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SUMMARY

A summarization of the data reported in this draft species/subject
report is intended for inclusion in the Draft Phase I final report for

the Adult Anadromous Fisheries subject area.
INTRODUCT ION

This report presents the data collected on four species of adult salmoa
in the Susitna River by the Alaska Department of Fish and Game (ADF&G)
during the 1981 Su Kydro Aguatic Studies. These studies are a part

of the Fish Ecology (Subtask 7.10) Phase I studies for the Susitna

Hydroelectric Project.

The primary objectives of the fish ecology studies fcr the Su.itna
Hydroelectric Project are to: (1) describe the fisheries resources

of the Susitna River, {2) assess the impacts of devel.pment and operation
of the Susitna HydroeTectric Project on this fishery, and (3) propose

the mitigation measures to minimize adverse impacts (Alaska Power
Authority Susitna Hydraélectric Project, Environmental Studies

Procedures Manuail, Subtask 7.10, Fish Ecology Impact Assessment and

August 1981). The task of meeting the first of these study objectives
is the responsibility of the ADF&G undor a reimbursable services agreement
(RSA) with the Alaska Power Authority and the second and third are the

responsibility of Terrestrial Environmental Specialists (TES).

E-2-1






4. METHODS

4.1 Mainstem [nvestigations

Five escapement monitoring stations were established in early June 198}

at the locations identified in Figure E.4.1.
maps are provided in Figures EA-1 through EA-5.
gear deployed at these sites were as 1isted in Table E.4.1.

Individual site description
The operating dates and

The Yentna,

Sunshine, Talkeetna and Curry stations were operated under the direction

of Su Hydro, Adult Amadromous Investigations personnel.

Susitna Station

was run by Alaska Department of Fish and Same, Commercial Fisheries

Division staff,

Table E.4.1. Anadromous adult salmon sampling locations, gear type and
operational dates on mainstem Susitma and Yentna Rivers,
Adult Anadromous Investigations, Su Hydro Studies, 198].
SAMPLING LOCATION GEAR OEPLOYED
SITE BEGIN END HWHEELS
Susitna Susitma 26 6/27 9/2 2 2
Station
Yentna Yentna 04 6/29 977 2 2
Station
Sunshine Susitna 80 6/23 9/15 2 4
Station
Talkeetna Susitna 103 6/22 9/15 2 4
Station
Curry Susitna 120 6/15 9/21 - 2
Station
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The side scan sonar {SSS) counters used at the escapement monftoring
stations were deployed and monitored by trained personnel in accordance
with the 1980 Side Scan Sonar Counter [nstallation and Operational
Manual written by the Bendix Corporation (1980), A brief narrative of

how & sonar works 1s provided in the following paragraph.

A sonar counter essentially converts electrical enerqy into acoustical
energy {sound waves) and counts underwater targets by measuring changes
in acoustical echoes. Each SSS counter 1s composed of a transducer,
aluminum substrate with reflector (target), an electronic-printer, a 12
volt battery, a solar charger and attendant cableware (Figures E.4.2 and
E.4.3). The transducer is vertically mounted on the shore end of the
substrate and emits repeating sound signals in a conical 2° and 4°
alternating beam Just above the suhstrate. The transducer also receives
returning echoes from the target which 15 mounted vertically on the
offshore end-of the substrate. The entire substrate rests on the bottom,
perpendicular to the shore. As upstream miorant fish pass over the
substrate, they reflect transmitted sound waves back to the transducer
and are then recorded as counts on the electronic counter-printer. The
counter-printer tallys the counts and hourly provides a print-out of the

number of fish passing over each of 12 1ineal substrate sectors.

During the 1981 season, each S$SSS counter was monitored a minimum of four
times dafly for 30 minutes and fish related echoes displayed on an
oscilloscope were hand tallyed. The ratio of oscilloscope counts attributed
to fish and SSS counts were compared and used to adjust the counter for

accuracy. A fishwheel was operated near each counter to provide species









composi+ion data for apportioning somar counts.

The fishwheels used at each project location were of identical design

with two baskets and two paddles (Figure E.4.4). Floatation was provided
by styrofoam Togs shielded by a plywooed frame. The baskets had an

average length, width and depth of 2.4, 1.7 and 0.6 meters (m) respectively
and were constructed of native spruce poles. The basket frames were
covered with three inch rubber coated fencing material which was replaced
during the season on most baskets by similar size creosote coated webtina.
The paddies were also made from spruce poles of the same length and

width as the baskets. The fishwheel axles were built from 20.3 centimeters
squared spruce logs capped at each end with a steel collar that held a

3.8 cm steel shaft set into self adjusting bearing blocks. The bearing
blocks were bolted to an adjustable wooded frame that permitted the axle

to be raised gr 1ou§red at 15.2 cm steps to a minimm and maximum height
of 30.5 and 122 om, respectively, above the top of the floats. A 122 cm
long, 76.2 c¢m wide and 122 c¢m deep live box was attached to the inshore
side of each fishwheel.

Each fishwheel was held in position in the river by a cable bridle
anchored to an onshore deadman and by an inshore mounted boom log lodged
between the bank and the inshore float. An inshore weir was used on
each wheel, except those at Sunshine Station to deflect inshore migrants
into the fishing area of the baskets. Weir panels were constructed of
alder and willow poles vertically spaced on one to two inch centers or

when available from three inch mesh, fencing material.









. per fish usually ranged between 20 and 37 seconds. All fish were jmmediately
released following sampling. ’

A1l fishwheel intercepted sockeye, pink, chum, and coho salmon at Sunshfne,
Talkeetna and Curry stations were tagged. An exception was that on
three non-consecutive days at Sunshine Station an insufficient number of
tags were on location to tag the entire catch., Two types of tags were
used (Table £.4.2.)., At Sunshine and Talkeetna Stations color coded
Floy-4 spaghetti tags were deployed. One inch diameter Petersen disc
tags were used at Curry Station. The Petersen disc tags were inserted
through the cartilage immediately ventral to the insertion of the dorsal
fin. Quarter inch diameter buffer discs were used to prevent the tagging
pins from wearing throuqgh the Petersen disc and causing tag loss. Floy
. FT-4 spaghetti tags were inserted fn same locatfon as the Petersen disc
tags and each was secured against the back of the fish by a tightly
drawn overhand knot. Tagging time per individual fish ranged from 10 to
30 seconds. A1l fish were released immedfately after tagging.

Table E.4.2. Tag type and color used at Sunshine, Talkeatna and Curry
Station, Adult Anadromous Investigations, Su Hydro Studies,

1981,
TAG
RIVER

TAGGING MILE

LOCATION {RM) TYPE COLOR
Sunshine 80 FT-4/spaghetti Int. Orange
Station
Talkeetna 103 FT-4/spaghetti Yellow
Station
Curry 120 Petersen Disc Int. Orange

Station
@




4.2 Survey Investigations

In mid July, a mobile crew was assigned to each of three subreaches of
the Sysitna River mainstem between the estuary and Devil Canyon as
outlined below:

Susitna Station Survey Crew Estuary to (RM O to RM 61}
Kashwitna River

Sunshine Station Survey Crew Kashwitna River (RM 61 to RM 108)
to Chase

6o1d C:-eek Station Survay Crew Chase to Devil (RM 108 to RM 151)
Canyon

The crews used a combination of drift giil nets, electroshockers, echa
recorders and egg deposition pumps to sample the mainstem Susitna River
for presence or absence of mafnstem spawnfng activity. Drift gill nets
were deployed over a wide range of sites. Site selection was based on a
brief visual assessment of the following criteria which generally
suggested suitability of a particular site as a spawming area and the
feasibility of operating a drift net:

1. Substrate composition 5. Presence of debris

2. Relative water velocity 6. Presence of spawned

3. Water turbidity put fish or fish surfacina.
4. Mater depth



Several times during the season high water conditions obscured many of
the visual clues used to identify potential spawning sites. When this
occurred, aerial photographs taken earlier during low water flows wer:
examined and from the photos likely spawning areas were identified and

sampled.

Drift gill pets used in sampling the mainstem were 15.2 m long, 1.5 m
deep, 13.3 cm stretch mesh nylon web, fished from 6.1 m, flat bottom
riverboats each equipped with a 75 horsepower jet outboard. A net was
typically deployed by casting one end into the river from the bow of the
boat as it moved slowly in reverse. The other end of the net was tied
to the bow and the boat was then maneuvered in a manner that the net
extended semi-perpendicular to the river current. Surface and subsurface
debris along with fluctuating depths generally governed the distance
fished. These same nets were used in areas that were either too shallow
or too narrow to sample effectively by the drifting technique. In some
cases, the net was used as a set net by anchoring one end to the boat
bow and the other end to a portable anchor or natural deadman. In other

instances, the net was deployed as a seine by manual means.

Salmon caught by drift netting, seining or by set nettina were not
assumed to be spawning at the catch location unless all of the criteria
listed below were met:

1. Fish exhibits spawning maturation color and morphology.

2. Fish expells eggs or milt when slight pressure is exerted on the

abdomen.



3. Fish s in vigorous condition, with an estimated 25 percent or more

of the eggs or milt remaining in the body cavity.

4. Additional fish are provided from the site that meet criteria 1
through 3 above.

Survey crews were equipped with a Lowrance Model LRG-15108 echo recorder
to survey the Susitna River mainstem for salmon spawning activity. The
plan was to locate fish by directing the transducer beam horizontally
across the river bed. A horizorntal mode was chosen because of the
limitation of vertical scans due to restricted water depths in the
mainstem. In conducting a horizontal side scan the recording unit was
nearly always tuned to record at the 9.1 or the 18.2 m range to take
advantage of refined dimension in resolution and detail on the graph
printout. The sensitivity setting on the recorder was set at the 3/4
point or higher for additional detail. The transducer was attached to
an adjustable aluminum gunnel bracket that allowed it to be lowerad into
the water column at various depths. Echo recordings were taken with the
transducer in the horizontal mode at depth ranges from two feet from the
surface to one foot from the bottom. Sites surveyed were generally
semi-placid areas of the river due to the limited ability of the transducer

bracket to withstand water force without bending or breaking.

The Sunshine and Gold Creek survey crews conducted salmon enumeration
counts on all spring fed sloughs and tributary streams between the
Chulitna River and Devil Canyon on a scheduled weekly basis. In addition
the Sunshine survey crew made tag recovery counts at pre-selected times

on several known spawning tributaries between Sunshine Station and the



Chulitna Riser confluence (Table E.4.3.).

Table E.4.3. Survey schedule on selected salmon spawning streams
between Sunshine Station and Chulitmna River, Adult
Anadromous Investigatfons, Sy Hydro Studies, 1981.

Y SURVEY
SPAWNING LOCATION
AREA (RIVER MILE) PERIQD FREQUENCY
Birch Creek 88.4 8/1-8/30 weekly
9/7-9/21 weekly

Troublesome 97.8 B/7-8/30 weekly
Creek 9/7-9/21
Byess Creek 97.8 B/7-8/21 weekly
Byers Lake 97.8 9/15-9/30 weekly
Question Creek 84.1 9/1-9/30 weekly
Answer Creek 84.1 9/7-9/30 weakly
Swan Creek 97.8 9/21-9/30 once
Horseshoe Creek 97.8 9/21-9/30 once
Clear Creek 97.1 B/21-8/27 once

1/ Confluence of these streams or their receiving waters with the
Susitna River mainstem.

The spawning ground surveys were performed on foot by two crew members.

One counted T1ive fish and the other counted carcasses. Tag recovery

counts were made at the same time by the crew member enumerating live

fish. Tag type and color were recorded by species on each 1ive fish

bearing a tag. The second crew member removed tags from carcasses 2nd

recorded the tag type, number, color and species.

From late July to mid September, the Gold Creek crew fished four hours

every five days, one - 15.2 m long, 1.5 m deep, 13.3 cm stretched mesh



nylon gill net in eddies in the mainstem between Devil Canyon and at RM
149.4, 1/2 mile above Portage Creek. Thc qill net was staked at one end
to the ahore and held off shore at the other end in a slfght downstream
arc by a 35 pound Navy anchor. The species and tpawning condition of

the fish caught in the net was recorded.

The survey crews electroshocked areas of the mainstem Susitna River with

a Model VYP-3C Coffelt electroshocker, using a 3500 watt Homelite gencrator
as a power source (Figure £.4.5)., Input to the electroshocking unit was
230 volts alternating current (A.C.) and output voltage was one of three
types, A.C., direct current (D.C.), or pulsating D.C. One to three and

one half amps of D.C. or pulsating D.C. was found to be effective

capturing adult saimon. The output power was split with one lead going

to a foot switch and the other to the electrodes; the anode {+) electrode
being the dip net and the cathode (-) electrode the boat. Depression of

a foot switch allowed the flow of current through the water. The activation
period ranged from five to ten seconds followed by a 20 to 40 seccnd

pause to avold a possible herding effect on fish. Safety was accomplished
through the use of rubber boots and gloves; in addition, a ki1l switch

was attached to the generator and kept in a ready position by the boat

operator at all times.

Egg deposition sampling was conducted with a Homelite twe cycle, single

stage, backpack mounted water pump and two circular, standing screen

baskets with cod and nets. Each basket sampled a 1,800 cm2 area.

The height of the basket was 45.7 cm. Sampling with this gear was






1imited to areas of not more than 45.7 cm deep and where electroshocking
or gill netting produced fish whizh met the previously defined criteria
for spawning or where visual surveys earlier in the -eaxzon revealed

suspect redas or spawning activity.

4.3 Radio Telemetry Investigations

Radio tracking operations targeted on chum and coho salmon, a sampie
size of 11 chum and 10 coho salmon was chosen in this study. The radio
telemetry transmitters, receivers, and antennas were obtained from the
Smith-Root Corporation. Transmitters were individually identifiable and
operated on a carrier frequency ranging from 40.650 to 40.740 mHz.

Transmitter 1ife expectancy was 75 to 90 days.

Each transmiiter was encased in a rubber coated, waterproof plastic case
and anchored to an insulated, water tight antenna wire. The transmitters
were cylindrical in shape, weighed 23.u grams each and measured 7.6 cm
long, by 1.6 ¢m in diameter. They were fitted with a 13.0 ¢m long
antenna. A smal) bar magnet was taped to each transmitter to break the

electrical circuit and conserve battery life until used.

Prior to field operations, the radio transmitters were immersed in water

for 48 hours and tested for signal strength and frequency on both manual

and scanning reca2ivers. Malfunctioning transmitters were returned to

the manufacturer for repair. To enable anglers to return the transmitter
and catch data to project personnel, adhesive wate: proof labels were

then affixed to those transmitters which tested satisfactorily.



Preliminary literature research revealed no information about internal
radio transmitter implants on chum salmon. During late July three adult
chum salmon were experimentally radio tagged with dummy transmitters to
insyre that proposed techniques would not injure the fish. Sample
specimens were taken from Sunshine Station fishwheels. Each fish was
transfarred by net from the fishwheel helding box to a wooden, two
compartment tank containing approximately 80 liters of fresh Susitna
River water in each compartment. Within 2 to S minutes the fish would
usually relax and be measured (FL) before being examined briefly for
external wounds and spawning condition. Vigor was appraised prior to
and luring this inspection and any fish aisplaying little or no movem~nt
or 1nss of equilibrium was deemed "stressed"”. Fish with fresh wounds or
thowe fitting the definition of “stressed" were classified as ansuitable
for tagging. Stressed fish were gently remgved from the tank and held
in shallow, slow moving wa.er by hand until they revived and forcefully

Swam away.

Three tish were found to be suitable for experimental tagging and preparations
were made to implant the radio transmitter., Tricaine methanesulfonate
{MS-222), an anesthetic, was sprinkled sparingly in the water of one
compartment 1in an amount that caused a slight decrease in opercular

movement followed by loss of equilibrium within 2-5 minutes. Slightly

more anesthetic was added if the fish remained active afler the first

applications.

Bafore tmplantation, a =2, nickel firisn, beak nook was tied to the ‘ree

end of the antenna wire. The antenna, ~ith attached hook, was olaced



hook first into a 1.95 cm diameter, 50.2 ¢cm long plexiglass tube which
served As an insertion instrument. A wider, 2.5 cm diameter, 32.4 cm
long plexiglass tube was slid over the small tube until the transmitter
was cradled in the Targer tube. Glycerine, a water soluble lubricant,
was liberally poured on the transmitter tc case insertign in the fish.

As one person held the fish ventral side up with the head elevated at
about a 45° angle, the other person inserted both tubes and the transmitter
to the fish's esophagus. The smaller rod was slowly pushed inward until
the transmitter disappeared from view into the stomach. The fish was
immediately immersed for 20 to 30 seconds and lifted again at the same
angle. The antenna hook was positioned slightly off center in the roof
of the mouth to prevent rupturing a major artery and pressure applied
until the barb protruded (Figure £.4.6). The transmitter was verified
to be in its original positton. The fish was transferred to the adjacent

compartment of the tank containing fresh water and revived.

The first experimentally implanted transmitter was positioned in the
posterior of the stomach [Figure E.4.7(A)]. Immediately after tagging,

the fish was pithed and necropsied. The stomach was found to be very

thin walled and had ruvptured. The tear was 5.3 cm long and extended

from the posterior end of the transmitter toward the fish's mouth. The
second and third chum salmon experimental implants were made in progressively
anterior positions, posterior of the esophagial sphincter muscle.

Despite the anterior transmitter location the thin walled stomachs

ruptured [Figure E.4.7(8-C)]. The antenna also extended tgo far forward

in the fish's mouth; allowing it to sag and become entangled in the

Tower jaw and gills.






(A)

(B)

(c)

(0)

(A) Posterior placement of radio transmitter in stomach. (B) and
(C) Progressively anterior placement of radio transmitter in stom-
ach. (Antenna to transmitter connection not visible in rear of
mouth). (D) Pre-anterior placement of radio transmitter in stomach.
(Antenna to transmitter connection visible in rear of mouth).

Adult Anadromous Investigations, Su Hydro Studies. 1981.

Figure €.4.7.






During live radio transmitter implants the procedures outlined above for
fish capture and selection were used. Prior to insertion however, the

tag was checked a final time while submerged in a container of water and
tested for cignal strength and frequency of transmission. The heat-to-
shrink material was installed on the antenna wire and the fish anesthetized
as described previously. Sex of the fish was determined by external
examination of morphological characteristics. The fish was then suspended
in a moistened canvas sling and weighed to the nearest 0.1 kg and returned
to the anesthetic tank. As the fish was held firmly against one side of
the tank a numbered Petersen disc with buffer pad was mounted on a pre-
sharpened needle and inserted about 2.5 cm beneath the second dorsal fin
ray. A blank Petersen disc was then siipped on the protruding needle,

and the disc snugged against the flesh by twisting the needle firmly
against the blank disc. The meashring, weighing and Petersen disc

tagging process usually took 60 to 90 seconds.

The radic transmitter was next inserted and the antenna anchored through
the kype. Four to six fresh river water changes were made while the

fish recovered. Wnen the fish displayed increased muscular and qill
activity it was carefuliy removed from the tank and held by hand in the
river until it forcefully swam away. Tag implanting, and antenna anchoring
usually took two to three ainutes. Total elapsed time for the entire
tagging process between introduction of MS-222 and first addition of
fresh river water varied from eight to 12 minutes, depending on how long
i« took the fish to become sedated. Recovery times from the anesthetic
ranged from seven to 30 minutes depending on how much MS-222 was required

to sedate the fish.



During the tagging process the fishwheel was deactivated “or 20 minutes
to prevent recanture upon release. Movement of the fish was noted with
a lToop or paddle antennaze for ten to 20 minutes after release (Figure

E.4.8).

Fish tracking was conducted by boat along the mainstem Susitna River
from (RM) 99.0 to as far upstream as RM 142.0. Tracking was conducted
from a 6.6 m Wooldridge riverboat powered by a 460 am four cylinder
inboard engine with a two-stage Hamilton jet. Tracking occurred at one
to four day intervals depending on stream flow conditions and fish

distribution.

Fish tracking was conduycted with a manual and a scanning receiver powered
by battery packsf The receivers and battery packs were encased in a
wooden, waterproof box. A large loop antenna and an outdoor speaker

were connected to the scanning receiver to c.utect and signal the occurrence
of a radio tagged fish while monitoring from the boat. A smaller paddle
antenna was connected to the manual receiver to pinpoint a tagged fish's
location to within six meters. While the scanning receiver avtomatically
searched all transmitter frequencies in use, the individual operating

the manual tracker scanned for transmitter frequencies when a tagged

fish was detected. A triangulation procedure was implemented by rotating
the loop antenna slowly from various river locations. The position of

the fish was determined and its Jocation plotted on black and white
aerial photographs (scale 1:4,000) of the river. [ts position was then

logged to the nearest 1.1 river mile.



Monitoring of tagged fish was conducted by air at one to four day intervals
from a Cessna 185 afrcraft. A loop antenna was fastened to each wing
strut with hose clamps. The antennas were fixed parallel to the fuselage
with the handle facing forward. The broad face of the loop faced the
fuselage and the narrow surface of the 1oop was perpendicular to the
ground. One antenna was connected to a munual receiver and the other to

a scanning recelver inside the airplane. Each antenna cord was reinforced
with duct tape where it passed through the doorway. A speaker was
connected to the scanning receiver and headphones to the manual receiver.
The manual receiver wa; monitored by one person while the other monitored
the scanning receiver and plotted the position of the aircraft. Locations
of tagged fish were ‘dentified by signal strength to + 0.1 mile and

marked on vinyl encased, black and white aerial photographs (scale
1:40,000).

Radio transmitter implantation methodology for coho salmon was initially
identical to that described for chum salmon, however transmitter and
antenna modifications were required to prevent transmitter regurgitation
by adult coho salmon. The first two tagged coho salmon carried extremely
anterior implantad transmitters with the heat-to-shrink material antenna
modification. However, the third tagged coho salmon regurgitated the

transmitter while recovering from tag implantation.

To prevent future transmitter reguraitation by coho salmon, a wire
modification was adopted. A 30 cm long fiece of 16 gauge baling wire
was wrapped twice around the anterior tip of the transmitt:r and extended

forward, paratlel to the antenna. Several wraps of waterproof plastic






Monitoring of tagged fish was conducted by afr at one to four day intervals
from a Cessna 185 ajrcraft. A loop antenna was fastened to each wing
strut with hose clamps. The antennas were fixed paral el to the fuselage
with the handle facing forward. The broad face of the loop faced the
fuselage and the narrow surface of the loop was perpendicular to the
ground. One anter.na was connected to a manual receiver and the other to

a scanning recajver inside the airplane. Fach antenna cord was reinforced
with duct tape where it passed through the doourway. A speaker wa.
connected to the scanning receiver and headphones to the manual receiver.
The manual receiver was monitored by one person while the other moni.ored
the scanning receiver and plotted the pesition of the aircraft. Locations
of tagged fish were identified Dy signal strength to + 0.1 rile and

marked on vinyl encased, black and white aerial photographs (scale

1:40,000).

Radio transmitter implantation methodology for coho salmon was initially
identical to that described for chum salmon, lowever transmitter and
antenna modifications were required to prevent transmitter regurgitation
by adult coho salmon. The first two tagged coho salmon carried extremely
anterior implanted transmitters with the heat-to-shrink material antenna
modification. However, the t..ird tagged coho salmon regurgitated the

transmitter while recovering from tag implantation.

To prevent future transmitter requrgitation by coho salmon, a wire
modification was adopted. A 30 cm long piece of 16 gauge paling wire
was wrapped twice around the anterior tip of the transmitter and extended

forward, parallel to the antenna. Several wraps of waterproof plastic



tape secured the wire to the transmitter. The tip of the antenna was
extended and taped to the wire to enhance signal transmission and prevent

it from causing possible abrasion to the fish.

Imptantation techniques were identical to those for chum saimon although
prior to pushing the sharpened wire through the kype, an outward facing

loop was made, so that it rested against the inside of the kype. A

buffer was then snugged against the dorsal side of the kype and one half

cf an electrical connection was crimped over the wire and against the

buffer. The wire lgop and buffer-crimp combination prevented the transmitter

from moving forward and being regurgitated by the fish.

4.4 Data Analysis

Population estimates presented in the report were calcuiated using the

following formulas {Ricker, 1975):

ﬁ = me/r

Wheie: m = Number of fish marked (adjusted for tag less).
¢ = Total! of fish examined for marks during sampling census
r = Total number of marked fish observed during sampling census
ﬁ = Population estimate

A
The 95% confidence limits around N were determined by using the formula

(Dixon and Massex, 1969):



r/c + 1.96\/1‘[& (1-r/c) grtc gr/c - 1.96\/1‘& (1 - r/c)
c ' c

= .95

fa
r/cupper {1/m) < 1/N <r/ciower (1/m)

Tag loss was calculated using data derived from repeated spawning ground
surveys of placid sloughs where survey conditions permitted unrestricted
(visual) observation of tag loss through inspection of spawning areas
for shed tags and accurate enumeration of fish with tags in place. In
calculating tag loss, .he number of tagged fish examined (t) were

summed with the number of loose tags (1) respective to tag type. The
resuiting <ummation (1 + t)} was then divided into the number of fish
with tags (t} in place to provide a percentage on tag retention (R). The

above is mathematically stated in the formula: t = R x 100%.
| + ¢t

The percentage was then multipi{ed by the number of fish by specfes tagged
at the particular tagging location being examined, for an appropropriation

adjustment to the number of fish released.

Age determination was made by scale examination using a portable microfiche
reader and the age class described using Gilbert-Rich notation. By the
notatjon, age 4, fish are those fish in their fourth year of life that
migrated from freshwater to the marine enviornment in their second year

of 1ife having spent one winter rearing in fresh water.



5.0 Results and Discussion

5.1 Hainstem Investigations

Table £.5.1. summarizes the salmon escapement estimates by species at

each of the mainstem Susitna River and Yentna River stations {Figure
E.5.1.) as deteimined from SSS counters and Petersen tac and recapture
operations Fishwheel catches are summarized in Table E.5.2. Daily

sonar counts and fishwheel catches by sampling station are provided in
Tables EB-1 through EB-8 and ED-1 throuah EC-10, respectively. The
following subsections outline by species the specific results of escapement

sampling at the above defined stations.

Sockeye Salmon

At Susitna Station 340,232 sockeye were counted (Table E.5.1.). Fifty-
one percent of those ccunted migrated across the east bank 3SS counter

and 49 percent over the west bank counter. The migration principally
extended from 29 June to 24 August with the mid-point occuring on 17

July (Figure E.5.2). Seventy-five percent of the sockeye escapement
passed in a 13 day period from 11 July to 23 July. Fishwheels operating
at Susitna Station intercepted a total of 4,087 sockeye salmon. Fishwheel
catch per licur piotted against time (Figure ED-1) indicates the peak of
migraticn occurred between 10 July and 19 July with the majority of the

sockeye salmon migrating along the west bank.

A total of 139,401 sockeye salmon were loaged by the SS5 counters at
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Table E.5.1. Apportioned sonar counts and Petersen population {tag/recapture) estimates by species and
samnling location, Adult Anadromous Investigations, Su Hydro Studies, 1981.
ESCAPEMENT ESTIMATES

SAMPLING RIVER SOCKEYE PINK CHUM COHO
LOCATION MILE Sonar Petersen Sonar Petersen Sonar Petersen Sonar Petersen
Susitna

Station 26 340,232 - 113,349 - 46,461 - 33,470 -
Yentna

Station 04 139,401 - 36,053 - 19,765 - 17,017 -
Sunshine

Station 40 BY,906 130,450 72,945 48,459 59,630 256,667 22,793 24,415
Talkeetna

Station 103 3,464 4,780 2,529 2,574 10,036 20,244 3,522 3,291
Curry

Station 120 - 2,812 - 1,052 - 12,934 - 1,164




Table E.5.2. Summary of fishwheel catches by species and sampling location,
Adult Anadromous Investigations, Su Hydro Studies, 1981.

CATCH
SAMPL ING RIVER
LOCATION MILE SOCKEYE PINK CHUM COHO
Susitna
Station 26 4,087 691 250 329
Yentna
Station 04 7,000 2,729 1,415 1,122
Sunshine
Station 80 5,528 7,098 9,167 2,928
Talkeetna
Station 103 39N 371 1,273 527
Curry
Station 120 461 227 },276 182
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Station were registered in offshore sectors 6 to 12. At Talkeetna
Station, 4.9 percenu and 2.2 percent were recorded in the same sectors
on the east and west bank respectively, an indication that SSS counters
become more effective counting all salmon species in the upper reaches
of the Susitna River. This is probably due to water velocities, channel

configuration and river gradient.

Sockeye saimon population estimates derived from fishwheel tagging
operations at Sunshine, Talkeetna and Curry Stations indicate that
approximately 130,450, 4,800 and 2,800 sockeye salmon were present at
each site respectively. The 95% confidence limits on these estimates
along with the components used to calculate them are presented in Table

E.5.3.

These population estimates, as with others which will be presented on

the in this report, should not be considered to be the actual number of

fish, in this case sockeye salmon, that spawned upstream of the taaging
location. The sockeye estimates represent only the number that were

prasent at the particular tagging station. Other Susitna River investigations
have revealed that ail adult salmon species mill to some degree in the
mainstem and that it is not uncommon to find adult salmon in the mainstem

well upstream of their spawning destination (Barrett, 1974 and Friese,

1975).

A further factor in considering the pooulation estimates is tag loss and
tag induced mortalities. Both are capable of introducing positive bias
to the estimates {Everhart, et. al., 1975}). Tag induced mortalities

wera not considered significant due to minimal amount of time (10-20



Table E.5.3. Petersen population estimates and corresponding 95% confidence
intervals of sockeye, pink, chum, and coho salmon migrating
to Sunshine, Talkeetna and Curry Stations, Adult Anadromous
Investigations, Su Hydro Studies, 1981.

LOCATION OF SPECIES
POPULATION 1/
ESTIMATE PARAMETER— SOCKEYE PINK CHUM COHO
m 8,179 3,900 7,600 2,420
c 4,721 6,045 9,047 3,501
Sunshine K 296 736 270 291
Station N 130,450 48,450 256,667 24,415
95% C.1I. 117,491 45,386- 229,682- 22,199-
146,621 51,978 290,837 27,125
m 322 258 1,142 454
¢ 4,142 798 5,903 848
Talkeetna r 279 80 333 117
Statien A
N 4,780 2,574 20,244 3,291
95% C.I. 4,294- 2,131~ 18,331~ 2,817-
5,3N 3,249 22,602 3,956
m 357 183 1,068 133
¢ 3,040 69 4,633 105
Curry r 386 12 333 12
Station 4 2,812 1,082 12,934 1,164
95% C.1. 2,572- 695~ 11,728- 759~
3,100 2,166 14,418 2,489
1/ m = Number of fish marked {adjusted for tag loss)
¢ = Total fish examined for marks during sampling census
r = Total number of marked fish observed during sampling census
ﬂ = Population estimate

Confidence interval aroung ﬂ

o

a

—
u



seconds) reguired to tag a fish,'and the general vigorous condition of
the fish caught in the fishwheels. Tag loss was taken into consideration
by adjusting the total number of fish tagged by species according to
percent occurrence of loose tags found during foot surveys of clearwater
spamning sloughs. This provided an independent taa loss factor for
Sunshine Station and Talkeetna Station which was 7.5 percent and 3.4
percent respectively (Table E.5.4), The difference in tag loss factor
between the two stations can be attributed to the difference in tagaina
quaiity. At Sunshine Station the total nuymber of fish tagged was 24,159
compared to 2,176 at Talkeetna Station. The maximum number of fish
tagged 1n a single day at Sunshine Station was approximately 1,700 fish
versus 250 fish at Talkeetna Station. The tag loss factor of Curry
Station tagged fish was presumed to be insignificant (less *han one
percent) based on survey crews not finding any shed Petersen di-~ taas
during spawning around surveys and the general difficulty encountered in
removing these tags from carcasses.
Table E.5.4. Evaluation of tag loss based on aduit spawning ground
survey of sloughs between Sunshine Station and Devil

Canyon, Adult Anadromous Investigations, Su Hydro
Studies, 1981,

TAG TAGGTNG NO. TAGGED NO. TAGS TOTAL NO. PERCENT
TYPE STATION FISH EXAMINED SHED TAGS TAG
RETEN-
TION
Orange/Floy Sunshine 335 27 362 92.5
FT-4
Yellow Floy Talkeetna 397 14 411 96.6
FT-4




There is some discrepancy between populations estimates from sonar
counts of fish, versus estimates from the tag and recapture project
(Table £.5.1). Both estimates have deficiencies that must be recognized.
It should not be assumed that all f{sh pass over the 5SS sybstrate. As
previously discussed, the sector distribution of salmon will vary with
sfte and species, with an undetermined number of salmon passing beyond
the 555 counting range. A major source of errgr present in SSS counts
1s related to the methods of apportionment and the bias inherent in
those methods. Although all fishwheels used to apportion the SSS counts
were in close proximity to the counters it must be recognized that
fishwheels can be species selective. The apportioned sonar counts would
then reflect the selected catchability of the fishwheel. In addition,
SSS counters are adjusted for fish velocity and sensitivity, thereby
introducing an unknown variance component into the counts. Methods of
calculating confidence intervals around the population estimates are not
available for SSS counts because, at this time, it is not feasible to
duplicate a counting sample at one site at the same time, which does not
allow for a sampling estimate for the variance. It should be realized
that SSS counts are not absolute population numbers and at this time
should be considered an index of species abundance at a specific lTocation.
Tag and recapture methods of estimating the population and the Petersen
estimate in particular make six assumptions which are listed in Begon
(1979). It is realized that failure to meet these assumptions will bias
the popuiation estimate and consequently the confidence intervals. The
following assumptions were made in estimating population size: fishwheel
capture of saimon was random with respect to the population; there was

no mortaiity as a result of the tagaing process; there was no differential



mortality between tagged and untagged salmon; tagged salmon mixed randomly
within the popuiation; and recovery of taoged salmon was not influenced

by the tag. The net resylt of tag loss, if not accountsi for, will

result 1n an overestimation of the popylation and conversely if tagged
salmon are more r~eadily visible than untagged saimon the resulting tias
will cause the population estimate to be low. In summary, it should be
recognized that both methods of enumerating salmon have potential drawbacks
but at this point they represent the state of the art in estimating
population sizes in glacial river systems. The discrepancy, where they
exist, between Petersen population estimates and SSS counts reflect the

limitations inheren: in both techmiques.

from the sonar data the migrational timing of sockeye salmon between the
mainstem sampling stations indicates that those passing Susitna Station
bound to the Yentna River made the six mile trip in one day or less, and

of the fish migrating past Susitna Station to Sunshine Station and

destined to Talkeetna Station had an averace travel time of 8 days and

13 days respectively (Figure E.5.5). This {s an average travel rate of

6.8 miles/day between Susitna Station and Scushine Station and 4.6
miles/day between Sunshine Statfon and Talkeetna Station. These migrational
rates are considered valid 1f there is no fundamental variation in

timing between Susitna River sockeye salmon stocks.

An insufficient number of tagged sockeye salmon recaptures were made at
Talkeetna Station to determine the average travel time rate oetween
Sunshine Station and Talkeetna Station. The data indicates that the

minimum travel time between these stations was three days or a travel
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speed of 7.7 miles/day {Figure E.5.6). Tag recaptures of sockeye saimon

at Curry Station indicates a minimum travel time of five days from

Sunshine Station to Curry Station and one day from Talkeetna Station to
Curry Station (Figure E,5.7). The average migration time between Talkeetna
Station and Curry Station based on the tag recapture data was approximately

five days or a travel speed of approximately 3.5 miles/day.

Our investigations reyeal that sockeye salmon generally reduced their
travel speed the farther they migrate upstream. A possible explanation
for this observation is that sockeye salmon display greater milling
behavior as they approach their natal stream therein reducing their net
travel speed. This behavior was indicated by a significant number of
sockeye salmon racaptures at Talkeetna Station that were intercepted

more than 26 days earlier at Sunshine Station located 23 miles downstream

from Talkeetna Statjon (Figure E.5.6).

The sonar counts and f1shuhee1 catches at Susftna Station, Yentna Station,

and Sunshine Stat1on 1nd1cate a strong preference by sockeye salmon to

favor one bank of the river depending on the_]ocation. Sockeye saimon

were more abundant on the west side of the Susitna River at Susitna

Station and were more numerous on the east bank at Sunshine Statton.

Yentna Station recorded higher sonar counts and fishwheel catches aiong

the south bank along off the north bank. At Talkeetna Station, sockeye

salmon utilized both sides of the river without any notable preference.

The fishwheel catches at Curry Statign indicate that sockeye are significantly
more abundant on the east side of the river than on the west side (Fiaure

ED~3).
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The migrational preference displayed by sockeye salmon for a particular
side of the river 2ppears to be closely tied to site characteristics
when proximity or distance to a spawning area is not a factor. Agents
influencing bank preference in a specific reach ¢f the river may be
velocity, water depth and channeil configuration and presence or absence

of navigational obstructions.

Evaluation of hourly passage rates indicate distinct behavior patterns

of sockeye salmon migrants at Susitna Station, Yentna Station and Sunshine
Station (Figure E.5.8). Higher than average passage rates occurred

between 1900 hours and 0100 hours at Susitna Station and lower than

average passage between 0700 hours and 1100 hours. At Yentna Station
sockeye salmon exhibited greater upstream movement between 2300 hours

and 0500 hours and displayed lower than average upstream movement between
1100 hours and 1500 hours. Sockeye salmon at Sunshine Station moved

less between 0700 hours and 1100 hours than at any other time and displayed
a higher than average preference for movement between the hours of 1900

and 0100.

Sockeye salmon age composition samples, collected in fishwheels, revealed
that the majority of the sockeye salmon at each of the sampling stations
were age 52 (Tabie E.5.5). The next abundant were age 42 sockeye followed
by age 52 sockeye. Five year old sockeye, 1976 brood year, comprised
approximately 86 percent of the return at Susitna and Yentna stations,

73 percent at Sunshine and Tal.eetna stations and 70 percent of the
sockeye at Curry Station. Four year old sockeye, 1977 brood year made

up 8.5 percent of the escapement return both at Susitna Station and

-

E-5-189
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Table E.5.5.

Analysis of sockeye salmon a
Yentna, Sunshine,
Su Hydro Studies, 1981.

ge data by percent from escapement samples collected at Susitaa,
Talkeetna and Curry Stations, Adult Anadromous Investigations,

AGE CLASS 1/ BROOD YEAR
COLLECTION SITE n B % 4 L] 4] 5| 5| 55| 6| 651975 1976 977 1978
Susitna Station 1709 0.0 [ 0.6 |0.0] 8.4] 0.0 0.0 839|270 ]a.3] 4.4 86.6 8.4 0.6
Yentna Station 193 0.1 |0.707] 7.5| 04 ]1.9|808{35|24]20] 44 86.2 86 0.8
Sunshine Station 976 0.0 [1.1]0.6]20.0] 0.6 | 0.0 |70.2]2.6]0.2]|3.7] 3.9 728 2.2 1.
Talkeetna Station | 110 0.0 | 0.0 | 1.8]22.8( 0.0 0.0 |70.2[1.8{1.8[1.8] 3.6 71.8 246 0.0
Curry Station 270 0.0 | 6.7 |11} 27.4| 0.0 |0.0 | 65.9([3.4[0.0[1.5/ 1.5 69.3 28.5 0.7

1/ Gilbert-Rich Notation



Yentna Station and represented 22.2 percent, 24.6 percent and 28.5

percent of the sockeye at Sunshine, Talkeetna and Curry statijons respectively.
Approximately four percent of the escapement return at each of the

sampling stations were six year old sockeye, 1975 brood year, with the
exception of Curry Station which had a 1.5 percent return of six year

old sockeye salmon.

Table £.5.6 provides a summary of the sockeye salmon length data coliected
at each of the sampling stations. Graphic representation of this information
is provided in Figures EF-1 through EF-5 and Figures EF-21 throuagh EF-

23. Five year old male sockeye salmon avyeraged 590mm, 605mm, 604mm,
571mm, and 584mm at Susitna, Yentna, Sunshine, Talkeetna and Curry
stations respectively. The average length of five year old female

sockeye salmon in the same order respective by station as defined above
was 568mm, 577mm, 553um, 551mm and 560mm. The combined sockeys salmon
lengths of all ages ranged from 230mm to 675mm at Susitna Station, 310mm
to 6B4mm at Yentna Station, 395mm to 635mm at Talkeetna Station and

335mm to 640mm at Curry Station. Male sockeye salmon were larger Lhan
females in all age classes (Table £.5.6) but were more nume:ous than
female sockeye at only Talkeetna Statfon (1.2 to 1.0). At Sunshine
Station sex ratios indicate that male and female sockeye were ejually
abundant {1.0 to 1.0). Males were less abundant than females at Susitna
Station (0.9 to 1.0}, Talkeetna Station (0.6 to 1.0) and Curry Station

(0.8 to 1.0).

E -5 -2 2



Table E.5.6. Analysis of sockeye salmon lenaths in millimeters, by aoe from fishwheel catches at Susitna,
Yentna, Sunshine, Talkeetna and Curry Stations, Adult Anadromous Investigations, Su Hydro
Ctudies, 1981,

" SEX RANGE LINITS HEAN 95% CONF, LINITSY _MEDIAN
COLLECTION STTE AGE /] ]| ratlo = f . ( . ' . 1
Susitna Statton 3 9 2 4.5:1 235-455 | 230-540 354 385 - - 351 365
4 89 55 1.6:1 328-600 | 415-614 468 562 459-4719 | 419-704 459 494
5 539 | 792 0.9:1 430-545 | 438-678 590 560 576-608 | 558-381 Ly 564
s L a2 0.7:1 452-626 | 507-600 576 554 564-588 | 657-570 575 565
Yentna Station k| 4 S 0.a:1 322-465 316-32% 363 ns - - 13 ik
4 60 T 1.4:1 133-603 | 340-597 477 485 462-491 | 46910 464 §90
5 554 | 478 1.2:0 442-684 | 413-632 605 s 584-626 | 554-.99 598 5N
6 30 22 1.4:1 565-682 | 437-601 609 567 600-619 | 549-584 606 576
Sunshir Station } n 0 - 270-470 - T} - - . 33 .
§ 150 67 2.2:1 321-615 | 416-596 486 . 512 475-496 | 503-520 464 500
5 08 | 402 0.8:1 431-699 | 454-624 604 553 S67-640 | 851.556 59) 558
5 2 12 2.2:1 502-635 [ 515-587 §17 564 556-588 | 540-547 576 554
Talkeetna Station 4 n | s 0.7:1 400-580 | 436-590 507 517 464-549 | 494-540 515 520
5 n 19 0.6:1 195-635 | 415-61% 571 58] 552-590 { 541-562 585 560
3 0 4 - - 540-580 - 563 - - - 565
Curry Station 3 ] ) 150 - - M0 320 . - o 120
4 53 2 2.2:) 335-615 | 455-605 496 532 478-514 | s13-35%0 480 534
5 &8 |ne 0.6:) 490-640 | 445-610 584 580 577-590 { £36.565 590 563
6 1 ) 0.3:1 - 490-568 570 536 - - 510 560
1/ Hale
f Female

3/ Confidence of Limits on Mean



Pink Salmon

Side Scan Sonar counters at Susitna Station enumerated 113,349 pink
salman; 88 percent on the east side and 12 percent on the west side of
the Susitna River. The pink salmon migration essentially began, reached
a mid-point and terminated on 10 July, 25 July and 21 August respectively
(Figure E,5.9). Seventy-five percent of the pink salmon migration

passed Susitna Station in 15 days between 15 July and 29 July. The
fishwheels at Sysitna Station caught a total of 691 pink salmon. Of the
691 pinks caught, 57.5 percent were intercepted by the west bank fishwheel
and 42,5 percent intercepted by the east bank fishwheel. Figure ED-4

indicates the peak of migration occurred between 21 July and 3 August.

At Yentna Station, 36,053 pink salmon were enumerated by sonar counters.
The south bank sonar counter recorded 82 percent of the counts while 18
percent were registered by the north bank sonar counter. The beginning,
mid-point and end of the migration approximate1y occurred on 14 July, 27
July and 20 August respectively (Figure E.5.9). Seventy~five percent of
the pink s21mon were counted in 13 days between 21 July and 2 August.
The two fishwheels located at Yentna Station intercepted 2,729 pink
salmon. Sixty-three and seven tenths percent of the pink saimon were
intercepted by the south bank fishwheel and 36.8 percent were caucht by
the north bank fishwhe2l. A graphic representation of the fishwheel
catch per hour indicates that the peak of the migration was during the

17 days between 21 Juiy and 6 August (Fiqure ED~4)}.
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Figure £.5.9. Daily sonar counts of pink salmon at Yentna, Susitna, Sunshine and Talkeetna Statioms,
Adult Anadromous Investigations, Su Hydro Studies, 1981.









Table E.5.7 proyides a summary of the pink salmon length data collected
at each of the mainstem sampling stations. Graphic representation of
this data 1s provided in Figures EF-6 throuch EF-10 and Fioure EF-24,
The average length of male pink saimon at Susitna Station was 444mm,
478mm at Yentna Station, 445mm at Sunshine and 432mm at Curry Station.
In comparison females averaged 433mm, 471mm, 449mm, 434mm, and 432mm in
the same order by station. The data fndicates that pink salmon stocks
in the Yentna River subdrainage were larger than the pink salmon stocks
utilizing the Susitna River upstream of the Yentna River confluyence

(Table EF-24).

Table E.5.7 summarizes the sex composition of pink salmon sampled from
fishwheel catches at each of the stations. Male pink salnwon were more
abundant than females at all samplino stations except at Talkeetma

Station where females were 20 percent more numerous (1:1.2) than males.

Chum Salmon

A total of 46,461 chum salmon were enumerated at Susitna Station with
SSS counters. The majority (91.1%) of the fish were enumerated along
the east side of the river and the balance (8.9%) along the west bank
counter. The migration arrived at Susitna Station, on 10 July, reached
a mid-point on 27 July and passed on 25 August (Fioure E.5.10}. Seventy
five percent of the escapement wis counted between 15 July and 6 August.
A total of 250 chum salmon were caught in the fishwheels operated at
Susitna Station. The peak of migration, as indicated by a plot of the
mean hourly fishwheel catch (Figure ED«7}, occurred between 3 August and

7 August with the majority of fishwheel interceptions occurring along
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Figure £.5.10, Daily sonar counts of chum salmon at Yentna, Susitna, Sunshine and Talkeetna Stattons,
Adult Anadromous Investigations, Su Hydro Studies, 1981.






the east bank.

The Yentna Station SSS counters enumerated 19,765 chum salmon. Sixty-
four and four-tenths percent of the counts were recorded by the south
bank sonar and 35.6 percent by the north bank sonar. The chum saimon
migration essentiaily began at Yentna Station on 13 July, reached a mid-
point on 29 July and terminated on 24 Augyst {Fiqure E.5.10), Seventy
five percent of the fish were counted in a 29 day period between 18 July
and 15 August. Fishwheels operated at Yentra Station caught a total of
1,415 chum salmon. Chum salmon passage by Yentna Station reached a peak
between 20 July and 23 July as indicated by fishwheel catch data {Figure
£0-7). The north and south bank fishwheel chum catches during this

period were 66.3 percent and 33.7 percent respectively.

Side scan sonar counters at Sunshine Station counted 59,630 chum salmon.
The east bank counter recorded 77.9 percent of counts and the remainder,
22.1 percent, were registered on the west bank counter. The chum salmon
migration began on 22 July, reached a mid-point on 6 August and terminated
on 6 September, approximately (Figure E.5.10}. Seventy five percent of
the fish were counted in a 29 day period between 27 July and 24 August.

A tota! of 9,167 chum salmon were caught in the four fishwheels at
Sunshine Station. The peak of chum saimon migration at Sunshine Station,
as indicated by dai’y fishwheel catches, occurred between 17 Auqust and

19 August (Figure ED-8). The east bank fishwheels intercepted more chum

salmon than the west bank wheels by the ratio of 9.1:1.

A total of 10,036 chum salmon were counted at Talkeetna Station. The

west bank S$S counted 59.6 percent of the chum salmon and 40.4 percent

E--S..a1



were enumerated on the east bank 5SS. The migration approximately began
on 28 Ju1y.-reached a mid-pgint on 8.August and ended on 29 August
(Figure £.5.10}, Seventy-five percent of the escapement was counted in

a 32 day period between 30 July and 30 August. A total of 1,285 chum
salmon were intercepted by the fishwheels at Talkeetna Station. Seventy-
five percent were caught between 4 August and 7 September with 48.7
percent and 51.3 percent of the total catch intercepted on the east and
west bank respectively (Figure ED-8),

Fishwheel catches at Curry Statfon indicate that the migration essentially
began on 29 July, reached a mid-pofnt on 16 August and terminated on 2
September (Figure ED-9). The majority (89.6%) of the catch made on the

east side of the river,

Tag and recapture data indicates that 256,667 chum salmon were present
at Sunshine Station, 20,244 2t Talkeetma Station and 12,934 at Curry
Station. The 95% confidence 1imits and variables used to calculate the

estimates are presented in Table E.5.3.

Chum salmon averaged four days of travel time between Susitna Station
and Yentna Station for a travel speed of 1.5 miles/day. The average
travel time between Susitna Station ind Sunshine Station was ten days
which computes to a travel speed of 5.4 miles/day. The migration period
between Susitna Station and Talkeetna Statfon averaged 14 days or 5.5
miles/day. The migration timing and travel rates presented above are
considered valid if there is no fundamental variation in timing between

Susitna River chum salmon stocks.
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Figure E£.5.11. Percent daily sonar counts of chum salmon by two hour blocks at Sunshine Station,
Adult Anadromous Investigations, Su Hydro Studies, 1981,









Praesented in Table E.5.9 is a summary of chum salmon fork length (FL)
data collected at each sampiing Tocation. This data is also oraphically
dispiayed in Figures €F-11 through EF-15 and figures EF-25 through EF-
27. Chum salmon of all age classes at Sysitna Statfon ranged in size
from 445mm to 658mm, at Yentna Station from 436mm to 637mm, at Sunshine
Station from 455mm to 718mm, at Talkeetna Station from 480mm to 720wm
and at Curry Station from 440mm to 680mm. Four year old male chum
saimon had an average length of 593mm, 601mm, 624mm, 586mm, and 593mm at
Susitna, Yentna, Sunshine, Talkeetna and Curry stations respectively.
Female chum saimon of the same age at the same locations had an average

length of 581mm, 585mm, 588mm, 573mm, and 614mm respectively.

Table E.5.9 provides a comparison of sex ratios between age classes by
sampling location. Combined age class $ex ratios indicate that male
chum salmon were less abundant than females at Susitna Station (1:1.6)
and Sunshine Station (1:1.2) and equally numercus as males at Yentna
Station (1:1). Male chum saimon were dominate at Talkeetna Station

(1:0.7) and Curry Statior {1:0.9).
Coho Saimon

A total of 33,470 coho salmon were enumerated across the 555 counters at
Susitna Station. Seventy percent were registered by the east bank SSS
and the balance by the west bank $SS. “he migration began, reached a
mid-point and ended on 20 July, 28 Ju'y and 25 August respectively
(Figure E.5.12)}. Approximately 75 percent of the fish passed in 25 days

between 23 July and 16 Auqust. The fishwheels at Susitna Station caught
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Table E.5.9. Analysis of chum salmon lengths, in millimeters, by age from fishwheel catches at Susitna, Yentna,
Sunshine, Talkeetna and Curry Stations, Adult Anadromous Investigations, Su Hydro Studies, 198).

1 | " SEX MNGE LINITS NEAN 95% CONF. LENITSY/ MEDIAN
COLLECTION SITE ME T Q7T 1|  eavio ) 4 a T ) T u 4
Susitna Station 2 3 2 1.6:1 501-666 | S00-518 537 509 - - 2T 509

4 8l 8 0.6:) BO2-846 | 445-658 593 681 Be4-602 | 574-588 586 [
5 s § 1.6:1 818-620 | 884-632 585 610 - - 580 807
Yentna Station 3 2 28 a.1:1 474-690 | 435-812 537 823 5623-5851 | 509-538 542 s
1 a2 nz2 1.0:) 485694 | 480-697 &01 £85 597-606 | 881-589 | €02 (7™
5 42 2 1.5:0 564-693 | B526-688 £29 816 &0-638 | &02-629 | 628 T
Sunshine Station k| 16 29 0.6;:1 510-085 495-600 554 63 644 -5 827-548 660 (%
1 4 530 0.8:1 485-704 | 455-6%0 624 a2 690-457 | 585-591 600 890
5 40 8 1.0:0 54)-718 | 865-708 &2 &N S16-680 | 603-625 | 628 62
Talkestna Station 3 12 s 2:) 480-615 | 490-592 5 531 - - 536 536
1 H Y 161 1.3:1 518-660 | 480-68%9 586 (7] 591-500 | 672-583 | Gaé 7]
'] 2y 20 L4 BAC-720 | G660-650 620 &N 804638 | &00-623 | &0 812
Curry Station 3 ¢ 6 1) 508-570 | 540-590 AT 562 - - 630 “e
] 281 250 1 440-680 | 470-678 593 s14 589-597 | 671-656 | 596 0w
' 4 45 1.0:) BI9-650 | 6)0-682 612 603 §06-619 | 595-611 (11 08

g Femsle

Confidence Limits on Mean
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a total of 329 coho salmon. Coho $almon showed a2 strong bank prefepence
with 76.3 percent moving up the west bank and 23.7 percent migrating
along the east bank. A plot of fishwheel catch per hour indicates the
penk_of migration occurred between 25 July and 30 July

(Figure ED-10}.

The Yentna Station SSS counters enumerated a total of 17,017 coho salmon.
The south bank counter registered 83.6 percent of the count and the
north bank counter registered 16.4 percent of the count. The migration
principally began on 22 July, reached a mid-paint on 31 July and ended
on 20 August (Figure E.5.12). Seventy five percent of the fish passed
between 23 July and 16 August. A total of 1,122 coho were intercepted
by Yentna Station fishwheels with 75.7 percent and 24.3 percent of the
catch caught along the south and north bank respectively. The peak of
mjgrqtjop. as fhpun py a p]pt of fishwheel catch per houf. occurred
bétueen 23 Juiy and 6 Auéusf (Figﬁ}e ED-10).

Side Scan Sonar counters at Sunshine Station counted a total of 22,793

coho salmon, Sixty-six and six-tenths percent o~ the fish passed over

the west bank sonar and the remaining 33.4 percent over the east bank

sonar. The migration principally began at Sunshine Station on 29 Jjuly,
reached a mid-point on 18 August and terminated on 5 September, approximately
(Figure E.5.12}. Seventy five percent of the migration was counted in

2] days from 4 August to 24 August. Sunshine Station fishwheels intercepted
2,928 coho salmon. There was no apparent preference hetween river banks

with 51.6 percent and 48.4 percent migrating up the east and west bank

respectively. A plot of the fishwheel catch per hour graphically

E-5-232g



illystrates that coho salmon passage peaked betweer 18 August and 25
August (Figure ED~11), '

The SSS counters at Talkeetna Station recorded a total of 3,522 coho
salmﬁn. 'The west bank sonar enumerated 62.0 percent of the fish and the
east bank sonar, 38 percent. The migration approximately began, reached

a mid-point, and ended on 30 July, 24 August and 11 September respectively
(Figure E.5.12). Seventy five percent of the coho salmon were counted

in 22 days from 11 August to 1 September. The four fishwheels operated

at Talkeetna Statfon intercepted a total of 533 coho salmon with 59.5
percent caught in the two west bank fishwheels. Fishwheel catch per

hour plots indicate that the peak of migration occurred between 19

August and 30 August (Figure ED-11).

Curry Station fishwheel catches indicate that the coho saimon mfgration
feﬁan; reached a?mid;pbihf and ended on 5 Aubust; 22 Auqust aﬁd 4 September
respectively (Figure E0-12). The majority (64.8%) of the fish at Curry

Station were intercepted on the east side of the river.

Population ectimates derived from tagging and recaoture operations

indfcate that 24,416 coho salmon were present at Sunshine Station, 3,291

were present at Talkeetna Station and 1,164 were present at Curry Station. '
The parameters used to calculate the estimates atong with the 95% confidence

1imits are presented fn Table E.5.3.

The average migrational travel time between Susitna Station and Yentna

Station was two days which is an upstream travel speed of 3.0 miles/day

E-5-329



(Figure E.5.5). Fourteen days were spent between Susitna Station and
Sunshine Station. The total travel time from Susitna Station beyond
Sunshine Station to Talkeetna Station was approximateliy 24 days. This
represents a travel rate of 3.9 and 3.2 miles/day re5pe§t1vely. These
migration rates are based on the assumption that there ts no fundamental

variation in timing between Susitna River coho salmon stocks.

Tag recaptures of marked coho salmon from Talkeetna Station at Curry
Statfon indicate that coho satmon migrated between these stations in two
to 15 days (Figure £.5.7). The average travel time was 4.5 days or a
travel speed of 3.8 miles/day.

Table E.5.10 summarizes the coho salmon age composition by sampling
location. The data indicates that the majority of the fish were age 4,
from the 1977 brood year followed by age 3, from the 1978 brood year.
Less than ten percent of the coho- escapement was comprised of other age

classes.

A summary of coho salnun lengths (FL) collected by sampling station is
presented in Table E.5.11. This data {is also graphically displayed in
Figures EF-16 through EF-20 and Figures EF-28 through EF-30. Lengths

r~nged from 216mm to 645mm at Susitna Station, 365mm to 635mm at Yentna
Station, 325mm to 680mm at Sunshine Station, 320mm to 650mm at Talkeetna
Station and 370mn to 605mm at Curry Station. The average lengths of

four year old male coho salmon were 519mm, 541mm, 54Tmm, 534mm, and

519mm at Suysitna, Yentna, Sunshine, Talkeetna and Curry stations respectively.

Four year old female coho saimon {in the same order by station averaged
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Table £.5.10. Analysis of coho salmon age data by percent from escapement samples collected at Susitna,
Yent?a. Sunshine, Tal:ieetna and Curry Stations, Adult Anadromous Investigations, Su Hydro
Studies, 1981.

li’-g.a

AGE_CLASS 1/ BROOD YEAR
COLLECTION SITE n Bl 3| 35| 4| 45| 4| s, | 54 [197%6 | 1977 | 1978
Susitna Station 224 | 00 | 22.0| 0.4 03| 5.8} 1.3| c0f 66 | 66 | 7.0 | 22.4
Yentna Station 323 | 00| 161 | 0.0|.00|829| 00| 00| 1.0 | 1.0 | 829 | 16
Sunshine Station | 424 | 0.0 | 31.8 | 00| 0.0[ 65| co| 00| 30 | 31 | esa | s
Talkeetna Statfon | 164 | 0.0 | 1.6 | 0.6 | 0.0| 88| 00| 12| 1.8 | 3.0 | sas | 122
Curry Station 7 | 13| 27.3| 00| o0fess]| 00| 00| 26 | 26 | e8.8 | 28.6

1/ Gilbert-Rich Notation
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Table E.5.11. Analysis of coho salmon lenaoths, 1n'_-_|nill!mters. by age from fishwheel catches at Susitna, Yentna,
Sunshine, Talkeetna and Curry Stations, Adult Anadromous Investications, Su Hydro Studies, 198].

1 n SEX RARGE LIMITS HEAN 9538 cowr. LINITSY _ oA
COLLECT 10N SITE Y2 . " W - T ] L4 ] T 1 T
Sesitna Statfon ) 26 2 1.0:1 2602 | 406577 § a4z | a9 | ansos | ansis | e 504
4 66 9 5.2:1 nees | aa6ie | si9 | 530 | am-839 | szo-se0 | s 645
5 . ? 1.1 515605 | 433637 | 888 | sV - - 570 N
Yentaa Station 3 26 2 1.0:] aza-56s | 37i-son | sos | 496 | as-sas | ace-s20 | s1) a9
4 126 140 0.9:1 385-635 | 19618 | 84 540 | s32-581 | 533-548 | &M 548
5 9 1 0.3:1 - s74-588 | 5853 | se0 - - 583 578
Sunshine Station 3 8l 4 1.8:1 325585 | 410-885 | @27 | es1 | 465-490 | 485509 | 477 500
¢ W 4] 112 108600 | 45-620 | s | sz | sn-550 | s35-549 | B8 848
5 s 5 1.6:) 30-635 | 510623 | s | se4 . - 1 845
Talkeetns Statlon 3 10 10 1l 10-500 | 4s5-568 | 4s4 | 810 | 432836 | 4s0-540 | am 82
¢ L} 5 1.7:0 420-650 | 420608 | 6M | s | s22-546 | s2a-548 | &40 840
5 1 4 0.2:} - 510-588 | 595 | 839 - - 608 30
Curry Statfon 3 12 10 1.2:) 400-500 | ars-s7s | asa | as2 | asa.Bis | asss;o | aso s
4 ) 16 2.3} 420600 | 370-606 | 519 | so | so2-838 | s13-563 | Bio 542
5 2 0 - 5905 . §52 - - - 592 -

I# Male
Femle
Jf Confidence Limits on Mean



530mm, 540mm, 542mm, 538mm and 5471mm.

The male female ratios of coho saimon for all age classes combined was
1.2:1 at Sus1tn§ Station, 1.1:1 ac Yantra Station, 0.8:1 at Sunshine
St;tion, 6.7:1 at Talkeetna Staﬁioﬁ and 6.5:1 at Curry Statfon (Table
5.5.11).

5.2 Survey Investigations

Mainstem Surveys

Presented in Table £G-1 is a 1ist of the locations and catch results of

more than 300 sites sampled with gill nets and electroshocking gear on

Susitna River mainstem. Twclve mainstem spawning locations were identified
(Tab1e E.5. 12) Chum sa1mnn were found spauning at 10 of 12 sites.

Coho salmon were found spauning a1one at one site and both coho and chum

salmon were recorded sharing spawning sites in two mainstem areas. One

of the 12 spawning areas was located at RM 100.5. This site was determined

on the basis of visual sightinys of redds on 24 September and eqg deposition

sampling on 30 October. Salmon eggs were found fn subsurface gravels at

the same site, but it was not possible to confirm which species spawned

there. Maps of each of the 12 spawning areas are presented in Figures

EH-1 through EH-12. AT] spawning areas are located between RM 68.3 and

RM 135.2.

Echo recorders did not prove effective in identifying mainstem spawning
areas., They were tested in mainstem sToughs and although adult fish

were located through vertical scanning, interception of recorder print-
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Table E.5.12. Mainstem Susitna River salmon spawning locations' with survey results, Adult Anadromous
Investigations, Su Hydro Studies, 1981.

£GE DEPOSITION SANPL ING

LOCATION SURVEY REMARKS
. ‘m@nﬁg EG6
RIVER MILE LEGAL DATE WETHOD DISTANCE SOCKEYE PINK (HUM  COHO DATE MO, PLOTS | LI¥E DEAD TOTAL

68.3  ZoWsN3 | 9721 Viseal 05 5 0 3 0 077 3 i i 3 |ictive spamning
An . joccurring 9721

76.6 2MOAM07 9721 Electroshock 1.0 0 0 1 2
BBD 9/27 Visual 0.5 0 0 16 0 Activa ;;;lnllg

£3.3 24M0561 5 9/5 Visual 0.5 0 0 "7 0 10/8 6 4 0 4 tive spawning
acc observad 9/5

92.2 25805413 10/9 Yisual 0.3 0 0 1" 0 Spawning obaarved
Bcc nd Redds 10/9

9.8 26M0M 25 9/2 Visual 0.3 n 0 1 0 1078 B 0 49 44 :ni fumgus
ann L

97.0 26805026 97 Yisua) 0.1 0 0 20 0 wning activity
ADB curring 9/17

100.5 26M05W02 9/24 ¥isual 0.1 0 0 1] 0 1073 3 8 0 [ ] s observed on
i )] ’ /24 and 10/3

117.6 2] nize 9723 Drift Net 0.0 0 0 0 6 1047 16 ] 4 k | ift gill mot em-
fBC loyed as saine 9/23

129.2 WO N09 9/8 Drift Net 0.} 0 ] 2 ] 101 18 0 0 ] rous Redda ob-
(] arved 1071

130.5 IONONN0 9/8 Drife Net 0.1 0 0 k) 0 1041 10 (1] (i) 0 5 not visable
B

1. 3&33&3 97 Drift Net 0.2 0 0 k | 0 ([ 174] 6 0 1] 0 s not visable

135.2 JnDA19 926 Drift Net 0.1 0 0 ] 0 1041 2 16 1] 27 5 nai visabla

ADA




outs on the mainstem Susitna River was difficult because debris echoes

had a similar appearance to fish and turbulence produced false recgrdings.
Further compounding the problem wis the inability to operate echo recorders
against the force of the river current. The gunnel mounted transducer
brackets commonly bent and become {fnoperative particularly in areas

where water velocity was greater than three feet per second.

Drift g111 nets were effective in locating five of the 12 mainstem

spawning sites previously referenced. They were not howeyer, considered
an efficient means of sampling due to variable water depths encountered.
Many areas were several meters deeper than the 1.5 m depth 1imit of the
nets. In shallower areas, debris caused nets to be torn and resulted in

several hours of mendina for each hour fished.

) E]ectroshoqkiqg gear was not available to the survey crews operating
above RM 61 unti1 21 September. AIthﬁugh only ane mainstem spawninag
site was found with this gear type, 1t worked efficiently in all areas
of tﬁe river in which it wac used and was considereq superior to drift
9111 nets and depth recorders. It is prouable that additional spawning
areas would have been located had the gear been used earlier in the

season particularly in late August and early September.

Results of set netting in the area immediately below Devil Canyon between
RM 150.1 and 150.4 (Figure E.5.13) are presented in Table E.5.13. The
data confirms that sockaye, chum and coha salmon used the Susitna River
mainstem above Portage Creek for migration purposes. A catch comprised

of sockeye, chum and ccho salmon was made on 26 August at RM 150.2 and a
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Figure E.5.13, Set ?111 net fishing locations on mainstem Susitna River between Portace Creek and
Devil Canyon, Adult Anadromous Investigations, Su Hydro Studies, 1981.






single coho salmon was captured on 2 September at RM 150.4. A1l 9111
netted fish were {1 pre spawning condition., The one coho salmon caught
on 26 August had been tagged earlier at Talkeetna Station on 7 Augqust.
Set netting condqcted between 29 July and 5 August and also fPOm 25
September to 19 September did not produce fish. No set netting was

performed between & Auqust and 25 August due to high water conditions.
Escapement Surveys

Fscapement surveys were conducted on 32 sloughs and 15 tributary streams
of the Susitna River reach between the Chulitna River and Devil Canyon
(Figure E.5.14). Eight new sloughs and streams were located which .
supported salmon spawning. The sioughs are referenced as Moosc (RM
123.5), Al (RM 124.6), 98 (RM 124.2) and 21A (RM 145.5). The new streams
ire Ggsh Cregk (BH 111.6), L?uez ﬁcKenzie ;reek {RM 116.2), S5th July
Creek‘(RH 123.?) ;nd.Jack Lﬁng éreei tRH:i44.5). The location of these
streams and sloughs relative to the Susitna River mainstem are defined

in Figure.

Adult sockeye salmon were observed in Sloughs 3B, 3A, 6A, BA, 9, 9A, 9B,
11, 17, 19, 20 and 21 and in Lower McKenzie Creek (Tables £J-1 through
EJ-2). Peak spawning occurred during the last week of Aygust and the
first three weeks of September (Figures E.5.15 through £.5.17). Sockeye
salmon were most numerous in Slough 8A, 98 and 11 where peak spawning

ground counts were 177, 81, and 893 sockeye salmon respectively.
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Pink salmon were found in Sloughs 3A, 8 and A, also in Whiskers Creek,
Chase Creek, Lane Creek, Fourth July Creek, 5th July Creek, Skull Creek,
Sherman Creek, Indian River and Jack Long Creek (Tables EJ~1 and EJ-2).
The highest peak spawning count within an index area was in Lane Creek
where 291 fish were recorded. Peak spawning occurred in a ten day
period from 19 August to 28 August (Figure E,5.18), The stream survey
counts are index counts and do not reflect total number of spawning fish

present in the stream surveyed.

Chum salmon were present in Sloughs 1, 2, 6A, 8, 8B, Moose, A1. A, 8A,
9, 98, 94, 11, 13, 15, 17, 19, 20, 21, and 21A (Table EJ~1). They were
also found within the survey reaches of Whiskers Creek, Chase Creek,
Lane Creek, Lower McKenzie Creek, Skull Creek, Sherman Creek, Fourth
July Creek and Indian River (Tahle Ed-2)}. The peak of spawning activity
‘in uhe s]oughs occurred dur1ng the last tun weeks of August and the
f1ret two weeks of September (Figures E 5.15 through E.5. 17) The
highest counts were recorded in Sloughs 8, 8A, 9, 11 and 21 where 302,
520, 260, 411 and 274 chum salmon, respectively were found spawning
(Figure £.5.19), Based on the Iim1ted stream survey data the peak
spawning period was approximately one week earlier than that observed in
slough spawning areas. The highest peak count 1n an Index area was
registered on Lane Creek where 76 chum saimon were counted on 23 August

(Figure £.5.18).
Coho salmon were not found in any of the sloughs surveyed but were

observed in Whiskers Creek, Chase Creek, Lane Creek, Gash Creek, Lower

McKenzie Creek, Fourth July Creek, Indian River and Portage Creek (Tables
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Table E.5.14. Chum salmon radio taaaing data, Adult Anadromous Investications, Su Hydro Studies, 1981.

1AGa1N0  _mAoto TRANPMITIER

T FREQUENCY (mM1) - PETERSON wenaw  wnner sEx

s LOXATION PAseriioms - ojcwesen ‘(o e )
T 102,94 40.700-3 ' A-325 .9 3.9 ’
86 102.9 10.710-2 A-326 6.2 'R '
e 102.9 10.72-2 k A7 0.8 .2 N
86 120.7 40.680-2 _ A-320 6.2 1.6 "
o1 120.7 10.720.) A3 5.4 32 "
& ne.s 10.650-3 ’ A-330 0. 3.9 n
o 119.8 40.680+) : A 6.8 2.6 n
810 102.9 40,6601 A-312 62. .8 n
8711 ne.j §0.740-) A-331 .9 3.7 ’
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by fish bearing transmitters numbered 6§50-1, 680-3 and 720-1. Fish
bearing transmitters numbered 680-3 and 720-1 remained in the Susitna
River within 0.3 mile of the mouth of Fourth July Creek {RM 131.0) for
three and 11 days respectively, and fish carrying transmitter number

660-1 remained at the mouth of Lane Creek (RM 113.6) for at least six

days.

The five remaining radio tagged chum salmon exhibited other movements
(Figure E.5.21). Two individuals bearing transmitters numbered 700-1 and
700-3 moved downriver, the first individual entered a slough at RM 96.9
whereas the other chum salmon ascended the Chulitna River. Fish bearing
transmitter number 670-2 remained within 0.2 miles of {ts tagging location
at RM 119.5. A chum saTmon carrying transmitter number 730-2 was last
detected at RM 127.0,

A‘fema1e chum salmon regurgitated tran;mitter numb;r 740-1 at RM 721.1
several days after being tagged 1.6 miles downriver but was detected

spawning without 1t's radio transmitter in Slough 11 (RM 135.3).

Determination of radio tagged, chum salmon upstream, migration rates was
influenced by the time separating consecutive tracking detections.
Eighteen percent of the detections, e.g. location of a fish's pesitions
in the river, were made within a frequency of 28 hours or less while 43
percent were made with a frequency of between 24 and 48 hours. Because
of these relatively long intervais and because exact arrival times at
upstream locations are unknown, the movement rates, with few exceptions,

are expressed as “greater than or equal to" ( Z } speeds.
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The fastest docupented rate of chum salmon migration was 1.0 miles per

hour (mph) (Table E.5.15). Fish bearing transyitter number 710-2 moved
1.9 miles upstriam within 1.9 hours after release. Perhaps more typical
of sustained rapid movement is the subsequent movement of this fish when
1t traveled 22.2 miles within 32.5 hours for a rate = 0.68 mph or 16.4
miles/day. In contrast, fish bearing transmitter number 650-3 movad 5.1

miies within 39 hours for a rate 2 0.13 mph or 3.1 miles/day.

Rates of movement of two radio tagged chum salmon which migrated "directly"
upstream suggest that radio tag implantation did not interfere with
their upstream migration as their rates of movemeni. were similar to that
exhibited by some Floy tagged chum salmon. Two chum salmon radio tagged
at Talkeetna Station on 6 August reached Curry Station within two days.
Fish bearing transmitter number 730-2 was detected 0.3 miles upriver of
Curry Station 48 hoqrs after being pad1o tagged at Talkeetna Stacion.
Another chum saimon, supporting transmitter number 710-2, 9.2 miles
upriver of Curry Station, 51 hours following transmitter implantation at
Talkeetna Station. One hundred six chum salmon tagged with Floy tags at
Talkeetna Station were recaptured by fishwheels at Curry Station 16.5
river miles upriver. Twenty of the 106 fish were re-aptured after one
day of release, 42 after two days, 53 after three days, 74 after four
days and 86 after five days. The number of recaptures progressively

decreased each day until 106 recaptures were recorded.
The influence of flow on the movements of radio tagged chum salmon in

the Suysitna River is not apparent due to the small number of chum salmon

tagged, and the 1imited flow conditions encountered by these fish (Figure
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£.5.21).

The primary destinations of radio tagged chum salmon were Susitna River
sloughs, clear water tributaries and the confluence zones of tributary
streams (Figure E.5.21). The four fish bearing transmitter numbers 660-
1, 710-2, 740-1 and 700-1 entered Susitna River sloughs 21 (RM 142.0},
11 (RM 135.3), Moose (RM 123.5) and 5-14 (RM 96.9) respectively. The
three fish bearing transmitter numbers 650-3, 680-2 and 680-3 entered
the Indian River (RM 138.9). One fish bearing transmitter number 720-1
entered Sherman Creek (RM 130.8) before returning to the mainstem Susitna
River where it held within 0.3 miles of the Fourth July Creek confluence
zone (RM 131.0}). One fish bearing transmitter number 670-2 stayed in
the mainstem Susitna River at RM 119.6. One fish bearing transmitter
number 700-3 swam down the Susitna River and entered the Chulitna River
(RM 98.6). Fish bearing transmitter 730-2 was last detected ot RM 127.0

“in the Sus{tna River.

Radio tagged chum salmon encered spawning areas between 8 August and 23
August. Fish bearing transmitter number 710-2 entered Slouch 11 (RM

135.5) about 13 Augus* and was observed building a redd on 21 August.

It had completed spawning by 2 September when it was captured and necropsied.
Fish bearing transmitter number 740-1 entered Moose Slough (RM 123.5)

between 13 August and 18 August. O0On 29 August it was observed over a

redd and netted. A brief external examination revealed that most eggs

were still present in the body cavity although the transmitter was

absent. The transmitter had been found earlier at RM 121.1, the site ¢f

apparent regurgitation. Or 4 September the carcass of this fish was
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found in Moose Slough. A necropsy indjcated the fish had spawned, as

evidenced by the Tack of eggs in the coelom.

Individual movements of radio tagged cnum sa!mor are described in Appendix
EK.

Coho Salmon

Ten coho salmon were radio tagged from 31 August through 4 September,
Four were tagged at Curry Station and six at Talkeetna Station (Table
E.5.16}. Eight bore wire :einforced radio transmitters whereas two
carried non-reinforced transmitters (660-2 and €80-1). Coho salmon
displayed three types of directional movement: downstream, upstream or

milti-directional movement (Figure E.5.22).

:'Thréé.f;dfoﬂfaégéﬁ‘Ebﬁo‘é;imﬂﬁ-%rom'fa1kéet5a §f£f1on and oﬁe f;om Curry
Station moved downriver upon release. Three of the four fish entered
tributaries downstream of RM 102.8 of the Susitna River (Figure E.5.22).
Fish supporting transmitter number 700-2 entered the Chulitna River (RM
98.6) and moved upstream to RM 31.9. Another individual bearing transmitter
number 710-1 entered the Talkeetna River and acended Chunilna Creek {RM
5.9) where it was last detected at Chunilna Creek mile 9.1. Fish carrying
transmitter number 710-3 moved downstream in the Susitna River to RM

88.C and ascended Birch Creek (RM 88.0) to Fish Lake and spawned in ar
inlet stream. The fourth fish, suppurting transmitter number 720-2, was
apnarently adversely influenced by transmitter implantation as evidenced

by observations of the fish while it occupied Chase Creek (RM 106.9).
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Table E.5.16. Cohn salmon radio tagging data. Adilt Anadromous Investigations, Su Hydro Studies, 198).
__TAGGING RADIO TRANSMITTER - )
FREQUENCY (mhz) PETERSON eneret  werenr SEX 2
_LATE LOCAT10N PULSE/SECOND DISC WUMBER [CH) {x6) {M/F) COLORAT lON
8/30 120.7 40.660-2 A-236 62,2 . f Pink-red
8/31 120.7 40,660 1 A-197 61.6 2.6 ] Stlver-pink
873} 102.9 40.730-) A-239 59.1 1.5 (] Stlver-pink
9/ 102.9 40-650-2 A-140 51.2 2.9 F S11ver-pink
9/2 120.7 40.720-2 A-M1 59.1 2.8 N Stlver-pink
9/3 102.9 40,700-2 A-342 59.7 3.7 " Stlver-pink
93 120.7 40.550-1 A-33 5.4 11 F Silver-plab
9/4 102.8 40.710-3 A-304 59.1 3.4 F Pink-red
9/4 9.5 40.720-3 A-M5 59.1 22 F Stiver-plob
9/4 102.9 40-710-1 A-16 57.6 . F Pink-red
¥ 59.3 X =33

I/ Mid eye to fork af tall
2/ Underlined color predosinates
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Length of stay. of the aboye three radio tagged coho salmon in the Susitna
River upstream of RM 100.1 was variable; a fish bearing transmitter
number 700-2 moved downstream to Whiskers Creek (RM 101.2) and remained
there for several days prior to moving further downstream and ascending
‘the Chulitna River. The other two fish supporting transmitter numbers

710-1 and 710-3 moved dowmriver after tagging.

Two coho salmon tagged at Talkeetna Station bearing transmitter numbers
650-2 and 730-3 exhibited upstream movement after taaging. The fish
with transmitter number 650-2 entered Indian River (RM 138.6) e1gh{ days
after tagging and the fish with transmitter number 730-3 remained at the
mouth of ﬁourth July Creek (RM 131.0) for several weeks before moving up
the creek. Both fish were implanted with transmitters hayinc modified

antennas.

Four cohio salmon tagged at Curry Station exhibited multi-directional
movements in the Susitna River (Figure E.5.22)., Two fish carrying
transmitter numbers 650-1 and 660-2, entered and spawned in Gash Creek
(RM 111.6). Fish bearing transmitter number 650-1 moved downstream and
remained in the Talkeetna River {RM 97.0) prior to moving up the Susitna
River and entering Gash Creek (RM 111.6) whereas fish supporting transmitter
number 660-2 moved upriver to RM 141.1 then &escended to and entered
Gash Creek (RM 111.6). Another coho saimon supportina transmitter
number 680-1 moved downriver to RM 101.5 and held there for several days
befcre migrating upstream to RM 109.8 where transmitter reception was
lost. The other fish bearing transmitter number 720-3, moved upriver to

RM 131.0, then descended to and remained at RM 117.8, near the mouth of







Table E.5.17. Fifteen fastest recorded movements of radio tagged adult,
coho salmon, Adult Anadromous Investications, Su Hydro
Studies, 1981.

®
TRANSMITTER RATE OF KOURS ELAPSED DISTANCE  LOCATION
FREQUENCY UPSTREAM BETWEEN SUCCESSIVE MOVED OF MOVE-
'(,ﬁ%, I mvsﬁ FISK POSITIONS (M1.) Jor
650-2 1.00 0.7 0.7 102.8-103.5
660-2 0.88 2.5 2.2 112.5-114.7
730-3 0.67 4.5 3.0 102.9-105.9
720-2 0.67 2.1 1.4 109.1-110-5
730-3 0.60 203 12.2 109.6-121.8
£50-2 0.56 28.2 15.8 103.5-119.3
660-2 0.43 23.3 9.9 118.5-128.4

@ 23 0.39 21.8 8.6 119.5-128.1
680-1 . 0.29 . 20.2 5.9 103.8-109.7
730-3 0.27 68.6 18.7 121.8-138.6-1 1.92/
650-1 2.33 56.3 13.1 3.3 1406.9
680-1 0.23 9.1 2.1 101.7-103.8
660-2 0.18 69.0 2.7 128.4-141.1
650-2 0.18 43.5 7.6 123.4-131.0
650-2 - 0.17 u.a 'R 119.3-123.4

1/ Upstream fish movement speed denoted as equal to or greater than { ) when
five or more hours lapsed between observations

2/ Indian River Mile
3/ Talkeetna River Mile
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fish bearing transmitter number 720-2 remained near 1ittle Portage Creek
(RM 117.8) for about three weeks and apparently did not ascend that

stream.

Three radio tagged female coho salmon spawned in streams connected to
lakes as evidenced by their spawned out condition upon necropsy. However,
actual spawning activity was not observad. Two spawned out individuals
supporting transmitter numbers 650-1 and 660-2 were detected 1n Gash
Creek (RM 111.6); one carried a wire modfffed transmitter whereas the
other supported the heat-to-shrink material style transmitter. The

other fish bearing transmitter number 710-3 spawned in Cabin Creek a
tributary of Fish Lake (RM 4.7 Birch Creek) and bgre a wire modified

transmitter. -

The above gbrge jnqividui!s spawned within one week after entering

Susitna River.tributaries 1n-Sepfember. A female fish bearing'tra5;m1tter
number 710-3 was found spawned out and dead less than one week after
entering Cabin Creek (RM 4.7 Birch Creek) in September. Two fish bearing
transmitter numbers 660-2 and 650-1, were detected in a spawned out
conaition within seven days after entering Gash Creek (RM 111.6) on

about 22 and 21 September, respectively.

A female coho salmon bearing transmitter number 650-2 disnlayed a similar
pattern of tributary occupancy in Fourth July Creek (RM 131.0). This
individual entered the stream on 20 September after remaining in the
Susitna River near the muth of this stream for about two weeks. [t was

detected at RM 1.25 Fourth July Creek (RM 131.0) on 20 September., On 23
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fishwheel catches at Talkeetna Station.

Length frequencies of pink salmon sampled from

fishwheel catcnes at Curry Station.

Length frequencies of chum salmon sampled from

fishwhez21 catches at Susitna Statijon.
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Figure EK-2.

Figure EH-3.
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Figure EH-9.
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Figure EH-10.

Figure EH-11.

Figure EH~12.

Fiqure EI-).

Figure EI-2.

Figure EI-3.

Figure EI-4,

Figure EI-5.

Figure EI-6.

Figure EK-1.

Fiqgure EK-2.

Mainstem Susitna River Cihum salmon spawnino area at

RM 130.5 approximately.

Mainstem Susitna River chum salmon spawning area at

RM 131.1 approximately.

Mainstem Susitna River chum salmon spawning area at

RM 135.2 approximately.

Gash Creek located at RM 111.6 approximately.

Lower McKenzie Creek Jocated at RM 116.2 approximately.
Moose Slough located at RM 123.5 approximately.

Slough Al located at RM 124.6 and Skull Creek located

at RM 124.7 approximately.
Slough 9B located at RM 129.2 approximately.

Slough 21A located at RM 145.5 approximately.

Movement of radio tagged chum salmon transmitter
number 650-3 in the Susitna River drainage during

August and September, 1981.

Movement of radio tagoed chum salmon transmitter

number 660-1 in the Susitna River drainage during

August and September, 198].
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EX-9.

Moveme t of radio tagaed chum salmon transmitter
number 670-2 in the Susitna River drainage during

August and September, 1981.

Movement of radio tagged chum salmon transmitter
number 680-2 in the Susitna River drainage during

August and September, 1981.

Movement of radio tacged chum salmon trensmitter
number 680-3 in the Susitna River drainage during

August and September, 1981,

Movement of radio tagged chum salmen transmitter
number 700-1 in the Susitna River drainage during

August and September, 1981}.

Movement of radio tagged chum salmon transmitter
number 700-3 in the Susitna River drainage during

August and September, 1981,

Movement of radio tagged chum salmon trarsmitter
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number 720-1 in the Susitna River drainane during

August and September, 1981.
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APPENDIX EK
Radio Telemetry Tracking Reports
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Figure EA-2,

Yentna Station with sonar and ftshwheel locations shown, Adult Anadromous
Investigations, Su Hydro Studies; 1981.
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Sy Hydro Studies, 1581.
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Figure EA-4. Talkeetna Station with somar and fishwheel locations shown, Adult Anadromous Investigations,

Su Hydro Studtes, 1981,
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APPENDIX EB
DAILY SIDE SCAN SONAR COUNTS
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Table EB-1. Susitna Station west bank daily and’cumulative somar counts by species, Adult Anadromus
Investigations, Su Hydro Studies, 1981
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€
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Table EB-1. Continued.

oATE 10TAL _ COUNT __CHiNbOX SOCKEVE PINK M COHO " WISCELLANEOUS
DARLY | CUM. DAILY | CUN. DAILY | C€UM. DAILY | Cus. DAILY | CUM, patLy | cow. oAy { cum o
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i ?5 93256 . 5& g':lﬁ : r' ?‘?? &:ﬂd‘;—ﬁ‘ é’ﬁ%
1 398 | 193695 8 ] 64999 1] 17 78 3 ! 0051 256 | 2%
i _235 819310 0 80 22 1 165021 i 147 48 1 3997 1 0058 158 | 414
28 2 84164 0 20 2 65042 D 147 48 | A045 58 12
22 13 84360 1] B0 i : [ 7 10 4085 1 joo 33 -
k7] a2 [TITF [} B0 ] 6.067 ] M7 18 | 4103 0074 163 _
31 101 84548 [ 80 ] £5076 0 ] 21 4124 [iT] 68 | ®31
September ~ o
59 | 184807 0 80 % 1 16508) : 0 7 12 4138 FEl T 401 8
2 10| iBASIT 1] o ___ [ 165087 ] 7 14 4150 3 10082 471 918 . __




Table £8-2. Susitna Stat.on east bank daily and cumulative sonar counts by species, Adult Anadromous
Investigations, Su Hydro Studies, 1981.

oate TOTAL _ COUNT CHINOOK SOCKEYE PINK CHIM Mo MISCEL LANEQUS
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Table EB-2. Continued.

oare TRTAL _ COUMT CHI_IFOOK SOCKEVE PINK oM [oi 1] MiSCELLAREQUS

DAILY | CUW, DAILY | cim. DAILY | CiM, DATLY | Cum. DAILY | CuM. DAILY | cue. DAILY | cum. L
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Table EB-3. Yentna Station south bank daily an;j cumulative sonar counts by species, Adult Anadromous
Investigations, Su Hydro Studies, 1981.

o TOTAL _ COUNY CHINOOK SOCKEYE - PINK CHUM COoHo MISCELLANEQUS
TE
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Tabte EB-3. Continued.

o TOTAL _ COUNT CH NOOK SOCKEYE ) PINK CHUM COHD NISCELLANEOUS
TE
DALLY CUM, DAILY ClM, DAILY CUM, DALY CIM, DASLY CuM, DAILY CUK. DAILY CUN.
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1/ low counts duz to counter malfunction n sector ) caused by extrems high water.



Table EB-3. Continued.
oare TOTAL _ COUNT CHINOOK SOCKEYE PINK _ cHM €010 MISCELLANEQUS
— BAILY CUM, BAILY CUM, DAILY €U, " OAILY CIN. DAILY CuH. DAILY CiM. DAILY EUM.
Augqust — )
26 435 BE029 376 13 128538 - 63 § 29675 69 | 12081 8 1 j42M 52 25
%1 256 I'T 13 20 ZR558 0 | 29675 98 12119 ‘!?5 L B_1126)
a 204 86489 [1] 37 1 28574 0 | 29675 78 12257 0 21 10 73
29 22 Bh6) 2] 37 26583 0 29675 47 12104 g 4233 1) 439
30 0% 86720 9 376 0 ] 128583 0 | 29675 109 12413 1] 4234 0 439
k]| 53 86773 0 376 Q1 )28583 D 29675 % | 12466 1] 4234 0 439
September
86 8685¢ 36 8583 2967 1 552 0_ 234 [} 4319
106 _| 10696 3 { 858} 2967 106 ) ] 2] 011339
- 74 8703 17¢ 0 B8543 0 | 29a7 74 3732 0 4234 0 139
[FA 5 A KT
>3, [:13 216
4 5 713
il 22 I 187453 -

2/ Mo apportionment due to inoperative fishwheel.




Table EB-4. Yentna Station north bank daily and cumuiative sonar counts by species, Adult Anadromous
Investigations, Su Hydro Studies, 1981.
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1/ Sonar shut dowu due to high water necessiiating site adjustwent.
2/ Sonar to be suved to a new site,



Table ER-4. Continued.
- TOTAL _ COUKT CHINDOK SOCKEYE PINK CHUM COHO MISCELLANEOUS
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3/ Counts are low due to mslfunction i sector ong caused by extreme high water.



Table EB-4. Continuc
oATE TOTAL__ COUNT __ 1hoOK SOCKEYE PINK CHUM COHO MISCELLANEOUS
DAILY [ CUM, DAL CUM. °  DAILY | cUM. OAILY | CUM. DAILY | C€UM. paILY | cuM. DAILY | CUM,
28 28 | 2p029 v 51 0] 1oats 0 | 6379 0 6994 0 2113 28 1014
] 27_| 28050 i 5] 0]_10818 0 7 69 0 £904 D 2113 21 1041
30 ?2_|_2p078 o 5] 0 18818 D | 6379 D 5994 0 2113 22 1062 L
k)| 2 _|_zegag " 5] pi ipsis 0 | 6379 E] 6997 ] 211 9 w2 .
septembar .
L T L 3] 0| 108]18 o ! 6379 14 7011 i Z111 4 Tig
2 " 50 | 2miem g 3 0] 10518 0 | 6379 12 7021 0 21 kT 15 _
26 | 28224 i 81 gl 10818 D_| 6379 4 1027 4 2111 1112
4 g | 28243 4 5] ol 10818 0| £179 3 7030 3 2780 188 _
0| 28263 '} 5] ol 1pmp 0| 6379 3 7033 3 2183 199 .
6 4 28312 ] 51 o] 108K o | 6179 f 7033 0 2183 49 1248 o
7 F] 28341 ] 31 ol 10818 D _| 6179 1] 1033 0 2181 29 1217




Table EG-S.

Investigations, Su Hydro Studies, 1987.

Sunshine Station west bank daily and cumulative sgnar counts by species, Adult Anadromous

TOTAL _COUANT CIIINOOK SOCKEYE PINK CHUM £CHO MISCELLANEDUS
DATE
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Table EB-5. Continuve-l.
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Table EB-S. Continued.
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DATE - : - -
DAILY [ CuM, DALLY | CUM, DAILY [ CUM, DAILY | CuM, DAILY | CUM, DAILY | CUM, DAILY | cuM.
August o e
21 42 66691 n__ 732 ] 2194] 5 1278 139 | 126 5 14292 5 »__.. -
a8 16 67167 0 732 0 77943 U 127 107 2718 59 445 0 38 o
29 7362 Y 732 i 27943 0 127 37 15 {] 4519 (] 3
ki) 4 1319 U, 132 il 27194] i 127 9 *,'ZJ 2 14548 0 E -
1l 27 62337 u 732 1 27944 0 11278 71 2795 5 14553 0 15 _
Q;mfl'
¥ 75 7412 ] 732 2 2] [ 7218 60 | 12855 3 4586 ] 35
98 7510 r i3z 3 27948 27 78| 12913 i 4587 i 35 _
176 67686 ' 732 5 2795 27!t 142 07s 1 14614 0 35 _
[ 16¢ 67857 v 132 D 2795 4] 21B 2% N 10 475 0 35
5 229 60042 0y _ 732 ] 21954 0 218 314 7 494 0 35 L
& 162 £02648 0__132 0 21954 0 278 KF I} 55 505 1] 3w T
Fi 9 68316 0 FEY: ] 27954 1] 278 16 390 78 5174 i k1 I
FHA 5] 68414 -
A 46 68460 . _
L7 /R T §0526 -
Hn 50 68 T
HA 59 68635
13ag 48 168 o
U, 55 £8228 o
15~ 19 68817 -

2/ Wo spportionment due to lnoperstlive fisiwheels.



Table EB-6. Sunshine Station eist bank daily and cumulative sonar counts by species, Adull Anadromouys
Investigations, Su Yydro Studies, 1981.
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1/ Sonar shut down dus to debris problems.




Table EB-6. Continued.
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Table EB-6. Continued.
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Table EB- 7. Talkeetna Statiun west bank daily and cumulative sonar counts by species, Adult Anadromous
Investigations, Su Hydro Studies, 1981,
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Table EB-7.

Continued.
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Teble EB- B. Talkeetna Station east bank daily and cumulative sonar counts by species, Adult Anadromous
"nvestigations, Su Hydro Studies, 1681.
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1/ Catch percentage classified as chinooks for June 22-25, ishwheels operstiona] June 26.
2/ Counter inoperable due to Flooding,
3/ Counter being repalred.



Table EB-8. Continued.
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Table EB- B8: Continued.
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Continued.
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Table EC-2. Continued.
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Table EC-3. Yentna Station south bank fishwheel daily and cumvlative catch log by species, Adult Anadromous
Investiqations, Su Hydro Studies, 1981.
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Talkeetna Station east bank fishwheel dafl
Investigations, Su Hydro Studies, 1981.
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y and cumulative catch log by spécies, Adult Anadromous
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Tatkeetna west bank fishwhee) daily and cumulative catch log by species, Adult Anadromous

Investigations, Su Hydro Studies, 1981.
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Curry Station east bank fishwheel daily and cumulative catch log by species, Adult Anadromous
Investigations, Su Hydro Studies, 1981.
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Curry Station west bank fishwheel daily and cumulative catch log by species, Adult Anadromous

Investigations, Su Hydro Studies, 1981.
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APPENNIX ED
MEAN HOURLY FISHWHEEL CATCH
RATE CURVES



SUSITNA STATION

East Bank

Smoothed by 3 4+ 24+ ¢
4

w.’l B.nk ——— - -——

hA T
-
LT
-
!!!!!
EL T
LY

- LT-92

- L1-014

AU G————i|

DATE

- @2-L3

- -]
[]
"~
|-t JUNE»- ~trr—JU

20.0 4

L]
!
L

10.0 4
5.0

-

T33HM /7 HNOH 7 HSIS

1.0 1

(al

o4
s H
< i
b= 1]
" i o»
L . x it
Z c c© o
£ 55073
52%%
> £ ..m 8
a o E
Z 0w -hn.o«‘A
_.n_-u— S
- 1-9 %
IQN.h“ ﬁ
mamapesness seamuarenet UQPIFF ”.—
.___.-n ------- N
bl L P, lllll!’l..ll lﬂ'h ﬁ
..,/.nu..hu_u
z
S
-
Y
T L] - 5 : : ]
g g = g & °?
o~ o " .
TI3HM / HUNOH / HSHJ m

DATE
Mean hourly fishwheel catch by two day periods of sockeye
salmon at Susitna and Yentna Stations, Adult Anadromous

Investigations, Su Hydro Studies, 1981.

Figure ED-1.
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Figure ED-5 {a-b)}. Mean hourly fishwheel catch by twc day periods of pink
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Anadromous Investigations, Su Hydro Studies, 1981.
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Figure ED-5 {a-b)}. Mean hourly fishwheel catch by twc day periods of pink
salmon at Sunshine and Talkeetna Statipns, Adult
Anadromous Investigations, Su Hydro Studies, 1981.
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APPENDIX EE
SECTOR DISTRIBUTION OF
STNL SCAN SONAR COUNTS



Table EE-1. Sector distribution of sonar count, adjusted for debris, east bank, Ssysitna Station, Adult

Anadromous Investigations, Su Hydro Studies, 1981,

July

N CD O A Gy D

SECTOR

| 2 L] 4 ] é 7 0 9 10 L1} 12 TOTAL
20 13 S 3 o 4 5 9 12 12 7 15 Hé
16 3 g 7 4 4 & 7 $ n 19 b4 L[4]
21 L 25 0 g 0 1 § 0 4 & 6 76
59 8 10 5 1 0 [} 2 9 13 [} 1t 124
] 14 26 H 0 1 0 9 L} 40 0 13 246
103 6 5 1 1] 0 4 3 n 10 21 42 21
a3 12 3 0 0 0 2 1 1 4 25 42 173
[ o 0 0 1] o [ ? 2 9 29 53 180
74 L] 2 0 0 [ 0 2 4 19 M 44 193
a5 13 1 0 0 0 0 1 8 53 63 68 292
127 21 6 1 0 0 2 9 5 B 57 25 288
B8 25 17 3 3 \ 8 1”7 23 67 a0 10 402
62 H 28 & a 2 n 18 43 92 a9 L1} 538
283 BS 156 97 k 23 178 290 302 451 493 517 2913
16138 149 109 16 0 0 0 0 0 v 22 21 1907
496 108 51 kx4 4 0 12 9 4 1€ 22 % 19
9 G3a 506 126 G 0 1] 0 5 M 9 n 25136
101 363] aso 1686 407 L] 37 % S0 26 Ha 101 13,519
4558 5345 §768 4145 183} 433 4 133 74 253 582 13% 24,012
6663 5221 4425 2901 aNn 168 a8/ 1Nz 6 213 438 469 21,73t
5906 25 ga7 3457 1021 179 199 13t 105 479 §65 1073 20,730
2415 1 ] »n 2048 669 110 151 150 3] 207 329 1772 14,504
4412 3264 2668 1028 434 92 250 7 6 170 513 1§39 14,186
2060 1941 2350 1003 a1 259 24 878 39 504 905 1290 12,433
1391 eni N48 225} L11e:} 593 1924 1532 91 VAE4 1528 2384 20,675
106 1954 1938 1004 498 246 1081 152 547 1222 Hi3 135 13,051
c06 1454 1764 1216 8al 488 2465 2446 1942 2197 2266 0N 21,019
201 185 2285 17133 104 430 21856 2019 1854 2206 2504 MK 241¥
1354 1261 1464 1264 715 433 !G?I !521 115 1626 1723 27% 17,10

i - PR, ane 200 T14%

ok 1

119R



vank, Susitna Station, Adult

Table EE-). Sector distribution of sonar count, adjusted for debris, east
Anadromous Investigations, Su Hydro Studies, 1981.
SECTOR

DALE 1 2 3 (] 5 s 7 8 9 10 n 12 T0TAL
June

3] 20 12 5 3 0 ] § 9 12 12 7 6 1113
’a 18 3 (] 7 4 4 ] ? 5 1] 19 2 101
29 23 12 25 (1] 0 0 1 ] i} 4 § 6 16
20 59 8 10 3 1 0 0 2 9 1 ] n 124
Juty

! B M % " o ) 0 9 8 0 4 13 246
2 103 6 5 1 0 0 4 3 1] 1o ] 't 2n
b] 83 12 3 0 0 0 2 ] 1 4 25 2 173
4 76 10 0 0 0. 0 . ? 2 9 23 53 160
g 74 1 2 0 Q 0 0 2 4 19 Y " 193
6 85 i3 1 a 0 0 0 1 8 53 £) 68 292
? 127 21 6 ) 0 0 2 5 5 ") 57 25 288
8 88 2 17 k] 3 \ 8 7 21 67 1] 0 402
9 62 1 20 6 0 7 3 kT 4 92 109 m 538
10 28) 85 156 ] 6 ) 178 29 302 473 493 517 2913
n 16ta 119 109 16 0 0 0 0 0 v 2 21 1907
12 1% 108 51 x ] 0 12 9 4 16 22 % 7%
i3 749 638 506 126 G 0 0 0 5 H 19 n 201%
14 3201 3633 3520 1686 ay M kY * 50 126 M8 10) 13,519
15 4558 5345 8768 445 1631 LES) 214 133 M 253 sa2 7% 24,072
16 6663 522) 4405 2901 an 168 18/ nz 6) 213 438 469 2,0
17 5905 %2 7 3457 1021 179 19 131 105 479 665 1023 20,730
18 2415 'K n 2049 669 e 151 150 1 287 929 1772 14,54
19 412 3264 2668 1028 a 92 250 12 6L V20 513 139 14,186
20 2060 1941 2150 1003 T3] 259 4 578 39 501 05 129 12,483
21 1391 231 148 2281 1168 593 1924 1532 941 1464 1528 2364 20,675
2 196 1954 1938 1004 4% 246 1081 752 547 1222 113 13%0 13,051
2 106 1454 1764 1216 anl 469 2465 2446 1942 2157 2266 30 21,019
24 20 165 2285 1733 104 10 2186 2019 1654 2306 2584 PO 24,19
25 1354 1264 1464 1204 775 42) 1624 1521 nis 1626 1773 2150 17,310
% ta2i 1201 1752 1529 678 218 1298 1143 %3 1098 1185 1987 14,840
27 2115 1620 2269 n 803 309 1599 1323 995 nn i 2506 19,303
28 2171 013 1433 1228 898 500 1819 1512 1135 1338 1290 1804 16,141
29 1573 344 539 622 k11 2y 4H 1254 a4 1046 1M 1755 11,155
0 646 %1 466 462 6 28 791 m 622 599 825 1157 7,07
3N M3 104 2 358 254" 209 m 03 583 685 722 1nH 6,2

1/ 60 foot substrate deployed



Table EE-1. Continued.
SECTOR
1

rATE 1 2 L] 4 b & ? B8 9 1) n 12 TOTAL
August

{ 254 129 147 127 87 78 358 I 282 357 %5 585 3,183
2 1009 249 283 162 sh 1]} 175 a2 5% 9 109 129 2. 447
3 oM 54 534 M2 730 14 N 1 56 g 90 1435 2.767
i 590 822 1041 718 268 122 334 276 149 289 are 533 5.514
5 115 4§15 a3 a1 483 263 728 19 489 475 (3] ] 892 7.084
6 151 22X 281 280 200 177 465 iny Kk 372 409 653 . 3.902
? 192 118 i3 107 %9 9 %7 (™) 245 kK u? 548 2, M
a 196 88 1z 60 50 38 140 178 109 27 218 213 1.915
9 1oy 139 146 7 % 18 1% 73 97 19 135 195 1.275
19 192 159 173 80 0 7 65 62 47 45 63 115 1,028
n Jo? 198 5t ’a i3 k| 66 76 19 48 131 142 1.278
i 100 2 154 78 i ? 80 45 k iy 49 67 117 966
13 199 al 58 5} ] 2 Kk} a2 14 B k1) 8 754
14 119 101 9% 40 | ? " 12 12 7 n 18 506
14 85 a 1] 29 n 3 9 2 18 9 '] 41 %9
16 0 76 k! | 33 19 0 6 2 B 0 0 6 kL H]
17 H ivg 66 1n 9 1 21 21 25 16 4 13 LY}
] 1Y) n 59 9 n 2] a9 n 11 28 64 149 705
19 106G 16 36 26 20 20 125 L 139 166 15§ 185 i,lc8
20 w7z 45 70 26 2 8 52 62 B4 77 151 188 a92
21 167 105 O 10 19 1 46 64 52 145 220 00 1,099
22 72 '} 4] 13 9 4 40 ¥ 2 43 s (R E] 647
23 176 13 e 9 8 o k] ¥ 27 67 B8 12 605
24 0 59 27 10 10 2 25 33 27 42 13 156 624
25 96 k1] 9 3 0 10 ] 4 13 L1 | G5 64 35
26 T} 62 12 / ? 1 9 7 5 L] 57 17 %)
27 130 60 W a 1] 1 4 2 9 32 53 85 421
20 93 27 15 5 2 o ] ? 5 13 24 LH] 242
kg 56 12 13 4 } 0 ] 1 9 12 9 i 153
» 43 7 ) o 0 0 0 0 3 3 25 17 99
k]| 45 6 LH Q 0 0 0 0 0 1 0 2 71
Sepiembor

1 59 24 n 2 0 0 1] 6 1 1] | 4 jo8
2 45 35 L} 0 | 0 0 0 0 1 L] 1 1]
3 20 47 17 1 ! 0 ] 0 0 0 3 11} [ 1]
THTAL 56,478 5,429 48,942 33,375 15,108 6,364 22,40 19,687 15,625 21,126 25,202 37.041 M6 ,807
PERCENT 16.2 13.1 4.1 9.6 4.3 1.8 6.5 5.7 4.5 6.1 1.2 0.7



Table EE-2. Sector distribution of sonar counts, adjusted for debris, west bank, Susitna Station,
Adult Anadromous Investigations, Su Hydro Studies, 1981.

SECTOR
OATE 1 4 k) q [ 1 [ 7 8 ? 10 " 12 TOTAL
) June
Yar 20 20 8 0 0 0 0 0 1 ? 2 8 66

28 2 21 0 2 0 0 H 0 0 2 1" 3 61
29 94 2 . 50 24 7 2 6 " 10 I 1 55 no
n n 36 55 2 22 6 12 1" 26 3 ¥ 8 429
July -

1 134 69 72 M 24 B 10 29 n 45 55 0 4
2 250 219 26 70 [T 15 8 472 104 2 206 6 1929
3 276 10} 178 39 7 1 20 40 79 80 85 125 1109
a m 100 54 12 1 0 17 M 10 s M 52 550
5 293 106 15 1 1 0 0 0 0 g 21 & 440
6 - 2N 40 7 ) 0 3 1] n i 15 N w
? . 136 a“ 0 2 0 2 3 H 27 28 2 2719
8 100 26 18 0 0 0 0 5 1" 12 39 19 20
9 128 53 31 24 11 1 al 63 120 247 305 326 1358
10 602 807 423 167 60 25 207 n 486 699 821 893 5262
n 1900 910 280 nez 12 20 7 106 254 161 193 19 6014
12 221 140 2 561 85 0 s 81 6 n 10 131 1719
13 7286 6549 3030 609 s 302 216 240 st 94 576 548 19,902
T 6014 6446 5692 nn 1 2 228 29N 202 44 694 826 22,043
15 671 4908 4199 609 32 M4 126 108 105 321 409 w6 16,970
16 §356 1615 1501 122 . 0 0 0 4 s 8 23 10,18
17 21 1023 13y 17 0 0 0 h ) 0 0 0 3,83
19 2860 1221 516 19 0 0 0 Q 0 0 0 0 4.607
19 2214 933 465 14 1 0 0 0 h o ] 0 36
20 12N 16 £49 n s 1 0 0 0 7 16 n 5,691
21 4358 3688 386 28 0 0 0 0 0 0 0 4 8,304
2 )53 2107 275 12 0 0 H 0 1 ) 2 29 7,182
23 427c 1832 218 7 6 4 5§ 89 4 15 29 " 7,409
2 3231 1070 115 15 0 55 1 2 1 3 7 H2 4,707
25 2307 645 70 3 5 2 0 0 0 27 8 ns 3,262
26 1390 n a 2 0 0 Y 0 3 6 28 7 1.921
2} 1455 382 54 3 ht 38 22 0 1 83 47 19 2,024
28 1809 579 s 12 6 85 ) 5 19 17 180 i 3,164
29 a4 212 2 5 1 1 0 9 62 289 564 588 2,698

I;‘, 60 foot substrate deployed
Zf Sector ) a1l debris blocks



fable EE-2. Continued. !
. SECTOR
PATE ] 4 1 4 8 [ 7 -] ) 10 n |} - TOTAL
July i
30 102 139 26 7 ] 1] 9 8 47 M0 555 697 2431
n 590 129 26 2 0 o 10 7 5 49 5 169 2480
August .
! 2/ 65 20 5 0 ] 8 k] 46 165 413 575 1610
2 63 L4} H 1 ! t 56 0 0 187 » o4 800
] 284 58 107 0 0 0 7 5 0 9 ] 1] L1.1)
4 213 16 2 0 1 1 61 7 0 22 n 50 475
5 357 57 1 2 0 1] 0 13 b} 7l 147 119 802
& 213 43 5 0 ] o 1 2 4 56 135 12 574
? 196 81 18 5 1 ] i 1 54 120 218 219 920
8 zle 46 10 F4 1 1] 149 305 262 L} | a2 149 72N
9 22% 4] 2 ] 0 1] 15 0 0 5 7 5 Jo?
10 136 10 0 L] 0 0 0 0 0 ) 0 0 146
n 212 58 | 0 1] 0 k| 0 ] k] 5 F4 268
12 285 88 15 1] 0 0 0 0 0 ) 14 [-] L1 F
13 522 n 5 L] ] 0 5 5 L] k) 10 ] 1)
¥ - . - . - . - . - . - - -
I, 15 - - - - - - . - - - - . -
116 - - - - - - - - - . - - -
l/" 116 16 20 2 1] 0 57 4 43 156 - - 473
=18 n 69 k. 4 0 0 25 4?2 26 152 - - 473
15 236 5% 136 16 i D 6 L4 130 in 411 az7 2235
20 244 156 146 50 10 i | 22 69 147 194 354 75 1784
H 139 130 180 1 24 g 34 k] 80 207 257 m 1555
22 168 BE 120 M H 0 1] 12 40 12% 90 139 ()
5 23 144 246 106 [ ] 1] 5 ) k.3 65 95 1] 198
5 2 - 218 23 56 ] 0 10 20 10 97 133 140 LF) |
25 i 199 i 47 7 1] 7 4 [} 9 M 1 J01
26 143 L)) n 18 ] L 29 L] 3 9 1 -] 379
27 107 104 1.3 1] 0 0 9 0 4] 0 0 0 235
i8 120 5 15 1 0 1 0 0 4] 0 0 0 2
29 123 55 17 o 0 0 1 [+ -] 1} 0 0 196
Jo LX] n 3 1} ] 0 0 v} 0 0 0 0 a7
3 12 5% 0 0 0 0 0 1] [ 0 0 0 100

3/ %o data, electroaics pulled dus to high water
ls/ Sectors 1) and 12 are all debris blocks
/ Sector 1 atl debris blocks



Table £E-2. Continued.

SECTCH
CATE | ? | | [ ] [} ? a 9 iD " 12 TOTAL
Seplember
1 59 0 0 0 0 0 0 (] o 0 ] 0 59
2 kY 21 12 0 0 1] 0 0 1] 0 0 0 )]
) 63 1 21 Fd 0 1] 1] 0 0 0 0 0 97
TOTAL 12,368 43,481 £0,580 4,180 479 748 2,004 2,956 2,682 §.877 8,344 9,784 173,881
PERCENY 41.8 25.0 12.0 _ 2. - | .5 1.2 1.7 1.5 3.4 4.8 5.8



bank, Yentna Station,

Table EE-3. Sector distribution of sonar counts, adjusted for debris, south
Adult Anadromous Investigations, Su Hydro Studies, 1981,
SECTOR

OAS 1 Fi h | 4 | 1 [ 7 B '] 10 n 12 TOTAL
}/June

0 58 3 50 12 0 0 2 kT 38 43 15 K 295
July .

1 108 76 50 ! .0 0 ” 25 15 1] p 25 an
2 152 53 " 0 0 0 19 10 27 &7 ¥ 51 4
3 146 91 12 0 0 0 5 12 4 52 49 59 403
4 92 47 6 2 0 0 ] 5 0 2 41 4) 259
5 82 0 2 0 0 a 0 ] ] § 2 16 162
6 119 10 0 0 D 0 0 ] 1 10 29 3l 201
? 90 i2 2 0 0 0 0 o ] k] ] 23 144
8 59 n 5 0 0 0 6 4 5 13 12 29 164
9 125 47 9 ] 0 o n 14 20 2 25 43 38
10 2003 1602 480 44 ] ¢ 8) 4 41 5] 78 17 4641
1" 1663 2133 858 15 0 a 0 0 a 0 13 9 1882
12 1714 Ml 2700 233 15 0 46 2z L] 49 15 4 8843
13 1376 3555 3013 517 88 9 209 "6 228 224 152 219 10.604
I 1854 5317 6280 M4 193 17 306 18 203 169 22) 100 15,605
15 1395 5046 6665 1043 169 23 HE 27 120 128 63 75 15,291
16 3559 3953 1639 85 ] 0 4 0 0 0 0 2 9,243
17 2526 2282 745 2 [ 0 0 0 0 ! 0 0 5.576
18 2276 2304 1nza k] .2 0 0 1 2 ? 2 14 5,762
19 1627 2249 2072 144 16 0 n 13 24 0 10 i 6.1%
20 1467 2057 2338 283 4 ] 75 49 5 27 19 64 7.259
21 1475 uH 78 195 53 5 65 2 7 n 12 3 8,620
22 2276 4105 4246 585 0 16 83 53 55 5§ 5 66 11,768
23 2638 3400 »B5 570 87 10 1 10 18 &5 75 a 10,477
24 1988 2659 2429 554 69 5 115 97 170 107 74 132 8,400
25 2103 1570 1700 200 4% - 5 7 n 102 138 £ a2 6.647
26 1346 1758 1318 137 3 o 16 16 27 2 2 3% 4,76
27 19 1109 709 1913 10 1 4 57 a0 42 19 69 1,407
H| 1962 1341 746 199 2 2 106 72 135 63 59 175 4.685
29 1244 884 532 126 20 3 110 11 153 09 87 t69 1,579
1) 1399 974 512 140 19 5 135 3] 186 167 130 k1T 4,119
k1] 545 454 50} 79 17 4 85 83 19 123 120 157 2,416

1/ €% foot substrate deployed




Table EF-3. Continued.

: SECTOR
DATE ] 2 3 4 - B [} ? 8 ) L ]1] n 12
August

) 994 739 49% 100 18 1 W7 157 246 213 (L] 23
2 100 863 443 &7 .6 0 45 (1) k- k| 47
k| i 59 126 10 k| 0 5 i 0 k| 12 a
4 267 k) 166 29 0 ] 12 17 15 22 18 41
5 300 265 159 L1 4 Q 19 45 9 67 (] n
] 216 172 165 21 '2 2 12 4] 59 H » 45
? 212 i)8 135 18 2 0 kX | 17 49 42 27 i
<] 157 1 64 22 k| 1} 16 n 1 2 17 ki
9 184 140 50 a 0 0 0 0 q 4 1 H
10 181 172 12 27 ) 0 i g 1 0 0 4
11 157 172 129 hh} 0 0 8 0 0 1] 1 1
12 ] 106 78 15 0 0 k| 0 0 b | b ]
2/ 13 - 103 17 P 0 0 0 a 3 20 4 23
- 173 53 k| 0 I} 10 0 0 6 10 15
1% 164 46 75 1 0 17 17 7 16 10 15 24
16 240 198 108 21 2 0 14 24 54 41 59 43
17 3% 155 4] 19 . 1 0 14 22 24 W 28 M
18 199 162 41 1J 3 2 h N 27 14 (1} 105
19 1 87 3] ] i 0 ? H 27 67 110 %5
0 25% He 65 Hy 7 0 3 48 47 12 10} 18t
Py 200 az 3 17 L2 0 ¢) 12 19 56 54 42
22 210 al k1] 7 8 0 | 19 5 13 8 22
23 189 64 10 ¢ F 4 1 1] 9 | tl x| 17
24 167 70 21 by 1 0 9 10 10 21 2 18
25 137 65 4 5 | . 2 14 17 X 4 16
2 194 (1] 22 7 4 t [} 8 18 2 P} 38
27 148 19 7 J 0 0 4 6 5 I8 4 12
28 115 a7 7 | o 0 1 ¥ [ k) 0 9
29 104 i | 0 1] i) 0 5 i) 0 0 H
LJ] 81 < [ 0 0 1] 0 0 g 0 1 0
n 13 9 I 0 0 b 0 1] 0 0 a 0

September .
1 G9 13 ] 0 0 0 1 0 b 0 0 J
2 1 [ 15 0 0 0 0 0 0 0 0

2/ Sector one invalid duo to melfunction caused by extireme high water.



Table EE-3. Continued.
SECTOR

DATE 1 2 3 4 § & 7 8 9 10 n 2 THTAL
September

] 19 by ] 1} ) 0 0 a 0 0 0 0 4
4 65 21 5 0 0 0 0 1] 1} g 0 b ol
5 61 19 3 1 0 g 0 0 0 1] 0 0 2 ]
6 98 10 6 o 0 0 | 0 o 1] 0 1} 115
7 98 18 k | @ 0 1} D 1 1] i 1 1 122
TOTAL 48,t8" §3,193 50,817 7,382 1,027 1% 2,590 2,134 2.770 2.870 2.4% 3,652 187,4%)
PEREENT 25 7 1.5 1.2 1.9

317 2 1.9 B A 1.4 1.3 1.5



Table EE-4. Sector distribution of sonar counts, adjusted for debris, north bank, Yentna Station,
Adult Anadromous I[nvestigations, Su Hydro Studies, 1981.

SECTOPR
DATE 1 2 3 4 5 6 ? ] L ] 10 n 12 TOTAL
June ”

1) 29 27 H 1 0 0 o 5 13 2) 26 3 55 199
0 1 n 3 1] 0 1] 5 2% 25 40 % 122 304
July

1 &7 » 1) 2 5 4 B B 24 69 96 79 192

] 2 1 o0 14 2 0 1] é k] 57 194 150 150 . nse

!/2 . N - - Col . - . . . . - .

2 g _ - - - L - - - - _ . - .

74 6 » n 0 1] 0. 0 0 0 0 0 0 13 182

7 90 " 2 0 -0 0 1} 0 0 8 12 122 248
8 55 9 0 0 Lo 0 i 2 14 1 az &4 239
9 29 b ) 2 0 0 0 0 0 0 59 - 4 130 263
10 121 5 k) 0 0 0 0 0 0 1 3 2 137
1 110 [ 13 0 .0 [ 1] 0 1 0 1 0 %4
12 58 2 0 ] 0 0 0 0 0 0 0 0 6l
11 16% ] FH 0 0 0 0 (] 0 L3 1] | 74
4 429 10 k) 0 0 0 0 0 4 3 2 0 451
15 452 0 2 ] -0 1] 1] 0 3 7 [} ] 470
16 L)X H 1 0 0 0 0 0 0 0 2 0 77
t? 402 ] ] 0 1] . 0 1] 1] (1] 1] 0 1] 0 48
18 2712 k| 0 0 0 0 0 0 0 1 0 ' n
19 219 2 1 0 L 0 0 0 ' 6 1 3 M
20 185 1 0 1] -0 0 0 0 t 13 27 I} ]
zl 21 1 0 1] o 1] 0 1) ] A 13 L} 48
22 21 1 ] 0 L0 0 0 0 2 k13 M 47 398
23 39 2 ] 0 1 a 2 (] -1 42 44 49 539
24 451 7 0 0 .0 1] 1 0 9 12 46 a2 648

3 5 S8y 3% n 5 , 0 0 2 ] k] " 48 48 182
26 21% 180 63 13 | 0 2 1 ? 19 23 10 2516
27 1678 115 59 b ) [ 0 k| 1} ? i6 20 12 1M

1/ 60 foot substrate deployed Y
2/ Sonar ccunt of ! from 7/3 through 2000 hours on 7/16
¥/ New tocstion



Table EE-4. Continued. !
SECTOR

DATE ] 2 | L] ] 6 7 8 9 10 n [H TOTAL
July ’
28 996 ] 8s a 0 0 2 ] k1 25 15 18 1251
2 642 104 57 6 1 0 2 4 "2 2 0 18 908
0 1102 15 7 & Y 0 3 2 it Bl 60 15 1700
a 1157 87 58 3 0 0 2 3 19 46 n 12 T1T)
Auguit

1 413 56 $4 1 0 0 0 3 5 0 19 23 615

2 neg 0 28 2 0 0 ' 3 1 ? 2 < 395

3 498 51 14 0 0 0 0 0 1 ? 3 ] 575

4 588 n 16 0 0 0 0 1 2 4 1 5 640

5 433 13 12 0 0 ) 1 2 5 28 10 " 7]

6 258 18 n 0 0 0 0 o 5 5 1 9 07

7 2 15 7 3 0 0 1 1 3 ? 5 [ 308
s 176 21 9 0 0 0 0 0 0 3 18 4 23
$ 26 1 " 0 0 ) 0 0 0 0 1 0 379
10 381 26 s 0 0 0 0 0 ] 0 0 0 a7
n 393 48 16 ] 0 i 0 0 o 0 0 0 459
12 415 }] n 0 0 0 0 0 0 0 o 0 459
13 - 128 " 0 0 0 0 0 ] 0 0 0 145
1 - 105 k] 0 0 0 0 0 0 0 3 0 138
15 s 5 6 0 0 0 0 1 0 0 0 0 127
1 1o 25 ] 0 0 0 0 5 0 0 6 0 163
17 767 7] I} 0 0 0 I 1 1 2 0 0 09
8 177 116 &9 6 0 1 9 10 17 28 N 4 517
19 186 127 51 5 4 ] g 6 k] n 53 &7 695
20 400 103 4% 7 3 1 2 3 10 58 89 & 769
21 132 29 24 & 0 v 13 3 5 H 45 94 17
22 309 51 4 a 2 0 8 7 & 22 22 19 451
23 199 n 9 3 ! ) 4 ? 7 4 7 0 274
2 169 ¥ 12 0 0 0 1 1 0 § 14 13 248
25 122 0 7 ] 0 8 0 0 1 5 6 35 245
26 104 ? 2 o 0 19 0 0 0 4 H 16 162
27 i 21 0 1 ' 0 0 0 0 0 3 2 168
28 5 } 0 0 0 0 0 0 0 1 0 H 20
29 19 3 0 0 0 0 0 0 1 2 0 0 2
30 2\ 1 0 ] 0 0 0 o 0 0 0 0 72

i

4/ Sector | invelid due to malfunction csused by extreme high wstey

-
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Table EE-5. Sector distribution of sonar .ounts, adjusted for debris, east bank, Sunshine Station,
Adult Anadromous Investigations, Su Hydro Studies, 1981,
SECTOR
DATE 1 2 ] 4 s 6 ? 8 q 10 H 17 TOTAL
l,JUhe
Ya 400 ed 64 75 32" 4 n & ] 0 0 18 695
2 133 18 52 9 0 0 0 0 0 0 0 n 28
25 9} 5] 33 5 0 0 0 0 0 8 0 5 193
26 13 26 18 5 0 0 0 0 0 0 0 0 62
] ] 25 n 2 2 0 0 1 0 0 0 0 4?2
28 49 9 7 ] 0 0 3 0 3 0 0 0 . 68
29 1 1 0 0 0 0 3 0 0 0 0 0 15
0 4 D 0 0 0 0 0 5 3 D 0 0 59
July
1 n 3 ) D 2 6 ] 0 0 5 9 0 36
2 15 17 9 D 0 0 0 0 0 1 o 0 42
) 29 3 10 1 0 0 0 0 ) 0 0 0 4
4 29 1 13 0 0 i 0 ] o 0 o 0 60
5 &a 47 18 i 0 0 0 0 0 0 0 0 37
6 3l 20 7 ] 0 0 2 0 0 0 0 0 1
? 2 2 5 2 0 1 i 3 2 ) 2 ? 60
8 (] 0 ] 2 ) 0 0 ] 0 0 ] 0 n
9 15 0 ) 19 17 12 0 ] 0 0 2 n M
10 v 0 0 0 0 0 0 0 ] 0 0 " 51
?j" - - - - - - - - - - - - -
12 - - - - - - - - - - - - .
13 0 0 ¢ 0 0 i} 0 0 0 ) 0 ) 5
14 19 4 9 6 0 0 0 0 0 0 1 3 42
15 98 3] 0 0 0 0 0 0 0 0 0 0 nz
16 122 37 9 1 0 0 ] ] 12 3 4 " 2
! 1 67 57 2 0 ) ) 0 0 5 0 ) 262
Vs 2 163 184 N 4 0 2 1 0 0 0 2 617
Y18 908 M§ 247 2 a2
19 2655 2398 784 e 5836
1/ 20 foot subsirate deployed

2/ Mo data electronics pulled dus to high water

v

12 sectors through 1300 hour
Substrate divided into 4 counting sectors at 1400 hour



Table EE-5. Continued.
SECTOR

DATE 1 2 3 4 5 [ 7 8 9 10 TOTAL
July
20 2968 2368 £76 70 5982
21 2912 2132 603 69 5716
22 1054 1286 916 114 7310
23 2754 2627 823 168 6372
24 2829 2329 593 n 5933
25 3781 2785 589 198 7353
26 1146 2133 3%0 14 6783
27 2669 2391 644 202 5906
28 3694 3398 1103 IN 8566
2y 5502 4322 1422 203 17449
30 6131 4814 1362 173 12480
3 6984 4654 1309 284 1223
August

1 6285 2691 823 132 9931

2 298 n 0 0 KT

3 1653 105 16 4 1778

4 116 332 57 0 3605

5 5129 629 118 3 5699

6 4634 o 286 3 5694

? 3101 1780 575 ] S454

8 2187 1285 428 16 T

9 1103 714 200 13 2031
to 1027 M2 103 12 1464
" 1247 257 109 4 1697
12 1411 209 g2 8 1720
13 967 128 15 3 Haa
14 653 63 24 2 742
15 383 W 7 0 420
16 298 24 5 0 327
17 AT 152 q 1 895
1] 2607 480 N 0 N2
9 2849 457 25 1 3332
20 2414 219 12 0 2705
21 1202 100 I 0 1306
22 1060 120 F D 184
23 1278 224 2 0 1523
2 1414 401 33 0 1848



Taboe EE-5. Continued.

; SECTOR
GATE ) F4 h | q 5 6 7 a L | 10 n 12 T0TN
Avqust
25 1163 562 43 0 1774
26 1'9y 548 40 k) 1790
27 mm? 496 28 1 1542
28 192 144 a 1] 644
29 212 113 22 1 468
30 isl 128 25 Y o |
k]| 161 179 16 [ 356
September
] 203 189 3z 1 225
Fd 253 190 H 3 480
k] 156 204 20 1 581
4 429 188 27 0 (11}
5 360 16 16 0 ) 460
[ 267 129 26 3 425
7 160 68 7 L 239
[} 183 9N 16 1 Fi'N
9 163 s 17 1 23
10 84 »n a 0 12§
il 114 38 25 1 i78
iz 156 58 [ 3 217
13 1é 60 16 4 198
id 92 LY ) i9 L] 166
15 110 3a 6 3 157
TOTAL 103,R4D 56,059 14,882 2,464 . 177,245

PERCENT 58.6 il.6 a.4 1.4



in

v

Table EE-6. Sector distribution of sonar counts, adjusted for debris, west bank, Sunshing Station,
Adult Anadromous Investications, Su Hydro Studies, 1981.
SECTOR
DATE 1 2 3 ] 5 ? 8 9 10 n 1 TOTAL
L/ dJune .
25 4 0 8 0 0 0 0 0 0 0 Q 9 91
26 16 [ 0 0 0 0 0 a 9 3 5 19 58
21 1 ¢ 1 1 0 0 2 2 0 0 0 20 N
2 29 4 0 0 0 0 0 2 Z | 5 6 51
29 2 0 0 0 0. 0 0 0 0 0 113 23 40
0 8 0 0 0 0 0 0 0 0 2 ] 0 "
July
] 7 3 2 0 0. ] 0 0 3 20 3 18 55
Z 18 5 ) 0 0 1 1 0 0 3 12 10 5
] 22 & 0 0 a ] 0 1 2 6 18 3 ]
4 EY, a8 9 ] } 0 | 12 5 9 3 B 94
5 20 9 ] 0 ] 0 [ 2 10 13 19 8 12
6 ¥ 6 1 2 0 0 2 6 12 13 10 5 59
7 14 3 ) ) 0 0 0 1 ! 16 ? 17 67
8 20 2 0 0 0. 0 0 0 0 7 5 5 ¥
9 4 0 0 0 0 0 0 0 0 1 1 ? 13
10 1 0 0 0 0 0 0 0 5 ! 0 " kY
1 0 2 0 0 0 0 0 0 0 0 0 0 2
12 1 ¢ 0 0 0 0 0 0 0 0 0 0 n
v - - - - - - . - . . - - .
" - - - - - - - - - - - - -
15 - - - - - - - - - . - - -
16 - - - - - - - - - - - - .
17 . . - - - . - - - . - - -
18 - - - . - - - - . - - . -
Yy 12 te 24 0 0 0 0 ) 0 12 0 0 184
20 "G 32 49 4 0 0 ] 0 0 0 | 0 23
21 82 18 10 3 9 0 3 10 0 2 ' ] 1%
22 785 541 509 12 4 1 97 56 n 19 8 0 277
FE] 1379 832 01 185 19 7 95 56 A 2 ] 10 Ms6
24 131 844 939 220 0 2 109 53 k1] 39 16 10 62
25 1A 845 993 162 26 i 76 )5 26 21 5 6 240

1f 60 fool substrate deployed.
2/ HNu dala, elecironics puiled dua to hlgh water
3/ _43 foot substrate deployed




Table EE-6. Continued. _
SECTOR

DATE [ 2 3 4 5 6 7 ] 9 0 " 12 TOTAL
July :

26 27 445 460 104 10 - [4 49 39 3% 4 7 8 1414
27 1 481 73 728 17 8 131 188 160 &0 23 28 23
28 507 46 1034 450 125 20 109 99 181 13 n 20 M1
29 858 1009 1496 433 18 4l 137 209 157 Lo 58 ' 4459
0 586 7% 640 R 152 - 59 105 149 145 84 ] n M6
2 %7 535 482 n 145 59 128 129 159 81 39 47 s
August -

; 1525 350 213 135 55 29 6) 46 51 0 1] 20 2533
2 8a 9 0 0 [ 0 0 0 0 0 0 0 88
3 221 4] k 16 z2 - 1 6 k| 1 0 J 0 29
4 600 2% 364 162 62 21 107 69 47 an 20 21 1753
5 444 530 706 352 172 64 m 45 182 150 el &5 33
6 609 609 207 381 41 ¢ [l 353 24) 187 122 5 69 75
? a0 768 661 100 205 129 26 202 159 94 9 10 7
8 506 An §14 207 58 0 15 % 69 54 2 Y] 2195
9 512 U 67 95 % 4 24 15 1] ) 5 4 1554
10 243 187 13 34 18 1 12 5 0 0 0 6 644
1 M 204 1l ] n . 8 19 12 3 6 1 0 &7
12 227 122 9 35 8. 10 18 15 8 8 b 5 507
13 106 18 0 10 3 0 1 5 0 7 1 5 285
" 272 i 24 9 2 . 1 3 1 3 1 0 0 %)
15 108 6 5 ) 0 0 0 0 0 0 0 0 140
16 29 1 1 0 0 0 0 0 0 0 0 2 1
17 162 56 60 30 27 7 2 20 25 13 26 9 480
L] 419 365 n 118 8 - 18 140 107 197 i1 L1 20 1871
19 899 051 558 260 86 35 136 107 m BS Y a7 272
20 692 503 %6 20 78 ¥ 14 102 1S a2 3 6) 2368
21 57 179 178 116 46 9 05 32 42 2 7 28 1106
22 243 E]] 16 n 23 5 13 ;] 4] 17 10 15 157
3 19 140 m 68 26 9 64 M 29 25 16 2b 146
1] 522 161 142 9 % v 17 64 51 59 » » an 1265
25 276 H %0 53 " 10 39 1] L 2 17 2 0
% 1922 68 54 16 1 ] 11 19 7 2 15 15 457
3 181 10 a5 24 15 ., \ 10 15 15 9 n 2 422
28 oS 8 3 1 5 0 8 8 7 M 9 n 276
3 21 20 21 5 } o 4 18 0 2 2 3 3



Table EE-6. Continued. '

SECTOR

DATE 1 Fd ) | 4 bt 6 7 B 9 10 1| 12 TOTAL
August

n 26 n 8 ! ¥ 0 1 0 0 0 0 0 48
51 15 & ] ) 0 0 1 0 0 0 0 0 2?
Septomber

1 1% 19 4 § 0 0 9 0 0 0 0 1 5
2 'H 21 20 3 0. 0 0 0 1 0 n 0 %8
3 91 1 £l 13 0. 0 3 3 0 ] 1 2 178
q 95 26 15 ? 4 i n 2 2 ] I 4 169
5 HE] 28 25 n ] 0 I 2 7 (1 7 7 225
6 86 19 13 ] 2. 1 [ 0 2 ] 2 15 107
? 45 32 4 i) ) 0 4 1 3 1 0 1 o4
8 21 16 7 0 o - 0 2 3 ] 0 2 0 51
9 10 12 15 ] ) 0 1 ] aQ 0 3 ? %
10 14 23 n | I 0 0 3 3 1 [ 3 66
1 " 20 4 4 1 0 1 2 ] ] 2 0 50
12 o 2? 1] | 2 0 2 2 0 1 0 2 59
13 15 17 ? 2 0 0 0 4 0 0 0 3 48
14 18 n 5 4 0 0 5 3 7 } 0 ] 56
15 7] 28 14 8 ', 0 2 a 4 1 1 0 19
TOTAL 19,202 14,39 14,691 5,544 2,064 794 3,169 2,457 2,207 1,671 a08 1,022 67,920
PERCENT 28.1 21.2 21.8 82 3.0 1.2 4.6 3.6 3.2 2.5 1.2



Sector distribution of sonar counts, adjusted for debris,east bank, Talkeetna Station,

Adult Anadromous Investigations, Su Hydro Studies, 1981,
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Cont inued.

Table EE-7.

SECTOP

TOTAL

12

n

10

DATE
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Table FE-7. Continued.

.

SECTOA

DATE ) ? k1 4 b [l 7 8 9 10 " 12 - TOTAL
August

28 53 66 k]| n 4 | 2 1 1 0 i [} 191
29 3 63 % (1 1 0 5 ] 0 2 0 ! 145
3 50 67 i6 5 2 0 1 I 0 ] 2 3 145
n 12 42 23 a 0 0 k] 0 1} 3 0 J 121
Saptember

] 62 48 22 4 ‘0 0 0 | 1 a 0 0 138
2 43 19 19 2 2 0 1 ] 0 0 0 0 104
3 63 13 9 6 0 | 0 0 1 0 0 2 125
4 62 21 13 (] 0 0 0 0 0 0 0 0 9}
5 79 50 20 1 0 0 2 0 0 0 0 o 152
6 64 40 to 4 ) 0 ) 0 0 0 0 0 1T
? 72 2 3 1 0 0 0 0 1 0 1 0 "1
8 64 33 13 1 0 0 Q o0 0 0 0 0 3]
9 50 20 2 3 0 0 0 0 0 0 0 9 83
12 30 3 8 0 0 0 0 0 0 0 0 0 69
13 ] 18 5 0 ] 0 0 0 ] ] 0 0 68
12 25 n 2 ? 0 0 Q 0 0 0 0 0 40
i3 10 15 3 J ] 0 0 Q 0 0 ] 1 k]
4 "7 & 2 0 0 0 0 0 0 0 0 2 27
15 7 7 3l 0 0 0 0 0 0 0 1 0 18
TOTAL 3,867 3,760 765 170 24 5 91 0 38 72 a 13t 2,0%
PERCENE 42.0 4.6 8.5 .9 .3 A 10 .3 4 .0 .9 1.4



Table EE-8. Sector distribution of sonar counts, adjusted for debris,west bank, Talkeetna Station,
Adult Anadromous Investigations, Su Hydro Studies, 1981.

SECTOR
DAYE ] 2 3 L] 5 6 7 B 9 10 n 12 " TOTAL
1 une ) .
22 0 0 40 0 0 0 3 0 1] ? 1] 7 57
23 26 3 9 3 0 0 0 1 0 0 1 0 n
24 16 13 i3 1 v 0 ] 1 2 3 0 0 50
25 10 16 8 ] 0 1] § 0 & (1] 1] 0 45
26 15 13 15 1 )] 1] 0 0 0 i 1 0 46
27 8 10 [ 0 0 0 1 1 0 1 1] 1 28
28 o 7 12 0 0 0 0 0 [ K] L] 4 k1)
29 H k| 0 0 1] 0 0 0 o 0 i 0 17
k1] 0 5 0 0 0 1] 0 1 0 0 0 L] 10
July
1 f1 " k] n 0 0 0 0 0 4 1 0 k]
2 7 3 1 1 0 1 ] 1 0 L] .2 0 )
3 3 1 6 0 0 1] ] k| 0 0 1 0 15
[} 5 1} 2 ] 1] 0 ] 0 0 1] 0 5 14
5 1} 1 L] 0 1 ) 0 0 0 1 5 0 2l
[ 7 5 F 0 (1] 0 0 1 rd 9 7 0 33
7 8 6 k| i/ 0 0 0 0 0 5 10 0 az
8 15 8 0 0 0 0 1} } 0 0 3 e 9
9 ] 6 2 0 0 Q 0 0 0 0 1] 0 "
10 0 ? 0 0 0 0 0 0 0 )] 0 0 ?
3/]] - - . - - - - - - - . - -
12 - - - - - - - - - - - - -
13 - - - - - - - - - - - - -
L] - - - - - - - - - - - - -
3,15 - - - . - - - - - - - - -
=16 8 0 0 0 0 0 0 0 0 0 1] 0 8
17 7 0 L] 0 0 0 0 0 (1] 1] 0 0 11}
:} 2 0 (1] 0 0 0 0 (1] 1] 0 o o 2
119 - - - - - - - - . - - - .
;/ 60 foot substrate depioyed
1, Mo data, electronics pulled due to high water
/ 40 foot substrate deployed
i/ No data, counter being repatred




Table EE-8. Continued.
- SECTOR

DATE 1 2 3 4 § 7 [ 9 10 n 12 TOTAL
July

20 0 5 0 0 S 0 0 0 0 0 0 1] 5
21 1 4 0 0 0 0 0 0 0 0 1] 1
2 3t i 0 0 1] 0 0 0 0 (] 0 1] [1
23 &2 25 0 o ] 0 0 0 /] 0 1] 1] 87
24 51 1 2 [ [+] 0 0 0 0 0 0 0 96
25 89 45 2 0 1] 0 (1] 0 0 o '] 1 7
26 58 5 H 1} (1] 1] 0 0 0 0 1} 1} 116
2} 26 40 ] [ 1] D 1] 0 0 0 [+] 1] H
28 170 141 35 0 0 1} 0 0 0 /] 0 1} Mé
9 227 14% 3 [ 1] D 0 0 0 0 0 1] 403
30 i 240 k1) 2 1 0 0 0 0 0 0 0 600
at 332 291 48 2 (1] 0 0 0 0 1 [+] 1] 613
August

; 04 199 29 1 o D 0 0 0 0 1] 0 553
k| - - - - - - - - - - - - -
4 290 il 66 kk] 0 (1] 0 0 0 1] 0 0 490
5 278 306 229 66 2 LE4 1 1 ] ¢ [+] 0 94
& 195 3z 30} 10} 18 ? ? 2 1] 0 1] 0 959
? 58 176 154 1] " q 1 0 ] n (1] 0 448
8 a3 94 56 L ] F4 t 3 0 U 1] 0 254
9 19 12 ]} L] D D 1] 0 0 n 0 0 L1
10 & 2 I 0 1] D 1 0 1] 0 1] 0 10
3 0 k| | 0 D L] 0 0 0 a 0 0 16
12 4 [ | 0 1] 0 0 0 0 a 1] 0 1]
13 10 [ 5 [1] D ] ] 0 0 1] [1] 0 23
14 - - - - - - - - - - - - -
11 - - - - - - - - - - - - -
t5 krd 13 | 0 1] 0 0 [+] [+] 1] 1] 0 i3
4 5 52 58 9 A 2 0 1] 1] o 1] 0 V10
1:] 193 227 192 1 ri] 10 ? 1 1] o 0 0 132
19 61 176 180 &5 1] 3 } 3 0 a 1] 0 523
5/ Mo data, electronics rullld dus to high water

6/ 20 foot substrate deployed

Mo data, eleclronics pulled due to high water



Tab’e EE-B. Continued.

SECTOR
DATE | 2 b ) 4 ] 6 7 0 i 10 1 12 TOTAL
August
20 120 169 144 26 12 6 F4 4 0 0 0 0 a1
21 <8 41 18 10 2 2 D 1 0 0 0 0 102
22 0 0 t 1] 1 0 1] a 0 0 0 0 4
23 177 174 46 7 0 0 0 0 0 0 0 0 -d04
e | 79 200 89 20 |} 7 0 i 2 0 0 0 406
25 103 164 ([} 23 2] 5 2 0 0 0 0 0 469
26 54 1o 86 33 F&) 5 5 ¢ 1] )] 0 0 e
27 w a8 80 1% 6 ) 1 0 0 v} 0 0 FA))
é8 53 76 ] 14 0 k| 2 0 0 0 0 0 248
29 51 136 %0 j2 8 1 1 1 0 1] 0 [1] 300
k1] 50 90 47 15 1. 2 0 0 0 0 0 0 211
k1] 17 59 40 9 ? ] 0 0 1] 0 0 1] 128
September
1 1? 46 n a 5 1 0 1 0 € 0 0 109
2 17 23 12 7 k] 0 0 0 0 0 0 0 (74
k| ] 1 22 2 4 4 2 0 |} 0 0 a 72
i 4 29 17 4 0 i 0 0 0 0 0 0 58
5 ? 25 H 0 1 4 2 0 0 0 0 1} 10
& i 12 24 9 7 3 1 0 0 a 0 0 67
7 2 16 10 10 0 J 1 1 0 L] 1 0 44
8 | 12 21 L] ! 7 5 [} 0 0 i) 0 1] &7
9 ] 3 ] 5 3 1 1] 0 0 ] 0 0 k1]
10 k) 13 [} 2 k| ] [ 0 0 0 0 0 32
11 8 5 12 ¢ ] 0 1] 0 0 0 0 0 n
12 1 8 9 3 ] 1 1 1] 0 0 0 D ad
1 4 ! 4 [} | 1 1 [ [} 0 1] 1] 22
1] ] 2 4 2 0 3 0 a 0 0 0 0 17
[} 4 i 0 2 1 ] Fd 0 0 0 0 a n
TOTAL 2,145 1,047 2,336 636 265 113 55 20 6 a ] 0 8,674
PERCENT 24.7 5.9 7.0 7.9 kN | 1.3 N .2 . 0 0 0



APPENDIX EF
LENGTH FREQUENCIES OF
SOCKEYE, PINK, CHUM, AND COHO SALMON
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Figure EF-1 {a-b).

LENGTH (mm)

Length freausncies ot sockeye salmon sampled from rishwheel
catches at Susitna Stetion, Adult Anadromous investigatiors,
Sy Hydro Studies, 1981.
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Figure EF-2 (a-b).

Length frequencies of scckeye salmon sampled from fishwheel
catches at Yentna Station, Adult Anadromous I[nvestigations,
Su Hydro Studies, 1981.
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Figure EF-3 (a-b). Lenath frequencies of sockeye salmon sampled from fishwheel

catches at Sunshine Station, Adult Anadromous [nvestigatians,
Su Hydrg Studies, 1981,
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Figure EF-5 {a-b). Length frequencies of sockeve salmon sampled from fishwheel
catches at Curry Station, Adult Anadromous Investications,

o Su Hydro Studies, 1981,
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. Tigure EF-6 (a1-b}. Length frequencies of pink salmon sampled from fishwheel

catches at Susitna Station, Adult Anadromous Investigations,
Su Hydro Studies, 1981.

EF -6
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Figure EF-7 (a-b).

LENGTH (mm)
Length frequencies of pink salmon sampled from fishwheel

catches at Yentpa Station, Adult Andromous Invescigations,
Su Hydro Studies, 1981.
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MAINSTEM SUSITNA RIVER VARIABLE GEAR CATCH
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Summary of mainstem Susitna River sampling using gill nets

Anadromous Investigations, Su Hydro Studies, 198i.
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Table EG-1. Continued.
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Figure EH-3.

Mainstem Susitna River chum salmon spawning area at RM B83.3 approximately, Adult Anadromous
Investigations, Su Hydro Studies, 1981,
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Figure EH-4,

Mainstem Susitna River chum salmon spawning area at RM 92.2 approximately, Adult Anadromous
Investigations, Su Hydro Studies, 1981. ‘
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Figure EH-6. Mainstem Susftna River chum salmon spawning area at RM 97,0 approximately, Adult Anadromous
Investigations, Su Hydro Sﬁudies.,\ 1981.
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Figure EH-7. HMainstem Susitna River chum saimon spawning area at RM 100.5 approximately, Adult Anadromous
Su Hydro Studies, 1981, .
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Figure E4-9. Mainstem Susitna River chum and coho salmon spawning area at RM 129.2 approximately,
Adult Anadromous Investigations, Su Hydro Studies, 198).
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Figure EH-12, Mainstem Susitna River chum sn'lﬁnn spawning area at RM 135.2 approximately, Adult Anadromous
Investigations, Su Hydro Studies, 1981.
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Figure EI-1. Gash Creek located at R¥ 111.6 approximately, Adult Anadromous Investigations, Su Hydro
Studies, 1981.
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@ Rivermile 118.2

Figure E1-2. Lower McKenzie Creek located at RM 116.2 approximately, Adult Ana..omous Investigations,
Su Hydro Studies, 1981. |
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Figure EI-3, Moose Slough locat-d at RH 123 5 approximately, Adult Anadromous Investigations, Su Hydro
Studies, 1981. :
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Figure EI-4. Slough A] located at RM 124.6 and Skull Creek located at RM 124.7 approximately,
Adylt Anadromous Investigatfons, Su Hydiro Studies, 1981,
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Figure E1-5,

Slough 9B located at RM 129 2 approximate]y. Adult Anadromous Investigations, Su Hydro

Studies, 1981.
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Figure EI-6. Slough 21A located at RM 145.5 approximately, Adult Anadromous Investicucions, Su Hydro

Studies, 1981.
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Table £J-1. Continued.
ADILT SALMDN COUMTS
SLOUGH RIVER SURVEY PERCENT SOCKEVE AL M

HO . FHAME MILE DATE COHDITIOHS SURVEYED L LIVE DEAD TOTAL LIVE DEAD T0TAL LIVE DE Al TOTAL

Slough 1R 119.1 876 Falr H i) 0 0 D [ 0 0 0 1] 0
8/10 Poor ind 1] 0 D D 0 0 0 a ]
a/21 Poor 100 1] 0 0 0 1] 0 0 1) 0
8/26 Excellent 100 -0 0 1} 0 0 0 n [ 0
9/3 Excellent 100 K 0 0 1} (1] (1] 0 0 0

Slough 19 139.7  B/6 Excellent 100 L0 0 0 0 0 ] 0 0 0
a/10 Fair 100 ., D a 1] 0 0 1] 0 1] 1]
a/21 Excellent 100 - 1 (1] 13 0 0 D h | 0 3
B/ 26 Excellent 100 F3U 0 20 0 0 0 0 0 0
93 Excel lent 100 - 23 0 23 0 0 0 0 1 }
911 Excellent 100 12 [ 18 1] /] 0 0 0 0
919 Excellent 100 - B 0 8 (1] 0 0 0 0 0
9726 Excellent Y00 | 2 & 0 0 0 0 0 0

Slough 20 140,13 8/6 Poor 100 - 0 D a 1] 0 0 0 0 [}
8/ 10 Foor 100 o 1] 0 0 /] ] 0 1] 1]
8721 Paor 100 0 1] 0 1} 0 0 0 0 0
B/26 Excelient 100 .2 0 2 0 (1] ¢ 10 i "
/3 Excellent 100 -0 0 0 0 0 0 12 4 4
g/ Excellent 100 1] D 0 [i] 1] 0 1] D o
9/19 Excellent 100 0 0 0 1] 0 0 0 0 0

Slaugh 21 1.0 B/& Poor 100 0 0 0 1] 0 0 1] 0 0
B8/10 Poor 100 1] D D D 0 0 0 0 0
a/21 Poor 100 , @ [1] 0 1] 0 0 0 0 1]
B/26 Excel lent 50 | 0 ] 0 0 (1] 156 13 169
9/3 Excel lent 75 26 1] 26 0 0 0 210 L] 274
813 Excellent 100 " 18 0 B 0 [} 0 134 4 136
8/19 Excellent 100 32 } 3] ] 1] 0 41 2 67
9/26 Excellent 100 3 1] 3 0 0 0 (1] 0 0







Table EJ-2. Escapement survey counts of Susitna River tributary streams between Chulitna River and Devil
Canyon, Adult Anadromous Investiocations, Su Hydro Studies, 1981. ’
ADILT SALMON COUNTED
SARVEY ..  SOCKEVE PIRK caM oM
RIVER AIVER DISTANCE _—
STREM MILE  DATE  CONDITIOWS  (MILES) LIVE OEAG  JOTAL LIVE  DEAD  TOTAL LIVE DEAD TOTAL LIVE DEAD JFOFAL
Whiskers 101.4  B/5 Poor .50 0 0 0 o o 0 0 0 0 0 6 0
Creek 8/1) Poor .25 0 0 0 0 0 0 0 0 0 8 P 8
8721 Fair -5 0 0 0 o 0 0 0 0 0 4) o 4
8/29 Good -50 0 0 0 0 0 0 0 0 0 49 1 8
9/6 Gavod .50 0 0 0 0 0 0 0 0 0 10 0o 10
9/17 Fair .50 0 o 0 0 1 ] 0 1 1 9 o 9
9/24 60od +50 0 0 0 0 1 } 0 0 0 16 : n»
1072 6ood .50 ] 0 0 0 (] 0 0 0 0 6 5 11
Chase 106.9 8/4 Good .75 0 0 0 s 0 5 0 o 0 0 6 0
Creek amn Good .75 0 0 0 38 0 } 0 1 2) 0 2
8/17 Fatr .75 0 0 0 0 0 0 0 0 0 0 o 0
8/23 Excellent 7S 0 0 0 0 0 0 0 0 0 1 o n
8729 Good 1S 0 0 0 0 0 0 0 0 0 9 0 A9
9/1 fxcallent .75 0 0 0 0 0 0 0 1 1 719 1
9/14 Good .75 0 0 0 0 0 0 0 1 1 60 2 6
9/24 Good 75 0 0 0 0 0 0 0 0 0 n 7 w-
10/2 Good .75 0 (1 0 (0 0 0 0 0 0 3 TR
dthof 1.0 /31 Poor .25 0 0 0 0 0 0 ] 0 1 0 o 0
July 8/7 Fatr .25 0 0 0 18 I Tt ] 2 90 1 0 1
Creek 8710 Good .28 0 0 0 4 0 4 3 1 N 0 o 0
8/20 Good .25 0 0 0 7 2B 46 20 66 0 0 0
/1 Excellent 1.5 ] 0 0 2 3 5 0 0 0 6o 0 O
9/28 Excallent .20 0 0 0 ° 0 0 0 1 1 1 o 1
Gold 136.7 8728 Fair .75 0 ( 0 0 (] 0 0 (i (] 0 o o

Creek




Table EJ-2. Clontinued.

K ADULT SALMON COUNTED
SURVEY ' SOCKEYE PLHK ChuM COHD
RIVER REYER DISTANCE
STREAN HILE  DATE CONDITIONS  (MILES) LIVE- DEAD  TOTAL LIVE OCEAD  iOTAL LIVE DEAD TOTAL LIVE DEAD TDTAL
Lower 16,2 8/23 Excallent .5 1- o \ 0 0 0 1" 3 14 56 ¢ 5
Mckentle 8/2% Excallent .5 0 D D D D 0 n i 12 1] 0 0
Creak g/8 Excellent .5 0 D 0 D D 0 D 2 2 [ 0 0
3/13 Excelient .5 0 0 0 0 0 0 0 ) ) ) 0 $
5721 Excellent .5 0 0 0 0 0 0 0 0 o ? 0 ]
9728 Excedlent .5 0 - 0 0 0 D 0 0 t ) 2 0 2
Mckenzle 116.7  @/11 Excellent .5 0 D 0 0 0 0 0 D 0 0 )
Creck 8/23 Excellent .5 D 0 ] 0 0 D 0 D 0
Deadhorse 120.9 B/ Excellent .5 0 ()] 0 0 0 D 0 D D D 0 0
9725 Exceltent .5 o - D D 0 0 0 0 0 D 0 0 )
5th of 123.7 8/ Excelient .5 0 0 0 2 0 2 0 0 0 D 0 0
July
Creek
Skull 124.7 8720 Excellent .5 0 0 D a 0 8 0 i} 0 0 0 0
Creek a/m Excellent .5 0 D 0 0 0 0 10 0 10 0 0 0
9719 Excellent .5 0 0 0 B 0 6 0 0 0 ) D 0
Shersan  130.8 773} Poor .25 0 ) 0 0 o D 0 0 D 0 0 )
Cresk /7 Good .25 o0- D 0 0 0 0 2 0 2 0 0 D
8/10 Good .25 0- D () 5 0 5 g 0 9 0 D D
8/1) Excellent .25 0 D D 2 0 2 6 0 6 ] 0 G
8/20 Excellent .28 0 D 0 6 0 6 2 0 2 0 0 0
92§ £xcellent .25 0 D D 0 0 0 0 0 ] D 0 D




Table EJ-2. Continued.

ADULT SALMOM COUNTED

SURVEY © SOCKEYE - PINK CHUM COHD
RiVER RIYER DISTANCE - -
STREAM HILE DATE CONORT IONS {HILES} LIVE DEAD TOTAL LIVE OEAD TOTAL LIVE DEAD TYOTAL LIVE DEAD TOTAL
Indfan 138.6 a/6 Excelient 25 0 o 0 0 0 D 22 0 22 1} (1] 0
River 8/10 Poor .25 a b 0 0 0 0 q 0 4 1} 0 0
aszt Fair .25 0 0 0 4 0 2 n 1 M 0 0 (1]
9/3 Excellent 25 0.- 0 0 G 0 0 36 4 40 0 0 0
/1 Fair 25 0 [ 0 0 0 0 10 [ 16 10 6 i6
9/15 Good 15.0 {1 3 0 0 0 0 0 0 1] 0 85 0 85
9739 Fair .25 0 0 0 0 0 0 0 k| 3 10 0 10
9726 Good .25 0 0 . D D D 0 0 0 0 0 0 0
Jack 144.5% 8721 Poor .28 D D 1] 1] 1] 0 1] 1] 0 1) 1] 1]
Long B/26 Excellent 75 0 1] 1] ] 0 1 0 0 0 0 D 0
Creek 9/24 Exceltent .50 1] 0 0 (1] 0 0 0 1] 0 0 0 0
Portage 148.9 /21 Paor .25 0 0 0 0 0 0 0 0 o 0 0 [y
Creek 9715 Fair 12.0 0 0 o 0 0 0 0 0 0 22 0 22
9724 Goad .25 0 0 (1] 0 0 0 0 0 0 0 0 1]
Gash 113.6 9/23 Excellent .75 0’ o 0 0 1] 0 (1] 0 141 o0 WM
Creek 9728 Excellent 15 0 0 1] 0 0 0 0 0 {113 12 117
Lane 13.6 a8/19 Fair .5 0 (i} (1] LX) 0 83 a ] 9 0 o 0
Creek Bs23 Excellent 1.0 0 0 0 206 s 2 72 L] 76 0 (] 0
B/29 Excellent .5 0. 0 0 26 17 43 9 8 17 0 0 0
9/5 Excellent .5 0 (] 0 0 0 0 ” 7 494 0 0 D
9/13 Excellent .5 0. ¢ 0 0 6 [ ? 22 24 0 1] 0
9/21 Excellent .5 0 0 0 0 1 L} 1 0 1 k] 0 k)
9/28 Excellent .5 0 0 - [ 0 0 0 1] 0 0 ¥ -0 1




APPENDIX EX
RADIO TELEMETRY TRACKING REPORTS



Chum Salmon, Radio Transmitter #qu:l

This male chum salmon was radio tagged at river mile (RM) 119.5 on

7 hugust (Figure EK-1l). Within 33.5 hours of tagging the chum salmon
moved 14.5 miles upstream, at a rate greater than or equal tc

() 0.43 miles per hour (mph). During tha next 39 hours the fish moved
an additionai 5.1 miles upstream to a pogition 0.3 miles cbove the
Indian River coanrluence (RM 138.6)}. Sometime during the following three
days the fish antered the Indian River {(RM 138.6} where it was found
L.3 miles above tre confluence on 13 August. It remaine? in the Irnd an
River between RM 2.1 and 0.6 for the remainder of the season, fifteen

tracking flights.

Chum Salmun, Radio Transmitter #660-1

On 10 August this male chum salmon was radio tagged at RM J2.9
(Figure EX~2). ¥ithin several hcurs this fish moved 1.9 miles downriver.
Nineteen and six tenths (19.6} hours later, however, it had moved

8 miles upstream. This upstream movement was > 0.4] mph. During the
next eight hours the fish moved downstream abtout 0.8 mile. Within
fiftean hours it had resumed upstream migration and was datected 5.4
miles upstream, at the mouth of Lane Creek (RM 113.6). The salmon
remained thera for at least three days and then began moving upstream.
Sixty one nours later, on 13 Augusyt, it was found it RM 123.3; this
upstream movement was > 0.16 mph. Within five days it had proceeded
18.7 miles upstream to the head of Slough :1 (RM .42.0}, movement to
this location occurred at a rate > 0.15 mph. Aerial surveys on 26 and

28 August indicated the fish was moving down Slough 21. On 30 August
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Figure EK-1.

Movement of radio tagged chum salmon transmitter number 650-3 in the Susitna River drainage

during Avgust and September, 1981, Adult Anadromous Investigations, Su Hydro Studtfes, 1981.
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Figure EK-2. ' Movement of radio tagged chum salmon transmitter number 660-1 in the Susftna River dratnage
_ during August and September, 1981, Adult Anadromous Investigations, Su Hydro Studies, 1981.
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Slough 21 was surveyed by foot. The functional radioc transmitter was
founi about 20 feet from the water amongst the remajins of the fish

carcasa. This fish wag apperantly captured by a predator.

Chun Salmom, Radio Transmittar #670-2

This femala chum salmon was radio tagged on 12 August at RM 119.5

(Pigure EX-3). It displayed very lictle movement following releasa.
Within 2.4 hours it moved 0.2 miles upstraam. Almosat 21 hours later it
was found 0.8 miles npstream at RM 120.5. Two days later it had dropped
to M 119.8, a position only 0.3 milas upstream from its release site.

During the remaindar of the seagon and a total of 27 more tracking fixas

the fish stayed betwaen RM 119.9 and 119.6. During this time it periodically

moved between the aast and west banks. Several attempts to racover the

fish failed.

Chum Salmon, Radioc Transmitter #680-2

On 6 August this male chum salmon was radio tagged at RM 120.7

{(Fiqure EX-4). Immediately upon release this chum salmon moved downriver;
within 45 minutes it was 0.1 mile dounstream. Iess than 2 days later
{42.5 hours), however, it had migrated 21.) miles upstream to a position
3,3 miles up the Indian Rivar (RM 138.6). Movament rate to this location
was > 0.50 mph. For the next ten days the fish was found between Indian
River mile 3.3 and 2.4. On 23 August it had moved downstream to Indian
M 1.7, For the remainder of the season it was found between RM 1.8

and 1.1 of the Indian River.
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I-:igure EK-4. -Movement of radio tagged chum salmon transmitter number 680-2 in the Sus.tna River drainage
. lduring August and September, 1981, Adu't Anadromous Investigations, Su Hydro Studies, 198?.
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Figure EX-5. Movement of radio tagged chum salmon transmitter number 680-3 in the Susitna River drainage

* during August and September, 1981, Adult Anadromous Investigatfons, Su Hydro Studies, 1981.
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F.1gure EK-6.  Movement of radio tagged chum saimon transmitter number 700-1 in the Susitna River drainage
_ during August and September, 1981, Adult Anadromous Investigatic.c, Su Hydro Studies, 1981.
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Movement of radio tagged chum salmon transmitter number 700-3 in the Susitna River drainage
during August and September, 1981, Adult Anadromous Investigations, Su Hydro Studies, 1981.
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Movement of radio tagged chum salmon transmitter number 700-3 in the Susitna River drainage
during August and September, 1981, Adult Anadromous Investigations, Su Hydro Studies, 1981.
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Figure £k-8, Movement of radio tagged chum salmon transmitter number 710-2 in the Susitna River drainage
during August and September, 1981, Adult Anadromous Investigations, Su Hydro Studies, 1981.
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nilas above the t.agging gite, a rate of 1.0 mph. Sixteen (16) hours

latar it was detactad 2.2 miles above its previcus positlion, a ratas

> 0,14 mph. Thirty-two and one half (32.5) hours later, however, it was
found 22.5 miles further upstream, a movemant rats > 0.68 mph. Betwsen

10 August and 13 Augqust the fish entared Slouga 11 at RM 135.3. Omn

21 August it was detected by teleme-ry 0.4 mile up the slough at

RM 135.7, excavating a redd. On I September the live fish was netted and
nacropsied. It had spawned, as indicated by the 22 eqgs remaining in the
coalum but the radio trangmitter was not in the fish, as it was on 21 August.
The operaticnal transmitcer was loccted 5 maters from the redd, in the

water.

Chum Salmon, Radio Transmitter #720-1

This mala chum salmqn was radio tagged on 7 August at R 120.7 (Pigure EX-9).
After release this fish proceeded upstream to RM 131.4, whers it was
found 32.3 hours later, a upstream movement rate > 0.32 mph. Betwaen

1727 hours on 8 August and 0812 hours on 10 August it moved downstream

to BM 130.7, an area just below the Fourth of July Creek confluence (RM 131.0),

For the remainder of the season the fish atayed ﬁithin 0.2 mile of RM 130.7.
Between 10 August and 21 August 1t occupied positions along the west side of
the mainstem Susitna River from RM 130.6 to 130.7. On 23 August it

moved to the east side of tha river nexzr the confluence with Sherman

Creak (RM 130.8). On 24 Auqust 1t was cbaserved in Sherman Creek, approximately

33 yards upsatream of the confluence with the Susitna River (RM 130.8). Between

26 August and 30 Bugust it raturned to the west shore of the Sugitna
River at 130.8. On 3 September the transmitter signal became weak. The

tranaml tter was detected at RM 130.9 + 0.1 mile for the remainder of the

EXK - 13
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Figure EK-9. Movement of radio tagged chum saimon transmitter number 720-1 1in the Susitna River drainage
. during August and September, 1981, Adult Anadromous Investigations, Su Hydro Studies, 1981.
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summer. On 18 September the transmitter was recoverad at RM 130.%9: it
was found about 15 vards inland from the west shorelina. A few pieces
of fish carcass were scattered near the tag indicating a probable predator

kill. Spawning condition could not be determined.

Chum Salmon, Radio Transmitter #730-2

Radio tagging of this mala chum salmon occurred at RM 102.9 on 6 August
(Fiqure EX-10). Upon ralease this fish moved 0.7 miles downstream
within 10 minutes. Forty~seven and nine-tenths (47.9) hours later an

8 August, however, it was detected 18 miles upstream at FM 120.3, a
movement rata > 0.38 mph. During the next 7 daya it progressed 6.7
miles upstream to RM 120.7, where it last detected on 15 August. Omn

18 BAugust and thereafter tha signal cculd not be datected. Extensive

..efforts during the remainder of tha seaAscon to. locate thig fish were

unsuccessful.

Chum Salmon, Radio Transmitter #740-1

This female chum salmon was radio tagged at RM 119.5 on 1l August
{Piqure ER-11). Within 1.3 hours of release this fish moved 1.4 miles
downriver. Legs than a day later it had moved an additional 0.3 miles
downriver. On 13 August, however, it had begun moving upstream and wasg
found at RM 121.7, 2.2 miles above the release aite. On 15 August it
was detected at RM 121.1 and was consistently encountered there through
the field season., However, on 29 ~ugust thils fish was briefly examined

in Moosge §lough at Susitna RM 123.5; the fish was without the transmitter
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This {individual began moving upetream sometime during 2 or 1 Septembar
and was located at RM 141.1 on 8 Septembar. This movement corresponds
to an overall upstream migration rate of 0.22 mph but the fish demonstrated
co-sidarably faster upstream movement. FPor example, during 3 Septembar

it moved upstream 2.2 milas in 2.5 hours, a rate > 0.88 mph.

Sometime betwea‘n 9_‘a.fd 10 Septamber the fish began moving downriver and
antered Gash Creek, (RM 111.6}, about 10 days latar. On 10 September
the individual was located in Slough 6A at RM 112.5; this movement ia
camparable to a downstream migration xats > 0.53 mph. The fish mted
Slough 6A, as it was dets ted the following day at RM 113.3, and then
progressivaly moved downriver and remained within 0.1 to 0.3 mile of the
mouth of Gash Creek during 17 and 18 September. It was datected at

R 0.1 Gash Creek {(RM lll.6) omn 20 Septambar.

e =t e . o

' The fish was located Sy::elmet-;rf on 21 September at RM 0.2 Gagh Creek
(R4 111.6), netted and inapacted. The transmitter was Intact and the

fish had apparently spawned. The anterior one third of the coelcomic

cavity appeared gravid and firm whereas the remajinder of the coelocm wasg
flacid and apparently devoid of eggs. The fish was returned to the

stream alive, lomediately swam 5 meters downriver and occupied an undercut

bank.

A 23 September overflight did not encounter the individual along Gash
Creek (REM 111.6); latar “he same day the live fish wsas detacted visually
within 15 meters of it's release site, netted and inspected. The fish

was without the transmitter; neither telemetry or a search 25 meters up
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Figure EK-15. Movement of radio taaged coho salmon transmitter number 680-1 in the Susitna River drainage
during August and September, 1981, Adult Anadromous Investications, Su Hydro Studies, 1981,






wag next detacted at RM 25.9 Chulitna River {RM 98.A) on 1] September.
Overflighta datected this individual at or within 0.3 miles of RM 32.1

Chulitna River (RM 98.6) on the 13, 16 and 30 Septambar.

Coho Salmon, Radio Transmitter #710-1

This f£ish was radic tagged at RM 102.9 on 4 September and remained undetected
until 8 September, when it was located in the Talkestna River (RM 97.0) at
the mouth of Chunilna Creek, (RM 5.9) (Figure EX-17). Plighta on 1] and

1) September detocted the individual at RM 9.0 Chunilna Creek. It was not-

located thereaftar.

Ccho Salmon, Radic Transmitter #710-3

This female coho salmon was radio tagged at RM 102.8 on 4 September

{Figure EX-18);"" Within 7:1 hou?s-;féer being Eeieusud this fish was

detected 1./ miles downriver at RM 10l.1l. It was next detectsd 9 days

later by airplane in Fish Lake, about 4.7 miles upriver of the mouth of
Birch Creek, (RM 88.0). The individual ascended a northwest side inlet
(Cabin Creek) to Fish Lake, sometime betwean 13 and 16 September and remained
at or near RM 0.1 of this jtream thru 19 September. A 19 Septembar ground
talametry survey detected the spawned-out, dead cocho salmon at RM 0.1

Cabin Creek. The caudal fin of the female fish was worm. About 25 eggs
remained inside the fish. The stomach was ruptured along its entire length,
probably from the radioc transmitter; no other apparent tissue or organ damage

associated with the raalo transmitter was noted.
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downstream at M 130.4; it continusd moving downstream wntil 17 Saptamber
when it was detected at RM 117.8, near Little Portage Creek at the sama

milepost.

This fish was consitently encountersad in tha mainstem Susitna River naar

the mruth of Little Portage Creek at RM 117.8 from 17 Septamber thru
30 September. It was gillnetted on 17 September alcng the east bank of

the majingtem Susitna River at RM 117.9%; the fish had not attained spawning
condition, a3z evidenced by it's gilver-pink coloration and non-fluid
character of the gonada. It was detected at or within 0.2 mile of M 117.9

on 20, 23 and 30 September.

The individual was captured aljive at RM 117.8 in the outlet of Little
Portage Creaek (RM 1l17.8) on 7 Qctober and necrovsied. The necropsy
revealed that the fish had not spawned due to the fullness of the gonads,

although the kype was aroded,

Coho Salmon, Radio Transmitter #730-3

Pish 730~3 was radio tagqed at RM 102.9 on 31 August (Pigura ER-21). Four
ard aone half hours after heing released it was detected 3.0 miles upstream,
which ls comparable to a 0.67 mph upstream migration rate. It was next
detected at RM 111.7 on 4 Septamber, althcugh 3.6 hourw later it was
monitored at 2.1 odles downstream. Within 20.3 hours the fish had moved
upstream 12.2 miles; this is equivalaent to ai upstream migration rate of
0.601 mph. The fish aprarently continued migrating upstream, as evidenced

by it being detected at RM 1.9 of Indian River (RM 138.6) on 8 September.
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