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PREFACE

This report represents a volume of the Instream Flow Relationships
Study technical report series prepared for the Susitna Hydroelectric
Project. The primary purpose of the Instream Flow ¥=lationships
Report and its associated technical report series is to present
technical information and data that reflects the relative importance
of the various interactions among the primary physical and biological
components of aquatié habitats within the Talkeetna-to-Devil Canyon
reach of the Susitna River. The Instream Flow Relationships Report
and its associated technical report series are not intended to be an
impact assessment. However, these reports present a variety of
natural and with-project relationships that provide a quantitative
basis to compare alternative streamflow regimes, conduct impact

analyses, and prepare mitigation plans.

The technical report series 1s based on the data and findings
presented in a varlety of baseline data reports prepared by the Alaska
Department of Fish and Game Su Hydro Aquatic Study Team, R&M
Consultants, and E. Woody Trihevy and Associates., The Instream Flow
Relationships Report and its associated technical report series
provide the methodology and appropriate technical information for use
by those deciding how best to operate the proposed Susitna
Hydroelectric Project for the benefit of both power production and
downstream fish resources. The technical report series is described

below.

Technical Report No. 1. TFish Resources and Habitats of the Susitna

Basin. This report, prepared by Woodward-Clyde Consultants,
consolidates information on the fish resources and habitats in the
Talkeetna~-to-Devil Canyon reach of the Susitna basin available through

June 1984 that is currently dispersed throughout numerous reports.

Technical Report No. 2., Physical Processes Report. This reporto,

prepared by RAM Consultants, describes naturally occurring physical
processes within the Talkeetna~-to-Devil Canyon river reach pertinent

to evaluating vroject effects on viverine fish habitar.



Technical Report No, 3. Water Quality/Limnciogy Repo . This report,

prepared by Harza-Ebasco, consolidates existing information on water
quality in the Susitna basin and provides technical discussions of the
potential for with-project bioaccumulation of mercury, influences on
nitrogen gas supersaturation. changes in downstream nutrients and
changes in turbidity and suspended sediments. This report is based
principally on data and information that is available through June
1984,

Technical Report No. &. Reservoir and Instream Temperature, This

report, prepared by AEIDC, consists of three principal components:
(1) reservoir and instream temperature modeling; (2) selsction of
temperature cricveria for Susitna River fish stocks by species and life
stage; and (3) evaluation of the influences of with-project stream

temperatures on existing fisgh habitats and natural ice processes.

Technical Report No. 5. Aquatic Habitat Report. This report,

prepared by E. Woody Trihey and Associates, describes the availabilicy
of various types of aquatic habitat in the Talkeetna=-to-Devil Canyon

rviver reach as a function of mainstem discharge.
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1.0 INTRODUCTION

This report summarizes the available information on the fishery
resources and habitats of the Susitna River. It is based primarily on
existing reports and analyses generated by the feasibility a=nd
licensing studies of the Susitna Hydroelectric project with a lesser
dependence on additional pertinent information in the literature. The
objective of the report is to synthesize and summarize information to
describe the biology, vrelative abundance and seasonal habitat
utilization of important fishery resources. As a part of the Instream
Flow Relationchips (IFR) report series, information summarized here
will assist in defining the relationships between physical processes
and fishery habitat in the Susitna River basin.

Since the report series provides the important information relative to
the decislonmaking process, this report is focused on habitats and
species mest likely to be affected by the proposed project. Mozt of
the report emphasizes the Talkeetna-Devil Canyon reach [river mile
(RM) 98.6~152] of the Susitna River. This river reach extends from
the proposed Devil Canyon dam site (BM 152) downstream to the
confluence of the Susitna and Chulitna rivers (RM 98.6).

The proposed project is expected to have the greatest downstream
effects on habitats within this reach. Downstream from Talkeetna, the
inflow from the Talkeetna and Chulitna rivers is expected to reduce
the magnitude of change in physical processes under with-project
conditions. Additionally, this report emphasizes salmon species and
their habitat utilization because of their importance in commercial,
sport and subsistence fisheries and high social value. The available

project informatilion reflects the heavy emphasis given salmon species.

Section 2,0 contains a brief descriptior of the project and project
area and a synopsis of the studies that have been conducted to date on

fish resources of the Susitna River. In fection 3.0 the species of



the Susitna River are introduced and their commercial, recreatiomnal
and subsistence utilization and importance are discussed. Section 4.0
summarizes information om the species biology of the five Pacific
salmon found in the Susitna River. Habitat utilization and
relationships are discussed in Section 5.0. Based on studies to date,
the significance of habitat types for a species life gstage 1is
presented. Section 6.0 summarizes some factovs that affect fish
production in freshwater and discusses their possible significance in

the Susitna River drainage.



Z.4G BACKGROUND

The Susitna River flows approximately 318 miles (530 km) and draius
about 19,600 square miles (50,900 km®) from the terminus of the
Susitna Glacier in the Alaska Mountain Range to its mouth in Cook
Inlet (Vigure 1). The study area for the Susitna hydroelectric
project fish studies ’rcludes the Susitna River mainstem, side
channels, =zloughs, and wmouths of meiosr tributaries. A diagram and
description of major habitat categories of the Susitna River Is

presented in Flgure 2.

The Alaska Power Authority (APA)} has proposed construction of two dams
on the Susitna River: Devil Canyoa Dam (R 152) and Watana Dam
iRM 184). The project would reduce streamflows during the summer and
increase them during the wintev. Suspended sediment, turbidity and
water temperatures are expected to follow similar patterns (reduced
levels in summer and increased levels in winter). Details of dam
construction, operation and expected cheages to aquatic habitats and

fish Tesocurces are presented by Acres (1983a,b).

Fish and aquatic habitat dinvestigations have been conducted on the
Sugitna River for about ten years to evaluate the proposed
hydroelectric project. Beginning in 1974, studies were conducted to
descr.b and quantify fish resources, habitat utilization and aquatic
habitats of the Susitna River. in 1980 the Susitna Hydroelectric
Aquatie Studies Program was initiated. Baseline data colle:ztion on
fish and aquatic nabitat resocurces was divided into three groups:
Adult Anadromous Fish Studies (AA), Resident and Juvenile Anadromous

Fish Studies (RJ), and Aquatic Habitat and Instresm Flow Studies (AH).
The objectives of the three sections of this concinuing program are:
{1y AA - determine the seasonal distribution and relarive

abundance of adult anadromous fish populations produced

within the Susitna River drainage;



(2) RJ -~ determine the seasonal distribution and relative
abundance of selected resident and juvenile anadromous fish

pop=lations within the Susitma River drainage; and

(3) AH - characterize the seasonal habitat requirements ¢
selected anadromous and resident fish species within t.we
Susitna River drainage and the relationship between the
availability of these habitat conditicns and the mainstem

discharge of the Susitna River.

A summary of the significant accomplishments to date by the three

sections of ADF&G's Su Hydro Group is outlined below.

Adult Anadromous

a. Documented migrational timing of salmon runs in the Susitna

River.

b Estimated population size and relative abundance of salmon in

sub~basins of the Susitna River.

Co Estimated total slough escapements for salmon in sloughs above
RM 98.6.

d. Estimated relative abundance of spawning salmon in tributaries
above RM 98.6.

o)

Quantified selected biological characteristics for salmon stocks

in the Susitna River (i.e. sex ratio, fecundity, age and length).

Resident and Juvenile Anadromous

=N Batimated population size for Arctic grayling populations in the

proposad impoundment areas,

b, Identitied important spawning locations for resident speciles,



fQ

Estimated the relative utilization of macrchabitat types for

juvenile salmon and selected resident species.

Developed habitat suitability criteria for juvenile salmon.

Estimated population size and survival for juvenile chum and

sockeye.

Detined outmigration timing and rates for juvenile salmon.

Aguatic Habitat and Instream Flow

Collected physical and chemical water quality data describing
macrohabitat types.

Identified aquatic macrchabitat types within the middle reach of
the Susitna River (RM 98.6 - 152).

Defined seasonal timing and wutilization of adult salmon in

macrohabitat types.

Developed site-specific habitat responses tc mainstem discharge.

Devel,ped habitat criteria for adult and Jjuvenile salmon,

eulachon, Bering cisco, and selected resident species.

Evaluated the access and passage of adult salmon into selected

sloughs.

Confirmed the importance of ground water upwelling for spawning

salmon in sloughs.

For a list of ADF&G Susitna Hydro references see Appendix A.



3.0 INTRODUCTION TO FISH RESOURCES

3.1 OVERVIEW OF IMPORTANT SPECIES

Fishery resources in the Susitna River comprise a major portion of the
Cook Inlet commercial salmon harvest and provide sport fishing for
regidents of Anchorage and the surrounding area. Anadromous species
that form the base of commeccial and non-commercial fisheries include
five species of Pacific salmon: chinook, coho, chum, =ockeye, and

pink. Other anadromous species include eulachon and Bering cisco.

The Susitna River is a migrational corridor, spawning area, and
juvénile rearing area for five species of salmon from its point of
discharge into Cook Inlet [river mile (RM) 0] to Devil Canyon
(RM 152), where salmon are usually prevented from moving upstream by
the water velocity at high discharge. Sloughs and tributaries provide
most of the spawning habitat for salmon, while the mainstem, sloughs,
and tributary mouths are important habitats for juvenile salmon

rearing and overwintering (ADF&G 1984a,b).

Important resident species found in the Susitna River basin include
Arctic grayling, rainbow trout, lake trout, burbet, Dolly Varden, and
round whitefish. Scientific and common names of all fish species

identified from the Susitna River basin are listed in Table 1.
3.2 CONTRIBUTION TO COMMERCIAIL FISHERY

With the exception of scckeye and chinook salmon, the majority of
upper Cook Inlet salmon production originates in the Susitna Basin
(ADF&G 1984a). The long-term average annual catch of 3.0 million fish
is worth approximately $17.9 million to the commercial fishery (K.
Florey, ADF&G, personal communication, 1984), In 1982 and 1983
fishermen landed record numbers of salmon in the upper Cook Inlet
fishery (Figure 3); over 6.2 million salmon were caught in 1982 and
over 6,7 million fish were landed in 1983. The Susitna River is

considered the most important salmon-producing system in upper Cook



Inlet; however, the quantitative contribution of the Susitna River to

the commercial fishery can only be approximated because of:

0 The high number of intra-drainage spawning and rearing
areas;
o The lack of data on other known and suspected salmon-

producing systems in upper Cook Inlet;

0 The lack of stock separation programs (except for sockeye

salmon); and

o Overlap in migration timing of mixed stocks and species in

Cook Inlet harvest areas.

Therefore, the estimates of contribution of Susitna River salmon to

the upper Cook Inlet fishery should be viewed as preliminary.

3.2.1 Sockeye Salmon

The commercial sockeye harvest has averaged 1.31 million fish annually
in upper Cook Inlet over the last 30 years (Table 2). The estimated
contribution of Susitna River sockeye to the upper Cook Inlet fishery
is between 10 to 30 percent (ADF&C 1984a). This represents an
estimated annual Susitna River sockeye harvest of between 131,000 to
393,000 fish in the commercial harvest over the last 30 years. In
1983 the upper Cook Inlet sockeye catch was the highest in the 30
years of record (Figure 4) and OSusitna River sockeye contributed

approximately 500,000 fish to the total catch of 5 million {(Table 3).

3.3.2 Chum Salmon

The wupper Cook Inlet chum salmon catch has averaged 658,000 £ish
annually since 1954 (Table 2). The contribution of Susitna River chum
to the upper Cook Inlet fishery i1z about 85 percent (ADF&G 1984a).

This contribution represents an estimated average annual chum harvest

37



of 559,000 Susitna River fish in the commercial harvest over the last
30 years. The Susitna harvest of chum in 1982 was about 1.22 million
figh (Table 3) when a record 1.43 million chum were caught in the
upper Cook Inlet fishery (Figure 5).

3.2.3 Coho Salmon

Since 1954, the upper Cook Inlet ccho salmon commercial catch has
averaged 258,000 fish annually (Table 2). Approximately 50 percent of
the commercial coho harvest in upper Cook Inlet ig Susitna River coho
(ADF&G 1984a). This contribution represents an average annual Susitna
River cohd harvest of 129,000 fish in the commercial harvest over the
last 30 years. In 1982 the estimated Susitna coho harvest was 388,500
fish (Table 3) when a record 777,000 coho were harvested in the upper
Cook Inlet fishery (Figure 6).

3.2.4 Pink Salmon

The upper Cook Inlet average, annual, odd-year harvest of pink salmon
since 1954 is about 120,000 {ish with a range of 12,500 to 544,000
fish, while the average, annual, even-year harvest is approximately
1.64 million pink with a range of 484,000 to 3.23 million fish
(Table 2; Figure 7). The estl ..o contribution of Susitna River pink
salmon to the upper Cook Inlet pink fishery is 85 percen  (ADF&G
1984a)., This represents an average annual Susitna River contribution
of 102,000 odd-year pink and 1.39 million even-vear pink to the upper
Cook Inlet fishery over the last 30 vears.

3.2.5 Chinook Salmon

The commercial chinook harvest has averaged 19,600 fish annually in
the upper Cook Inlet fishery over the last 30 years (Table 2). Since
1964, the opening date of the commercial fishevy has been June 25, and
the Busitna River chinook salmon run begins in late May and peaks in
mid-June., Thus, the majority of chinook have alreadv passed through

the area subject to commercial f{ishing., Commercial catches fov



1964~1983 have baen lower than catches before 1964 (Figure 8) because
of the change in the opening date. Catches have averaged 11,600
chinook annually for the 20 year period of 1964-1983. Approximately
10 percent of che total chinook harvest in upper Cook Inlet is Susitna
River stock (ADF&G 1984a). This represents an average annual
contribution of 1,960 chinook te the upper Cook Inlet fishery for the
last 30 years, or 1,160 fish for 1964-1983.

3.3 GSPORT FISHING

Increases in population and tourism in Alaska have resulted in a
growing demand for recreational fishing. Recreational fishing is now
considered a significant factor in total fisheries management,
especially in Cook Inlet where commercial and non-commercial user
conflicts have developed (Mills 1980). The Susitna River and its
major salmon and resident fish-producing tributary streams provide a
multi~-species sport fishery easily accessible from Anchorage and other
Cook Inlet communities. Since 1978, the Susitue River and its primary
tributaries have accounted for an average of 127,100 angler days of
sport fishing effort, approximately 9 percent of the 1977-1983 average
of 1.4 million total angler days for Alaska and 13 percent of the
1977-1983 average of 1.0 million total angler days for the South-
central region (Mills 1979, 1980, 1981, 1982, 1983, 1984}.

The sport fish harvests for 1978 through 1983 from the Susitna Basin
based on mail surveys to a sample of license holders are shown in
Table 4 (Mills 1979, 1980, 1981, 1982, 1983, 1984). The estimates
represent the sport fishing harvests throughout the Susitna Basin and
includes an area that is larger than that which could be affected by
the proposed project (see Figures 9 and 10 for locations of major

tributaries listed in Table 4).

3.3.1 Arctic Grayling

The annual Arvcric grayling sport havvest has avevaged 18,200 fish in

the Susitua Basin and 61,500 fish in Southeentval Alasks over the last



six years (Table 5). This represents a Susitna Basin countribution of
about 30 percent to the Southcentral Arctic grayling sport harvest for
the six year period. The largest sport harvest of Arctic grayling on
record in the Susitna Basin occurred in 1980 when an estimated 22,100
fish were caught, which represents about 32 percent of the total
Southcentral grayling harvest for that year (Mills 1981).

3.3.2 Rainbow Trout

The Susitna Basin and Southcentral Alaska rainbow trout sport harvests
have averaged 16,000 and 132,900 annually since 1978 (Table 5).
Approximately 12 percent of the annual Southcentral Alaska rainbow
trout sport harvest was caught in the Susitna Basin over the last six
years. 1In 1979, about 18,350 rainbow trout were harvested by anglers
in the Susitna Basin, which represents approximately 14 percent of the
1979 Southcentral region grayling sport catch (Mills 1980).

3.3.3 Pink Salmon

The annual, even-year pink salmon sport harvest has averaged 42,950
fish in the Susitna Basin and 134,400 fish in Southcentral Alaska
since 1978 (Table 5). This represents a Susitna Basin harvest of
about 32 percent of the annual, even-year pink sport catch in South-
central Alaska since 1978, The annual, odd-year pink salmon sport
cateh has averaged 8,600 fish in the Susitna Basin and 58,300 fish in
Southcentral Alaska since 1979 (Table 5). Approximately 15 percent of
the odd-year Southcentral pink harvest was caught in the Susitna Basin
since 1979. The largest sport harvest on record of pink salmon in the
Susitna Basin occurred in 1980 when an estimated 56,600 fish were
caught (Mills 1981). In 1981, the estimated odu-year pink salmon
gport harvest of 8,700 fish represented about 6.8 percent of the

estimated Susiina escapement of 127,000 pink salmon (Table 3).

3.3.4 Coho Salwmon

Since 1978, the Susitna Basin and Southecentral Alaska coho salmon
sport harvests have averaged 13,200 and 103,800 fish annually

[
&

3=5



(Table 5). This represents a Susitna Basin sport harvest of 13
percent of the Southcentral Alaska coho sport harvest for the six year
pariocd. In 1982 about 16,664 coho were landed by anglers in the
Susitna Basin (Mills 1983), which dis the largest annual catch on
record, The anmnual sport harvest of coho in the Susitna Basin is
significant when compared with the esiimated total escapement of coho
in the basin. In 1983, aimost one out of every five coho entering the

basin was caught by sport anglers (Table 3).

3.3.5 Chinook Salmon

The annual chinook salmon sport harvest has averaged 37,300 fish in
Southcentral Alaska and 7,950 fish in the Susitna Basin since 1978
{Table 5). This represents an annual Susitna Basin contribution of 21
percent to the Southcentral chinook sport harvest over the six year
period. The largest Susitna Basin sport harvest of chinook salmon on
record occurred in 1983 when 12,420 filsh were caught by fishermen
(Mills 1984).

3.3.6 Chum Salmon

The Susitna Basin and Southcentral Alaska chum salmon sport harvests
have averaged 6,800 and 12,750 fish annually since 1978 (Table 5).
This represents an annual Susitna Basin contcibution of 56 percent to
the Southcentral chum sport harvest for the six year period. The
largest sport catch of chum salmon on record in the Susitna Basin
occurred in 1978 when 15,700 fish were landed (Mills 1979). For the
vears 1981 to 1983, chum salmon sport harvests have averaged between
1.4 and 1.8 percent of the estimated Susitna Basin chum salmon

egcapement {(Table 3).
3.3.7 Sockeve Salmon
The annual sockeye salwon spovt harvest has avevaged 112,900 fish in

Southcentral Alaska and 2,100 fish in the Susitns Basin for the vears

1978 through 1983 (Table 3)., Thir represents an annual Susitna Basin



contribution of less than 2 percent of the Southcentral sockeye sport
harvest for the six year period. In 1983 over 5,500 sockeye salmon
were caught by fishermen in the Susitna Basin, which is the largest
annual catch on record (Mills 1984). The sport catch of sockeye from
1981 through 1983 has averaged 3 percent or less of the estimated

Susitna Basin sockeye escapement (Table 3).

3.4 SUBSISTENCE FISHING

Subsistence harvests within the Susitna Basin are unquantified even
though salmon provide an important resource for many Susitna Basin
residents. The wvillage of Tyonek, approximately 30 miles (50 km)
southwest of the Susitna River mouth, 1s supported primarily by
subsistence fishing on Susitna River chinook stocks (ADF&G 1984d).
The Tyonek subsistence fishery was reopened in 1980 after being closed
for sixteen years. The annual Tyonek subsistence harvest has averaged
2,000 chinook, 250 sockeye and 80 coho for the vears 1980 through 1983
(ADFE&G 1984c).



4,0 SPECIES BIOLOGY
4.1 ADULT MIGRATION
iglal Sockeye Salmon

(i) Timing of Runs

Sockeye salmon enter the Susitna River in two distinct runs., The
first run of fish enters the river in late May to early June and peaks
at Sunshine Station (RM 80) between the first and third weeks of June
(ADF&G 1984a)., The escapement of first-run sockeye at Sunshine
Station was about 5,800 fish in 1982 and 3,300 fish in 1983, First
run sockeye spawned exclugively in Papa Bear Lake and inlet stream :in
the Talkeetna River drainage (RM 97.1) in 1982 and 1983 (ADF&G 1992a,
1984aj). Peak spawning activity for first run sockeye in Papa Bear
Lake was between the second and fourth weeks of July in 1983 and
between the third week of July and the first week of August in 1982,

Second-run sockeye enter the Susitna River about the last of June and
in 1981, 1982 and 1983 passed Sunshine Station between the third week
of July and the second week of August (ADF&G 1984a). Second-run
sockeve are abundant in the Talkeetna-Devil Canyon reach (RM Y8.6-152)
from about the third week of July to the fourth week of August., A
summary of second-vun sockeye migration timing in the Susitna River

basin for 1981, 1982, and 1983 is presented in Figure 11,

Second-run sockeye salmon migration timing may be influenced by river
discharge. In 1982 a discharge spike above 80,000 cfs at Sunshine
Station coincided with reduced ADF&G fishwheel catches at Sunshine
Station (Figure 12), In 1983 river discharge was below 80,000 cfs
during wost of the second-run sockeye migration at Sunshine Station
ana the migration passed Sunshine Station in one major peak
(Figure 12). In 1981 rviver discharge was declining from over 150,000
cfs at Sunshine Statlon when wost of the second-run sockeve  assed

Suneghine Station (Jigure 12). Based on this analysis, it appears that
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spikes in discharge over 80,000 cfs at Sunshine Station can delay

sockeye salmon migration timing.

(ii) Escapement

The total annual escapement of second-run sockeye salmon in the
Susitna River has averaged 250,000 fish for 1981, 1982 and 1983
(Table 6). Total escapement is derived by the summation of population
estimates at Yentna Station [RM 28, tributary river mile (TRM) 04] and
Sunshine Station (RM 80) plus an additional five percent to correct
for fish that may spawn in other portions of the basin (Barrett 1984;.
The majority (94 percent) of second-run sockeye in the Susitna River
enter the Yentna sub-basin (KM 28) and the Talkeetna~Chulitna
sub-basin (RM 80-98.6), with an estimated annual escapement tc these
sub-basins of 233,000 fish (Tabls 6).

For 1981, 1982, and 1983, second-run sockeye escapements have averaged
2,800 fish annually in the Talkeetna-Devil Canyon sub-basin (Table 6),
with a vange of 2,170 to 3,360. The escapements are based on
population estimates at Talkeetna Station (RM 103), corrected for the
estimated 30 percent of the fish that return downstream below
Talkeetna Station and spawn elsewhere (Barrett 1984). The annual
second-run sockeye escapement to the Talkeetna-Devil Canyon sub-basin
for 1981 through 1983 represents about 1 percent of the total annual
sockeye escapement to the Susitna Basin for 1981-1983 (Table 6,
Figure 13).

Scale patterns of sockeye returning to the Chulitna River (RM 98,6)
and Talkeetna River (®M 97.1) spawning areas and of sockeye spawning
in sloughs upstream of Talkeetna Station weve examined as part of the
ADF&GC stock separation program, The analysis indicated that the
sockeye spawning in sloughs upstream of Talkeetna Station in 1982
could not be zeparated from Talkeetna and Chulitns stocks on the basis
of scale patterns (ADFEG 1982b). The sockeyve spawning upstream of

Talkeetna Statlon may be strays from Chulitpa River and Talkeetna



River stocks, or could be a stock that originated from strays of the

Talkeetna or Chulitna stocks.

{(11i) Migration Rate

Tagged, second-run sockeye salmon migrated the 23 miles between
Sunshine Statin (RM 80) and Talkeetna Station (RM 103) at an average
rate of :iravel of 1.8 miles per day (mpd) inm 1981, 2.4 mpd in 1983 and
2,7 wpd in 1982 (ADF&G 1984a). Tne average rate of travel increased
for tagged, second-vrun sockeye between Sunshine Station and Curry
Station (RM 129): 2.7 wpd in 1981, 3.4 mpd in 198% and 3.7 mpd in 1983
{ADF&G 1984a). It appears that sockeye migration rates increase

and/or milling decreases as sockeye approach spawning areas.

4,1.2 Chum Salumoun

(1) Timing of Runs

Chum salmon enter the Susitna River in late June to early July and are
numerous in the lowsr rives at Yentna Station (RM 28, TRM 04) by the
third week of July (ADF&G 1984a). The chum migration lasts about one
month in the lower river, with most fish passing Yentna Station by the
third week of August (ADF&G 1984a). The chum migration passes
Sunshine Station (RM 80) from the end of July to early September. In
the Talkeetna-Devil Canyon reach (RM 98.6-152), the chum migration
begins about the end of July and continues until the end of August. A
summary of chum migration timing in the Susitna River for 1981, 1982,

and 1983 is presented in Figure l4.

Chum salmon migration timing may be influenced by river discharge,
commercial catches in upper Cook Inlet and stock differences (ADF&G
1984a). Duriag chum migrations in 1981 and 1983, peak viver discharge
levels greater than 80,000 c¢ . at Sunshine Station coincided with
reduced fishwheel catches at Sunshine Statior. and appeared to delay
the chum migrations (Figure 15). In contrast, during the 1932 chum

migration, v.ver discharge levels at Sunshine Station ’id not exceed
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80,000 ofs during the chum migratien and the migration passed Sunshine
Station in one major peak (Figure 15). The 1982 chum wmigration at
Sunshine Station was approximatoly two weeks shorter in duration than
the 1981 and 1983 migrations, presumably because the 1982 migration
was undeluyed by high river discharge. Yo 1982, the chum salmon
average migration rate (see Sec, 4.1.2, 1ii} from Sunshine Station to
Talkeetna Station {(RM 103) was faster than in 1981 and 1983 (ADF&G
1984a) and indicates that the 1982 chum wigration was undelayed by

high river discharge at Sunshine Station.

Commercial cateh data from the upper Cook Inlet fishery for 1981, 1982
and 1983 were coompared with 1981, 1982 and 1983 ADF&CG fishwhece.
catches at Sunshine Station. A 20 day adjustment was made to allow
for migration timing between the fishery and Sunshine Station (ADF&G
1984a). Reduced fishwheel catches in 1981 and 1983 corresponded with
peak commercial catches greater than 100,000 fish. However, the 1982
peak fishwheel catch and the second peak fishwheel catch in 1983 at
Sunshine Station coincided with peak commercial catches goeater than
100,600 fish din upper Cook Inlet. In some vyears differential
commercial fishing may take place on Susitna River chum stocks, while
in other years commercial harvests Iin upper Cock Inlet do not appear
to infliuence the migration timing of chum in the Susitna River. The
affect of commercial catches on chum migration timing may be mesked by

run strength and river discharge.

Preliminary observavlons by ADF&G personnel suggest that the chum
migration in the Sugitua River 1s not segregated by spawning habitat
types (ADF&G 1984a). Slough spawning and stream spawning chum salmon

were numercus in both babitats 1o lave July 1983,
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For ine last three veays, the annual chum se pon total escapement in

the Susivpa River las averaged 356,200 fish (Table &), Chum total
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eacapemant 1is derdived by the summation of population estimares at
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additional five percent estimated to spawn in other portions of the
basin (Barrett 1984). The majority (83 percent) of Susitna River chum
gsalmon enter the Talkeetna-Chulitna sub-basin (RM 80-98.6), which has

a three-year average escapement of 295,600 fish (Table 6),

In the Talkeetna-Devil Canyon reach, the chum salmon escapement has
averaged 24,100 fish for 1981, 1982 and 1983 (Table 6}, with a range
of 12,500 fish to 30,200 fish. The escapements are derived from
population estimates at Talkeetna Station (RM 103), less 40 percent
for those fish that return downstream below Talkeetna Station and
spawn elsewhere (Barrett 1984), The Talkeetna-Devil Canyon sub-basin
chum salmon escapements for 1981 through 1983 represent about seven
percent of the total Susitna River basin escapements for those years
(Table 6, Tigure 16).

(iii) Migration Rate

Tagged chum salmon migrated between Sunshine Station (RM 80) and
Talkeetna Station (RM 103) at an average rate of travel of 3.8 miles
per “ay (mpd) in 1983, 4.1 mpd in 1981 and 4.9 mpd in 1982, Chum
salmon migrated at faster rates between Talkeetna Station and Curry
Station (RM 120): 4.5 mpd in 1981, 6.3 mpd in 1983, and 7.7 mpd in
1982, Migration rates appear to i1ncrease as chum salmon approach

spawning areas.

4,1.3 Coho Salmon

(1) Timing of Runs

Coho salmon enter the Susitna River in wmid-July and are abundant in
the lower viver at Yentna Station (RM 28, TRM 04) from the third week
of July until the third week of August (ADF&G 1984a). The majority of
the coho migration passes Sunshine Station (RM 80) between the end of

July and the end of August, Coho salwmon are numevous in  the

Talkeetna~Devil Canyon reach (RM 98.6-152) from the last week of July

¢
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to the first week of September. A summsry of coho migration timing in

the Susitna River for 1981, 1982, and 1983 1s presented in Figure 17.

Coho salmon migration timing may be influenced by river discharge,
commercial catches in upper Cook Inlet and stock differences (ADF&G
1984a). During coho migrations in 1981 and 1983 river discharge
levels greater than 80,000 cfs at Sunshine Station coincided with
reduced ADF&G fishwheel catches at Sunshine Station and appeared to
delay the migrations (Figure 18). 1In 1982 river discharge did not
exceed 80,000 cfs at Sunshine Station during the coho migration and
the migration passed Sunshine Station in one main peak (Figure 18).
The 1982 coho migration was approximately two weeks shorter in dura-
tion than the 1981 and 1983 migrations, presumably because it was
undelayed by high viver discharge levels. The average migration rate
of coho salmon in 1982 (see Sec 4,1.3, iii) between Sunshine Station
and Talkeetna Station (RM 103) was faster than in 1981 and 1983 (ADF&G
18984a). The faster migration vate in 1982 adds support to the sugges-

tion that coho salmon were undelayed by high river discharge in 1982,

Commercial catch data from upper Cook Inlet din 1981, 1982 and 1983
were compared with 1981, 1982, and 1983 ADF&G fishwheel catches at
Sunshine Station (RM 80). A 24 day adjustment was made to allow for
coho migration timing between Cook Inlet and Sunshine Station. Peak
commercial catches colncided with peak fishwheel catches in all three
years suggesting that migration timing of Susitna River coho is not
influenced by differential commercial fishing on Susitna River stocks
in Cook Inlet. However, high catches in the commercial fishery
apparently veduced the strength of the coho escapement into the

Susitna River in 1983 (Table 3).

It appears that the coho wmigration in the Susitns River is not

segregated by spawning habitat type (ADF&G 1984a).

(i1) Escapement

The anuual coho salmon total escapement in the Susitna River basin has

averaged 86,800 fish for 1981, 1982 and 1983 {(Table 6}, Total
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escapement estimates of coho salmon ave obtalpned by summation of
population estimates at Yentna Station (RM 28, TRM 04) and Sunshine
Station (RM 80) plus an additional 85 percent estimated to spawn in
other portlons of the basin (Barrett 1984). Most coho salmon (97
percent) enter the lower Susitna sub-basin (below RM 80), the Yentna
sub-basin (RM 28) and the Talkeetna-Chulitna sub-basin (RM 80-98.6)
(Table 6).

The annual coho escapement in the Talkeetna-Devil Canyon reach
(RM 98.6~152) has averaged 2,200 fish for the last three vears
(Table 6) with a range of 1,400 fish to 3,100 fish. The estimates are
based on population estimates at Talkeetna Station (RM 103), less 40
percent for those fish that return downstream below Talkeetna Station
and spawn elsewhere (Barvett 1984). During 1981 through 1983, the
Talkeetna-Devil Canyon sub-basin coho escapement contributed less than
three percent to the total Susitna River basin ccho escapement fer

those years (Table €, Figure 19)..

(1i4) Migration Rate

For the last three years, tagged coho salmon traveled from Sunshine
Station (RM 80) to Talkeetna Station (RM 103) at average rates of 1.4
miles per day {(mpd) in 1983, 4.0 mpd in 1981 and 5.3 mpd in 1982
(ADF&G 1984a)., Coho salmon migrated at faster rates between Talkeetna
Station and Curry Station (RM 120): 5.7 mpd in 1983, 10.0 mpd in 1982
and 11,3 mpd in 1981 (ADF&G 1984a). Coho migration rates appear to

increase and/or milling decreases the further upstream they migrate.

4,1.4 Piok Salmon

(1) Timing of Runs

Pink salmon enter the Susitna River in late June to early July and are

numerous in the lower river at Yentna Station (BM 28, TM 04) from the

o
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second week of July to the third week of August (ADF&G 1984a). The
majority of the pink migration passes Sunshine Station (RM 80) between
the third week of July and the second week of August. In the
Talkeetna-Devil Canyon sub-basin (RM 98.6-152) the pink salmon
migration lasts about 4 weeks from the fourth week of July to the
third week of August. A summary of pink migration timing <in the
Susitna River for 1981, 1982 and 1983 is presented in Figure 20,

The pink salmon migration at Sunshine Station in 1982 was about 2
weeks shorter in duration than the 1981 and 1983 migrations at Sun-
shine Station (Figure 20). During pink migrations im 1981 and 1983
river discharge levels greater than 80,000 cfs at Sunshine Station
coincided with reduced fishwheel catches at Sunshine Station and
apparently delayed the migrations (Figure 21). In 1982 river
discharge did not exceed 80,000 cfs at Sunshine Station during the
pink salmon migration and the migration passed Sunshine Station in one
main peak (Figure 21). The average migration rate of pink salmon in
1982 (see Sec. 4.1.4, 1ii) between Sunshine Station and Talkeetna
Station (RM 103) was faster than in 1981 and 1983 (ADF&G 1984a). The
faster migration rate in 1982 adds support to the suggestion that pink
gsalmon were undelayed by high river discharge in 1982. Peak discharge

levels apparently delay upstream movements of pink salmon.

(ii) Escapement

Pink salmon have a two-year life cycle that results in two genetically
distinct stocks occurring in each stream. In the Susitna Basin, the
even-year yuns are numerically dominant (ADF&CG 198%a). The annual
odd-year pink salmon total escapement in the Susitnma River has
averaged 138,200 fish for 1981 and 1983, while the even-year pink
gsalwon total escapement din the Susitna River was approximately
1,317,900 f£ish in 1982 (Table 6). Pink salmon total escapement is
derived by the suvmmation of population estimates at Yenti.: Station (RM
28, TRM 04) and Sunshine Station (WM 80) plus an additional 48 percent
estimated o gpawn in other portions of the basin (Barrett 1984),

Most piok salmon (96 percent of the even-vear rum, 97 percent of the



odd-year run} are distributed in the lower Susiina sub-basin, the

Yentna sub-basin, and the Talkeetna~Chulitna sub-basin (Table 6).

For the years 1981 and 1983, odd-year pink salmon escapements have
averaged 4,400 fish anaually in the Talkeetna~Devil Canyon sub-basin
(Table 6), with a range of 1,700 fish to 7,100 fish. In 1982, the
even-year pink salmon escapement in the Talkeetna-Devil Canyon
sub-basin was approximately 54,800 fish (Table 6). The escapement
estimates are devived from population estimates at Talkeetna Station
(RM 103}, less 25 percent for those fish that return downstream below
Talkeetna Station and spawn elsewhere (Barrett 1984). The odd-year
average escapement for 1981 and 1983 in the Talkeetna-Devil Canyon
sub-~basin represents about 3 percent of the total odd-year Susitna
Basin pink escapement, while the even-year escapement in 1982
represents about & percent of the total even-year Susitna Basin

escapement (Table 6, Figure 22).

{iii) Migration Rate

During 1981 through 1983, tagged pink salmon migrated from Sunshine
Station (RM 80) to Talkeetna Station (RM 103) at average rates of
speed of 2.6 miles per day (mpd) inm 1981, 5.9 mpd in 1983 and 7.4 mpd
in 1982 (ADF&G 1984a)., The average rates of travel for pink salmon
increased between Talkeetna Station and Curvy Station (RM 120Y: 6.0
mpd in 1981, 7.1 mpd in 1983 and 10.0 mpd in 1982 (ADF&G 1984a). Pink
salmon migration rates appear to increase and/or milling decreases the

further upstream they migrate (ADF&G 1984a).
4,1.5 Chinook Salmon

(i) iming of Run

Chincok salmon enter the Susitna River 1o late May to early June., In
the lower river most chinook ({over 90 percent) have migrated past
Sugitna Station (RM 26) by July 1 (ADF&G 1972). Chinook salmon are

abundant at Sunshine Station (RM 80) for about one month between



mid-June and mid~July (ADF&G 1984a). In the Talkeetna-Devil Canyon
reach (RM 98.6-152), the chinook migration lasts for about one month
from the third week in June to the third week in July. A summary of
chinook wmigration timing in the Susitna River for the years 1981,
1982, and 1983 is presented in Figure 23.

Chinook migration timing may be influenced by river discharge (ADF&G
1982a). During the 1981 chinook migration and in the early part of
the 1982 chinook migration, river discharge peaked near 80,000 cfs at
Sunshine Station (RM 80), These discharge peaks coincided with
reduced fishwheel catches at Sunshine Station (Figure 24). However,
in 1983 reduced fishwheel catches during the chinook migration did not
coincide with the peak river discharges near or above 80,000 cfs
(Figure 24), The correlation of high river discharge (above 80,000
cfs) with reduced fishwheel catches at Sunshine Station is not as
clear for chinocok salmon as it is for sockeye, chum, coho and pink

salmon,

(11) Escapement

The minimum total escapement of chinook salmon in the Susitna River
basin for 1983 was approximately 125,600 fish (Table 6). The estimate
igs based on 1983 chinook stream count surveys (ADF&G 1984a) and the
relationship that a peak chinook survey count represents at most 52
percent of the total escapement (Neilsen and Geen 1981). The
escapement estimates derived by this method should be viewed as
prelimipary minimum escapements because: (1) in 1983 the surveys did
not include all known chinool spawning streams in the Susitna Basin
(ADF&G 1984a); (2) counts may not rvepresent peak nuwbers as some
streams were surveyed only once; and (3) the relationship that a peak
survey count reprasents at most 52 percent of the total escapement may

not apply to Susitna River chimook.
The 1983 estimate of chinook escapement by the stream count method in

the Talkeetna-Devil Canvon veach (RM 98.6-152) was about 8,500 chinook

(ADF&C  1984a) compared to 10,800 chinook approximated by the
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mark/recapture method in 1983. The mark/recapture estimate has a
correction factor of 25 percent applied to the ADF&C population
estimate of 14,400 fish, which accounts for the estimated number of
fish that move downstream of Talkeetna Station (RM 103) and spawn
elsewhere (Barrett 1984). VFigure 25 shows the chinook escapements to
the Talkeetna-Devil Canyon sub-basin and the Talkeetna-Chulitna
sub~basins based on 1983 and 1984 ADF&G population estimates,

All  konown and  suspected chinook spawning streams in  the
Talkeetna~Devil Canyon sub-basin were surveyed twice in 1983, whereas
elsewhere in the Susitna Basin stream surveys were not conducted in
all of the known and suspected chinook spawning streams and most
streams were surveyed once (ADF&G 1984a). Due to the increased
sampling effort, the chinook escapement estimated by the stream count
method in the Talkeetna-Devil Canyon sub-basin in 1983 is probably
more accurate than other sub-basin chinocok escapements approximated by

the stream count method in 1983,

While chinook stream survey counts and escapements derived by the
stream count wmethod may not accurately estimate chinook total
escapement numbers, they do provide an index of the vrelative
importance of chinook spawning streams in the Susitna Basin. Chinook
salmon peak spawning counts have been conducted by ADF&G in selected
Susitna Basin chincok spawning streams since 1976 (Table 7). The 1983
survey dnciuded most of the major chinocok spawning streams in the
Susitna Basin and was completed under good to excellent survey
conditions (ADF&G 1984a). The 1983 chinook salmon count in the
Susitna drainage index streams was approximately six percent higher
than the 1976-1982 average (ADF&G 1984a). 1In 1983, approximately 80
percent of chinook salmon counted in the survey were observed below RM
80 in the Yentna sub-basin and the lower Susitna sub-basin (Table 7).
In the Talkeetna-Devil Canyon reach, the chinook stream count in 1983
of 4,432 was the highest vecorded for 1976-1983 and represents
approximately se.en percent of the 1983 total Susitna Basin chinook

gtyeam count {(Table 73.



{(iii) Migration Rate

Tagged chinook salmon migrated between Sunshine Statiom (RM 80) and
Talkeetna Station (RM 103) at an average rate of travel of 2.l miles
per day (mpd) in 1982 and 1.8 mpd in 1983 (ADF&G 1984a). The average
rate of travel for tagged chinook salmon between Talkeetna Station and
Curry Station (BRM 120) was 2.2 mpd in 1982 and 2.7 mpd in 1983 (ADF&G
1984a}. It appears that chinook salmon spend less time milling and/or

migration rates increase the further upstream they travel (ADF&G
1984a).

4.2 SPAWNING

4,2.1 BSockeye Salmon

(i) Spawning Locations

The majority of second-run sockeye salmon in the Talkeetna~Devil
Canyon rveach (RM 98,6-152) spawn in slough habitat. Approximately 99
percent of the 2420 second~run sockeye counted during peak spawner
counts were observed in sloughs (ADF&G 1984a). The remaining
second-run sockeye salmon were in mainstem and tributary stream
habitats. One wmain channel second-run sockeye spawning site was
identified during the 1981-1983 surveys (ADF&G 1981la, 1982a, 1984a).
The site (RM 138.6 - 138.9) was used by eleven spawning seccund-run
sockeye on September 15, 1983, Six secandwrun sockeye were observed
in streams during the 1981-1983 surveys, however all six were
considering milling fish that did not spawn in streams (ADF&G 198la,
1982a, 1984a). During slough spawning surveys in 1981-1983,
second-run sockeye were observed in seventeen sloughs above RM 98.6
(Table 8). Only three of the seventeen sloughs contained significant
numbars of spawning second-run sockeye din  all three vyears,
Sloughs 8A, 11 and 21 accounted for 89 percent of the total slough
peak counts dn 1981, 95 pevrcent in 1982 and 92 pevcent in 1983
{(Table 8).
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The psak of spawning occurved betwsen the last week of August and the
end of September in all three years (ADF&G 198la, 1982a, 1984a). A
portion (24-43 percent) of the second-run sockeye salmon monitored in
three sloughs in 1983 did not spawn in the slough of first recorded
entry (ADF&G 1984a). These fish suffered mortality from either bear
predation or stranding, or departed the slough and presumably spawned

elsewhere.

Paal survey counts are indices of fish abundance. To estimate the
total slough escapement of second-run sockeye above RM 98.6, the total
fish days in slough habitat for sockeye salmon was divided by the
average slough life of sockeve salmon (11,8 days in 1983) (ADF&G
1984a). The 1983 total slough escapement of second-run sockeye salmon
in sloughs above RM 98.6 was an estimated 1,060 fish (Table 9). This
estimate is about 56 percent of the 1983 Curry Station (RM 120)
second-run sockeye escapement of 1,900 fish and approximately 25
percent of the 1983 Talkeetna Station (RM 103) second-run sockeye
escapement of 4,200 fish. Second-run sockeye were observed spawning
almost exclusively in slough habitat above RM 98.6, therefore the
differences between the total slough escapement and the Curry Station
and Talkeetna Station population estimates are probably attributable
tos (1) milling fish that return downstream below Talkeetna Station
and spawn elsewhere; (2) the error associated with estimating the
slough escapement; and (3) the errcr associated with approximating the
population estimates at Talkeetna and Curry Stations (ADF&G 1984a).
It was assumed that din 1981 and 1982 second-run sockeye salmon
averaged the same slough life of 11.8 days that was estimated for 1983
second~run sockeye (ADF&G 1984a), The estimated total fish days for
second-yun sockeye in sloughs in 1981 and 1982 was divided by the 1983
estimated slough life to estimate total slough escapement of
second-run sockeye in 1981 and 1982, The total slough escapement
above RM 98,6 was about 2,200 second-run sockeye din 1981 and
approximately 1,500 gecond-run sockeye in 1982 (Table 9). The 1981
total slough escapement of 2,200 fish is 79 percent of the 1981 Curyy
Station estimate of 2,800 secoad-vun sockeye and 46 percent of the

1981 Talkeetna Statlon population estimate of 4,800 second~run
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sockeye. The 1982 total slough escapement of 1,500 fish is 115
percent of the 1982 Curry Station population estimate of 1,300
second-run sockeye and 48 percent of the 1982 Talkeetna Station
population estimate of 3,100 second-run sockeye., Differences between
total slough escapements and the population estimates at Talkeetna and
Curry stations are probably due to the same factore outlined above for
the differences in 1983,

Second~run sockeye generally spawn in the upper hat.tat =zones of
sloughs, while chum salmon spawn in the lower habitat zones of slougts
(Table 10). Although some overlap exists, it appears that spawning
chum salwon and second-run sockeye salmon in sloughs above RM 98.6,

are segregated within the slough habitat (ADF&G 1984a).

(i1} Access

The access and upstream passage of sockeye salmon into sloughs and
side channels are dependent primarily on water depth and length of the
passage reaches that are vestrictive to the upstream movement of
salmon (ADF&G 1984d). Hydraulic velocity barriers do not exist at
sloughs in the Talkeetna-Devil Canyon vreach (RM 98,6-152), The
mainstem discharge level directly influences access and passage into
sloughs because of its influence on backwater at the mouth of sloughs
and breaching at the wupstream (head) end of sloughs. Under low
mainstem discharge levels (unbreached conditions), the backwater at
the mouth of sloughs and side channels may not be of sufficient depth
to allow successful passuge. As mainstem discharge increases, the
backwater area genevally increases in depth and extends its length
upstream, which increases the depths within those critical passage
reaches affected by the backwater. The elimination of passage
restrictions within a reach by backwater inundation continues In the
upstream direction with increasing mainstem discharge, until brzaching
ocecurs, at which peint depths become adequate for passage at all

passage veaches in most sloughs and side channels (ADFAC 19844d).



Mainstem discharge levels 1in the Susitna River at Gold Creek
(RM 136.7) commonly range between 20,000 and 30,000 cfs during June,
July and August when adult salmon are migrating upstream and 15,000 to
20,000 cfs during peak spawning periods (20 August to 20 September)
(ADF&G 1984d). Because of the diversity din the mwmorphology of
individual sloughs, the access and passage dinto sloughs varies
considerably at a mainstem discharge level. Breaching of sloughs at
most sites in the Talkeetna-Devil Canyon reach (RM 98.6-152) occurs at
relatively high mainstem discharges (19,000 to 42,000 cfs) (ADF&G
1984d)., During the peak spawning period (20 August to 20 September)
mainstem discharge at Gold Creek equals or exceeds 15,000 cfs 50
percent of the time (ADF&G 1984d). Therefore, access and passage into
sloughs and side channels is more often controlled by the backwater at
the slough mouth and the local flow from groundwater and runoff
sources. Local flow from groundwater appears to be correlated with
mainstem discharge (APA 1984). Therefore, as mainstem discharge

decreases, local flow from groundwater may alsoc decrease.

Sloughs 8A, 1l and 21 have accounted for over 90 percent of the
sockeye salmon total peak counts in slough habitat (Table 8). T*
most serious passage restrictions for mainstem discharges below
breaching discharge for these three sloughs occur in Slough 21 (ADF&G
19844d).

(iii) Fecundity and Sex Ratio

The fecundity of second~run sockeye salmon was estimated from a sample
of 25 ferales collected at Sunshine Station (RM 80) im 1983 (ADF&G
1984a). The mean number of eggs per female, based on this sample, was
3,543 eggs (vrange: 2,950 to 4,800 eggs). This is similar to the range
of sockeye fecundity (2,500 to 4,300 eggs) reported by Morrow (1980).
Regression analyses of the number of eggs per female as a function of
length and/or weight were used to predict Susitna River second-run
sockeye fecundivies. The details of the analyses arve reporited by
ADFEC  {(1984a). The mean fecundity for Susiine River second-vun

gockeve 1is 3,350 eggs per female (ADF&CG 1984a). This estimated



fecundity is derived Trom the vegression znalysie of fecundity as a
function of length and from the mean length of sockeye salmon measured

at Sunshine Station.

The egg retention of second-run sockeye salmon was estimated in 1983
from sampling 56 female sockeye carcasses from four sloughs between
river miles 98.6 and 161 (ADF&G 1984a). The average egg retention was
about 250 eggs per female. Almost 80 percent of the carcasses had
retained 25 or fewer eggs, while only seven percent of the fish

sampled had retained more than 1,000 eggs.

The sex ratis (male to female) of second-run sockeye salmon in the
Susitna River was 1.,0:1 dn 1981, 1.2:1 dn 1981 and 1.3:1 d4n 1983
(ADF&G 198la, 1982a, 19B4a). Sex ratios of sockeye salmon at specific
sampling locations varied considerably between some locations and
vears (Table 1l1). Sex ratios of sockeye salmon by age are reported by
ADF&G (1981a, 1982a, 1984a). Some males matured at an earlier age
than females. Most returning adult sockeye were four and five year

fish that had gone to sea after one winter in freshwater.

4.2.2 Chum Salmon

(1} Spawning Locations

Most chum salmon abcove RM 98.6 spawn in either slough or tributary
stream habitats. About 93 percent of the 10,570 chum salmon counted
during peak index surveys were observed in stream or slough habitats;
the remaining 7 percent were observed at mainstem spawning sites
(Table 12). In 1983 coum salmon peak index counts in stream and
slough habitats were about equal, while in 1982 and 1981 counts were

higher in slough habitats (Table 12).

Chum salmon peak Iindex counts in sloughs above RM 98.6 were: 2,596
fish in 1981, 2,244 fish in 1982 and 1,467 fish in 1983 (Table 13),
Eleven of the 33 sloughs surveyed in all three vears were occupled by

gpawning chum salmon in each year {(Table 173).



-

Four of the eleven, sloughs 21, 11, 8A and 9, averaged more than 200
fish for 1981, 1982 and 1983 and accounted for about two-thirds of the

total chuwm salmon counted in slough habitats (Table 13).

Total slough escapemenis of chum salmon in sloughs above RM 98,6 was
estimated by dividing che total fish days in slough halitat by the
average slough 1life of chum (AF&G 1984a). The total slough
escapement was about ;950 chum salmon in 1983, 5,100 chum sazimon in

1982 and 4,500 chum salmon i~ 1981 (Table 14).

In 1983, some chum salmon monitored for slough life were not confirmed
spawvners in the slough of first reocovrded entry. The percent of
non-spawning chum salmon ranged from 0 to 85.7 in the five sloughs
monitored (ADF&G 1984a;. Some of the non-~spawners were wailling fish

that later spawned elsewhere.

Chum salmon generally spawn in the lower habitat zones nf sloughs,
while secend-run sockey~ spawn in the upper habitat zones of szloughs
(Table 10), Although some overlap exists, spawning chum and sockeye
salmon are apparently segregated within slough habitat above M 98.6
(ADF&G 1984a).

Chum salmon peak index counts in streams asbove RM 98.6 were: 241 fish
in 1981, 1,737 fish dn 1982, and 1,500 fish in 1983 (Table 15). 1In
1882 and 1985 over 95 pevcent of the chum salmon counted during peak
spawney surveys were observed in three streams: Indian River, Fourth
of July Creek and Portage Cresk (Table 15). In 1981, Indian River,
Fourtl of July Creek and Lane Creek wcre occupied by about 85 percent
of the .41 chum salwon coted during peak survevs {(Table 15).

Chum salmon peal counts at wainstem spawning sites weve: 16 fish in
1981, 550 fish dn 1982 and 219 fish in 1983 (Table 12). Eighteen chum

Y

seimon mainstem spawning sites were identified during 1987-1983

e
survevs; geven siltes were used in two or more of the three vyears

s

{(Table luo).



The peak of chum salmon spawning occurred during the last week »f
August in streams, the first week of September in sloughs, the first
two weeks of September at mainstem spawning sites in 1981, 1982 and
1983 (ADF&G 1981a, 1982a, 1984a;.

(i1) Access

Chum salmon spawn primarily in tributary or slough habitat in the
Talkeetna-Devil Canyon reach (RM 98.6-152) (Table 12). Access and
passage into selected sloughs has received preliminary investigations
by ADF&G (1983d). Trihey (1983) and R&M Consultants (1982) have
examined passage conditions and streambed stability in selected

tributaries.

Small deltas are formed at the mouth of most tributaries. As the
stage in the mainstem decreases, the tributaries become perched above
the river, that is, the tributaries flow across steep deltas. If the
steep deltas were to remain under low mainstem conditions, the access
and upstream passage of fish would be inhibited or eliminated. Based
on the analyses by Trihey (1983) and R&M Consultants (1982), most
tributaries in the Talkeetna-Devil Canyon sub-basin have sufficient
energy to downcut the perched deltas to establish a channel at a new
grac.ent. Tributaries that support chum spawning that may remain
perched under low mainstem flows are Jack Long Creek, Sherman Creek,
Fifth of July Creek (RM 123.9), and Little Portage Creek (R&M
Consulitants 1982). Nene of these streams appear to support
significant numbers of spawning chum salmon (Tuble 15), Tributaries
that have not be. . evaluated are Chase Creek and Lower McKenzie Creek:
howvever, neither of these sireams appear to be important chum spawning

tributaries (Table 15).

The accees and upstream passage of chum saimon into sloughs and side
channels arve dependent primarily on water depth and length of the

passage reaches that are restrictive to the upstream wmovement of

salmon (ADF&C 1984d),.,  Hydraulic velocity barriers do not exust
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The mainstem discharge level directly influences access and passage
into sloughs because of its influence on backwater at the mouth of
sloughs and breaching at the upstream (head) end of sloughs. Under
low mainstem discharge levels (unbreached conditions), the backwater
at the mouth of sloughs and side channels may not be of sufficient
depth to allow successful passage. As mainstem discharge increases,
the backwater area generally increases in depth and extends its length
upstream, which increases the depths within those critical passage
reaches affected by the backwater. The elimination of passage
restrictions within a reach by backwater inundation continues in the
upstyream direction with dincreasing mainstem discharge, until
controlling discharge levels occur, at which point depths become
adequate for passage at all passage reaches in most sloughs and side
channels (ADF&G 1984d).

Mainstem discharge levels in the Susitna River at Gold Creek
(RM 136.7) commonly range between 20,000 and 30,000 cfs during June,
July and August when adult salmon are migrating upstream and 15,000 to
20,000 cfs during peak spawning periods {20 August to 20 Septembery)
(ADF&G 1984d). Because of the diversity i1in the worphology of
individual sloughs, the access and passage into sloughs varies
considerably at a mainstem discharge level. Breaching of sloughs at
most sites in *he Talkeetna-Devil Canyon reach occurs at relatively
high mainstem discharges (19,000 to 42,000 cfs) (ADF&G 1984d). During
the peak spawning period (20 August to 20 September) mainsten
discharge at Gold Creek equals or exceeds 15,000 cfs S0 percent of the
time (ADF&G 1984d). Therefore, access and passage into sloughs and
side chranels are more often controlled by the backwater at the slough
mouth and the local flow from groundwater and runoff sources. Local
flow from groundwater appears to be corvelated with mainstenm discharge
{(APA 1984}, Therefore, as mainstem discharge decreases, local flow

from groundwatey way also decrease.

Sloughs BA, 9. 11 and 21 have accounted for about two-thirds of the
total pealk counts of chum salmon in slough habitats during 1981, 1982

and 1983 (Table 13). The most gevrious passage iestriccions for



mainstem discharges below breaching discharge for these four sloughs
occur in Sloughs 9 and 21 (ADF&G 1984d).

(iii) Fecundity and Sex Ratio

The fecundity of chum salmon was estimated from a sample of 27 females
coliected at Sunshine Station (RM 80) in 1983 (ADF&G 1984a). The mean
number of eggs per female, based on this sample, was 3,189 eggs with a
range of 2,478 to 4,076 eggs (ADF&G 1984a). This is similar to the
range of chum fecundity (2,400 to 4,000 eggs) reported by Scott and
Crossman (1973). Regression analyses of the number of eggs per female
as a function of length and/or weight were used to estimate Susitna
River chum salmon fecundities. The details of the analyses are
reported by ADF&G (1984a). The mean fecundity for Susitna River chum
salmon is 2,850 eggs per female. This estimated fecundity is derived
from the regression analysis of fecundity as a function of length and
from the mean length of chum salmon females sampled at Sunshine

Station.

The egg retention of chum salmon was estimated in 1983 from sampling
229 female chum salmon carcesses in 12 sloughs and one main channel
spawning site between river miles 98.6 and 161 (ADF&G 1984a). The
average egg vretention was about 114 eggs per female. Almost 75
percent of the carcasses had retained 25 or fewer eggs, while less
than four percent of the fish sampled had retained more than 1,000

eggs.

The sex ratio (male to female) of chum salmon in the Susitna River was
1.0:1 din 1981, 1,1:1 dn 1982 and 1.3:1 4in 1983 (ADF&G 198la, 1982a,
1984a)., Sex ratios of chum salmon at specific sampling location
varied between locations and years (Table 17)., Sex ratics of chum
salmon by age are rvrevorted by ADF&E (198la, 1982a, 1984a). Most
returning adult chum were four and five year old fish that had gone to

sea during theiy first summer of life.
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4.2.3 Coho Salmon

{i) Spawning Locations

Most coho salmon in the Talkeetna-Devil Canyon reach (RM 98.6-152)
spawn in tributary stream habitat. During spawning ground peak
surveys in 1981-1983, over 99 percent of the 1,336 coho saimon counted
were observed in streams (ADF&C 1984a). Only five coho salmon were
cbserved spawning in mainstem and slough habitats. 1In 1981, one coho
salmon was captured in the mainstem at RM 129.2, while in 1983 two
coho salmon were observed spawning in the mainstem at RM 131.1
{ADF&G 198la, 1984a). The only documented slough habitat that coho
salmon utilized for spawning during 1981 through 1983 was at Slough 84
(RM 125.1), where two coho salmon were observed spawning on October 2,
1982 (ADF&G 1982a).

Coho salmon peak index counts in tributary streams above RM 98.6 were:
458 figh in 1981, 633 fish in 1982 and 240 fish in 1983 (ADF&G 1984a).
Twzlve tributary streams above RM 98,6 were found to contain coho
salmon during index surveys in 1981-1983 (Table 18). Peak index
counts greater than 10 fish in all three years were recorded in:
Whiskers C(reek, Chase Creek, Gash (reek, Lower McKenzie Creek, Indian
River and Portage Creek., The two most important tributary streams for
coho spawning were: Gash Creek and Indian River in 1981, Whiskers
Creek and Lower McKenzie Creek in 1982 and Whiskers Creek and Indian

River in 1983 (Table 18).

Coho spawning activity in tributary streams above RM ©5.6 peaked
between the last week of August and the first week of October in 1981,

1982 and 1983 {(ADF&G 198la, 1982a, 1984a).

(11) Access

Cohe  salmon  spawn  almost exclusively in  tvibutavies in  the
Talkestna~Devil Canvon reach (RM 98.,6-152)., Small deltas are formed

at the mouth of most tributaries. As the stapge in the walnstenm

decreases, the tributaries become perched above the viver, rthat is,
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the tributaries flow across the steep deitas. If the steep deltas
were to remain under low mainstem conditions, the access and upstream

passage of fish would be inhibited or eliminated.

Trihey (1983) examined the hydraulic conditions supporting fish
passage intc Indian River and Portage Creek, while R&M Consultants
(1982) evaluated the streambed stability of numerous tributary mouths
between the confluence of the Susitna and Chulitna rivers (RM 98.6)
and Devil Canyon (RM 152). Based on the analyses in these studies,
most tributaries in this reach of river have sufficient energy to
downcut the perched deltas to establish a channel at a new gradient.
One tributary that supports coho spawning that may remain perched
under low mainstem flows is Jack Long Creek. Tributaries that have
not been evaluated include the following coho spawning streams: Chase
Creek, Slash Creek and Lower McKenzie Creek. Of the three, Chase
Creek and Lower McKenzie Creek support higher numbers of coho salmon
than Slash Creek and are among the five most important cohe spawning
tributaries in this reach of river based on three year index count

averages (Table 18).

(iii) Fecundity and Sex Ratio

Fecundity has not been estimated for coho salmon in the Susitna River,
but 1s expected to be approximately 2,500 to 3,000 eggs, as reported
by Morrow (1980).

The sex vatic (male to female) of coho salmon in the Susiltna River was
0.9:1 din 1981, 1.4:1 in 1982 and 1.3:1 in 1983 (ADF&G 198la, 1982a,
1984a). The sex ratlcs of coho salmon at specific sampling locations
varied between years and sites (Table 19). Sex ratics of coho salmon
by age are reported by ADF&G (198la, 1982a, 198%a). Most veturaing
adult coho weve three and four year old fish that had gone to sea

after one ov two winters in frestwater.















































































































































































































































































































































































































