talkeetna

The 1983 escapement to Ventna Station (TRM 04) was 8,900 coho salmon the

smal’est for the three year data base. The 1981 coho salmon escapement of
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17,000 was one half of the 34,000 coho salmon escapement recorded in 1982.
The numper of « ho salmen migrating to Sunshine Station (RM 80} was estimated
£o be 15,200 vish in 1983 again, the smallest escapement compared to 1981 and
1982 values of 19,800 and 45,700 fish, respectively (Table 2-4-1 and Figure
2-4-9).

The coho salmon migration in 1983 reached a midpoint on July 27 at Yentna
Station {TRM 04) based on fishwheel catches. This is four days earlier than
the July 31 migration widpoint in 1981 and 6 days earlier than the 1982
migration midpoint of August 2. At Sunshine Station (RM 80) the August 5
coho salmon migrational midpoint in 1983 was also the earliest recorded for
the three year period. In 1981 this date was August 12 and in 1982 August
20 (Figure 2-4-10}.

The majority of the 1683 coho salmon escapement sampied at Yentna Station
{TRM 04}, 79.1 percent, were age class 43 fish. This was also true in 1981
and 1982 when 82.9 and 66.8 percent of the sample, respectively were age
class 33 fish. Age class 32 coho salmon accounted for all but a few percent
of the remaining coho saimon samplied for age 1983 and also in 1981 and 1982.
Coho salmon sampled for age at Sunshine Station (RM 80) were also
predominantly (63.1%) age class %3 in 1983. Again, this is also the case in
1981 and 1982 when 65.1 and 50.1 percent of the sample were age class @3
fish.

Lenjths of age class 44 coho salmon, the predominant age class, collected
at Yentna Station (TRM 04) in 1983 averaged 543 mm for males and 538 mm for

females. In 1981, wmale coho salwmon sampled at this station were smailer



Fa 198l

70 - ign2

7 1983

60 -

i, 000

80 =

40 -

30 =

COHO SALMON ESCAPEMENT x

10 =

YENTNA SUNSHINE TALKEETNA CURRY
STATION STATION STATION STATION

Figure 2-4-9. Minimum Susitna River coho salmon escapements for 1981, 1982
and 1083, Adult Anadromous Investigations, Su Hydro Studies,
1883,




COHO SALMON

WMedion Poghk
Rangs Caltohs

50f, Cumulative  95% Cumulalive
Catch per Effort  Colch per Effort

~ T I e I 1
T/T T/2l &8/4 8/i8 8/1 /18 9/ 29
DATE

ure 2-4-10. Migrational timing of coho salmon based on fishwheel catches at selected locations on the
Susitna River in 1981, 1982 and 1983, Adult Anadromous Investigations, Su Hydr: Studies,
1983.

~y
e
xﬁ‘&




averaging 541 mm and females were larger avevaginé 540 mm in length. Those
fish sampled in 1983 were smaller than the coho salmon measured in 1982 when
the average size for males and females was 549 mm and 544 mm, respectively,
At Sunshine Station (RM 80) age class 4, coho salmon averaged 539 mm and 540
mm for males and females, respectively. The 1983 coho salmon sampled for
Tength were smaller than those sempled in both 1981 and 1982 when males and

females averaged 541 mm and 542 mm and 564 and 551 mm in length respectively.

The overall male to female sex vatio was 2.3:1 at Yentna Station (TRM 04) in
1983. There was fewer males present in 1981 when the sex ratio was 0.9:1 and
males were more numerous in 1982 by a sex ratio of 2.3:1. Males were more
abundant thaa females at Sunshine Station {(RM 80} in 1983 by an overall sex
ratio of 1.2:1. This was alsc the pattern exhibited in 1981 and 1987 when

the sex ratios weve 1.2:1 and 1.4:1, respectively.

4.2.5.2 Talkeetna to Upper Devil Canyen

The coho salmon escapement to Talkeetna Station (RM 103) din 1983 was
estimated to be 2,400 fish, This was the lowest escapement recorded for the
three year period the escapement was monitored. The escapement in 1981 was
3,300 coho salmon and in 1982 approximately 5,100 fish., The 1983 escapement
of coho salmon to Curry Station (RM 120) was approximately 800 fish, This
compares to 1981 and 1982 escapements of 1,100 and 2,400, respectively

(Table 2-4-1 and Figure 2-4-9),

The coho salmon migration at Talkeetna 3Station (RM 103) becan on July 30 in

1983. This is one week earlier than the approximate August & beginning date




in both 1981 and 1982. The migration reached a median approximately the same
time, August 12. in both 1983 and 1982. 1In 1981 this poirt was reached about
two weeks later, August 26. At Curry Station (RM 120) the coho salmon
migration began and reached a midpoint earlier in each successive year as

depicted in Figure 2-4-10,

Coho salmon migrational rates were slower in 1983 than 1981 and 1982. The
rate of travel betwe=n Sunshine (R¥ 80) and Talkeetna (RM 103) was 1.4 mpd in
1983 compared to rates of 4.0 and 5.3 mpd in 1981 and 1982, respectively.
This was also true for the coho salmon migrational rate between Talkeetna and
Curry {RM 120) stations. In 1983 this distance was travelled at a rate of
5.7 mpd. In 1981 and 1982 the rates were 11.3 and 10.0 mpd, %espect%vely,

From a sample of the escapement passing Talkeetna Station (RM 103) in 1983 it
was determined that age class 43 fish represented the largest portion of
those fish sampled, 60.2 percent. This compares with 84.8 percent age é3
fish in 1981 and 41.0 percent in 1982. Age class 32 coho salmon were the
dominant age class in 1982 when they totalled 59.0 percent of the sample.
The Curry Station (RM 120) escapement of coho salmon generally were similar
in age class composition to those sampled at Talkeetna Station. In 1983, age
class @3 fish comprised 53.2 percent of the sample compared to 68.8 and 46.0
percents in 1981 and 1982, vespectively. Again, age class 32 coho salmon
were the dominant age class in 1982 representing 54.0 percent of those fish

sampled.

In 1983, coho salmon sampled at Talkeetna (RM 103} and Curry (RM 120)

stations averaged 528 mm and 522 mm Tor all fish sampled, respectively. From



the samples collected at these stations in 1981 and 1982 and compared to 1983
information the most noticeable deviation occurs in 1982 when age class 32
coho salmon ranged from 30 to 50 mm larger *han the age class 32 fish sampled

in 1983 and 1981.

The overall coho salmon male to female sex ratio at Talkeetna Station
(RM 103) in 1983 was i.7:1. This corgares to ratios of 1.5:1 and 1,5:1 in
1981 and 1982, respectively. At Curry Station (RM 120) the overall male to
female sex ratio in 1983 was 2.0:1 and compares to ratios of 2.0:1 and 1.3:1
in 1981 and 1982, respectively. Generally, males were more abundant than
females at these sampling sites for the three years the escapement was

sampled.

One main channel coho salmon spawning site was located in 1983. This site
was found at ®M 131.1 approximately 150 vards above the confluence of Fourth
of July Creek. HNo main channel spawning sites were located in 1982 while in

1981 a single spawning site was identified at RM 129.2.

There was no coho salmon spawning activity reported in slough habitats in
1983 or 1981. The only documented coho salmon spawning slough habitats

occurred in 1982 when spawning activity was observed in Slough 84 (RM 125.1).

Coho salmon migrating to the Upper Susitna River (RM 98.7-161.0) are
primarily stream spawners. Peak stream survey counis represent only a
portion of the escapement for that stream and are used as a index of relative

abundance and not an indication of total stream escapement,




For comparative purposes peak stream survey counts were tota’led for all
streams and the percent contribution of each stream to this total was used to
rank that streams relative importance for each year surveys were conducted.
From this in 1983, a low escanement year, only two streams contributed more
than ten percent to the total peak stream survey counts, These tributaries
were Whiskers Creek (RM 101.4) and Indian River (RM 138.6). This compares to
1981 and 1982 peak stream survey counts where five streams in each of the two

years comprised more than ten percent of the total peak survey counts.

Peak coho salmon spawning in streams, based on survey counts, occurred
from the first week of September to the first week of October in 1983 and
comparatively, during the second and third week of September in 1981 and from -

the szcond week of September to the first week of October in 1982.

4.3 Bering Cisco

Bering cisco were not specifically sampled in 1983, &lthough information
obtained incidental to other fishervy studies were recorded. Bering cisco
were initially documented to occur in the Susitna River during August of
1981. The escapement was monitored for migrational timing, relative
abundance and population meristic information at Susitna (RM 26), Yantna
{TRM €4}, Sunshine (RM 80) and Talkeetna (RM 103) in 1981 and 1982. Bering
cisco were not known to occur above RM 103, approximately in either of these

years,

In 1981, concurrent to main channel sampling Bering cisco were tagged. The
tagging program was suspended in 1982 although main channel spawning studies

were continued,
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Probable successive vear spawning in Susitna River Bering cisco stocks was
reported in the Phase II, ADF&G/Su Hydro Adult Anadromous Report, 1982
(ADF&G, 1982}. This provaLility is further supported by the recapture of a
Beriny cisco in Lower Cook Inlet in August of 1983 which had been initially
tagged at RM 77.0 on October 5, 1981, This individual was caught in August
of 1983. A necropsy of the specimen revealed that it was a gravid female.
Scaie analysis indicated the age of this individual was 51. The possibility
exists that this female Bering cisco spawned as many as two times and was

prepared to spawn again in 1983,

The known distribution of Bering cisco in the Susitna River was also extended
in 1983. A single Bering cisco was captured at 4th of July Creek
(RM 131.0) on October 6 redefining the upper limit of this species in tne
Suysitna River. The previous known upper 1imit of the Bering cisco range was

RM 101.9 based on a single capture here in 1982.
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