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DRAFT

i denti fy the physical and chemical cond it io ns which

appear to be i nf l uenci ng the s~ 1tability of various

habitat types for the species and life history stages

of i nt eres t .

Work Plan----

collect point specific velocity. depth. and

Open Water Season

electrofish ing boat and coordi nate with AA and RJ electrofish ing crews

in addition to the three other AM point specific crews . The AH

electrofish ing crew wHl locate and sample fish habitats between the

estua ry and Devil Cdoyan. The other three point specific crews will

subd ivide t he estua~ to Devil Canyon Study area into 3 river

One crew wi ll be ass igned to an

~ AH crews will
'----­

subs t rate data bel ow Devi l Canyon.

-

segments;

1) Estuary to Kashwi t na

2) Kashwitna to Talkeetna ; and

3) Talkeetna to Devil Canyon

-
The three crews will employ a val"'iety of fish sampl ing techniques to

identify fish locat ions prior to characterizing depth, velocity, and

substrate characteristics of the water column occupied by the fish.

Conductiv ity, ph, t emperature and dissolved oxygen data will also be

. C' _,~ _
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collected at these locat ions. 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 tratn the RJ crews to collect the AH

data. Conductivity data will also be collected by AH. RJ. and AA

electrofish1!1g boat personnel , Velocity and depth data will also be

collected by AH, RJ , and AA electrofishing crews at fish spawning

locat ions .

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 i ce covered point specifi c fish habitats .
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Selecte~ Habitat Evaluation

•

Backgroun'd

In FY 82 Selected Habitat Evaluations of discharge i nf l uenced water

quality and hydrol ogical characterist ics were conducted at f ive

51Qughs upstream of Ta1keetna t and 5i de channe15 and ma i "stem river

s ites located betwee n the es t uary and Devil Canyon . These data

e~abted project ~ersonnel to eval uate t he accuracy of hydrologi cal and

water t emperature models which wi ll be used to predi ct discharge

influenced impacts on fishery habi tats . The FY 82 data clearl y

demonstrated the importance of these studies and need to expand this

data base i n FY 83 if the goals of defin ing discharge i nfl uenced

impact s to fishery habitats by t he proposed project as well as

designing discharge related mi t igation options are to be achie ved.

I,
l
{
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Tasks

1. Through direct fie ld observat ions and measurement s

charact eri ze t he physica l and chP.mical parameters of the

various habitat types found i n the study area.

2. Through direct f ield observat i ons and measurements

characteri ze the i nfluence of a range of f l ow regimes of the

physica l and chemical parameters associated with sel ect ed

habitats.
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Work Plan----

Open Water Season

,'-LA.-

Hoo IIIOblle AH crews will collect selected habitat data between the
CD .........~ cD

Cook Inlet and"Devl1 Canyon at slough and Mlnst... locations . The

prl ... ry emphasis of their actlvltles will be directed towards

expanding the data base at the five slough areas evaluated in Phase j

and developing a similar data base at mainstem spawning sites between

Talkeetna l:nd Devil Canyon . Surlace water thennographs and staff

gages (surveyed to datums) wi ll be installed at selected locations in

the study area between Cook Inlet and Devil Canyon survey study sites,

and collect i nstantaneous reading of dissolved oxygen. ph temperature,

and conductivity collected . Additional thermographs will be installed

to characterize relationships between surface and groundwater sources

at spawning locations. Other efforts w111 be directed towards

examining discharge habitats below Talkeetna .

Ice Covered Season

One AH crew w111 continue collecting selected habitat data throughout

the winter field season•
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Work Plan----
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Upper River St udy - Impoundment

BackQrDund

Fiscal Year 82 studi es were des igned to determine the impact s of

~onY e rti ng th is 10ti c system into a l enti c environment by t he proposed

reservo irs . fi scal Year 82 Inves ti gati ons were limi ted to the lower

mile of eight tributaries stud ied and les s comp r ehens ive evaluations

of the upper reaches of these tributaries i n the vic inity of the

proposed impoundment elevations. Fiscal Yea r 83 stud ies are designed

to refi ne the FY 82 data base and better evaluate the potential of the

10tic habitat lceated immed iately above the proposed reservoir surface

elevations to substitute for the exi sting 10t ic habitats .

Tasks:

1. Through direct field observations and measurements identify

t he physica l and chemical conditions which appear to be

inf l uenci ng the suitability of various habitat types for the

species and life history s t ages of i nt erest.

..
2. Through direct field observations and measurements

chara cteri ze the physical and chemical parameters of the

var ious habitat types found in the study area.

E-ll
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Work Plan----

Open Water Season
7- .....-.~-. '

One full time and one part time AH biologist will work with RJ

biolog ists in conducting fi shery and aQuatic habitat evaluations

in the proposed impoundment area. A combined crew of AH and RJ

biolog ists will collect conduct ivity. 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 rear ing habitat of species of interest. The most

i nt ens iv e studies will be undertaken during the open wate r season.

During this t ime operat ions will be conduc ted 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 i s presented

in the RJ Impoundment Plan Of Study (POS) . Budgetary items not

i ncl uded in the RJ POS are incorporated in the AH program where

appropriate.

Ice Covered Sea son

Three biologists will conduct two five-day sampl ing trips. one

each in March and April. Work will concentrate on l ocating major

overwintering habitat in the main Susitna and selected tributaries.

Transportation will be by sn owmobile with Acres helicopter support.

Operations during this time will be conducted from Watana Camp.
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Upper River· Access and Trans.1ss1on Corridor Study

Background

't . The ADF&G proposed studies for evaluating Access and Transmission

Corridor in October 1979. Because these studies were not funded in FY

82, they are again being proposed for FY 83. The ADF&G considers an

evaluation of these areas to be an integral part of the overall Su

Hydro project feasibility assessment.

Tasks:

1. Through direct field observations and measurements identify

~he 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.

E-13~ _
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Work Plan----

Open Water Season

One fu ll t i me and one part t ime AH biologist will work with RJ

biologists i n conduct ing the Access and Corridor stud ies . These

st udi es will be conduct ed during the open water f ield season

only , beginning approximetel y July 1, 1982 to October 15. 1982 ;

re suming approximately Hay 15. 1983 to July 3D. 1983 . AH and RJ data

will be coll ec t ed concur r ent l y while in the field . AH data will

incl ude conductivity . ph, dissolved oxygen and temperature . Depth,

velocity. and subst r at e data will be collected at selected sites to

characterize spawning and rearing habitat of species of interest. RJ

data collect ion plans are di scussed in the RJ study plan section .

Operations will be conducted out of Gold Creek and Watana Camps

util iZing Acres hel tcopter support . A more detailed desc ription of

obj ec t i ves and tas ks related to th is study i s presented in the RJ

Access and Corridor Plan Of Study (POS) . Budgetary items not included

in the RJ POS are attached.

E-14



ATIACHMENT E- I

AQUAT IC HABITAT AND INSTREAH FLOW

line 100 - Personal Services

PCN Class Grade "" Cost

4208 FB I-II 14/16 12 40.5
4196 FB II 16 12 42.6
4195 FB II 16 12 42.3

r.j, 4211 FB II 16 12 41.6
4126 FB I-II 14/16 12 37.2
4209 FB I-II 14/16 9 2B .3
4210 FB I 14 10 31.0

_ 4207 FB I I 16 12 42 .3
'NEW FB I 14 12 35.B

• '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 .B

'NEW FB I 14 10 29.B
-NEW FB I 14 10 29 .B
~HEW FB I 14 9 26.9

«, -NEW FB I 14 10 30 .B
'NEW FB I 14 10 29.B
'NEW Hyd-II 16 10 34 .0
'NEW Hyd-II 16 12 40 .B
'NEW FT-II-111 11 12 2B.0

708.lf

li ne 100 - Persona l Services by Subel ement

Subelement Cost

Data / Lab / L09i st i cs 6B.5
Selected Habitat 233 .9
Point Specific 302.7
Upper River I Impoundment I A&l Corridor 42.3
Impoundment Study 30 .B
Ac~!ss and Transmission (A&T) Corridor 29.B

108.0

Line 200 - Travel

AH Administration 5.0
Data / Lab / L09 ist;cs 1.5
Selected Hab;tat 15.5
Po int Specific 12.3
Impoundment 3.7
All Corridor 0.5

J83

-..



•

•

•

ATTACHMENT E-I CONTINUEO

l ine 300 ~ Contractual Services

AH Admi ni strat io n
Oata I l ab I logi sti cs
Sel ected Habi ta t
Poi nt Specif i c
Impoundment
A & T Corridor

Li ne 400 - Commoditi es

AH Admi ni s t rati on
Data / Lab / logist ics
Selected Hab i tat
Point Specific
Impoundment
A & T Corr i dor

E-16

Grand Total
(li ne 100 - 400 )

8.0
11.3
36.7
31.6
5.3
3.9

96.B

2.8
8 .5

38.6
58.7
7.7
1.9

I1B .2

961. 5



41 ATTACHMENT E-2

AQUAT IC HA8ITAT AND INSTREAH FLOW PROJECT

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

Item Quant ity Description Unit Cost Total Cost

1 8 Hydrolab &acces sor ies 4.0 32 .0

2 7 Barometer 1.1

3 13 Thermograph - Ryan 5.0 6.5

4 1 Marsh-McBirney meter 2.5 2.5

• 5 8 Price AA meter 7.4

6 7 Wading rod, topsetting 0.5 3.5

7 7 Wading rod, conventi onal 0.3 2.1

8 4 Propane stoves 0.7

g 2 Tagl;ne 0.5

10 150 Staff Gage 2.7

11 2 level 2.0 4.0

12 1 Rod 0.2 0.2

13 1 Tripod 0.2 0. 2

14 2 Camera. compact 35 mm RF 0.3

15 . 180 Trap 1.3

16 15 Net 1.8

17 I Electroshocker, backpack I.S 1.6

• 18 3 Tagging gear set 0.2 0.6 '
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• ATTACHMENT E-2 CONTINUEO

Item Quantity Descripti on Unit Cost Total Cost

19 2 Egg pump 1.5 3.0

20 6 Riverboat (console and controls) 3.0 18.0

21 6 Outboard 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 t rail er O.g 2.7

• 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 Chai nsaw 0.5 2.0

32 6 Walkie Ta lkie 0.9

33 11 Wall tent 2.6

34 9 Pack tent 3. 2

35 5 Came ra, 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 Camer.(SLR) 0.5 1.0
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Item Quantity De script ion Uni t Cost Total Cost

41 10 Thermo9raph - Datapod 1.5 15.0

42 I Boom , aluminum for 2.5 2.5

43 I Re f rigerator 0.8 0.8

44 Freezer 0.6 0.6

45 I Slide projector and accessories 0.6 0.6

46 2 Sp i l l sbury radi o 2. 3 4.6

47 9 Cot 0.1 0.9

48 10 Sleepi ng Bag 2.5

239.3 ,•

'.
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ATTACHMENT F - ADULT ANADRDHDUS PROJECT

8ackarDund

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 f ish; chum, sockeye, coho and ch inook salmon

are predominately four, five. four and four year old fish , respec-

t heIy) i t is es sential that a t minimum, a complete life cycle be

evaluated. Baseline, pre-project data on anadromous fish di stribut ion.

abundance, timing and migration charact eri s t i cs is vital in assessing

the resource and related impact of development and operation of a

hydroelectric facility on the Susitna River .

In addit ion to salmc)f1. there are two other anadromou5 species that

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

former spec ies was documented for the f irst t ime in the Susitna River

during Phase I invest i gat i ons. The 1981 cisco escapement was com­

prised predominately of four year old fish. It is t herefore warranted

to monitor escapement distribution , abundance, t~ming and migrationa_

characteristics for at least three additional years on this species t

cover one cycle . The eulachon population in the Susit"a 0i vpr has not

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



abundance. and spawning areas of th is speci es to

impact s of hydroelectric development.

DRAfT

def ine probable

•

•

Prior to Phase I studies. population estimates were obta ined for pink

salmon in 1974 , 1975 and 1977. Churn and sockeye salmon escapement

estimates were obta ined i n 1914 and 1975. Coho salmon escapement

estimat es were not ob~ined pr ior ~o 1981 Phase I studies . Several

y~ars of pre Phase I chinook salmon escapement data i s available on

t r ibutary spawni ng stre a~s but no ma instem Susi t na River estimates

have been obtained either pr ior to or under Pha se 1 stud ies.

Phase I i nvesti gati ons successful ly character i zed 1981 escape~~nt for

pink. ~ockeye. chum and coho sa lmon. Addit)onal ly . t hi s study def ined

for the f i rs t t ime mai nst em spawni ng and notable milli ng activity by

chinook. sockeye . chulI! and coho sa lmon at the entrance to Devil

Canyon. Several new salll'lon spawn in~ sl oughs and streams were also

located .

Phase I escapement levp. l s were characteri zpd at three locations:

Susi tna Sta t ion. Yent na Station and Sunshi ne Stati on. The base line

data collected dur i ng the 1981 escapement season can not be used alone

t o characterize Susitna Rive r producti on. To accurat ely ascertain

Susitna River production trends. escapement moni t ori ng should continue

through at least one complete life cycle •

F-2
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Slough area s , s i de channel s and tributary confluence area s should be

surveyed concurren tly with escapement mon itoring to provide a rel iable

pre-project data base on use of th ese habitats. Radio t elemetry

i nvest i ga t i ons on adult anadromou5 and selected resident f ish should

cont inue fo r at least four consecut ive yea r s to monitor and mill i ng

patterns under variabl e env ironmental condit ion s and migration

strength .

Objective

The ove rall objective of the FY 83. Phase II Anadromous Adult Project

...ill be to :

1. Determine annual distri buti on and relative abundance of

adul t anadromous fis h popula ti ons wi t hi n the st udy area.

Ta sks under thi s obj ect i ve are as fol lows :

•

Task 1.1

Task 1.2

Ta sk 1. 3

Enumerate a nd cha ra c t e ri ze the adult

anadromou5 fish mi grat i on.

Determine t he t iming and nature of migrat io n,

mill ing and spawn ing acti viti es •

Ident i fy spawn ing l ocati ons ~ i th i n t he st udy

F-3
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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.

All adult anadromous f isheries studies will be interrelated. However ,

the program proposed i~ divided into two ma jor 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 Est~ary to Talkeetna

A. Subtask s

- ascertain escapement abundance by species

escapement timing by spec ies

- detenmine VentRa River contribution

- oefine migrational preferences and movements

- evaluate stock characteristics

- evaluate mainstem spawni ng

B. Work Plan by Species

1. Eulachon - A eula chon study defining

f -4
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timing, relat ive abundance, stock characterist ics and

spawning distribution Susitna River mainstem should

be i ni t i at ed. Gill netting will be conducted in the

marine estuary and a representat ive sample will be

collected for age , length and sex analysis. An

electroshocker equipped boat will be operated on

the Susitna River mainstem to def ine spawning

locations and range. Operat ing per iod will be from 7

May to 15 June.

2. Bering Cisco - Esc apement monitoring on thi s

speci es will be conduct ed at Susitna, Yentna

and Sunshi ne s t at i ons in conjuction with salmon

monitoring operations . Gear used for sampling will

be SSS counters and fishwheels . Additionally, the

l ower east bank f i shwheel at Sunshi ne St at i on will

be operated beyond the close of sal mo n escapement

monitoring program through 25 Sept ember to insure

full coverage of the cisco migration.

3. Chinook Salmon - A tagging operation through the use

of f i shwheels ~ will be conducted from 7 June to 20

July at Sunshi ne St ati on. All chinook salmon

i nt ercept ed in the fi shwhee ls will be tagg ed with

Petersen disc tags and released. A populat ion

estimate will be made based on the number of



•

DRAFT

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 ~ Hainstem 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

wil l operate at Sunshine Station f~ 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 res ident 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•

F-6
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11. Tal keetna to Devil Canyon

A. Subtasks

- as sess escapement abundance by species

- escapement timi ng by species

- defi ne mi grati onal behavio r

- eval uat e milling act ivity

detenmine extent of ma instem spawnin g

- l ocate and survey spawning areas such as sloughs , s ide

channels . and t r ibutary confluence areas t hat may be impact ed

by hydro-electric devel opment .

B. Work Plan by Species

1. Chinook Salmon

4. Escapement Monit or i ng - Chi nook sa lmon wil l be

int ercept ed by fi shwheel s at Talkeetna and Curry stat i ons

from 7 June to 15 July . These f ish will be ta ggeD with

Peterse n disc t ags and released fo r populati on estimat e

sampl i ng. Ta g recover ies will be made on spawni ng ground

surveys conduct ed on known chi nook salmon spawning

tribut aries from lat e Jul y through mi d Augus t .

The AA Project leader will conduct aeri al surveys of

chinook sa l mon spawning areas i n tributari es of t he

Susitna River between Devil Canyon and the Chul itna ­

Susi t na-Talkeetna ri ver confluence beginning i n July and

F-7
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extendi ng throu gh mi d AU9ust . Acres American , Inc .

hel icopter support wi l l be ut i l ized and suff icient hours

wf l l be requested to survey selected tributa r ies between

Cook Inlet and the Tal keetna River if survey data nonoally

collected by the Region II AOF&G Sport Fish Div is ion and

shared with the Su Hydro project is not collected. A hel i ­

copt er wi th adequate vis ibil ity for survey work will be

required .

b. Migrational Movements - Ap proximately si xteen chi nook

salmon wi l l be radi o tagged wi th in ternal transm i tters at

Talkeetna and Curry sta t ions and their movements mo ni t ored

throughout their use of the Susitna River maf nstem.

2. Sockere. Pink . Chum and Coho Sal mon

a. Ha instem Escapement Monitorin9 - Population estimates

will be secured by SSS counters and tag/release

operations. Talkeetna Station crew will operate SSS

counte rs f rom 7 July to 15 September . Fishwheel s wil l be

opera .. · '" from 7 June t o 15 September. Curry Stat ion .... il l

use two fis hwheel s to monitor esc~pement from 10 June to

21 September .

b. Migrational Movements - Approximately sixteen chum and

sixteen coho salmon wil l be rad io tagged at Talkeet na and

Cur ry st at ions. ' The movements of these f i sh will be

moni t ored near ly daily dur ing their migration t ime in the

ma ins tem.
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DRAFT

c. Ma instem 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 d!ta .

d. Spawning Ground Surveys - One crew will be stationed at

Gold Creek from 1 August to 7 October and wil l survey al l

sloughs and tributary confluence areas for spawning

activity and tag recovery of fish tag ged 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 mil ling activity from 7 August

to 7 September.

3. Resident Fish

a. Activ ities related to the radio tagging of res ident fish

are covered by the AA Project budget excluding personal

services. Perso~al services are provided by the RJ electro­

f i shing cre~ . Resident tagging and tracking activities will

be conducted in the fall , winter and spring seasons of FY-83•
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ATIACHHENT F-I

ADULT ANADRDMDUS

Line 100 - Personal Services by Subelement

Subelement

Eulachon
Bering Cisco
Su Station

Yentna Station

Sunshine Station (Sonar)

Sunshine Station (T/R)

Mainstem Spawning Survey
Talkeetna Station (Sonar)
Talkeetna Station (T/R)

Curry (T/R)

Gold Creek Survey

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

Stock Sepa ration

Line 200 - Travel

Staffing (HH &Class )

4"", F8 I
I"", FB I
3"", FB I
2"", FT II (w/o DT)
7"", FB I
2.5 ... FTl !
8"", FB I
3mmFTII
3"", FB I
4mmFTII
7"", FB I
10.5 "'" FB I
5"", FB I
8 mm FT I I
4.5 "'" FB I
4mmFTil
3.SmmFB I
3mmFTII
3.5 "'" FB I
10 mm FB I

o
11 mm FB II
10 "'" FB I
9"", FT Il
12 mm FB I I
6"", FB I
6"", FT 11

Cost

12.6
3.2
9.5
4.7

22.4
B.D

25.2
9.6
9.5

12.8
22. I
33.1
15.8
25.6
14.2
12.8
II. I
9.6

II.I
31.5
o

34.7
31.5
28.8
44.2
19.3
22.4
~

,

Eu1.lchon
Beri ng Ci se a
Su Stat ion
Yentna Station
Susnhi ne Sta t i on Sonar (55)
Sunshine Station Tag &Recovery (T/R)
Mainstem Spawning Survey
Ta lkeetna Station (55)
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

F-ID

0 .4
0.1
0.3
0.4
0.5
0.4
0.5
0.4
0.5
0.2
0.3
0.3
0.7
0.1
7.0
5.8
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ATTACHME NT F-I CONT INUED

l ine 300 - Cont ractual Servi ces

Eulachon
Bering Cisco
Su Station
Yentoa Station
Sunshine Stati on (55)
Sunshi ne Station (T/R)
Hainstem Spawn i ng Survey
Talkeetn a Station (55)
Tal keet na Station (T/R)
Curry (T/R)
Gold Creek Survey
Ha insteam Spawning Survey
Radio Telemetry (Adult Salmon)
Radio Telemetry (Res ident Fish)
AA Administration
StocK Separdt i on

Line 400 - Commod it ies

Eulachon
Bering Ci sco
Su Stati on
Yentoa Stat i on
Sunshi ne Stat i on (55)
Sunshine Stat i on (T/R)
Ha instem Spawning Survey
Talkeetna Sta tion (55)
Tal keetna Stat ion (T/ R)
Curry (T/R)
Gold Creek Su rvey
Mainstem Spawning Survey
Radio Telemetry (Adult Sal mon)
Radio Teleme t ry (Resident Fish)
AA Admi ni strat ion
Stock Separati on

r-n

1.7
0.0
0.9
6.0
5.4
7.2
I. B
5. 1
3. 3
I.B
1.1
1. 0

12.2
4.5
B.O

31.4
9T.4

6. 1
1.1
3. 9
9.B
7.9
7.B

10.3
7.7

10.3
7.8
9.9
5.2

12.6
0.8
8.6

12.7
m3

Grand Total
(Line 100 - 400 ) 717.1
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• ATIACHI1ENT F-2

ADULT ANADROHOUS FISHERIES PROJECT

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

Item quant ity Description Unit Cost Tota l Cost

1 7 Tent 0.3 2.1

2 1 Sp i11sbury base radi o 2. 1 2.1

3 6 Outboard engine, 25 h.p. 1.2 7.2

• • Refri gerator , propane 0.6 2••

5 2 Compressor . ai r 0.5 1.0

6 3 Outboard lift 0.5 1.5

7 2 Cha insaw 0•• 0.8

• 8 2 Rive rboat (20' ) w/console 3.0 6.0

9 1 Boat t railer 1.2 1. 2

10 3 Outboard engines , 75 h.p. 3.0 9.0

11 3 Jet uni t 1.0 3. 0

12 1 GeMrator . electric 0.9 0.9

13 1 Refrigerator 0.5 0.5

I. 1 Radio, communicat ion 2. 0 2.0

15 20 Radi o fi sh tags 0. 1 2. 0

16 1 Trucks, • X • (used) 8.0 8.0

17 • Fireann 0.3 1. 2

18 2 E99 pump, 9as 0•• 0.8

19 1 Electroshocker 3.0 3.0

20 2 Avon rafts. 12 1 1.7 3••

• 21 2 Outboard engi nes , 7.5 h.p . 0. 7 I..

59.5
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lADLE QE-QBG~~l lB II~

PROJECT LEAOEP.
fB III/P CN 1721

I
AS SISTANT PROJECT

LEADER
FB II I PC, 176B

Radl o'Tehmetry I rOperattons Contro l Lu de r
FB I/Cr ew Leader/PCN 1770 FBI/PCN
FRI/P," 1769

Expedt tor
FIlliP'" 1794

...
,. ,.
" =le 1;

~ ~
" :!i'"" ."i!i .:.
l5i

~....
!:l

.",­w
r e nt n.. St,tlon
So nar
fBI/ crew l u de rl

PC, 1392
FRI/Pet! 1166
FTII/PCN
FBI/ PCN

Sun shtne Stilt ton
Sonar
FBl/er!'w hllderl

P,"
fB I/P CN
FIIIIP,",H2

Ta l keetna St.tton
SQnar
FBl /crf' w l eede r

PCN 1H(l
HI/PCN 1424
FDIIP," 4212
FB IIPCN

F.ul. chon
Fallertw hider

PCN 1170
FBI/PCN 1169

Bertn g Ch e o
FBI/ crew h i der

P,"

Gold Creek Survey
FI ll i P'" 1796
FBII PC' 4216

I

SUitt".
Elect roshoc k
FBI/PCN 41AI

-.
Sunshtne
Elect roshock
FBIIPCN 42 13

-,
Tl lIuetn.
E1ectrosh(lck
FIl l iP'" 178R

I
i i -- - - - I

Sunshin e SltttO"
T.g / ReCl pt ure
FTI I/crew l e .d erl PCNl793
FRI/P,"
FI III P,"1796

Talk eetna St.tton
Tag/Recapture
FBI/crew l eade r/ PCN
FI II/P," 1793
FI II/P,"

Curry St.t t nn
Tag/Recapture
FB I/crew lelder/PCN
FI II/PCN 1795
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ATTACIIIENT F-4

STOCK SEPARATION BUOGET PROPOSAL - FYB3
AOULT ANADROMOUS FISMERIES PROJECT
ALASKA OEPARTMENT OF FISH ANO GM1E

SUSITNA HYORO AQUATIC STUDIES

Submitted by
Katherine Rowell
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The Susitna Piver drainage is the largest vatersled in the COOk Inlet basin

and is c:msidered th!! greatest salmon producing system in the Opper Inlet

area. Therefore, the effect of the proposed Susitnil River dam upm the ORJer

took Inlet fishery resource is of concern. With tl2 exception of sockeye and

chinook salmon, quantitative assessment of the Susitna River contributim to

the carmercial fishery is lIlkno.'J'l, due to the high number of intradrainage

spa\ffli ng and r earing areas, deficiency of data concerning other known arx3

suspected salmon prodL:cing eysceas in Upper Cook Inlet and the overlap in

mig ration timing o f ed'eed stocks and species in Cook Inlet harvest areas. 'Ibe

Adult Anadranous Progr~ of the Susitna Hydroele c tri c Ass e ssment project has

been eX<Di.ning atundance and s pawning areas of salmen within the Susitlla River

drainage. BOo/ever , the Iapcr tance of Susitna River chum, coho and pink salmon

to the comnercial fishery, relative to other O{:per COOk Inlet river systems

needs to be addressed.

The Upper Cook I nlet commercial fishery harvests five species of Pacific

salmon m.igrat.ing to fre shwater systems north of Anchor Point. The

e conomicall y most important s pecies i s sockeye s a lem follc:wed in ranking

order by chum, coho, pink and chinook salmon. About 747 set rEt and 547 drift

net; permit holder s participate in the armercial fishery and haIvest an average

of 2.8 Jni.l.li on fish, annual l y worth a ppr oximatel y 17.9 million dollars.

Susi t na Ri ver chinook s almon usually pass through the fishing area prior to

the season ' s opening date, resulting in low commercial e xpl oi t a t i on . As a

r esult, st ock corrt.rIbut.Ion of Scsit.na River chinook to the cemnercial fishery
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is not a concern at this t.iJne.. Ca1.tribJtioo of SUSitna River sockeye salmon

to the commercial fishery is currently being assessed through a steck

separation program which was implemented 1n Upper Cook Wet in 1978. one
IU<JXl6" of tmo sockeye progrllll has been to estimate the stock composi tion of

the CClJIIIlercial harvest and the season's return to each major river system.

Estimates for the 1979 and 1980 seasees show contribution of the Susitna River

at 29.7\ and 19.2\ respectavejy,

'!be success of a stock. identification program requires identificatioo of major

prod:Jcing river syst:.ens, knowledge of biological characteristics of adult

retur ns [abundanc e , t iming , age structure :, and a feasibility analysis

regarding use of stock i dent ification techni ques which will identify a fish to

its river of ori gin. This baselire data is l imited or nonexistent f or ooho,

pink and cllllll sa1mcrl stocks in Opper Cook Inlet and is recessary to determine

the scope and clevel, ent of programs to identify the contribution of SUSitna

River stod<s to the Opper Cook Inlet fishery.

ibe objectives of this proposal, are to:

1. Identify major coho , chum, and pink salmoo. producing syscees in Opper Cook

Inlet;

2 . Determi.re biological characteristics (age, size, ti.m.i.ng) of ad1l.t returns

to maj or prod1cing systens ;

3 . Examine the feasibil ity of utilizing stock identification techniques to

identify stock specific characteri stics for each s pecies .

F- 16



•

•

PRO flURt

I. ldentificatioo of Major Pra2lct1oo Areas by Aerial survey.

To detecnine the importance of one river system upon a mixed stock fishery

for a given species, all other major producing systems must be cxmsidered.

Data regarding species presence and abundance for chum, coho and pink salmon

in Upper Cook Inlet river systems is limited. Though the Susitna River is

considered ~ primary producer of coho, chLG and pink salmon in Upper Cook

Inlet , these salmon species have been doarmented in several other large river

syscees, Run magnitooe and timing of these systems i s unknown particularly

for several large systems on the Inlet' 5 west side. It is fX)ssible that lew

abundance estimates or run timing may eliminate river systems from

consideration. Bcwever, should prcdJction of these systems prove sign.i£icant

and not be considered in a stock identification program, then stock

composition es t ima t es for other river systems, including the Susitna River

will be misinterpreted.

Sockeye, chinook. and some coho salmon escepesenes are monitored in tJt:per Cook

Inlet by vefr , aerial or ground surveys; and sonar counters. Systems where

chum, coho and pink salmon have been documented, t:ut ebere escapements are

presently not monitored will be surveyed by air beginning in July. In glacial

systems, where visual assessment is Impossdbje clearwater trit:utaries will be

surveyed to deteonine specfes presence and if possible, relative abundance.

This effort will emphasize west side Cook Inlet rivers and ""ill encoapass

10-15 systems as s e l e c t e d by size and previous documentation of species
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presence. Effort will coordinated with projects directed by Alaska llepartJllent

of Fish and GaEDe, and other org3n1zations conduct1ng fish assessment studies

in lJRler Cook Inlet.

II. Escapement Samp1 j "g

To det:ermi.re biological characteristics of dUD, coho and pink rms int o major

prod1c1ng sysrees, escapenent.s will be =pled for weight, l ength and with the

exception of pink salmon, age. Escapement sampling programs currently

existing for sockeye salmon will be expanded whe re awlicable to include other

species. In river systems where an established san:pl ing regime does not exist.,

three two-man crews s tationed i n Soldotna will be f lown by fi xed wing

aircraft and in some cases helicopter, into areas where fish have been

observed. Escapeoents will be sampled by beach seine and carcass surveys

(foot or rubber raft). A mi.ni.Daa -of 500 samples are reeded for each species

fran each syst.P-m. To obtain an adequate repre sentation of age structure,

river systems will be sampled twice ci.Jring the season, vrere pcasdbke,

III. Stock Ident i f i cation Feasibility Studies

When biological characterist ics of salmon returns have been dete rmined,

necessity and feas i bil i t y of applying stock identificatioo techniques to the

runs should be e xamired. ThE' applicability and suc c ess of t hese t echniques
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• differs by speci.ea, Past studies indicate that echo GtocXs may be identified

to river of origin by scale pattern analysis and by size. O1um salmon studies

have been attempted with use of scale JEttern analysi& and electrcpboresis.

Effective pink sa'TIlC7l studies have been performed with electrophoresis and

size data. Prior to implementinq a stock identificatim progran 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 examired fee- stock specific differences for each speci.ea, scales

will be digiti~ in the statewide stock separation lab and analyzed with size

and age data using the University of Alaska ccesceer system and Vectorgraphics

minic::aI1?lter•

• Electrophoresis s t ud i es of pink sa1mal will require 100 tissue samples (eye,

heart, liver and white muscle frem each fish) fran each systeD and two sets of

100 samples each from two distant tributaries on the Susitna River. '1ttese

..;.amples may be collected during e scapement sampling for age ,- weight and

length. Tissue samples will be frozen and transpJrted. to the University of

Alaska, Southeast -f or processing by the Fisheries Department (proposal

attact.ed) •

F-1 9



• differs by speci.ea, Past studies indicate that echo GtocXs may be identified

to river of origin by scale pattern analysis and by size. O1um salmon studies

have been attempted with use of scale JEttern analysi& and electrcpboresis.

Effective pink sa'TIlC7l studies have been performed with electrophoresis and

size data. Prior to implementinq a stock identificatim progran 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 examired fee- stock specific differences for each speci.ea, scales

will be digiti~ in the statewide stock separation lab and analyzed with size

and age data using the University of Alaska ccesceer system and Vectorgraphics

minic::aI1?lter•

• Electrophoresis s t ud i es of pink sa1mal will require 100 tissue samples (eye,

heart, liver and white muscle frem each fish) fran each systeD and two sets of

100 samples each from two distant tributaries on the Susitna River. '1ttese

..;.amples may be collected during e scapement sampling for age ,- weight and

length. Tissue samples will be frozen and transpJrted. to the University of

Alaska, Southeast -f or processing by the Fisheries Department (proposal

attact.ed) •

F-1 9



• STOC K' SEPARATION
PROGRAH COSTS • Fye 3

I. Aedal Surveys

Line 100

Line 200

S 0.0

S 0.0

Line 300
Aircharter 80 hrs . ~ 16S/hr

Subtota l
$13. 2
S13. 2

Line 400

Li ne 500
Total Sub-program

0.0

5 0 . 0
S13. 2

II. Escapement Sampling

5 0 .0

S B.2
S 4.5
5 I. 0
5 I. 5
$15 .2

519. 3
522.4
$41. ,Subto ta l

Subtotal

(Sol dotna scale )
( So l dot na scale )

Li ne 20 0
Line 300
Aircharter 50 hr s . ~ 16S/hr .
Helicopter 10 hr s . ~ 450/hr .
Equipment Ma intenance
Cont igency

Li ne 100
6 ~~ F81
6 ~m FTI I

•

Sub t o t al

Line 400
Food 20 0/day ~ SI S/ day
Gas 10 barrels ~ SISO/barrell
Field Supplies , Equipment
Sampl ing Net s & Sc a l e s
Cont igency

5 3.0
5 I. 5
5 3 .7
5 2 .0
S 1.0
$11. 2

Line 500
Ayon 12 ft . rafts - 2
Outboa rds 7.5 h .p . - 2
Shotguns - 3
Tents - 3

Subtota l
Total Sub- prog ram

, III. Data Analysis and Admini st rat ion

Line 100
12 ~m FBIl

5 3 .4
5 J. 5
$ 0.9
5 0 .9
S 6 . 7
574 .8

544.2
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l i ne 200
Travel Pe r Dierr,

line 300
Computer Lease 6 mo./ISO mo.
University of At. Computer charges
Office Space (Soldotna )
Electroploresis Contract
Shipp i n9
Vehicle Renta l
Contige"cy

Subtotal

line 400
Office & Computer Supplies

Subtotal

Tota l SUb-Program

Gra nd Total All Progra ms

F-21

5 5.8

5 1.1
5 1.0
5 1.0
5 9.6
5 0 .5
5 1.0
5 2.0
$16.2

5 I. 5
$ I. 5

567.7

5155.7
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PRELIMINARY BIOCBEJlICAL GENETIC S'tVDf OF COOK INLET

PINK SAL/fON (ONCORHYNCHUS GORHUSCBA)

A Proposal Submi tt:ed to: Susi tna Hydroelectric Project r AnadrotJX:lUs
Adul e Studies
Commercial Fish Division
Alask.a DeparCDent: of Fish .rnd GalD!!
Anchnrage, Alaska

principal Investigator:

•

A.J. Gharrett
Associate Professor
Uni ver s i t y of Alaska
Juneau, Alaska
(907) 789-2101

Endorsement:s :

Dean, School of Fisheries and Sciences
University of Alaska, Juneau

~~;¥~=--~.i3.
~ChanCel10r,
Administrative
Services

Michael Paradise
Chancellor
University of Alaska,
Juneau

N. Russell Jones
Vice-Chancellor/Academc AffairsI -'. ; . .J o• •

•
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Method s tor determin~n9 the s tre am of org~n of salmonids caught ~n

f a l t wa t e r or even ~n the ma~n s t r eam o f a l ar ge s 9scem are presenel y

being developed . Scal e patt:ern analysis has proven q ui ee useful tor

several species , notabl!l sockeye salmen (Oncorhllnehus nerb) in Coole

Inlet ( Beth! and lCrasnot/s}cj 1979) . Surch gel electrophoresis is another

approach to stoc.k. s epara tio n lllhich has proved successful (see ego Camp t on

1978; Grant ee 411 . 1980, Milner et 411 . 1981 ) .

•

Scal e pattern analysis depends on t he pattern of scale deposit i on

which refleces the environmental e x peri enc e s of individuals . Those tha t

have shared simi l .u experiences , such as f ish of the s ame a g e and s t:ock ,

...i11 have s imilar patterns . S t a r c h ge l electrophoresis, on the ot.her

hdnd . i nvol ve s the exa..cina t ion o f genet i c c ha ract eristics o f the stocks

i nvol ved . Stocks bet ween which little gen e flow e.rists often di verge

tram one .uJother i n gene t i c c omposi tion aver long periods of t ime. This

divergence i s a result of random (genetic drift) or other processes .

The gene tic composi t:1ons of s t ocks ere inherited s o are permanent c ha r acteristics .

This hits been d elD::mstrated for s iz generatio .')s of p ink. sal.lllOn (McGregor,

thesis in preparation) . .seeees of pink salmon {Oncorh ynchus 90rbuscha}

have not proved to be r eadily separabl e using s ca l e pattern analysis

because there i s r elatively littl e informa t ion available on .•cales ot a

two year old f ish and the fish appear to shAre remarkably similar envir.,nmental

e z periences . There i s no intent in this proposal to i mply that biochemical

genetic s tudies provide a panacea to stock separa tion problems. The

t echni que can work in s ome i nstance s and not in others . The k i nds of

• s ituations where it ....ill not: 'WOrk ar e caes i n which consi der abl e gene

fl ow (s traying) o ccurs among the population exami ne d .
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r~ tIOrJc o f IifcGrefJor (tl~s~s .In pre~.t:ion) in this laboraCoc!I on

pi nk salman stocks o f the .Juneau lOCality ,. relativel'l small area.

exh.ibit onl!l ainimal gf!ner:ic divergence not: enough .tor .stock separation

use . An e.l'a.aination of S41#ples coll~lNJ from stocks IrOlll southern S.£.

Alask. ~ boeb .l'et:chiJcan and S. &ranof Island . revealed significant

differences f rom the nor~.zn ( J un ea u ) saJlIples .

Studies of pink s al mon stocks of Kodiak I s land (Johnson 1979) in and

trom Prince Jiill iam Sound (Seeb and ftlishdrd,1 977J indicate some he t.er ogenei t!:i

i n eM gened c c ompos i tions , but: ther e is no obvio u s p;ltt l!'cn t o eM

varidbi l i t !l that: migbt be useful for stock. separ a t:i on . Thesf! studies d o

i ndicat e that substantial variabi l i t y does exist .:J1ZIOng pink $dlltDn

stocks over geogra phic.l areas ":arg~ than t:Jwt examined by McGregor i n

the Juneau area . It i s pos!dble that upper Cook Inlet stocks are dis­

tributed over. lazge enough geographical area tllat enough genetic

d ivergence has taken place aJl10ng stocks .. or a t l east syst ems .. to be

useful for stock identifi cation.

The goal o f thi s proj~ .JS t o de termine ..,hether o r noe: suffici~t

gen e t i c heterOt]en~itg ezis ts among upper Coole Inlet pink. s a l mon stocks

to be useful for distinguishing stocks of Susitna Riv e r Fink. salJllOn from

stocks of other upper Cook Inlet syst ems . If s uffi c ient het erogenei t y

exist s , subsequent IJIIOrle can be done to e~tdblish baselines that may be

us ed for d,!'term.ining the con tribution of S usi tna Rive r pink. sal n:m to

t he cOD:r"..<t'r cial f i s hery .
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•
To do this .. we propose to e..,4lZIine a limitf'd numlH:r of samples

collected lro_ stocks of Cook Inlet that ~uld indicate ~ extent of

d1 versi ty in the upper Inlet .

These tIOuld be samples representing as broad a geographical range

and tiJlll!!' of ret:W'D as possible. This project: would only be a feasibility

study ,. not: 4 thorough bdsel ine determination .

Goal s

1. Using standard biochemical gen e t i c techniques (e9. Barris dnd

• Hopkinson 1976) .. col~ections of tissues sampled from each of six d ifferent

pink salmon stocks i n Cook Inlet will be assayed .

2. Data from these collections will be dSJ41yzed to determine the

feasibility of using electrophoresi s as a stock indentification tool .

Research Plan

•

In SWlIllleI of 1982 , ADF and G "'ill collect tissue samples (heart,

mus;;:,te, eyes, and liver) Erom 100 adults on spawning grounds at each of

six different; locations around Cook Inlet. Although the exact; location

will depend ""here ADF and G personnel are deployed ~ ...e suggest; one Kenai

River stoc.lt~ t wo Susitna River secexs (as far apart; as possible) ~ and

t;hree other collections from the ""est side of Cook Inlet (spr~.::d over

the enea.ee geographical range~ say from Chinit:.na Bay north) . Ti ssues
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• tro. one i ndi vid ual should be placed .in a s.1ngle ziploc bag or whi.rlpaJc

and placed on ice .1DDedia tel !l. 2'.tw 9 should N kept. on ice no .ore than

l' hours betore deep freezing. Lengt:h and ••x i ntor-.. tion on .ach

~pl. "'I be useful. rbe date and l oca tion of the ...ple should be

recorded•

..: Mye been i nformed that this tind of s.mpling effort "!I not

again be possible I therefore. it ""OUld be advisable to ..u a ~ch -:Jre

tl2orough sazapl ing effort: in case the p ilot: study warrents a follow up.

at course . ..,.1ysis of these saJlJples lofOuld not be part: of the s cope of

t.b.is projec: .

•

•

Upon delivery to our l.borat:ory. we .,ill perform e l ectrophoretic

asu!ls of the tissue sa.ples . For p ink. salJllOn we lUll presentl!l collecting

dar:. on approximat:el!l 25 electrophoretic loci. Of these, eight exhibit:

substantial polyalrphiS18 i n 5 .£. Alaskan stocks.

Reporting

At the t ilDe the s amples .,ill be provided. late s WlIIDl!r .and E"ar1 9

tall of 1982. this l ab hots other obligations it must also eeee , titf

ClUJ. ,')Ofllf!lIe r, complete the .anal!lsi s and report on our f i nd i ngs by lllid­

February 1983. lie .,111 submi t prel imilMry reporu as data bee.. available•
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•

•

JusUf.lcat.1on of BUd9'~t tor proposftl research

It tues approximately 5 days for our laborat:ory t.echniciM)S to

tbo.roughl!l examine! 100 SaJDPles . It .,111 take approximately one vee.t tor

the PI to enter and to alll11!lze the data .nd .'}r epare tJ)@ tinal report.

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

4bout $4 per fish .

I .,ill be able to store no IDOre than t:he nWZlber of samples I

.,ill run. It other samples are collected in anticip.Jtion of oil I1IOre

through effort - should i t be "arrented - ~ additional arrangements

.,ill bdve to be JDade.

Personnel

•

PI (40 hours)

Technicians (240 hours)

Benefits ( statf and fringe)

Suppli es

lOt overhead

1090.00

3230.00

1698,00
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TOTAL

6018.00

2400.00

8418,00

842. 00

9260.00
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