

















































































































































































































DRAFT
collected at these Tlocations. Supplemental dissolved oxygen,
temperature, stage, and conductivity data will be collected at habitat
locations as part of the RJ Fish Distribution Study by RJ staff.
Aquatic Habitat personnel will train the RJ crews to collect the AH
data. Conductivity data will also be collected by AH, RJ, and AA
electrofishing boat personnel. Velocity and depth data will also be
collected by AH, RJ, and AA electrofishing crews at fish spawning

locations.

Ice Covered Season

During this sampling period two AH crews will continue to collect
point specific data between the Estuary and Devil Canyon to

characterize ice covered point specific fish habitats.
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:/ Selected Habitat Evaluation
X
{ :
¢ Background
&
&
\
? v In FY 82 Selected Habitat Evaluations of discharge influenced water
.
) .
g N quality and hydrological characteristics were conducted at five
¥ sloughs upstream of Talkeetna, and side channels and mainstem river
v
'{‘ < sites located between the estuary and Devil Canyon. These data
v ? erabled project personnel to evaluate the accuracy of hydrological and

water temperature models which will be used to predict discharge
influenced impacts on fishery habitats. The FY 82 data clearly

demonstrated the importance of these studies and need to expand this

B
data base in FY 83 if the goals of defining discharge influenced
impacts to fishery habitats by the proposed project as well as
designing discharge related mitigation options are to be achieved.
Tasks
1. Through direct field observations and measurements
characterize the physical and chemical parameters of the
various habitat types found in the study area.
2. Through direct field observations and measurements
characterize the influence of a range of flow regimes of the
® physical and chemical parameters associated with selected

habitats.
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Work Plan

Open Water Season

1"“"‘»
Two mobile AH crews will collect selected habitat data between the

(P, P L < > ]
Cook Inlet andsDevil Canyon at slough and mainstem locations. The
primary emphasis of their activities will be directed towards
expanding the data base at the five slough areas evaluated in Phase |
and developing a similar data base at mainstem spawning sites between
Talkeetna 2and Devil Canyon. Surface water thermographs and staff
gages {surveyed to datums) will be installed at selected locations in
the study area between Cook Inlet and Devil Canyon survey study sites,
and collect instantaneous reading of dissolved oxygen, ph temperature,
and conductivity collected. Additional thermographs will be installed
to characterize relationships between surface and groundwater sources

at spawning Tlocations. Other efforts will be directed towards

examining discharge habitats below Talkeetna.

Ice Covered Season

One AH crew will continue collecting selected habitat data throughout

the winter field season.
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Upper River Study - Impoundment

Background

Fiscal Year 82 studies were designed to determine the impacts of
converting this lotic system into a lentic environment by the proposed
reservoirs. Fiscal Year 82 Investigations were limited to the lower
mile of eight tributaries studied and less comprehensive evaluations
of the uppar reaches of these tributaries in the vicinity of the
proposed impoundment elevations. Fiscal Year 83 studies are designed
to refine the FY 82 data base and better evaluate the potential of the
lotic habitat lccated immediately above the proposed reservoir surface

elevations to substitute for the existing lotic habitats.

Tasks:

1. Through direct field observations and measurements identify
the physical and chemical conditions which appear to be
influencing the suitability of various habitat types for the

species and life history stages of interest.
2. Through direct field observations and measurements

characterize the physical and chemical parameters of the

various habitat types found in the study area.
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Work Plan

2paemte
Open Water Season '

One full time and one part time AH biologist will work with RJ
biologists in conducting fishery and aquatic habitat evaluations
in the proposed impoundment area. A combined crew of AH and RJ
biologists will collect conductivity, ph, dissolved oxygen, and
temperature data at all sampling locations. Depth, velocity and
substrate data will be collected at selected sites to characterize
spawning and rearing habitat of species of interest. The most
intensive studies will be undertaken during the open water season.
During this time operations will be conducted out of a proposed tent
camp located at the mouth of Watana Creek. A more detailed
description of objectives and tasks related to this study is presented
in the RJ Impoundment Plan Of Study (POS). Budgetary items not
included in the RJ POS are incorporated in the AH program where

appropriate.

Ice Covered Season

Three biologists will conduct two five-day sampling trips, one
each in March and April. Work will concentrate on locating major
overwintering habitat in the main Susitna and selected tributaries.
Transportation will be by snowmobile with Acres helicopter support.

Operations during this time will be conducted from Watana Camp.
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Upper River - Access and Transmission Corridor Study

Background
q . The ADF&G proposed studies for evaluating Access and Transmission
&I Corridor in October 1979. Because these studies were not funded in FY
v 82, they are again being proposed for FY 83. The ADF3G considers an
\f\ evaluation of these areas to be an integral part of the overall Su
N Hydro project feasibility assessment.

Tasks:

1. Through direct field observations and measurements identify
the physical and chemical conditions which appear to be
influencing the suitability of various habitat types for the

species and 1ife history stages of interest.
2. Through direct field observations and measurements

characterize the physical and chemical parameters of the

various habitat types found in the study area.
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Work Plan

Open Water Season

One full time and one part time AH biologist will work with RJ
biologists in conducting the Access and Corridor studies. These
studies will be conducted during the open water field season
only, beginning approximately July 1, 1982 to October 15, 1982;
resuming approximately May 15, 1983 to July 30, 1983. AH and RJ data
will be collected concurrently whi]é in the field. AH data will
include conductivity, ph, dissolved oxygen and temperature. Depth,
velocity, and substrate data will be collected at selected sites to
characterize spawning and rearing habitat of species of interest. RJ
data collection plans are discussed in the RJ study plan section.
Operations will be conducted out of Gold Creek and Watana Camps
utilizing Acres helicopter support. A more detailed description of
objectives and tasks related to this study is presented in the RJ
Access and Corridor Plan Of Study (POS). Budgetary items not included

in the RJ POS are attached.
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ATTACHMENT E-1
AQUATIC HABITAT AND INSTREAM FLOW

Line 100 - Personal Services

PCN Class Grade MM Cost
4208 FB I-II 14/16 12 40.5
4196 FB II 16 12 42.6
4195 FB II 16 12 42.3
cy, 4211 FB II 16 12 41.6
4126 FB I-II 14/16 12 37.2
4209 FB I-II 14/16 9 28.3
4210 FB 1 14 10 31.0
— 4207 FB II 16 12 42.3
*NEW FB I 14 12 35.8
*NEW FB I 14 9 26.9
*NEW FB I 14 9 26.9
*NEW FB I 14 9 26.9
*NEW FB I 14 12 35.8
*NEW FB I 14 10 29.8
*NEW FB I 14 10 29.8
____*NEW FB I 14 9 26.9
*NEW FB I 14 10 30.8
*NEW FB I 14 10 29.8
*NEW Hyd-11 16 10 34.0
*NEW Hyd-11 16 12 40.8
*NEW FT-II-III 11 12 28.0
708.0

Line 100 - Personal Services by Subelement
Subelement Cost
Data / Lab / Logistics 68.5
Selected Habitat 233.9
Point Specific 302.7
Upper River / Impoundment / A&T Corridor 42.3
Impoundment Study 30.8
cess and Transmission (A&T) Corridor 29.8

Line 200 - Travel

AH Administration

Data / Lab / Logistics
Selected Habitat 1
Point Specific 1
Impoundment
A&T Corridor



ATTACHMENT E-1 CONTINUED
Line 300 - Contractual Services

AH Administration

Data / Lab / Logistics
Selected Habitat

Point Specific
Impoundment

A& T Corridor

Line 400 - Commodities

AH Administration

Data / Lab / Logistics
Selected Habitat

Point Specific
Impoundment

A& T Corridor

E-16
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ATTACHMENT E-2

AQUATIC HABITAT AND INSTREAM FLOW PROJECT

Line 500 - Equipment to be purchased through Acres American, Inc.

Item Quantity

Description

o 00 N o

10
11

13
14

15 .

16
17
18

180
15

Hydrolab & accessories
Barometer

Thermograph - Ryan
Marsh-McBirney meter
Price AA meter

Wading rod, topsetting
Wading rod, conventional
Pﬁbpane stoves

Tagline

Staff Gage

Level

Rod

Tripod

Camera, compact 35 mm RF
Trap

Net

Electroshocker, backpack

Tagging gear set

E-17

Unit Cost

0.2

Total Cost

32.0
1.1
6.5
2.5
7.4
3.8
2.1
0.7
0.5
2.
4.0
0.2
0.2
0.3
1.3
1.8
1.6
0.6
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ATTACHMENT E-2 CONTINUED

Item Quantity Description Unit Cost Total Cost
19 2 Egg pump 1.5 3.0
20 6 Riverboat (console and controls) 3.0 18.0
21 6 Qutboard engine, 75 h.p. 2.5 15.0
22 6 Jet unit 1.0 6.0
23 6 Outboard engine, 15 h.p. 1.5 9.0
24 5 Boat trailer 1.7 8.5
25 4 Snow machine 2.0 8.0
26 3 Snow machine trailer 0.9 2.3
27 3 Sled - 0.6
28 5 Truck (new or used) 10.5 52.5
29 3 Ice auger 0.6 1.8
30 6 Shotgun 0.4 2.4
31 4 Cha'ins-aw 0.5 2.0
32 6 Walkie Talkie -~ 0.9
33 11 Wall tent -- 2.6
34 9 Pack tent -- 3.2
35 S Camera, 35 mm SLR with lenses 0.6 3.0
36 1 Substrate camera 0.5 0.5
37 2 Backpack -- 0.3
38 2 Ice meter 0.4 0.8
39 2 Ice rod 0.5 1.0
40 2 Lenses, for 1981 35 mm Camera(SLR) 0.5 1.0
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ATTACHMENT E-2 CONTINUED

Item Quantity Description Unit Cost Total Cost

41 10 Thermograph - Datapod 1.5 15.0

42 1 Boom, aluminum for 2.5 2.5

43 1 Refrigerator 0.8 0.8

44 1 Freezer 0.6 0.6

45 1 Slide projector and accessories 0.6 0.6

46 2 Spillsbury radio 2.3 4.6

a7 9 Cot 0.1 0.9

48 10 Sleeping Bag - 2.5
239.3
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ATTACHMENT F - ADULT ANADROMOUS PROJECT

Background

Under Phase I studies, intensive monitoring of one adult salmon
escapement year in the Susitna River was completed. Recognizing that
an escapement cycle encompasses a multiple year period (Example: pink
salmon are two year old fish; chum, sockeye, coho and chinook salmon
are predominately four, five, four and four year old fish, respec-
tively) it is essential that at minimum, a complete life cycle be
evaluated. Baseline, pre-project data on anadromous fish distribution,
abundance, timing and migration characteristics is vital in assessing
the resource and related impact of development and operation of a

hydroelectric facility on the Susitna River.

In addition to salmon, there are two other anadromous species that

inhabit the Susitna River. The’ are: Bering cisco and eulachon. The

former species was documented for the first time in the Susitna River

during Phase I investigations. The 1981 cisco escapement was com-

prised predominately of four year old fish. It is therefore warranted

to monitor escapement distribution, abundance, timing and migrationa
characteristics for at least three additional yea‘rs on this species t-
cover one cycle. The eulachon population in the Susitnma River has not

been studied . Baseline information is needed on the timing, relative

F-‘
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abundance, and spawning areas of this species to define probable

impacts of hydroelectric development.

Prior to Phase I studies, population estimates were obtained for pink
salmon in 1974, 1975 and 1977. Chum and sockeye salmon escapement
estimates were obtained in 1974 and 1575. Coho salmon escapement
estimates were not obtained prior to 1981 Phase I studies. Several
years of pre Phase I chinook salmon escapement data is available on
tributary spawning streams but no mainstem Susitna River estimates

have been obtained either prior to or under Phase I studies.

Phase I investigations successfully characterized 1981 escapement for
pink, sockeye, chum and coho salmon. Additionally, this study defined
for the first time mainstem spawning and notable milling activity by

chinook, sockeye, chum and coho salmon at the entrance to Devil

Canyon. Several new salmon spawning sloughs and streams were also

located.

Phase 1 escapement levels were characterized at three locations:
Susitna Station, Yentna Station and Sunshine Station. The base line
data collected during the 1981 escapement season can not be used alone
to characterize Susitna River production. To accurately ascertain
Susitna River production trends, escapement monitoring should continue

through at least one complete 1ife cycle.
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Slough areas, side channels and tributary confluence areas should be
surveyed concurrently with escapement monitoring to provide a reliable
pre-project data base on use of these habitats. Radio telemetry
investigations on adult anadromous and selected resident fish should
continue for at least four consecutive years to monitor and milling
patterns under variable environmental conditions and migration

strength.
Objective

The overall objective of the FY 83, Phase Il Anadromous Adult Project

will be to:

1. Determine annual distribution and relative abundance of

adult anadromous fish populations within the study area.

Tasks under this objective are as follows:

Task 1.1 Enumerate and characterize the adult

anadromous fish migration.

Task 1.2 Determine the timing and nature of migration,

milling and spawning activities.

Task 1.3 Identify spawning locations within the study
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area likely to be affected by post project
conditions (i.e. mainstem, side channels,
sloughs and tributary confluences), and

estimate their comparative importance.

A1l adult anadromous fisheries studies will be interrelated. However,

the program proposed is divided into two major geographical areas:

1) Cook Inlet Estuary to Talkeetna

2) Talkeetna to Devil Canyon

A summary of the proposed program by geographical area follows:

I. Cook Inlet Estuary to Talkeetna

A. Subtasks

ascertain escapement abundance by species

escapement timing by species
- determine Yentna River contribution

cefine migrational preferences and movements

evaluate stock characteristics

evaluate mainstem spawning

B. Work Plan by Species

1. Eulachon - A eulachon study defining
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timing, relative abundance, stock characteristics and
spawning distribution Susitna River mainstem should
be initiated. Gill netting will be conducted in the
marine estuary and a representative sample will be
collected for age, length and sex analysis. An
electroshocker equipped boat will be operated on
the Susitna River mainstem to define spawning
Tocations and range. Operating period will be from 7

May to 15 June.

2. Bering Cisco - Escapement monitoring on this

3.

species will be conducted at Susitna, Yentna

and Sunshine stations in conjuction with salmon
monitoring operations. Gear used for sampling will
be SSS counters and fishwheels. Additionally, the
lower east bank fishwheel at Sunshine Statfon will
be operated beyond the close of salmon escapement
monitoring program through 25 September to insure

full coverage of the cisco migration.

Chinook Salmon - A tagging operation through the use

of fishwheels, will be conducted from 7 June to 20
July at Sunshine Station. A1l chinook salmon
intercepted in the fishwheels will be tagged with
Petersen disc tags and released. A population

estimate will be made based on the number of
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upstream recoveries at upriver sampling stations
and by grounds surveys of selected, upstream spawning

tributaries conducted from late July through mid August.

4. Sockeye, Pink, Chum and Coho Salmon

a. Mainstem Escapement Monitoring - Escapement
monitoring will be conducted at Susitna, Yentna

and Sunshine stations. Side scan sonar (SSS) counters
will be used to assess abundance and timing.

Fishwheels will be employed to provide a representative
sample for age, length and sex analysis. Susitna and
Yentna stations will be operated from 1 July through

5 September approximately. Side Scan Sonar counters
will operate at Sunshine Station from 1 July to 15

September.

b. Mainstem Spawning Surveys - Two mobile electro-
fishing crews will survey the mainstem for spawning
activity from 1 August to early October, and collect

habitat and resident fish data.
C. Electrofishing surveys to determine mainstem spawning by

anadromous adults will be coordinated by the Anadromous Adult

Prcject Leader during the salmon spawning period.
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Talkeetna to Devil Canyon

A. Subtasks

- assess escapement abundance by species

- escapement timing by species

- define migrational behavior

- evaluate milling activity

- determine extent of mainstem spawning

- locate and survey spawning areas such as sloughs, side
channels, and tributary confluence areas that may be impacted

by hydro-electric development.

B. Work Plan by Species

1. Chinook Salmon

a. Escapement Monitoring - Chinook salmon will be
intercepted by fishwheels at Talkeetna and Curry stations
from 7 June to 15 July. These fish will be tagaea with
Petersen disc tags and released for population estimate
sampling. Tag recoveries will be made on spawning ground
surveys conducted on known chinook salmon spawning

tributaries from late July through mid August.

The AA Project Leader will conduct aerial surveys of
chinook salmon spawning areas in tributaries of the
Susitna River between Devil Canyon and the Chulitna-

Susitna-Talkeetna river confluence beginning in July and
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extending through mid Auqust. Acres American, Inc.
helicopter support will be utilized and sufficient hours
will be requested to survey selected tributaries between
Cook Inlet and the Talkeetna River if survey data normally
collected by the Region II ADF&G Sport Fish Division and
shared with the Su Hydro project is not collected. A heli-
copter with adequate visibility for survey work will be

required.

b. Migrational Movements - Approximately sixteen chinook
salmon will be radio tagged with internal transmitters at
Talkeetna and Curry stations and their movements monitored

throughout their use of the Susitna River mainstem.

Sockeye, Pink, Chum and Coho Salmon

a. Mainstem Escapement Monitoring - Population estimates
will be secured by SSS counters and tag/release
operations. Talkeetna Station crew will operate SSS
counters from 7 July to 15 September. Fishwheels will be
opera. ! from 7 June to 15 September. Curry Station will
use two fishwheels to monitor escapement from 10 June to

21 September.

b. Migrational Movements - Approximately sixteen chum and
sixteen coho salmon will be radio tagged at Talkeetna and
Curry stations.: The movements of these fish will be

monitored nearly daily during their migration time in the

mainstem.
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¢. Mainstem Spawning Surveys - One crew will electroshock
the Susitna River mainstem from Talkeetna to Devil Canyon
for mainstem salmon spawning from 1 August to early

October, and collect habitat and resident fish data.

d. Spawning Ground Surveys - One crew will be stationed at
Gold Creek from 1 August to 7 October and will survey all
sloughs and tributary confluence areas for spawning
activity and tag recovery of fish tagged at Talkeetna and
Curry stations. This crew will also deploy set nets
weekly at the entrance to Devil Canyon for the purpose of
ascertaining adult salmon milling activity from 7 August

to 7 September.

. Resident Fish

a. Activities related to the radio tagging of resident fish
are covered by the AA Project budget excluding personal

services. Personal services are provided by the RJ electro-
fishing crew. Resident tagging and tracking activities will

be conducted in the fall, winter and spring seasons of FY-83.
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ATTACHMENT F-1
ADULT ANADROMOUS

Line 100 - Personal Services by Subelement

Line 200 - Travel

Eulachon

Bering Cisco

Su Station

Yentna Station

Susnhine Station Sonar (SS)
Sunshine Station Tag & Recovery (T/R)
Mainstem Spawning Survey
Talkeetna Station (SS)
Talkeetna Station (T/R)

Curry (T/R)

Gold Creek Survey

Mainstem Spawning Survey

Radio Telemetry ?Adu1t Salmon)
Radio Telemetry (Resident fish)
AA Administration

Stock Separation

F-10

Subelement Staffing (MM & Class)
Eulachon 4mn FB I
Bering Cisco 1mm FB I
Su Station 3mm FB 1
4 2mm FT II (w/o OT)
Yentna Station 7mm FB I
2.5 mm FT II
Sunshine Station (Sonar) 8mm FB I
3mm FT Il
Sunshine Station (T/R) 3mm FB I
4 mm FT II
Mainstem Spawning Survey 7 mm FB I
Talkeetna Station (Sonar) 10.5 mm FB 1
Talkeetna Station (T/R) 5mm FB I
8mm FT II
Curry (T/R) 4.5mm FB I
4 mm FT I?
Gold Creek Survey 3.5 mm FB 1
3mm FT II
Mainstem Spawning Survey 3.5 mm FB 1
Radio Telemetry (Adult Salmon 10 mm FB I
Radio Telemetry (Resident Fish) 0
AA Administration 11 mm FB II
10 mm FB 1
9mm FT II
Stock Separation 12 mm FB II
6mm FB I
6mm FT II
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ATTACHMENT F-1 CONTINUED
Line 300 - Contractual Services

Eulachon

Bering Cisco

Su Station

Yentna Station

Sunshine Station (SS)

Sunshine Station (T/R)
Mainstem Spawning Survey
Talkeetna Station (SS)
Talkeetna Station (T/R)

Curry (T/R)

Gold Creek Survey

Mainsteam Spawning Survey
Radio Telemetry (Adult Salmon)
Radio Telemetry (Resident Fish)
AA Administration

Stock Separation

Line 400 - Commodities

Eulachon

Bering Cisco

Su Station

Yentna Station

Sunshine Station (SS)

Sunshine Station (T/R)
Mainstem Spawning Survey
Talkeetna Station (SS)
Talkeetna Station (T/R)

Curry (T/R)

Gold Creek Survey

Mainstem Spawning Survey
Radio Telemetry (Adult Salmon)
Radio Telemetry (Resident Fish)
AA Administration

Stock Separation
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Grand Total
(Line 100 - 400) 717.1




ATTACHMENT F-2

ADULT ANADROMOUS FISHERIES PROJECT
Line 500 - Equipment to be purchased through Acres American, Inc.

Item Quantity Description Unit Cost Total Cost
1 7 Tent 0.3 &1
2 1 Spillsbury base radio 2.1 2.1
3 6 Qutboard engine, 25 h.p. . 7.2
4 4 Refrigerator, propane 0.6 2.4
5 2 Compressor, air 0.5 1.0
6 3 Outboard 1ift 0.5 1.5
7 2 Chainsaw 0.4 0.8
8 2 Riverboat (20') w/console 3.0 6.0
9 1 Boat trailer 1.2 1.2
10 3 Outboard engines, 75 h.p. 3.0 9.0
11 3 Jet unit 1.0 3.0
12 1 Generator, electric 0.9 0.9
13 1 Refrigerator 0.5 0.5
14 1 Radio, communication 2.0 2.0
15 20 Radio fish tags 0.1 2.0
16 1 Trucks, 4 X 4 (used) 8.0 8.0
17 4 Firearm 0.3 1.2
18 2 Egg pump, gas 0.4 0.8
19 1 Electroshocker 3.0 3.0
20 2 Avon rafts, 12' 1.7 3.4
21 2 Outboard engines, 7.5 h.p. 0.7 1.4
59.5

F-12




€1-4

~JABLE OF ORGANIZATION,
PROJECT LEADER
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PROELFM STATEMENT AND JUSTIFICATION

The Susitna Piver drainage is the largest watershed in the Cook Inlet basin
and is considered the greatest salmon producing system in the Upper Inlet
area. Therefore, the effect of the proposed Susitna River dam upon the Upper
Cook Inlet fishery resource is of concern. With the exception of sockeye and
chinook salmon, gquantitative assessment of the Susitna River contribution to
the camercial fishery is unknown, due to the high number of intradrainage
spawning and rearing areas, deficiency of data concerning other known and
suspected salmon producing systems in Upper Cook Inlet and the overlap in
migration timing of mixed stocks and species in Cook Inlet harvest areas. The
Adult Anadramous Progr~m of the Susitna Hydroelectric Assessment project has
been examining abundance and spawning areas of salmon within the Susitna River
drainage. However, the importance of Susitna River chum, coho and pink salmon
to the commercial fishery, relative to other Upper Cook Inlet river systems
needs to be addressed.

The Upper Cook Inlet commercial fishery harvests five species of Pacific
salmon migrating to freshwater systems north of Anchor Point. The
economically most important species is sockeye salmon followed in ranking
order by chum, coho, pink and chinook salmon. About 747 set net and 547 drift
net permit holders participate in the ammercial fishery and harvest an average
of 2.8 million fish, annually worth approximately 17.9 million dollars.

Susitna River chinook salmon usually pass through the fishing area prior to
the season's opening date, resulting in low commercial exploitation. As a

result, stock contribution of Susitna River chinook to the commercial fishery
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is not a concern at this time. Contribution of Susitna River sockeye salmon
to the coomercial fishery is currently being assessed through a stock
separation program which was implemented in Upper Cook Inlet in 1978. The
purpose of the sockeye program has been to estimate the stock composition of
the commercial harvest and the season's return to each major river system.
Estimates for the 1979 and 1980 seasons show contribution of the Susitna River

at 29.7% and 19.2% respectively.

The success of a stock identification program requires identification of major
producing river systems, knowledge of biological characteristics of adult
returns (abundance, timing, age structure], and a feasibility analysis
regarding use of stock identification techniques which will identify a fish to
its river of origin. This baseline data is limited or nonexistent for coho,
pink and chum salmon stocks in Upper Cook Inlet and is necessary to determine
the scope and developement of programs to identify the contribution of Susitna
River stocks to the Upper Cook Inlet fishery.

The objectives of this proposal are to:

1. Identify major coho, chum, and pink salmon producing systems in Upper Cook
Inlet;

2. Determine biological characteristics (age, size, timing) of adult returns
to major producing systems;

3. Examine the feasibility of utilizing stock identification techniques to

identify stock specific characteristics for each species.
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I. Identification of Major Production Areas by Aerial Survey.

To determine the importance of one river system upon a mixed stock fishery
for a given species, all other major producing systems must be considered.
Data regarding species presence and abundance for chum, coho and pink salmon
in Upper Cook Inlet river systems is limited. Though the Susitnz River is
considered the primary producer of coho, chum and pink salmon in Upper Cook
Inlet, these salmon species have been documented in several other large river
systems. Run magnitude and timing of these systems is unknown particularly
for several large systems on the Inlet's west side. It is possible that low
abundance estimates or run timing may eliminate river systems from
consideration. However, should production of these systems prove significant
and not be considered in a stock identification program, then stock
composition estimates for other river systems, including the Susitna River

will be misinterpreted.

Sockeye, chinook and some coho salmon escapements are monitored in Upper Cook
Inlet by weir, aerial or ground surveys, and sonar counters. Systems where
chum, coho and pink salmon have been documented, but where escapements are
presently not monitored will be surveyed by air beginning in July. In glacial
systems, where visual assessment is impossible clearwater tributaries will be
surveyed to detemmine species presence and if possible, relative abundance.
This effort will emphasize west side Cook Inlet rivers and will encompass

10-15 systems as selected by size and previous documentation of species
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presence. Effort will coordinated with projects directed by Alaska Department
of Fish and Game, and other organizations conducting fish assessment studies
in Upper Cook Inlet.

II. Escapement Sampling

To determine biological characteristics of chum, coho and pink runs into major
producing systems, escapements will be sampled for weight, length and with the
exception of pink salmon, age. Escapement sampling programs currently
existing for sockeye salmon will be expanded where applicable to include other
species. In river systems where an established sampling recime does not exist,
three two-man crews stationed in Soldotna will be flown by fixed wing
aircraft and in some cases helicopter, into areas where fish have been
observed. Escapements will be sampled by beach seine and carcass surveys
(foot or rubber raft). A minimm of 500 samples are needed for each species
fram each system. To obtain an adeguate representation of age structure,

river systems will be sampled twice during the season, where possible.

III. Stock Identification Feasibility Studies

When biological characteristics of salmon returns have been determined,
necessity and feasibility of applying stock identification techniques to the
runs should be examined. The applicability and success of these techniques
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differs by species. Past studies indicate that coho stocks may be identified
to river of origin by scale pattern analysis and by size. Chum salmon studies
have been attempted with use of scale pattern analysis and electrophoresis.
Effective pink salmon studies have been performed with electrophoresis and
size data. Prior to implementing a stock identification program by species,
the potential of a given technique must be tested to both identify a known
sample to the river of origin and to detect differences between river
systems. Run timing, size and with exception of pink salmon, scale measurement
data will be examined for stock specific differences for each species. Scales
will be digitized in the statewide stock separation lab and analyzed with size
and age data using the University of Alaska computer system and Vectorgraphics

minicamputer,

Electrophoresis -studies of pink salmon will require 100 tissue samples (eye,
heart, liver and white muscle from each fish) fram each system and two sets of
100 samples each from two distant tributaries on the Susitna River. These
samples may be collected during escapement sampling for age, weight and
length. Tissue samples will be frozen and transported to the University of
Alaska, Southeast for processing by the Fisheries Department (proposal

attached).
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STOCK SEPARATION
PROGRAM COSTS - FYE3

I1.

111.

Aerial Surveys
Line 100
Line 200

Line 300
Aircharter 80 hrs. @ 165/hr
Subtotal

Line 400
Line 500

Total Sub-program

Escapement Sampling

Line 100
6 mm FBI (Soldotna scale)
6 mm FTI! (Soldotna scale)
Subtotal

Line 200

Line 300

Aircharter 50 hrs. @ 165/hr.
Helicopter 10 hrs. @ 450/hr.
Equipment Maintenance

Contigency
Subtotal

Line 400

Food 200/day @ $15/day

Gas 10 barrels @ $150/barrell
Field Supplies, Equipment
Sampling Nets & Scales
Contigency

Subtotal
" Line 500
Avon 12 ft. rafts - 2
Qutboards 7.5 h.p. - 2
Shotguns -3
Tents -3
Subtotal

Total Sub-program

Data Analysis and Administration

Line 100
12 mm FBI!
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$ 0.0
$ 0.0

$13.2

-

0.0
$ 0.0

$44.2




Line 200
Travel Per Diem

Line 300

Computer Lease 6 mo./180 mo.
University of Ak. Computer charges
0ffice Space (Soldotna)
Electroploresis Contract

Shipping
Vehicle Rental
Contigency
Subtotal
Line 400
0ffice & Computer Supplies
Subtotal

Total Sub-Program

Grand Total A1l Programs
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PRELIMINARY BIOCHEMICAL GENETIC STUDY OF COOK INLET

PINK SALMON (ONCORHYNCHUS GOREBUSCHA)

-~

A Proposal Submitted to: Susitna Hydroelectric Project, Anadromcus
Adult Studies
Commercial Fish Division
Alaska Department of Fish and Game
Anchnrage, Alaska

Principal Investigator:

A.J. Gharrett
Associate Professor
University of Alaska
Juneau, Alaska
(907)789-2101

Endorsements:

M/W

Dean, School of Fisheries and Sciences 2.3
University of Alaska, Juneau Vice-Chancellor,

Administrative

Services

/(-'-.'pnu/ [?A / Micha0 €. pn-u.al.un-—/

W. Russell Jones Michael Paradise C{
Vice-Chancellor/Academic Affairs Chancellor
q University of Alaska,
Juneau
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Methods for determining the stream of orgin of salmonids caught 1n
raltwater or even in the main stream of a large system are presently
being developed. Scale pattern analysis has proven quite useful for

several species, notably sockeye salmon (Oncorhynchus nerka) in Cook

Inlet (Bethe and Krasnowski 1979). Starch gel electrophoresis is another
approach to stock separation which has proved successful (see eg. Campton

1978; Grant et al. 1980, Milner et al. 1981).

Scale pattern analysis depends on the pattern of scale deposition
which reflects the environmental experiences of individuals. Those that
have shared similar experiences, such as fish of the same age and stock,
will have similar patterns. Starch gel electrophoresis, on the other
hand, involves the examination of genetic characteristics of the stocks
involved. Stocks between which little gene flow exists often diverge
from one another in genetic composition over long periods of time. This
divergence is a result of random (genetic drift) or other processes.
The genetic compositions of stocks are inherited so are permanent characteristics.
This has been demonstrated for six generations of pink salmon (McGregor,

thesis in preparation). Stocks of pink salmon (Oncorhynchus gorbuscha)

have not proved to be readily separable using scale pattern analysis

because there is relatively little information available on scales of a

two year old fish and the fish appear to share remarkably similar environmental
experiences. There is no intent in this proposal to imply that biochemical
genetic studies provide a panacea to stock separation problems. The

technique can work in some instances and not in others. The kinds of
situations where it will not work are ones in which considerable gene

flow (straying) occurs among the population examined.

F-23




The work of McGregor (thesis in preparation) in this laboratory on
pink salmon stocks of the Juneau .!aca.lity_.la relatively small area,
exhibit only minimal genetic divergence not enough for stock separation
use. An examination of samples collected from stocks from southern S.E.
Alaska, both Ketchikan and S. Baranof Island, revealed significant

differences from the northern (Juneau) samples.

Studies of pink salmon stocks of Kodiak Island (Johnson 1979) in and
from Prince William Sound (Seeb and Wishard,1977) indicate some heterogeneity
in the genetic compositions, but there is no obvious pattern to the
variability that might be useful for stock separation. These studies do
indicate that substantial variability does exist among pink salmon
stocks over geographical areas larger than that examined by McGregor in
the Juneau area. It is possible that upper Cook Inlet stocks are dis-
tributed over a large enough geographical area that enough genetic
divergence has taken place among stocks, or at least systems, to be

useful for stock identification.

The goal of this project 1s to determine whether or not sufficient
genetic heterogeneity exists among upper Cook Inlet pink salmon stocks
to be useful for distinguishing stocks of Susitna River pink salmon from
stocks of other upper Cook Inlet systems. If sufficient heterogeneity
exists, subsequent work can be done to establish baselines that may be
used for determining the contribution of Susitna River pink salmon to

the come'rcial fishery.
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To do this, we propose to examine a limited number of samples
collected from stocks of Cook Inlet that would indicate the extent of

diversity in the upper Inlet.
These would be samples representing as broad a geographical range

and time of return as possible. This project would only be a feasibility

study, not a thorough baseline determination.

Goals
l. Using standard biochemical genetic techniques (eg. Harris and
Hopkinson 1976), collections of tissues sampled from each of six different

pink salmon stocks in Cook Inlet will be assayed.

2. Data from these collections will be analyzed to determine the

feasibility of using electrophoreSiS as a stock indentification tool.

Research Plan

In summer of 1982, ADF and G will collect tissue samples (heart,
muszie, eyes, and liver) from 100 adults on spawning grounds at each of
six different locations around Cook Inlet. Although the exact location
will depend where ADF and G personnel are deployed, we suggest one Kenai
River stock, two Susitna River stocks (as far apart as possible), and
three other collections from the west side of Cook Inlet (spr=ad over

the entire geographical range, say from Chinitna Bay north). Tissues
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from one individual should be placed in a single ziploc bag or whirlpak
and placed on ice immediately. They should be kept on ice no more than
18 hours before deep freezing. Length and sex information on each
sample may be useful. The date and location of the sample should be

recorded.

+ have been informed that this kind of sampling effort may not
again be possible; therefore, it would be advisable to make a much more
thorough sampling effort in case the pilot study warrents a follow up.
Of course, analysis of these samples would not be part of the scope of

this project.

Upon delivery to our laboratory, we will perform electrophoretic
assays of the tissue samples. For pink salmon we are presently collecting
data on approximately 25 electrophoretic loci. Of these, eight exhibit

substantial polymorphism in S.E. Alaskan stocks.
Reporting

At the time the samples will be provided, late summer and early
fall of 1982, this lab has other obligations it must also meet. We
can, however, complete the analysis and report on our findings by mid-

February 1983, We will submit preliminary reports as data beccne available.
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Justification of Budget for proposed research

It takes approximately 5 days for our laboratory technicians to
thoroughly examine 100 samples. It will take approximately one week for
the PI to enter and to analyze the data and prepare the final report.

Supply cost for running the gels and all the biochemical stains is

about $4 per fish.

I will be able to store no more than the number of samples I
will run. If other samples are collected in anticipation of a more
through effort -should it be warrented - some additional arrangements

will have to be made.

Budget
Personnel
PI (40 hours) 1090.00
Technicians (240 hours) 3230.00
Benefits (staff and fringe) 1698.00
6018.00
Supplies 2400.00
8418.00
. 10% overhead 842.00
TOTAL 9260.00
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