
.­
•
•..

0')

o
(0
C"J
LO
M
o
o
o
LO
LO
I­
M
M

ARLIS
R sources

Alaska e . Services
{ -C'ormatlon

Library & tni' Alaska
o0".l1c\10rage,

Document No. 2748
Susitna File No. 4.3.1.6

T}(
l"las
,$B
A-6 t>

ho.a7~ sJ

ALASKA ° DEPARTMENT OF FISH AND GAME

SUSITNA HYDRO AQUATIC STUDIES

REPORT NO. 6

ADULT SALMON INVESTIGATIONS
MAY - OCTOBER 1984

By:

Bruce M. Barrett
Frederick M. Thompson
Susan N.

o
Wick

Prepared for:

Alaska Power Authority
334 W. Fifth Avenue, Second Floor
Anchorage, Alaska 995P1

JUNE 1985



PREFACE

ARLIS
Alaska Resources

Library & Information Services
llnchorage.AJaska

. 1tII. m.-. 1Il1~

O. kisutch

O. gorbuscha

O. keta

Oncorhynchus .!Eo.

O. tshawytscha.

O. nerka

,
...

' ........... ­
' .. ..

",
\
\,
I
I
I,
I
I

0/
/

'""......._---_ ...."

i

o as
""""""---'II"..

Pacific Salmon

Chinook Salmon

Coho Salmon

Chum Salmon

Sockeye Salmon

Pink Salmon

~ "",/"

•~~ _ _ / {c••~-..:.::.-·T"
I

/
./.."/

/------

.. --' "-'-"

The Alaska Power Authority (APA) proposes construction of two'hydrqeleF:­
tric dams at Watana and Devil Canyons on the upper Susitna River. (Ffgllre
A). The Alaska Department of Fish and Game (ADF&G) has been contracted
by APA to assess the fishery resources that might be impacted by the
proposed hydroelectric project. The APA-ADF&G contract, init'iated in
November 1980, is still in effect.

This is one of a series of ADF&G reports' for 1984 that wi1lbe'submftted
to APA. This document addresses the adult anadromous t'ishinVe.s·":'
ti gati ons contracted for the Sus i tna . River open water p,erfod;JQfiMay
through October, 1984 and specifically covers the fdllow'irigPabiffc
salmon species: . -

Figure A. Susitna River drainage~ 1984.

The Susitna River is the largest watershed in the Cook Inlet basin
encompassing about 19,400 square miles frorri' its origin in the Alaska
Mountain Range to its discharge into Upper Cook Inlet (Figure ~).
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1. 0 OBJECTIVES

The fourth consecutive year of study of the Susitna River adult salmonpopulations in association with proposed hydroelectric development atWatana and Devil Canyon was completed in 1984. The primary emphasis ofthe 1984 study were to quantify rna i nstem escapements and to defi nespawning locations. More explicitly, the objectives, by river reach,were:

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

1. define the abundance, timing and stock characteristics ofsockeye, pink, chum and coho salmon escapements to theSusitna River at Flathorn (RM 22) and Sunshine (RM 80)stations and into the Yentna River (RM 28) at YentnaStation (TRM 04); additionally, evaluate the sameparameters for chinook salmon at Sunshine Station;
2. define timing, distribution and extent of salmon spawningin Susitna River slough, main channel, side channel andstream mouth habitats upstream of Yentna River.

B. Middle River (Chulitna River confluence at RM 98.6 to upperDevil Canyon at RM 161.0).

1. define the abundance, timing and stock characteristics ofchinook, sockeye, pink, chum and coho salmon escapementsto the Susitna River at Talkeetna (RM 103) and Curry (RM120) stations;

2. define timing, distribution and extent of salmon spawningin main channel, side channel, stream and sloughhabitats; additionally, to determine the average residenttime (observed residence) of sockeye and chum salmon inmiddle-reach sloughs.

1



Operation schedules at main channel Susitna and Yentna
rivers escapement monitoring stations, 1984.

Location Period

Station River River Mile Begin End

Fl athorn Susitna 20 6/29 9/3

Yentna Yentna 04 7/1 9/5

Sunshine Susitna 80 6/4 9/10

Talkeetna Susitna 103 6/3 9/11

Curry Susitna 120 6/9 9/14

Table 1.

2

The two sonars operated in 1984 at Yentna Station were 1980 Model Side
Scan Sonar Counters (Bendix Corporation). The sonar installation and
operating procedures were in accordance with the manufacturer's
operational manual (Bendix Corporation 1980). Except for occasional

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

2.0 r~ETHODS

2.1 Main Channel Escapement Monitoring

In 1984, salmon escapements were monitored at five mainstem locations on
the Susitna and Yentna rivers (Figure 1). In the lower Susitna River
reach, a tagging site was operated at Flathorn Station, a sonar site at
Yentna Station on the Yentna River and a second tagging site at Sunshine
Station between Montana Creek and the George Parks Highway bridge. In
the middle Susitna River reach, a tagging station was operated at
Talkeetna Station and another at Curry Station. With the exception of
Flathorn Station, a new tagging site this year, the other four
monitoring stations were at the same river mile locations in 1984 as in
1981 through 1983.--•• --)
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Susitna River basin map showing fieJd stations and major

glacial streams, 1984.
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he~vy-debris flow periods associated with extreme high water, the twosonar counters at Yentna Station were run continuously, 24 hours perday, through the season. The two fi shwhee1s, one near each sona r offthe north and south Yentna River banks, were operated a minimum of 12hours daily during the season for apportioning the sonar counts byspecies and for tag recovery data from Flathorn Station. Detailed sonarmonitoring and apportioning methodology is described by Barrett et ale(1984) .

All fishwheels were designed by ADF&G Su Hydro staff (ADF&G 1981, 1982).The fishwheels at Flathorn, Sunshine, Talkeetna and Curry stations wererun 24 hours per day except for occasional down time for maintenance,debris problems and high catches that exceeded manpower capabilities.Each fishwheel was checked four or more times daily. Salmon catcheswere tagged and released, except for the following, which were nottagged:

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

3. fish previously tagged;

4. 90% of the pink salmon at Flathorn and Sunshine stations, and50% of the pink salmon caught at Talkeetna and Curry stations;
5. chinook salmon at Flathorn Station, and chinook salmon lessthan 351 mm in fork length at the other three stations.

All recaptured fish were checked for species identification and tagtype, color and number before being released.

In 1984, two tag types were used. All chinook salmon were tagged withPetersen discs. The other species were tagged with Floy FT-4 spaghettitags. The exception was at Curry Station where Petersen disc tags wereused for all species. A percentage of the tags used at all the taggingstations were numbered to determine migrational travel time. The
methodolo~y used to implant the Petersen and spaghetti tags can be foundin ADF&G (1981). .

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

1. chinook salmon--30 consecutiv€ly caught fish, except atSunshine Station, where the sample was 30 consecutively caughtfish from both the east and west bank fishwheels;
2. sockeye salmon--30 consecutively caught fish, except atFlathorn Station, where the sample was 30 consecutively caughtfish from both the east and west channels;

4



The mouths of lower-reach streams listed in Table 2 were surveyed weekly

for salmon presence (by foot. and occasionally by hel icopter) from July

21 to October 7, 1984. A "stream mouth" began at the confluence and

extended one-third mile into the reach.

The next two subsections outline additional 1984 salmon spawning ground

. and tag recovery survey work by ADF&G Su Hydro staff 9 specific to river

.) reach.

". 2.2.1 Lower Reach . .

-) 3. pi nk sa1mon--30 consecut i vel y caught fi sh;

4. chum salmon--20 consecutively caught fish;

5. coho salmon--20 consecutively caught fish.

The procedures followed in 1984 for collecting salmon age 9 length and

sex samples can be found in ADF&G (1982).

On August 22 9 1984 9 25 coho salmon were collected at Sunshine Station

for a fecundity study. The collection procedures used for sampling

fecundity can be found in Barrett et.al. (1984).

2.2 Spawning Ground and Tag Recovery Surveys

Drainage-wide surveys of pre-selected chinook spawning areas were

conducted cooperatively by ADF&G Region II Sport Fish Division and ADF&G

Su Hydro. The surveyed areas have been routinely monitored for chinook

since 1976 (ADF&G 1981). The 1984 surveys were performed from hel i­

copter, fixed-wing airplane, raft and by foot 9 depending on access.

Between mi d-July and mid-August 9 most lower-river areas were surveyed

once and most middle-river areas were surveyed twice.

River
Mile

31.2
39.0
50.5
61.0
66.1
77 .0
85.1
91.5

Stream

Fish Creek
Rolly Creek
Little Willow Creek
Kashwitna River
Sheep Creek
Montana Creek
Sunshine Creek
Trapper Creek

5

River
Mile

31.7
35.2
49.1
59.5
64.0
72.0
83.1
89.2
95.5

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

Stream

Unnamed Creek
Whitsol Creek
Willow Creek
Grays Creek
Caswell Creek
Goose Creek
Rabideux Creek
Birch Creek
Cache Creek

Table 2.

-------------------_..
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Mainstem and slough habitats above RM 28 were surveyed weekly fromAugust 21 to October 17 by helicopter. Suspected salmon-spawning areaswere checked by foot and boat between scheduled surveys and classifiedas spawning areas if one or more of the following conditions were met:
1. visual identification of one or more actively mating pairs offish;

2. presence of one or more distinct redds;

3. confirmed presence of live eggs by intragravel sampling .
The mouths of the streams listed in Table 2, and confirmed mainstem andslough salmon-spawning habitats in the lower reach were mapped anddescribed in terms of channel morphology, substrate composition andground water presence •

Preci se eva1uati ons of substrates at stream mouths were performed astime permitted using a McNeil sampler and sieves. Substrates weresampled for eggs by excavation with a shovel or backpack-mountedHomelite water pump and screen •

2.2.2 Middle Reach

Salmon-spawning surveys were conducted between July 21 and October 14.Specific chinook surveys were made between July 21 and August 18 of allsuspected middle-reach spawning streams. Each stream was generallysurveyed twice by helicopter or on foot to the upper limit of fishmigration •

All sloughs and streams of suspected adult salmon use were surveyedweekly from August 6 to October 11. Sloughs were surveyed on foot overtheir entire distance, and streams to standard index markers.Exceptions were Indian River (RM 138.6) and Portage Creek (RM 148.9), inwhich the entire reaches accessible to salmon were surveyed. Threestreams located in Devil Canyon: Cheechako Creek (RM 152.4), ChinookCreek (RM 157.0) and Devil Creek (RM 161.0) were similary surveyed.
Observed residence data was taken for chum and sockeye at three-dayintervals from slou;hs Moose (RM 123.5), AI (RM 124.6), 8A (RM 125.1)and 11 (RM 135.3). Observers used polarized glasses and polarized 7 x35 Bushnell binoculars to detect and identify tagged chum and sockeyefrom Curry Station. Observers recorded sighting date, tag number,species, location in the slough and activity of each tagged salmon.
Main channels and side channels were surveyed weekly by helicopter f:''JmAugust 27 to October 13. Criteria presented in Section 2.2.1 were usedto identify spawning sites .

Tag recovery surveys were conducted in conjunction with spawning groundsurveys by recordi ng numbers of 1i ve tagged and untagged fi sh of eachspecies.

6
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The daily fish counts by each SSS counter at Yentna Station were
apportioned by species based on the composition of the catch by the
fishwheel operating on the same day off the same bank. When the daily
fishwheel catch was less than 150 fish, the SSS counts were apportioned
according to the cumulative fishwheel catch for the succeeding number of
days required to reach a 150 fish threshold catch sample.

2.3.2 Tag and Recapture Estimates

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

2.3.3 Escapement Timing

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

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

2.3.4 Age Samples

Standard scale analysis techniques (Clutter and Whitesel 1956) were
used to determine the ages of migrating salmon. The Gilbert-Rich
notation is used to describe salmon ages.

2.3.5 Slough Escapements

Sockeye and chum .salmon escapements to individual sloughs above RM 98.6
were cal cul ated usi ng spawner abundance data adjusted by average fi sh

7
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observed residence (Cousens et al. 1982). Two exceptions to this method
were: 1) when a peak escapement count for a slough was 1ess than 15
live and dead fish and 2) when only one spawning ground survey was made.
Total slough escapements in these cases were calculated using the
following formula:

Ax = B (T)

where x = estimated escapement of Slough x

A = sum of escapements to all sloughs having peak counts
~ 50 fish

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

T = single highest fish count at Slough x.

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

8
h _



•••••••

REFERENCES

Alaska Department of Fish and Game. 1981. Phase I final draft report.
Subtask 7.10. Adult anadromous fisheries project (June - September
1981). Alaska Department of Fish and Game Susitna Hydro Aquatic
Studies. Anchorage, Alaska, USA.

• 1982. Phase II final draft procedures manual. Subtask 7.10.
--TAquatic Studies procedures manual. Alaska Department of Fish and

Game Susitna Hydro Aquatic Studies. Anchorage, Alaska, USA.

__.,..,.' 1983. Susitna Hydro aquatic studies phase II final report.
Volume 2. Adult anadromous fish studies, 1982. Alaska Department
of Fish and Game Susitna Hydro Aquatic Studies. Anchorage, Alaska,
USA.

• 1984. Susitna Hydro aquatic studies (May 1983 - June 1984)
---procedures manual. Alaska Department of Fish and Game Susitna

Hydro Aquatic Studies. Anchorage, Alaska, USA.

Bakkala, R.G. 1970. Synopsis of biological data on the Chum Salmon,
Oncorhynchus keta (Walbaum) 1972. FAO Species Synopsis No. 41,
U.S. Fish and!WlTdlife Service Circular 315, Washington, D.C., USA.

Barrett, B.M. 1972. 1972 Tustumena Sockeye Salmon Research Report.
Alaska Department of Fish and Game, Division of Commercial
Fisheries, Soldotna, Alaska, USA.

___• 1974. An assessment of the anadromous fish populations in the
upper Susitna River watershed between Devil Canyon and the Chulitna
River. Alaska Department of Fish and Game, Division of Commercial
Fisheries, Anchorage, Alaska, USA.

· 1974. 1971-1973 sockeye salmon fry production studies on
--~selected streams in the Kasilof River watershed. Alaska Department

of Fish and Game, Division of Commercial Fisheries, Cook Inlet Data
Report Series No. 73-8, Soldotna, Alaska, USA.,

· 1984. Summary of abundance and distribution of adult salmon in
--~Susitna River sub-basins. Presented at: Aquatic Habitat Workshop

No. I, Susitna Hydroelectric Project, Northern Li ghts Inn,
Anchorage, Alaska, February 15, 1984. .

Barrett, B.M., F.M. Thompson, and S.N. Wick, 1984. Adult anadromous
fish investigations: May - October 1983. Alaska Department of
Fish and Game Susitna Hydro Aquatic Sturlies. Report No.1.
Prepared for Alaska Power Authority. Anchorage, Alaska, USA.

Bendix Corporation. 1980. Installation and operational manual side
scan sonar counter (1980 Model). Report No. SP-78-017, North
Hollywood, California, USA.

BMDP. 1981. BMDP statistical software. University of California
Press, Berkley, California, USA.

154



155

1970. Freshwater fi shes of north­
Fisheries Research Board of Canada,

1982. A
Canadian

No. 1108,

Ken Middleton and

Cousens, N.B.F., G.A. Thomas, C.G. Swann, and M.C. Healey.
review of salmon escapement estimation techniques.
Technical Report of Fisheries and Aquatic Sciences,
Nanaimo, British Columbia, Canada.

McPhail, J.D. and C.C. Lindsey.
western Canada and Alaska.
Bulletin 173, Ottawa, Canada.

Meehan, W.R. 1961. Use of a fishwheel in salmon research management.
Transactions of the American Fisheries Society Vol. 90:490-494.

Middl eton, K. 1984. Personal Communication.
Associates, Anchorage, Alaska, USA.

Mills, M.J. 1983. Alaska Statewide Harvest Study. ADF&G Federal Aid
in Fish Restoration. Volume 24. SW-I.

Clutter, R.I. and L.E. Whitesel. 1956. Collection and interpretation
of sockeye salmon scales. Bulletin of International Pacific Salmon
Fisheries Commission, No.9, Canada.

Delaney, K. 1984. Personal Communication. Alaska Department of Fish
and Game, Division of Sport Fish, Anchorage, Alaska, USA.

Hart, J.L. 1973. Pacific fishes of Canada. Fisheries Research Board
of Canada, Bulletin 180, Ottawa, Canada.

Lagler, K.F., J.E. Bardach and R.R. Miller. 1962. Ichthyology. John
Wiley and Sons, Inc., New York, New York, USA.

Morrow, J.E. 1980. The freshwater fishes of Alaska. Alaska Northwest
. Publishing Company, Anchorage, Alaska, USA.

Neilson, J.D., and G.H. Geen. 1981. Enumeration of spawning salmon
from spawner residence time and aerial counts. Transactions of the
American Fisheries Society 110:554-556.

Ricker, W.E. 1975. Computations and interpretations of biological
statistics of fish populations. Bulletin 191. Information Canada,
Ottowa, Canada.

Schaefer, M.B. 1951. A study of the spawning populations of sockeye
salmon in the Harrison River system, with special reference to the
prob1em of enumeration by means of marked members. Internati ona1
Pacific Salmon Fisherie~ Commission, Bulletin IV, New Westminster,
British Columbia, Canada.

Seber, G.A. and R. Felton. 1981. Tag loss and the Petersen ma rk­
recapture experiment. Biometrika 68 (1):211-219.

)

_______________________d



U.S. Geological Survey (USGS). 1984. Provisional summary of 1984 waterresources data for Alaska.

Thompson, F.M. and B.M. Barrett. 1983. Analysis of the species selec­tivity of fishwheels for the capture of adult salmon in the SusitnaRiver In Synopsis of the 1982 aquatic studies and analysis of fishand habitat relationships. Alaska Department of Fish and Game, SuHydro Aquatic Studies Program, Anchorage, Alaska, USA.
Trihey, E.W. Memorandum to Andrew Hoffmann, 10 August 1984. AlaskaDepartment of Fish and Game, 620 E. 10th Avenue, Anchorage, Alaska,USA.

/-~).-"
••••••:/~-)

.--~ .

••••••••... )...~
•..---~

15t





TABLE OF CONTENTS

TABLE OF CONTENTS 0 0 0 0

APPENDICES 0 0 0 0 • 0 0

LIST OF FIGURES 0 0 0 0 0

LIST OF TABLES 0 0 0 0 0 0 0 0 0 0

LIST OF PLATES 0 0 • • 0 0 0 0 0 0 0 0 • 0

LIST OF APPENDIX FIGURES 0 0 0 0 0 0 0 0 0 0 0

LIST OF APPENDIX TABLES 0 0 0 0 0 0 0 0 0 0 0 0

INTRODUCTION 0

OBJECTIVES 0

METHODS 0 0

Mainstem and Slough Habitats
Stream Mouth Habitats 0 0 0 • 0

RESULTS AND DISCUSSION 0 0

Mainstem Habitats 0 00 0 0 0 0 0 0 0

Slough Habitats 0 0 0 0 • 0 0 0

Stream Mouth Habitats 0

Chinook Salmon 0

Sockeye Salmon
Pink Salmon 0 0 0 0

Chum Salmon 0 0 0 0

Coho Salmon 0 0 0 0 0 0 0 0

SUHMARY

Mainstem Habitats
Slough Habitats 0 0 0 0 0

Stream Mouth Habitats 0

GLOSSARY 0 0

REFERENCES 0

CONTRIBUTORS

ACKNOWLEDGEMENTS 0

A1

PAGE

Al
A2
A2
A3
A3
M
A8

A9

A9

A9

A9
A9

A24

A24
A26
A28

A30
A31 0

A32
A33
A35

A36

A36
A36
A36

A38

MO

A42

A43

h _



)

Appendix

A

B

c

D

Figure

1

2

3

4

APPENDICES

Site descriptions and maps of mainstem and
slough salmon spawning areas located in
the lower Susitna River between RM 28.0
and 98.6 in 1984.

Site descriptions, site maps and the adult
salmon usage of stream mouths in the lower
Susitna River between RM 28.0 and 98.6 in
1984.

Escapement counts of adult salmon in lower
Susitna River mainstem, sloughs and stream
mouths between RM 28.0 and 98.6 in 1984.

Depth/substrate transect data collected at
two mainstem discharges at lower Susitna
River stream mouths between R~1 28.0 and
98.6 in 1984.

LIST OF FIGURES

Lower Susitna River (RM 28.0-98.6) illus­
trating open leads observed on March 18,
1983.

Lower Susitna River salm~n spawning study
area (RM 28.0-98.6), 1984.

Mainstem salmon spawning areas identified
in the lower Susitna River between RM 28.0
and 98.6, 1984.

Slough salmon spawning areas identified in
the lower Susitna River between RM 7.8.0
and 98.6, 1984.

A2

Page

A45

A63

,G,108

A114

A10

A21

A25

A29

••••••
•••••
II
II
I

------
7



.)

)
~ ---/

Table

1

2

3

4

5

6

7

8

Plate

1

2

3

4

5

LIST OF TABLES

Lower Susitna River stream mouths surveyed
weekly from July 21 to October 1, 1984.

Chinook salmon peak counts of stream
mouths between RM 28.0 and 98.6 in order
of contribution, 1984.

Sockeye salmon peak counts in stream
mouths between RM 28.0 and 98.6 in order
of contribution, 1984.

Pink salmon peak counts in stream mouths
between RM 28.0 and 98.6 in order of
contribution, 1984.

Abundance of pink salmon spawners in
lower-river stream mouths, 1984.

Chum salmon peak counts in lower reach
stream mouths in order of contribution,
1984.

Abundance of chum salmon spawners in
lower-river stream mouths, 1984.

Coho salmon peak counts in stream mouths
between RM 28.0 and 98.6 in order of
contribution, 1984.

LIST OF PLATES

Aerial view of a salmon spawning area
illustrating redds, 1984.

Ground view of a salmon redd, 1984.

Egg pumping a salmon area to verifv the
presence of eggs, 1984.

Example of upwelling associated with
slough and side channel spawning areas,
1984.

Example of bank'seepage associated with
slough and side channel spawning area,
1984.

A3

Page

A23

A30

A31

A32

A33

A34

A34

A35

A22

A22

A23

A27

A27



Figure

A-I

A-2

A-3

A-4

A-S

A-6

A-7

A-8

A-9

A-I0

A-ll

A-12

A-13

LIST OF APPENDIX FIGURES

Appendix A

Coho salmon slough spawning site at RM
57.0R in the lower Susitna River, 1984.

Chum salmon mainstem spawning site at RM
62.1R in the lower Susitna River, 1984.

Chum salmon slough spawning site at RM
63.2R in the lower Susitna River, 1984.

Chum salmon mainstem spawning site at RM
71.6R in the lower Susitna River, 1984.

Chum salmon mainstem and slough spawning
sites between RM 73.9C and 74.SR in the
lower Susitna River, 1984.

Chum salmon mainstem spawning site at RM
75.0L in the lower Susitna River, 1984.

Chum salmon mainstem spawning site at RM
79.2L in the lower Susitna River, 1984.

Chum salmon mainstem spawning site at RM
87.0R in the lower Susitna River, 1984.

Coho salmon mainstem spawning site at RM
87.5R in the lower Susitna River, 1984.

Chum salmon .mainstem and slough spawning
sites between RM 88.7R and 90.1R in the
lower Susitna River, 1984.

Chum and coho salmon mainstem spawning
sites between RM 92.0C and 93.5L in the
lower Susitna River, 1984.

Chum and coho salmon mainstem and slough
spawning sites between RM 93.5L and 95.8L
in the lower Susitna River, 1984.

Chum salmon mainstem spawning sites at RM
98.6L in the lower Susitna River, 1984.

A4

Page

A50

A51

AS2

AS3

A54

A55

A56

A57

A58

A59

A60

A61

A62



~-"j
•••••
III

•
k~)

•••••••..J
•

Fi gure

B-1

8-2

B-3

8-4

8-5

8-6

8-7

8-8

B-9

8-10

8-11

LIST OF APPENDIX FIGURES (cont.)

Appendix 8

Locations of streams in the lower Susitna
River (RM 28.0-98.6) and adult salmon
usage for each stream-mouth, 1984.

Fish Creek (RM 31.2) stream mouth reach
with transects, substrates and adult
salmon usage indicated.

Fish Creek Transects 1 and 2 depicting
water surface elevations at two different
Susitna River discharqes measured at the
Sunshine gaging station (RM 83.9'.

Noname Creek (RM 31.7) stream mouth reach
with transect, substrates and adult salmon
usage indicated.

Transect at Noname Creek depicting water
surface elevations at two different Susitna
River discharges measured at the Sunshine
gaging station (RM 83.9).

Whitsol Creek (RM 35.2) stream mouth reach
with transects, substrates and adult
salmon usage indicated.

Transect at Whitsol Creek depicting water
surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station(RM 83.9).

Rolly Creek (RM 39.0) stream mouth reach
with transects, substrates and adult
salmon usage indicated.

Transect at Rolly Creek depicting water
surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.91.

Willow Creek (RM 49.1) stream mouth reach
with transect, substrates and adult salmon
usage indicated.

Transect at Willow Creek depicting water
surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.9).

AS

Page

A7l

A74

A75

A76

An

A78

A79

A80

A81

A82

A83



)

Figure

8-12

8-13

B-14

8-15

8-16

8-17

8-18

8-19

B-20

B-21

B-22

LIST OF APPENDIX FIGURES (cont.)

Appendix B (cont.)

Little Willow Creek (RM 50.5) stream mouth
reach with transect, substrates and adult
salmon usage indicated.

Transect at Litt,e Willow Creek depicting
water surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.9).

Grays Creek (RM 59.5) stream mouth reach
with transect, substrates and adult salmon
usage indicated.

Transect at Grays Creek depicting water
surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.9).

Kashwitna River (RM 61.0) stream mouth
reach with substrates and adult salmon
usage indicated.

Caswell Creek (RM 64.0) stream mouth reach
with transect, substrates and adult salmon
usage indicated.

Transect at Caswell Creek depicting water
surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.9).

Sheep Creek (RM 66.0) stream mouth reach
with transect, substrates and adult salmon
usage indicated.

Transect at Sheep Creek depicting water
surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.9).

Goose Creek (RM 72.0: stream mouth reach
with transect, substrates and adult salmon
usage indicated.

Transects at Goose Creek depicting water
surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.9).

A6

Page

A84

A85

A86

A87

A88

A89

A90

A91

A92

A93

A94



.-
•-­•••••/--)

..
••••••..-)
•

Fi gure

B-23

B-24

B-25

B-26

B-27

B-28

B-29

B-30

B-31

B-3?

B-33

LIST OF APPENDIX FIGURES (cont.)

Appendix B (cont.)

Montana Creek (RM 77.0) stream mouth reach
with transect, substrates and adult usage
indicated.

Transects at Montana Creek depicting water
surface elevations at two different
Susitna River discharges measured. at the
Sunshine gaging station (RM 83.9).

Rabideux Creek (RM 83.1) stream mouth
reach with transect, substrates and adult
salmon usage indicated.

Transects at Rabideux Creek depicting
water surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.9).

Sunshine Creek (RM 85.l) stream mouth
reach with transect, substrates and adult
salmon usage indicated •

Transects at Sunshine Creek depicting
water surface elevations at two different
Susitna River discharges measured at the
Sunshine gaging station (RM 83.9).

Birch Creek (RM 89.2) stream mouth reach
with transect, substrates and adult salmon
usage indicated.

Birch Creek Slough (RM 88.4) stream mouth
reach with pink salmon spawning areas
indicated.

Transects at Birch Creek depicting water
surface elevations at two different
Susitna River discharges measured at
Sunshine gaging station (RM 83.9\.

Trapper Creek (RM 9l.5) stream mouth reach
with transect, substrates and adult salmon
usage indicated.

Transects at Trapper Creek depicting water
surface elevations at two different
Susitna River discharges measured at
Sunshine gaging station (RM 83.9).

A7

Page

A95

A96

A97

A98

A99

AlOO

AlOl

Al02

Al03

Al04

Al05



)
,~/

Figure

B-34

B-35

Table

B-1

C-1

C-2

C-3

0-1

LIST OF APPENDIX FIGURES (cant.'

Appendix B (cant.)

Cache Creek (RM 95.5) stream mouth reach
with transect, substrates and adult salmon
usages indicated.

Transects at Cache Creek depicting water
surface elevations at two different
Susitna River discharqes measured at
Sunshine gaging station (RM 83.9).

LIST OF APPENDIX TABLES

Appendix B

Summary of stream interface reach and
adult salmon usage for streams between RM
28.0 and 98.6 of the Susitna River in
1984.

Appendix C

Survey counts of adult salmon in mainstem
sites between RM 28.0 and 98.6 in 1984.

Survey counts of adult salmon in sloughs
between RM 28.0 and 98.6 in 1984.

Survey counts of adult salmon in stream
mouths between RM 28.0 and 98.6 in 1984.

Appendix 0

Depth/substrate transect data collected at
two mainstem discharges at' lower Susitna
River stream mouths between RM 28.0-98.6,
1984.

AS

Page

A106

A107

A73

A109

AllO

A111

A115

I
I
I
I
I



A9

OBJECTIVES

INTRODUCTION

Seventeen lower-river stream mouths between RM 28 and 98.6 were surveyed
weekly from July 21 to October 1, 1984 (Table 1). The primary
objectives of these surveys were to determine the distribution, timing
and magnitude of salmon spawning.

Oncorhynchus 12.
O. tshawytscha
O. nerka
0:- ~orbuscha
0:- eta
0:- K1SiJtch

Pacific Salmon
Ch;nooksalmon
Sockeye salmon
Pink salmon
Chum salmon
Coho salmon

1) Identify distribution, timing and abundance of salmon spawning in
main channel, side channel, slough and stream mouth habitats o~ the
lower Susitna River (RM 28.0 - 98.6).

2) Identify the general habitat characteristics of those areas
utilized by spawning salmon.

Anadromous fish species addressed in this report are:

The proposed hydroel ectri c project may impact fi sh resources in the
lower Susitna River through changes in flow, water quality and
temperature in the slough, side channel, main channel, and stream
mouth habitats. Information on the distribution, timing and magnitude
of salmon spawning in these habitats is necessary to assess impacts and
to plan appropriate mitigation measures.

METHODS
Mainstem and Slough Habitats

An aerial survey from RM 26.0 to 96.0 was conducted by R &MConsultants
on March 18, 1983 (Coffin 1983). The open water leads observed during
that survey were mapped as possible salmon spawning sites (Figure 1).
No attempt was made to di stingui sh between vel oci ty and warm water
leads. Salmon, particularly chum, often select warm water upwelling
areas for spawning (Vining et al. 1985; Bakkala 1970; Kogl 1965'.

Aerial surveys in the lower-river study reach (Figure 2) were conducted
weekly from August 21 to October 17, 1984 to locate salmon spawning
sites (Plate 1). Suspected spawning sites identified from the air, were
resurveyed on foot to verify spawning. Verification was determined
through visual observation of salmon redds (Plate 2) and/or locating
salmon egg~ in the substrate with standard egg pumping equipment (Plate
3). Spawnlng areas were mapped with the species, numbers of live and
dead salmon, number of redds and upwelling noted. More detailed
methods can be found in Barrett et al. (1985).

Stream Mouth Habitats
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Figure 1. Lower Susitna River (RM 28.0 - 98.6) illustrating open
leads observed on March 18, 1983.
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Figure 1 (cant.) Lower Susitna River (RM 28.0 - 98.6) illustrating
open leads observed on March 18, 1983.
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Figure 1 (cant.) Lower Susitna River (RM 28.0 - 98.6) illustrating
open leads observed on March 18, 1983.
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Figure 1 (cant.) Lower Susitna River (RM 28.0 - 98.6) illustrating
open leads observed on March 18, 1983.
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Lower Susitna River (RM 28.0 - 98.6) illustrating
open leads observed on March 18, 1983.
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Figure 1 (cant.) Lower Susitna River (RM 28.0 - 98.6) illustrating
open leads observed on March 18, 1983.
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Figure 1 (cant.) Lower Susitna River (RM 28.0 - 98.6) illustrating
open leads observed on March 18, 1983.
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Figure 2. Lower Susitna River salmon spawning area (RM 28.0 - 98.6), 1984.
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Aerial view of a salmon spawning area illustrating redds,
1984.
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Plate 2. Ground view of a salmon redd, 1984.

Plate 1.
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Plate 3. Egg pumping a salmon area to verify the presence of eggs,
1984.

Table 1. Lower Susitna River stream mouths surveyed weekly from July 21
to October 1, 1984.

Stream River Stream River
Mile f1i 1e

Unnamed Creek 31.7 Fi sh Creek 31.2
Wh·itsol Creek 35.2 Rolly Creek 39.0
Wi 11 ow Creek 49.1 Little Willow Cr. 50.5
Grays Creek 59.5 Kashwitna River 61.0
Caswell Creek 64.0 Sheep Creek 66.0
Goose Creek 72.0 Montana Crp.ek 77 .0
Rabideux Creek 83.1 Sunshine Creek 85.1
Cache Creek 95.5

The term stream mouth refers to the segment of stream extending from its
confluence with the Susitna River mainstem, side-channel or slough to a
distance one-third mile upstream. Oata recorded during each weekly
survey included the species and number of salmon present and if spawning
was observed. To determine if spawning occurred the following criteria
were used:
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RESULTS AND DISCUSSION
Hainstem Habitats

Surface substrate was assessed in accordance with standard procedures

(ADF&G 1983d).

I
I

visual identification of one or more actively mating fish

pa irs;
one or more distinct redds;
confirmed presence of live eggs by intragravel sampling.

1)

2)
3)

A profile of each stream mouth was developed by measuring the depth, at

two foot intervals, along one or two transects. Stream mouth profiles

were determined for two Susitna River discharges.

Twelve mainstern spawning sites were identified in 1984 (Figure 3).

Chum salmon spawned in 11 of these sites and coho salmon spawned at two.

The other salmon species were not observed spawning in the mainstern.

~laps and habitat descriptions of the 12 spawning sites can be found in

Appendix A.

The Susitna River mainstem is comprised of main-channel and side-channel

habitats. Sautner et al. (1984) describes the main channel habitat in

the middle reach of the Susitna River as being characterized by high

water velocities and well-armored streambeds. Main-channel habitat

downstream of the Chulitna River confluence has different

characteristics than similar habitat in the middle reach. The main

channel in the lower reach is highly braided and in places, not easily

distinguishable. Main channel substrates in the lower river are

generally less armored and less stable than those of the middle river.

As a result, the morphological character of main-channel habitats in the

lower river often changes during high mainstem discharges. Side-channel

habitat is characterized by shallower depths, lower velocities and

smaller streambed materials than the adjacent habitat of the main

channel river (Sautner et a1. 1984). Side channels in the lower river

are often difficult to distinguish from the braided main-channel

habitats. Side-channel habitats have generally narrower channels that

are separated from the main channel by stable vegetated islands. For

the purposes of this study, however, both main channel and side-channel

habitats have been classified as mainstem habitats since our ability to

distinguish between the two habitat types on the basis of their physical

and hydraulic characteristics was limited.

Survey conditions prior to late September were poor due to high water

and turbidity levels. As a result, earlier surveys may not have

documented all of the spawning activity present. A flood in early

September eliminated signs of spawning prior to that time. Lower water

and turbidity levels beginning in late September improved visibility

conditions which increased the frequency and accuracy of spawning

observations.
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Figure 3. Mainstem salmon spawning areas identified in the lower

Susitna River between RM 28.0 and 98.6, 1984.
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The majority of ma i nstem spawn i ng was documented from 1ate September

until mid-October, just prior to freeze up. High mainstem discharges

and turbidity in early September limited our ability to observe earlier

spawning activity. Based on the escapement counts at mainstem sites, it

is 1ikely that the peak of chum salmon spawning occurred during the

first two weeks of September. Chum salmon spawning was essentially over

by the second week of October. From the 1imited data available, it

appears that the peak of coho spawning in mainstem sites occurred around

the second week of October.

A conservative estimate of between 2,600 to. 3,900 chum salmon spawned at

mainstem sites in the lower Susitna River. This represents between 0.3

to 0.5 percent of the 1984 Susitna River escapement (Barrett et 21.

1985). Observed residence studies conducted in 1983 and 1984 have

determined that a peak count represents about 50 percent of a spawning

escapement. The highest fish count (live and dead) for mainstem sites

was probably not made at the peak spawning period due to high mainstem

discharges and turbidity. Using this assumption, an expansion factor of

three was used to determine the upper limit of the range (Barrett et al.

1985). Coho salmon exhibited a range of 200 to 400 fish spawning in two

mainstem sites. This is between 0.1 to 0.2 percent of the 1984 Susitna

River escapement.

The maj ority of the chum sa1man spawni ng occurred at: Trapper Creek

side channel (RM 90.3L); Sunset side channel (RM 87 .OR); the Chul itna

River mouth (RM 98.6L) and Circular side channel (RM 75.0L).

Collectively, these sites supported 90 percent of the spawning while the

other eight sites had the remaining 10 percent, based on survey counts.

Trapper Creek side channel had 96 percent of the coho sa1man spawni ng

while Sunset side channel had the remaining four percent, based on

survey counts. Surveys conducted by the Aquatic Habitat and Instream

Flow Study of the Susitna Hydro Project indicated that several of these

sites may have had more util ization than our survey counts indicate

(Bigler 1985a).

Upwelling (Plate 4), bank seepage (Plate 5) or open leads in winter

were observed at 10 of the 12 spawning sites. The major chum salmon

spawning sites and the two coho salmon spawning sites all had associated

upwelling or bank seepage. It is likely that some degree of upvlelling

occurs at the remaining sites although it was not detected during our

surveys. Other studies have shown that chum salmon select upwelling

areas in which to spawn (Vining et al. 1985; Bakkala 1970; Kogl 1965).

Slough Habitats

Slough habitats can be divided into two types: upland sloughs and side

sloughs. The main difference between the two types is that the upstream

end of an upland slou9h does not connect with the mainstem even at high

mainstem discharges (Sautner et al. 1984). A feature that distinguishes

side slough habitat from side-channel habitat is that side sloughs

usually convey clear water from small tributaries and/or upwelling

groundwater in an unbreached condition (Sautner et al. 1984). All of

the slough salmon spawning sites located in this study fall in the side

slough category.
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Survey condi ti ons encountered in slough surveys were simi 1ar to those
encountered in the mainstem. Survey conditions improved as mainstem
discharges fell in late fall, which increased the frequency and accuracy
of spawning observations.

Spawning was observed in six sloughs (Figure 4), five of which were used
.by chum salmon and one by coho salmon. The other salmon species were
not observed spawning in lower-river sloughs. Maps and habitat
descriptions of the six sloughs can be found in Appendix A.

Slough spawning by chum and coho salmon was documented in late September
and early October as visibility improved just prior to freeze up. It is
probable that earlier spawning occurred that was not observed due to
high mainstem discharges and turbidity. The peak of spawning in lower­
river slough sites appears to follow a pattern similar to the mainstem.
Peak chum salmon spawning probably occurred the first two weeks of
September and was essentially over by the second week in October.
Similarly, the peak coho salmon spawning, in the single slough site,
occurred during the second week of October.

Using procedures outl ined in Barrett et al. (1985', it was estimated
that 700 to 1,000 chum and 10 to 20 coho spawned in slough sites in the
lower ri ver. Both of these ranges are 1ess than 0.1 percent of the
Susitna River escapement.

~10st of the spawning occurred at Cache Creek Slough (RM 96.0L) and
Musher Slough (RM 95.2R). Collectively, these sloughs supported 90
percent of the spawning while the other three sloughs supported the
remaining 10 percent as determined by spawning ground counts. The only
slough found to have spawning coho salmon was Rustic Wilderness Slough
(RM 57.0R), in which six fish and nine redds were observed.

Four sloughs, in which salmon spawned, had associated upwelling, bank
seepage or were identified as an open lead area. Cache Creek Slough,
which had most of the chum salmon spawning, had no visible upwelling or
bank seepage. Cache Creek flows into the slough and probably provides
adequate intragravel flows that attracted the spawning.

Stream - Mouth Habitats

Descriptions of individual stream-mouth habitat characteristics and a
summary of adult salmon use is provided in Appendix B. Also included in
Appendix B a-~ maps depicting the spawning areas within each stream
mouth. Additional habitat and stream-mouth depth profiles are provided
in Appendix D.

The Deshka River was not specifically induded in the survey program
because hi gh densiti es of sport fi shermen use the stream mouth, and
water depths and lack of clarity thwarted definitive results.
Historically, chinook, sockeye, pink and coho salmon have spawned in.
this drainage (ADF&G 1982b).
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Locatlon Observed F1Sh Observed 5puwnl0g
Site R, vel/ Observed Number at Observation
Number Mile Legal Upwell i"9 Species Redds Live Dead Date

S7.0R S21NOSW2SCCO Upwell i ng Coho 9 6 0 10/13

2 63.2R S21NOSWOIDCD Upwelling Chum 3 4 0 10/11

3 74.SR S23NOSW19RCB Open Lead Chum 12 0 16 10/08

4 89.SR S2SNOSW248BC None Chum 4 12 0 10/09

S 9S.2R S26NOSW36ADB B. Seepag~/ Chum 41 B4 S2 09/2B

6 96.0L S26NOSW3SABB None Chum 4 160 09/27

1/ l.ookinfj upstretUlI: R-riC]ht bank; C-center~ 1..1l'!ft h.lnk.
~! U,lflk ~~epage••

-J...-
Figure 4. Slough salmon spawning areas identified in the lower

Susitna River between RM 28.0 and 98.6, 1984 .
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Chinook Salmon

The chinook migration at Sunshine Station was essentially complete 15

days prior to the first survey on July 21 (Barrett et al. 1985).

Therefore, assessment of spawning and passage in stream mouths was not

representative of the entire migration.

Chinook salmon used five stream mouths for either passage to upstream

spawning areas or as holding areas prior to continuation of their

Sus i tna River mi grati on. The most important were Bi rch and Montana

creeks (Table 2 and Appendix Table C-31. Twenty-six of the 39 fish

counted were at these stream mouths.

Table 2. Chi nook salmon peak counts of stream mouths between RM 28.0

and 98.6 in order of contribution, 1984.

River Number Counted Percent Spawning

Stream Mile Date Live Dead Total Contribution Observed

(J Birch Creek 89.2 8/9 13 3 16 41.0 no

Montana Creek 77.0 8/14 4 6 10 75.6 no

Rabideux Creek 83.1 7/7 8 0 8 20.5 no

Goose Creek 72.0 7/27 3 0 3 7.8 no

Caswell Creek 64.0 8/6 1 1 2 5.1 no

TOTAL 29 10 39 100.0

Chinook were documented in lower-river stream mouths from July 23 to

August 21 (Appendix Table C-3). Sport fish harvests and fishwheel

catches at Sunshine Station indicate chinook salmon are generally

abundant in the lower river and probably stream mouths beginning in

early June (ADF&G 1983a).

Chinook did not spawn in the five stream mouths they occupied (Appendix

Tabl e 8-1).

The Deshka River, not included in the lower river survey program, was a

major chinook-producing system. Spawning pr0bably did not occur in the

mouth of the Deshka because a 1984 assessment of the substrate indicate

a composition of primarily silt and sand, which is not preferred by

chinook for spawning (Burner 1951\. Passage through the mouth of the

Deshka River began in May and probably ended, as in other lower-river

stream mouths, sometime in August.
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Sockeye Salmon

Sockeye salmon were observed in eight of 17 lower-river streams surveyed
between July 23 and October 1 (Appendix Table C-3). All sockeye
observed during these surveys were second-run fi sh. Fi rst-run sockeye
had completely passed Sunshine Station by June 28 and were known to
spawn above R~1 28 in only the Fish Creek drainage (Talkeetna River
System) (8arrett et al. 1985).

Sockeye salmon utilized eight lower-river stream mouths for either
passage or holding. Most (88%) of the 608 sockeye were observed in
Willow, 8irch, Goose and Fish creeks (Table 3). Sockeye were present in
stream mouths from July 23 to September 1 (Appendix Table C-3).

Ashton and Trihey (1985) reported possible fish access problems into
several lower-river streams at with-project flows. Sockeye occupied
three of these areas: Goose and Rabideaux creeks and Fish Creek, which
enters Kroto Slough. A combined 25 percent of the sockeye were observed
at these stream mouths ITable 31.

Table 3. Sockeye salmon peak counts in stream mouths between R~1 28.0
and 98.6 in order of contribution, 1984.

River Number Counted Percent Spawning
Stream Mile Date live Dead Total Contribution Observed

Wi 11 ow Creek 49.1 8/21 210 2 212 35.2 no
Birch Creek 89.2 7/29 174 0 174 28.9 no
Goose Creek 72.0 7/27 74 0 74 12.3 no
Fish Creek 31.2 8/17 68 1 69 11.5 no
Sunshine Creek 85.1 8/3 42 0 42 6.9 no
Little Willow Cr 50.5 8/21 11 ,1 12 2.0 no
Cache Creek 95.5 8/15 12 0 12 2.0 no
Rabi deux Creek 83.1 7/29 7 0 7 1.2 no

TOTAL 598 4 608 100.0

High Susitna River discharges have been associated with alterations in
salmon migration behavior, either slowing or stopping upstream movement
(ADF&G 1983c; 8arrett et al. 1984, 1985). Stream mouths increase in
area during high discharges due to Susitna River backwater effects and
probab1y were more important as hol di ng areas duri ng these peri ods.
Ashton and Trihey (1985) identified five stream mouths, in which sockeye
were observed, where with-project flows may moderately decrease the
backwater area. These were Birch, Fish, Sunshine, Little Willow and
Rabideaux creeks.
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Sockeye salmon were not observed spawning in any lower-river stream
mouths (Appendix Table B-1). Although the Deshka River was not included
in the survey program, there was probably no spawning at the mouth of
this river because the substrate was primarily a silt-sand composition,
not suitable for spawning (Burner 1951).

Pink Salmon

Lower-river streams supported most of the Susitna River basin pink
salmon spawning in 1984. Approximately 60 percent of the 3.6 mill ion
Sus itna River pi nk escapement spawned in lower-river streams between
Flathorn and Sunshine stations excluding the Yentna River (Barrett et
al. 1985).

Tn 1984, pink salmon used 12 lower-river stream mouths for either
passage to upstream spawning areas or as holding areas during their
Susitna River migration (Table 4 and Appendix Table C-3). A total of
5,941 fish were counted in these streams during peak surveys. Most
(76%) were in Willow, Sunshine and Birch creeks. Pinks were observed in
stream mouths from July 28 to September 9, and were most abundant during
the first two weeks of August. Passage did not appear to be a problem
at natural flows, but may be restricted during with-project flows at
Caswell, Goose, Montana and Trapper creeks, which collectively accounted
for 12 percent of the fish counted in stream'mouths.

Table 4. Pink salmon peak counts in stream mouths between RM 28.0 and
98.6 in order of contribution, 1984.

River Number Counted Percent Spawning
Stream Mile Date Live Dead Total Contribution Observed

Wi 11 ow Creek 49.1 8/6 2,871 0 2,871 48.3 yes
Birch Creek 89.2 8/9 889 15 904 15.2 yes
Sunshine Creek 85.1 8/10. 750 16 766 12.9 yes
Little Willow Cr 50.5 8/21 287 125 412 6.9 yes
Goose Creek 72.0 7/31 279 3 282 4.7 yes
Trapper Creek 91.5 7/28 234 0 234 4.0 yes
Sheep Creek 66.1 8/13 209 2 211 3.6 yes
Montana Creek 77 .0 8/14 170 12 182 3.1 yes
Rabideux Creek 83.1 8/17 35 0 35 0.6 no
Caswell Creek 64.0 8/20 26 3 29 0.5 yes
Cache Creek 95.5 8/22 14 0 14 0.2 yes
Grays Creek 59.5 8/20 1 0 1 . 0.0 no

TOTAL 5,765 176 5,941 100.0

il.n estimated 4,500 to 9,000 pinks spawned in 10 of the 12 occupied
stream mouths (Table 5). Most (75%) of the spawning occurred in Willow,
Sunshine and Birch creeks. Specific spawning locations \~ithin each
stream mouth are provided in Appendix B. All spawning occurred between
July 28 and September 8 and peaked during the first two weeks of August.

~ A_3_2 ~



•
.(J
••••••••~~
••••••.­•~
•

Table 5. Abundance of pink salmon spawners in lower-river stream
mouths, 1984.

Number of Spawners
Stream River 2- 101- 251- 501- 1,001-

Mile 100 250 500 1,000 2,000

Wi 11 ow Creek 49.1 X
Little Willow Cr. 50.5 X
Caswell Creek 64.0 X
Sheep Creek 66.1 X
Goose Creek 72.0 X
Montana Creek 77 .0 X
Sunshine Creek 85.1 X
Birch Creek 89.2 X
Trapper Creek 91.5 X
Cache Creek 95.5 X

Pink salmon spawned in gravel-rubble substrates at the 10 stream mouths .
This was consistent with the results of previous Susitna River studies
(ADF&G 1983b).

Historically, pink salmon have used the mouth of the Deshka River for
passage and possibly as a holding area (ADF&G 1982). Spawning probably
do~s not occur in this stream mouth because the substrate was primarily
comprised of silt and sand, not the preferred spawning substrate for
salmon (ADF&G 1983b).

Chum Salmon

The lower river, between Fl athorn and Sunshine stati ons excl udi ng the
Yentna River, supported about three percent of the 1984 chum salmon
spawning in the Susitna River basin (Barrett et al. 1985).

Chum salmon util ized 10 stream mouths for either passage to upstream
spawning areas or as holding areas during mi9ration (Table 6 and
Appendi x Tabl e C-3). Goose, Willow and Sheep creeks were the most
important of those, with 72 percent of the fish. Chum were present in
lower-reach stream mouths from July 27 to September 24. Peak abundance
was in the last week of August and the first week of September.

Ashton and Tri hey (1985) predi cted potential fi sh-access problems into
Caswell, Goose, Montana and Trapper creeks at with-project flows.
Fifty-three percent of the chum were located in these stream mouths
(Table 6) .
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Table 6. Chum salmon peak counts in lower reach stream mouths in order

of contribution, 1984.

Stream River Number Counted Percent Spawning
r1il e Date Live Dead Total Contribution Observed

Goose Creek 72.0 8/14 280 1 281 36.8 no
Willow Creek 49.1 8/6 157 0 157 20.6 yes
Sheep Creek 66.1 8/13 111 0 III 14.6 no
Trapper Creek 91. 5 8/8 46 0 46 6.0 yes
Montana Creek 77 .0 8/14 41 0 41 5.4 yes
Sunshine Creek 85.1 8/30 37 0 37 4.8 yes
Caswell Creek 64.0 8/13 33 1 34 4.5 yes
Cache Creek 95.5 8/15 28 0 28 3.7 no
Little Willow Cr 50.5 8/3 15 0 15 1.9 ·no
Rabi deux Creek 83.1 7/29 13 0 13 1.7 no

TOTAL 761 2 763 100.0

o Fifteen percent of the count was attributed to Sheep Creek, where
access may be severely affected at with-project flows.

Chum salmon spawned in five lower-river stream mouths (Table 7). Total
number of spawners was in the range or 100 to 225 fish. Most were at
Caswell Creek. Spawning occurred from the second week of August through
the third week of September and reached a peak during the last week of
August and first week of September.

Table 7. Abundance of chum salmon spawners in lower-river
stream mouths, 1984.

River Number of Spawners
Stream Mile 2-25 26-5\.1 51-75

Willow Creek 49.1 X
Caswe11 Creek 64.0 X
Montana Creek 77 .0 X
Sunshine Creek 85.1 X
Trapper Creek 95.5 X

All identified chum spawning at mouth areas occurred in primarily
gravel-rubble substrates (Appendix B). These findings were consistent
with other ADF&G Su Hydro studies (ADF&G 1983b).
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Chum may have used the Deshka River mouth as a holding area, but there
was no evidence of spawning there. The substrate was a silt-sand
composition unsuitable for spawning (ADF&G 1983b). There is no
documentati on of thi s speci es spawni ng upstream in the Deshka River
drainage (ADF&G 1982).

Coho Salmon

Lower-river streams supported about 50 percent of the 1984 Susitna River
basin-wide coho salmon spawning (Barrett et al. 1985).

Coho salmon util ized eleven stream mouths for either passage or as.
holding areas (Table 8 and Appendix Table C-3). Most (84%) of the 1,430
fi sh counted were in Wi 11 ow Creek. Coho occupi ed stream mouths from
August 6 to September 27. Peak abundance occurred in the third week of
August.

Of the stream mouths utilized by coho salmon, Whitsol, Caswell, Goose
and Montana creeks may have restri cted access at with-project flows
(Ashton and Trihey 1985). Those streams accounted for about 12 percent
of the coho peak survey counts at lower reach stream mouths.

Coho salmon did not spawn in any of the 17 lower-river stream mouths
surveyed (Appendix Table B-1). Historically, the Deshka River has been
utilized for passage and holding (ADF&G 1982). It was unlikely that
coho spawned here because the substrate was comprised of mainly silt and
sand, unsuitable for spawning (Burner 1951).

Table 8. Coho salmon peak counts in stream mouths between RM 28.0 and
98.6 in order of contribution, 1984.

River Number Counted Percent Spawning

Stream Mile Date Live Dead Total Contribution Observed

Wi 11 ow Creek 49.1 8/22 1,196 2 1,198 83.8 no
Montana Creek 77.0 9/14 50 0 50 3.5 no
Caswe11 Creek 64.0 8/6 44 0 44 3.1 no
Whitsol Creek 35.2 9/20 30 0 30 2.0 no
Sheep Creek 66.1 8/13 21 0 21 1.5 no
Rabideux Creek 83.1 9/26 ':1 12 21 1.5 no
Trapper Creek 91.5 9/15 21 0 21 1.5 no
Goose Creek 72.0 8/29 19 0 19 1.3 no
Cache Creek 95.5 9/15 13 0 13 0.9 - no
Little Willow Cr 50.5 8/29 10 0 10 0.7 no
Sunshine Creek 85.1 9/16 3 0 3 0.2 no

TOTAL 1,416 14 1,430 100.0
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Both pink and chum salmon selected gravel-rubble substrates
spawning. Neither species spawned in silt-sand substrates. This
cons i stent with previ ous ADF&G Su Hydro study results IADF&G 1983b).

Mainstem habitat is comprised of both main-channel and side-channel
habitats. Due to the braided configuration and somewhat unstable nature
of the lower Susitna River, it is sometimes difficult to distinguish
between the two habitat types. In 1984, 12 mains tern spawning sites were
identified. Chum and coho salmon were the only species observed
spawning in the mainstem. Chum salmon util ized 11 of the areas while
coho salmon spawned in only two. Poor visibility conditions due to high
mainstem dis~harges and turbidity limited documentation of spawning
prior to late September. Using survey counts, it is likely that chum
salmon spawning peaked during the first two weeks in September, while
coho salmon spawning peaked around the second week in October. A
conservative estimate of between 2,600 and 3,900 chum salmon and 200 to
40(1 coho salmon spawned in mainstem sites in the lower Susitna River
during 1984. Upwelling, bank seepage or open leads were observed at 10
of the 12 spawning sites.

Slough Habitats

All of the slough habitats found to contain spawning salmon in the lower
Susitna River were in side sloughs. Alteration of channel morphology at
high discharges may change a slough site to a side channel site. Poor
visibility limited the accuracy of surveys until after late September.
Six slough spawning sites were located in the lower river, five of these
sites were used by chum salmon and one by coho salmon. It appears that
the timing of spawning in the sloughs follows a similar pattern to that
of the mainstem. Chum salmon probably peak during the first two weeks
of September with coho salmon peaking during the second week of October.
Between 700 to 1,000 chum salmon and 10 to 20 coho salmon are estimated
to have spawned in sloughs. Only four of the sloughs were observed to
have upwelling, bank seepage or open leads. Cache Creek may be
providing adequate intragravel flow in one of the remaining sites.

Seventeen lower-river stream mouths were surveyed for adult salmon from
July 21 to October 1. Pink salmon were most widely distributed,
occupying 12 stream mouths and chinook occupying only five. Coho, chum
and sockeye were observed in II, 10 and 8 stream mouths, respectively.
Salmon were present in stream mouths from July 23 to September 27.

Only pink and chum salmon spawned in lower-river stream mouths in 1984.
Approximately 4,~00 to 9,000 pinks spawned in 10 stream mouths. Five
stream mouths supported in the range of 100 to 225 chum spawners. Pinks
spawned from July 28 to September 8. The peak occurred during the first
two weeks of August. Chum salmon spawned from the second week of August
through the third week of September. Peak spawning occurred during the
last week of August and first week of September.

SUMMARY
Mainstem Habitats
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Historically, chinook, sockeye, pink and coho salmon have passed through
the Deshka River stream mouth enroute to upstream spawning areas (ADF&G
19S2L Examination of the stream-mouth revealed a silt-sand substrate
and therefore, it was concluded that salmon did not spawn here.
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and/or upwelling groundwater. These clear water
inflows are essential contributors to the existebce of
this habitat type. The water surface elevation of the
Susitna River generally causes a backwater area. to
extend well up into the slough from its lower end .
Even though this substantial backwater area exists, the
sloughs function hydraulically very much 11 kesrna11
stream systems and several hundred feet of the. slough
channel often conveys water independent of mainstem
backwater effects. At high discharges, the water
surface elevation .of, the mainstem river is sufficient
to overtop the upper end of the slough. Surface water
temperatures in the side sloughs during summer 'months
are principally a function of air temperature, solar
radiation, and the temperature of the local runoff.

Stream Habitat: Consists of full complement of hydraul ic and
morphologic conditions that occur in the streams.
Their seasonal flow, sediment, and thermal regimes
reflect the integration of the hydrology, geology, and
climate of the stream drainage. The physical
attributes of stream habitat are not dependent on
mainstem conditions .

-"U.t:.Plc..;a",n;.:d;..,,;:.S-,-lo::.;u:.;gl.:.h;..,;.;H:::;ab=-:',::·t~a:it,=:. Differs from s i de-s1ough habi tat in tha t the
upstream end of the slough does not interconnect wit/1
the surface waters of the main-channel Susitna River or
it side channels even at high mainstem discharges.•
These sloughs are characterized by the presence of
beaver dams and an accumulation of silt covering the
substrate resulting from the absence of mainstem
scouring discharges.
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