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_PREFACE

This report is part of a five volume presentation of the fisheries,
aguatic hebitat, and instream flow data collected by the Alaska Depart-
ment of Fish and Game (ADF&G) Susitnn Hydroelectric (8u Hydro)
Feasibility Aguatic Studies Program during the 1981-82 (October-May)

fasda
&
o
¢
o)

overed and 1982 open water (May-Octcber) seasons. It is one of a
series of reporis prepared for the Alaska Power JAuthority (APA) and
its principal contractor, Acres American (Acres) by the ADF&G and
other contractors o evaluate the feasibility of the proposed Susitna
Hydroeleciric Project. This preliminary draft is an internal working
document and intended for data transmittal to other Susitna Hydro-
eleciric Feasibility Study perticipants. A fingl report will be dis-
tributed April 15, 1983,

The topics discussed in Volumes Two through Five are illustrated in
Figure A, Volume One (ifo be distributed with the final repert) will
present a synopsis of the information contained in the other four
volumes. Volume Two also includes a comparison of 1981 and 1982 adult

anadromous fisheries data,

A second ADF&G report will include an analysis of the pre-project
fishery and habitat relgtionships derived lrom this and related reports
prepared by other study parvticipants. A review draft will be circulated
to study participants on May 1, 1983. The final report will be submitted

£y

to the APA on June 30, 1883 for formal distribution to study partici-

#

state and federsl agencies, and the p/ 3He. Scheduled for

o
£e)
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A
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completion on the same date is the first draft of the ADFgG 1982-83 ice
covered season basic data report. It will include a presentation of

1982-83 incubation and other fishery and habitat data,

v

Refer to Volume One for References,
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v nundated by the proposed impoundments were also

ev
Desceriptions of study sites are presented in each of these volumes

The Busiina River is approximately 275 miles long frem its sources in
the Alaska Mountain Range to its point of discharge into Cook Inlet.
fis drainage encompasses an ares of 19,400 sguare miles. The mainstem

and. major tributaries of the Susitna River, including the Chulitna,

gnd Yentna rivers, oviginate in glaclers and carry & heavy
load of glacial flour during the ice~free months (approximately May

5,

through October)., There are many smaller tributaries which are

&)

Guestions concerning these reports should be directed to:

Alasks Department of Fish & Game
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Figure 3-3-22 Stomach contents of chinook salmon juveniles

collec §%@ in Stough 11 during August and
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Figure 3-3-~23 Stomach contents of chinook salmon juveniles

collected in Slough Z1 during August and
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Figure 3-3-24 Stomach contents of aﬁfﬁﬁﬁk salmon juveniles
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The development of hydroelectric power has been associated with changes

in  the downstream aquatic environment, often creating deleterious

gffects on downsir

eam fisheries., In order to predict adverse or

of the changes that are associated with the
arge scale hydroelectric power on the Susitna River, an
faventory of the resources below the project and development of an

understanding of the critical portions

¥

f the 1ife cycle of *ae Tish is

necessary. Une important factor, particularly with anadromous speices,

s

is the rate of development of the embryos and subseguent emergence and
4 i

gutmigration. It 1s known from other systems that this portion of the

o -

Fife cycle
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critical to the well being of the populations and small
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changes 1in timing or in other associated environmental parameters may

cause major changes in the survival ¢
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species being evaluated.

This vreport provides haseline data on the temporal wmovement of

outmigrating species and preliminary information on emergence ratces,
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of the species collected, including size, age, and

Determine the timing of downstream migration of juvenile salmon from the

. §

reach of the Susitna River above the Chulitna confluence.

Provide basic biclogical data including species, age class, and length

to determine the relative condition and stage of development of the

g

ﬁn«tﬁ

Provide preliminary baseline data for determining the rates of embryonic

development and emergence times of che early 1ife stages of Susitna
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Provide baseline data for determining how development of incubation

rates, emergence times and outmigration timing corvelate with natural
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the food havits of the juvenile salmon present at esach site. The second
objective s to qualitatively describe invertebrate communities at
different habitat sites, and to make comparisons between those commy-
nities. From “his it 1s hoped that environmental variabiiity between
sites can be related to observed differences in invertebrate community
structure. Corollary to this, because of the large differences in water
qualivy, morphoiogy, and hydraulic properties present at the habitats
sampied, the biological information obtained will provide insights into
whether changes in hydraulic parameters can be expected to provide a

3

large change in the compesition of the invertebrate communitie

The mid-summer (July 1, 1982) starting date for this investigation

=

timited the scope of the study. Rearing of sockeye salmon and of
certain age classes of chinook salmon could not be effectively studied
Sap g

because the majority of them had outmigrated by the time sampling began.

Stmitarly, the Vimited freshwater rvearing of chum salmon could not be
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population: Susitna Ri
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s used to sample vresident fish

%

Inlet and Devilt Canyon

B

3-2-1). Two additional electro-

fisting Eboats assisted in the sampling of resident fish populations
during mainstem salmon spawning surveys conducted in  August and

A wide variety of sites were
during 1982, These included tributary

n KM 7.2 and RM

sites

sampled by Su Hydro

were

electrofishing crews

ot

stough, and mainstem sites on

Ed

150.1

PR P % o .
{Figure 3-2-1). Seventeen

campied twice monthly with boat

e

g the ice free months as time allowed {Appendix
fable 3-A<1). During periods of low mainstem Tlows, however, many of
the DFH sites were inaccessibile by boat and therefore could not be

only backwater areas or ﬁi%?ﬁé areas were sampled at
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seasonal changes in fish populations. However, most of tithe SFH sites
were sampled only once or possibly several times at random intervals

during the course of the season.

The Tength of time spent electrofishing a site ranged from one minute to
75 wminutes. The area of sites electrofished also varied tremendously;
somag sites weve fished for a distance of 20 yards while at other sites,
drifts ranged in length up to several miles. A site often encompassed a
variety of fish habitats with varving substrates, water velocities,

turbidities and depths.

These procedures were used to cover the broad range of habitat con-
ditions that exist in this system. Data collected at each site included
time fished, distance fished, and catch information. Biclogical data
were collected on all resident fish captured and adult resident fish
were tagged as specified 1in the procedures manual (ADF&G, 1982).
Recaptures were also recorded. Initially, burbot (Lota lota L.) were
tagged with disc dangler tags and all other resident species were tagged
with Floy anchor tags. After observing tag retention on several burbot
that were Floy anchor tagged during the 1981 field season and recaptured
in May 1982, a decision was made to also tag burbot with Floy anchor

tags.,

Scales were taken from captured resident fish (humpback and round

whitefish, rainbow trout., Arctic grayling, and longnose sucker) during

field sampling for age-length analysis accoruing to methods and sampling

schedules  outlined in  the procedures manual (ADF&G, 1982), in
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addition, scales were taken from juvenile anadromous species. Otoliths

were taken from burbot and Dolly Varden mortalities for aging.

At all sites where adult resident fish spawning was documented, habitat
measurements of water chemistry, water velocity, and substrate compo-

sition were taken as specified in the procedures manual (ADF&G, 1982).
A map of the spawning site was also drawn., A representative sample of
water temperature and conductivity was also collected from a number of
other sites where electrofishing was conducted but no spawning activity

was found,

2.1.2 Radioc Telemetry

Radio telemetry equipment used in this study was developed by Smith Root
Corporation in Vancouver, Washincton. Equipment consisted of a Tlow
frequency (40 MHz) radio tracking receiver {Model RF-40), a loop antenna
(Model LA-40) and ten transmitters (Model PA0-500L 3V). This equipment

was also used in the study of adult anadromous species (ADFG, 1981a).

Th

=

= transmitters used were cigar shaped, encapsulated in plastic, and
had an external 17,0 centimeter (cm) antenna. The transmitters measured
5.3 cm in length and were 1.6 com in diameter; each tag weighed
approximately 13.0 grams (gm) dry {(approximately 2.6 gm in water). The
power source for the transmitter was a lithium, three volt battery which
provide a 1ife expectancy of approximately 150 days. [Different
freguencies, between 40.740 and 40.770 MHz, or pulse rates or both were

D p o e ed e g ER N o o s o [ o - o I o g oy »
used to differentiate between the ten radic tags. The radio tags were
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immersed in water for 48 hours and then tested for signal strength and

freguency before they were implanted in fish.

Rainbow trout (Salmo gairdneri Richardson) and burbot were selected as
the target resident species for the 1981-1982 radio telemetry studies in
the lower river. Based on personal communications with Carl Burger
(USFWS), a minimum Tength was determined for each species to be radio
tegged. Three hundred and fifty mm was selected as the minimum fork
fength for rainbow trout and 550 mm the minimum total length for burbot.
It was felt that fish smalier than these minimum sizes would not be able

to tolerate the implanted radio tags.

Five burbot and five rainbow trout captured in the Susitna River between
RM 76.3 and RM 84.1 from October 3rd to October 15, 1981 were used for
telemetry studies (Appendix Table 3-A-3). The rainbow trout and two of
the burbot were captured by electrofishing. These fish were held
overnight in 1ive boxes for observation, prior to being radic tagged.
The following day, each fish was cobserved to make sure it had fully
recovered from being electroshocked and was suitable for radio tagging.
The other three burbot were captured on trotlines. The condition of
trotline caught fish was assessed as they were captured and those that
were healthy and vigorous were selected to be radio tagged that same

day. HNo injured or lethargic fish were radio tagged.

tach fish determined to be suitable for radio tag implantation was

placed in a holding box and anesthetized with MS-222 (tricaine methane-
suifonate), Affer the fish were anesthetized, their lengths were
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measured to the nearest millimeter (mm) (fork length for rainbow trout
and total length for burbot). Scales were taken from the rainbow trout
for aging purposes, however, they were regenerative and unveadable.
Burbot were tagged with disc dangler tags and rainbow trout were tagged
with Floy anchor tags,
A transmitter was then surgically fimpianted in the coelom using a
procedure similar to that described by Ziebell (1973) (Plate 3-2-2). A
three to five cm incision was made approximately one cm to the left and
parallel to the mid-Tine of the ventral surface, cutting posteriorly
beginning stightly behind the pelvic fins. The radio tag was then
inserted with the antenna to the posterior of the fish. Each incision

was closed with seven or eight individual silk sutures.

Each fish was then placed into a Vive box and held upright until it
regained equilibrium from the effects of the anesthesia. The fish were
held overnignt for observation. The sutures were then checked and the
implanted transmitier’'s signal was tested. Each fish was then released

in the vicinity of its capture area.

The ten fish were radio tracked by boat, aircraft or snowaobile until
April & when only one of the radio tagged Tish was located. The bat-
teries from the other nine rvadio tags implanted 1in rainbow trout and
burbot were assumed to have expired. Aerial tracking proved to be the
most efficient method for locating the fish in comparison to the othe

mathods described. Radio tracking by boat was last attempted on October

Ty P N T . TN R O
30 due to the presence of sltush ice in the Susitna River
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Aerial tracking procadures utilized were identical to methods used and
described by Adult Anadromous Investigations (ADF&G, 198la). Aerial
flights were conducted between Uctober 14 and April 6, 198Z. The time
period between tracking flights ranged between six and 24 days but was

generally done at approximately two week intervals.

Radio tracking flights during October to January 6 were conducted only
along the mainstem Susitna River from the mouth of the Deshka River (RM
40.6) to the mouth of the Talkeetna River (BM 97.0). Due to an increase
in the number of radio tagged fish that were not located on the December
28 and January 6 flights, the search was expanded on the subseguent
flight on January 14th, by beginning at the mouth of the Susitna River
(RM 0.0) and radio tracking along the wmainstem Susitna River to

Talkeetna (RM 97.0).

Subsequent flights after January 6 alsc included periodically searching
five major tributaries of the Susitna River, [Montana Creek (RM 77.0),
Kashwitna River (RM 61.0), Deshka River {RM 40.6), Yentna River (RM
28.5), and Alexander River (RM 10.1)]. upstream as far as ten miles from

their mouths.

Recapture of five of the radio tagged fish was attempted in February and

g
el
ol
=3
27
oy
s

to recover the soon to be expived radio tags. The fish were first

Tocated by aerial tracking. Biologists then traveled to these sites on

E “

snownobiles and set gilinets and trotlines in *he vicinity of the radio
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(ther purposes for conducting the surveys were: to find the maximum

range of the radic tags on ground during the winter {observe the effects
g

Q

f dce on the transmitter's signal)s to find if the areas where the

radio tagged fish were located were areas where large concentrations of

%

resident fish gathered during ihe winter; to examine the radio tagged
fish to observe effects resulting from the surgery to internally implant
the radio tags; to esamine the habitat where the radio tagged fish were

focatedy and to determine if the radio tagged fish were still alive.

2.1.3 Designated Fish Habitat Studies

o
poi
(1
[
éri“
{.}._

udy of resident and juvenile anadromous species at specific
nabitat sites, begun in June 1982, reflects a change in emphasis from
the 1981 resident and juvenile anadromous program. The studies changed
from the collection of broad-based distribution and biological data of
resident and Jjuvenile anadromous fishes to providing a more detailed
study of the aquatic environmental factors affecting their distribution
and vrelative abundance. The sampling design was based upon the
hypothesis that the distribution of resident and Jjuvenile anadromous

ishes 15 related to the influence of the mainstem stage on the aguatic

envivonments associated with sloughs and tributaries. The methods used

“3

for the 1981-1982 winter szampling were the same as those of the

-

1980-1981 winter season [ADF&G 1982).
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2.1.3.1 Sampling sites and reaches

The specific habitat studies investigated the tributary mouilhs, sloughs,

and limited mainstem sites that were influenced by changes in mainstem

L3

usitna River discharge. These sampling locations were selected based
on data collected during 1981 studies which indicated that these sites
contained significant resident and juvenile anadromous fish populations

or important habitat.

Seventeen Designated Fish Habitat {DFH) sites, ranging from Goose Creek
(RM 73.1) to Portage Creek (RM 148.8), were chosen for the study (Figure
3-2-2 and Table 3-2<1). A general description of each site including an
aerial photograph is included in Appendix F of Vol. 4. These sites were
sampled from June through September (Appendix Table 3-A-1). Two
sampling trips, approximately 8 to 9 days in duration, were made each
month. Additionally, two DFH sites (Portage Creek Mouth and Slough 20)
were sampled in early October. The only catch was two burbot caught on

£

a trotline at Portage Creek, This sampling period s not discussed

4]

further,

The section of the vriver sampled was divided into two veaches. The
upper reach vanged from the Chulitna River confluence (RM 98.4) to
Portage Creek (RM 148.8). The lower reach ranged from Goose Cresk (RM

73.1) to the Chulitna River confluence and included the discharge of two

Cas

major tributaries, the Chulitna River and Talkeetna River,

b
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Table 3-2-1. Designated Fish Habitat (DFH) sites sampled on the
Susitna River, June through October, 1982.

monr

Site Geographic Code River Mile

e

Goose Creek to Chulitna Reach

toose Creek 2 and Side Channel $ 23N C4W 30 BBC 73.1
Wnitefish Slough S 23N 05W 01 BBC 78.7
Rabideux Creek and Siough S 24N ObW 16 AAC 83.1
Sunshine Creek and Side Channel S 24N 05W 14 AAB 85.7
Birch Creek and Slough S 25N 05W 25 DCC 88.4
Chulitna to Portage Creek Reach
Whiskers Creek and Slough S 26N 05W 03 ADB 101.2
STough BA S 28N 05W 13 CAC 112.3
Lane Creek and Slough 8 S 28W 0O5W i. ADD 113.6
Stough 8A S 30N 03W 16 BCH 125.3
Slough 9 S 30N 03W 16 BDC 129.2
4th of July Creek, Mouth 5 30N 03W 03 DAC 131.1
Stough 11 S 31N C2W 19 DOD 135.3
Indian River, Mouth S 31N O2ZW 09 CDA 138.6
Slough 19 S 31N 02W 10 DRB 140.0
Slouagh 20 S 31N 024 11 BBC 4001
Stough 21 S 31N 02W 02 AAA 142.0
Portage Creek, Mouth S 32N O1W 25 CAC 148.8
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1 133.8), Slough 16 (RM 137.7) and Slough 22 (RM

.| were sampled, but on an irregular basis (Appendix Table 3-A-2).

Also, three SFH sites on upper Indian River were sampled once a month
with fry traps from June through September and three SFH sites in upper
Portage Creek were sampled once in June and once in July (Appendix

Report 3-D-1).

1.3.2 Hydraulic Zones

In order to further evaluate the relative biological importance of the
DFH sites during the open water season, each site was subdivided into
zones based on the hydraulic conditions present and on the water source.
The zones were then sampled dindependently so  that statistical
comparisons of fish distribution and abundance could be made among zones
in order to determine the relative importance of each zone to each
species. Changes in the spatial distribution and the surface area of
hydraulic zones over time were correlated with corresponding changes in
the discharge of the mainstem Susitna, tributary or ground water input.
The methods, results, and discussion of this aspect of the study are
presented in Volume 4, Part I. WNine sampling zones were defined (Table
3-2-2). The number of hydraulic zones varied at each site depending on
the mainstem stage levels, as well as on tributary and siough flows.
The distribution of zones at a hypothetical site at three different
ets of mainstem discharge is shown in Figure 3-2-3. A further

i

discussion of the hydraulic zone concept is contained in Voi. 4, Part

C o S oy 37 3 S T T O D S . . T
ABCTION £.¢. Yarious habitat ba rameters were measured in each zone



r%g%@gn of habitat zones sampled at Designated Fis

£5¢
Habitat sites on the Susitna River, June *h?sagh
September, 1982.
Zone Code Description
1 Areas with a tributary or groundwater water source, which

are not %ﬁf%a@ﬁamd by mainstem stage, and which usually
have significant surface water velocity.

(A

Areas with a tributary or groundwater water source, which
have no appreciable surface water velocity as a result of
a hydraulic barrier created at the mouth of a tributary
or stough by mainstem stage.

Led

Areas of significant surface water velocities, primarily
influenced by the mainstem, where tributary or slough
water mixes with the mainstem water.

4 Areas of significant surface water velocities, which are
iocated in a slough or side channel above a tributary
confluence {or in a slough or side channel where no
tributary is present), when the slough head is open.

(S

Areas of significant water surface velocities, which are
located in slough or side channel below a tributary
confluence, when the slough head is open.

(=)

5ugkwﬁt areas with no agp%@c€ab1@ surface water
elocities resulting from a hydrau? ¢ barrier created by
mﬁ?ﬁ&LQT stage, which occur in a slough or side channel
abav& a ﬁM€b&tary confluence {or in a slough or side
channel where no irsbu*aﬁv is present), when the head of
the slough is open

7 Backwater areas with no appreciable surface water
velocities resulting from a hydraulic barrier created by
mainstem stage, which occur in a slough or side channel
below a tributary confluence, when the ﬁ@&ﬁ of the slough
is open.

8 Backwater areas consisting of mainstem eddies.

4 A pool with no appreciable surface water surface
velocities, winich s created by a geocmorphciogical
feature of a fTree flowing zone or from a hydraulic
barrier Qr@ai@d sy a tributary; not created as a result
of mainstem sta
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in order to relate fish distribution to habitat variables. The methods,
results, and discussion of this phase of the study are presented in

8

Yolume 4, Part I1.

2.1.3.3 Biological Sampling

Bioclogical sampling at the 17 DFH sites was conducted in two, three, or
four of the hydraulic zonzs present at each site, depending upon
conditions. Fisheries sampling gear was classified standard or
opportunistic gear. Standard gear consisted of minnow traps, each
paited with a tablespoon of salmon roe, and trot lines consisting of six
#4 hooks baited with salmon roe, fish flesh and bacon. Generally, five
to ten minnow traps were sel in each hydraulic zone samplied for a period
of three to four hours. Results of a 24 hour experiment to determine an
adequate fishing time for minnow traps are contained in Appendixz Report
3-E=1. Also, one trot line was set for 24 hours in each zone sampled

with minnow traps.

Opportunistic gear consisted of beach seines, backpack electrofishing
units, dip nets, hoop nets, fish traps, variable mesh gill nets and hook
and Tine and was used to sample the same zones as standard gear whenever
conditions permitted their use. Beach seines and electrofishing gear
were the most frequently utilized opportunistic gear (Plate 3-2-3 and
3-2-4%, Opportunistic gear was less quantitative than the standard
gear, but was useful in observing the relative distribution of fish
species not collected by minnow traps or trot lines. Opportunistic gear

o o

was essential for collecting chum and sockeye salmon fry and juveniie
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grayling, round whitefish and rainbow trout. Detailed descriptions of
technigues used to deploy biological sampling gear and methods of data

collection can be found in the Procedures Manual (ADF&G, 1982d).

Fish that were collected were anesthetized with Tricaine Methane
Sulfonate (MS-222) when necessary to minimize physiological stress due
to handling while collecting length and scales. A1l specimens were
identified, then Jjuvenile salmon, burbot and cottids were measured for
total Tength in millimeters {(mm); all other resident species were
measured for fork length. Adult and juvenile resident specimens greater
than 200 mm in fork length were tagged with a numbered fluorescent
orange Floy tag below the dorsal fin (Plate 3-2-5). Otoliths were taken
from burbot mortalities for age analysis. Resident species mortalities
were necropsied to determine sex and relative sexual maturity (Plate

3-2-6).

Occasional sampies of Jjuvenile anadromous and juvenile resident fish
species were preserved in 10% formalin for later ‘ltaboratory identifica-
tion. A few juvenile chinook and coho salmon of age classes greater
than age 0O+ were preserved for age determination and for stomach

contents analysis, Age classes for juvenile salmon were determined from

&
@

from scale analysis and Tength frequency data.
In addition, each biologist recorded field observations concerning the

predeminant hydraulic and habitat conditions and major biclogical

findings encountered at each sampling site. The entire study site was

Y
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mapped on aerial

e

hotographs and staff gage readings from each zone were
recorded {see VYol. 4, Part I, Methods). Ground photographs were taken

of each zone boundary each sampling trip.

Other data was obtained at DFH sites by the boat electrofishing study,
which also sampled these sites twice monthly. Most of that effort
occurred in  the mixing zone or in the wmainstem backwater zone.
Additionally, data collected on juvenile anadromous species composition,
tength, and age were correlated with the data from the downstream
migrant trap (located at RM 103.0) to assist in determining timing of

fish movements,

2.1.3.4 Winter Season Methods

Thirty two sites. including 15 of 17 DFH sites, were sampled during
February, March, and April, 1982 (Appendix Tables 3-A-4 and 3-A-5). The
sites ranged from Mid Kroto Slough (RM 36.3) to Portage Creek (RW
148.8). The winter program was not designed to differentiate hydraulic
zones within a habitat location. Deployment of winter sampling gear was
Timited to areas at each site that could be sampled undur existing ice
conditions., Minnow traps, trotlines., and variable mesh gilinets were
deploved at each habitat Tocation in aveas of open water or through
access holes made through the ice with gas powered augers {Plate 3-2-7).

Access to samplirg sites was accomplished by snow machines and



king an under-ice gill net
che mainstem Susitna River,

Setting a variable mesh
gill net in an open lead.

i

Burbot caught on a
trotline.
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2.1.4 Other Methods

Crews operating fishwheels at the Yentna, Sunshine, Talkeetna, and Curry
stations for the purpose of capturing adult anadromous fish also
collected data on adult resident fish catches of the fishwheels. They
recorded daily catches and also tagged and measured adult residents
captured when time allowed from their primary duties. An effort table
recording fishwheel hours fished by bimonthly sampling period for each

tocation is given in Appendix Table 3-A-6,

Additicnally, hook and line, trotlines, and hoop nets were used at a few
selected sites in an attempt to obtain burbot and rainbow trou: for
radio tagging. Catch and biological data were recorded during these

incidental efforts., A1l adult residents in good condition were tagged.

2.2 Emergence and Qutmigration Studies

Minnow traps, beach seines, and backpack electrofishing units were
utilized as colliection techniques during the 1981-82 resident and
juvenile anadromous studies program. These techniques did not
adequat vy assess the times of emergence and outmigration of resident
and Juvenile anadromous fishes of the Susitna River. Additional
technigues were developed during 1982 to provide a more detailed study

and the downstream movements of Juveniles of selected

5%

factors affecting thelr distribution.
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Surveys of selected spawning areas were conducted monthiy during March,
April, and May of 1982 to collect bhaseline data on the timing of

emergence of juvenile salmon. Utilizing snow machines and helicopters

[N

0 gain access to the study areas, eggs and alevins were collected by

£

aip nets and spade shovels.

A downstream migrant trap employing an inclined plane was developed to
capture outmigrating resident and Jjuvenile anadromous fishes in the
Susitna River., The tvap was constructed during the spring of 1982 and
was operated from June 18 through October 12, except for short periods
of down time caused by manpower limitations, excessive debris Toads, or
the need to conduct trap modifications or vrepairs. The trap was
deplcyed above the confluence of the Chulitna River to limit the

i

collection of fish to only uppe~ Susitna River stocks. These stocks of
fish would most likely be affected by changes in the river conditions
resulting from the proposed hydroelectric development. A site at ths
Talkeetna base camp (RM 103.0) was selected for trap operation because
of its single channel morphology, optimum depth and velocity, and its
close proximity to logistical support (Figure 3-2-4),

‘‘‘‘ the downstream wmigrant trap consisted of two polyethylene plastic
modular pontoons serving as flotation for a welded steel lattice frame
in which was mounted the inclined plane and livebox (Plate 3-2-8). The

steel nfrastructure was covered by a two-feet wide plywood deck

survounding a five by ten feet center opening for suspension of the
inclined plane and livewox. A three-feet high safety vrailing was
to the veay of the trap. The entire trap structure measvred 10
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The inclined plane was eight feet long with an entrance opening

meas

t'ﬂ"'%

suring 4.5 feet sguare and was coveved by one-quarter inch galtvanized
hardware cloth on the sides and bottom., Hand crank winches were used to
adjust the fishing depth and to raise the inclined plane for cleaning,
The Tivebox was covered by one-eighth inch hardware cloth on the sides
and bottom and was removable from the trap structure to accommodate
cleaning and retrieval of captured fish. A more detailed description of
trap design and construction, technigues utilized to determine optimum
trap placement, and vertical and horizontal fish distribution and

diurnal movements are provided in Appendix Report 3-F-1.

The stationary inclined plane trap requires a river velocity of at Teast
1.0 feet per second for successful operation. The mesh of the inclined
plane allows the major portion of the sampled water column to pass
through the screen while retaining the fish and the remaining water
which pass over a baffle and into the livebox (Plate 3-2-9). The trap
was secured via a cable and rope attached to large trees upstream of the
trap and was held out from the bank by a boom log attached to the trap
and shore. Distance from shore was adjustable by movement of the shore

end of the boom log.

e

Captured fish were anesthetized using Tri-ane methanesulfonate (MS-222),
Species, total length, and fate were recovded for each fish., All fish
were retained until anesthetic recovery was complete and then released

downstream ot the {rap to prevent recapiuve.
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Trap check intervals were determined by catch rates and debris levels,
Pariods of high catch rates or high debris Toads reguired a shortened
check interval to reduce mortalities associated with Tivebox turbulence

and to maintain optimum trap fishing conditions.

Turbidity readings were recorded daily beginning August 14 using an HF
Instruments turbidometer. Staff gauge readings were recorded daily and
water temperatures were obtained from a Ryan thermograph located at the

Talkeetna camp.

The date fished, effort, catch by species, trap depth, distance from
shore, and livebox mortalities were recorded daily. Species, age, total
Tength in millimeters (mm), and fate were also recorded. Scales were
collected from a subsample of the captured fish for comparison to length

frequency distribution to determine age class composition by species.

Additional data on Jjuvenile anadromous and resident fishes was collected
by Designated Fish Habitat site surveys and wmobile boat-mounted
electrofishing units. Refer to report sections 2.1.1 and 2.1.3 for a
description of the methods used in these mobile gear surveys.

2.3 Food Habits of Juvenile Salmon

2.3.1 Field sampling

investigations for the Food Habits Study were conducted at four

stough and two clear water ty ibutaries of the Susitna River ém‘mi%:
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3-2-3). A1l sites were between RM 125.3 and RM 142.0. These sites were
selected because they were considered to be representative of the major
habitat types, and because they were expected to have sizeable
populations of juveniie salmon. Detailed descriptions of these sloughs

and tributaries are presented in Appendix 4-F of Yolume 4.

Collections were made every other week in August and September.
Juvenile salmon were collected by electroshocking, minnow trap, and
seines. Seining for juveniles was not very successful and was used only
during the August sampling trips. The use of minnow traps in slouchs
was discontinued in September because electroshocking was found to be a
more productive and efficient collecting method in all sloughs sampled.
Minnow traps, however, were the most successful method in Fourth of July
Creek, and were alsc effective in Indian River. Traps were used during

both August and September at both tributary sites.

The minnow traps used had a mesh size of 6.4 mm (1/4 inch), and were
baited with salmon eggs held in a perforated plastic bottle. They were
usually placed near beaver dams, brush piles, cut banks, and large rocks
which provide cover for juveniles (Plate 3-2-10). These traps were
fished for three to six hours, usually from wmid-morning to early
afternoon. Electroshocking was done with backpack electroshockers in
areas similar to where the winnow traps were set. Both Coffelt and
Smith-Rout shocker models were used. Electroshocking was ineffective at

Fourth of July Creeld due to Tow conductivity.

T
s A



Table 3-2-3, Six DFH sites on the Susitna River and the dates on which
they were sampled by the Food Habits Investigations Group,
August to September, 1982.
DFH Sites River Mile Miles Sampled Sampling Dates
Stough 8A 125.3 Mouth to 0.5 8/6,25 9/7,22
Upstream
Stough 9 129.2 Mouth to 0.5 9/7
Upstream
4th July Creek 131.1 Mouth to 0.25 8/5,28 9/8,22
Upstream
Stough 11 136.3 Mouth to 0.5 8/3,24 9/5,20
Upstream
Indian River 138.6 Mouth to 0.3 8/8,29 9/9,23
Upstream
Stough 20 140.1 Entire 0.5 874,26 9/6,21
Stough 21 142,0 Origin to 0.6 877,27 978,21

Downstream
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Fish collected were immediately preserved in 70% ethanol. Observation
of the first several fish indicated that they did not regurgitate their
stomach contents when preserved by this method. The body wall of large
specimens (greater than 80mm) was opened to insure rapid preservation of
the stomach contents. We attempted to collect 15 samples of each
species of juvenile salmon present at each site. Generally it was not
possible to collect this many of each species in the time available for

sampling each site. If more than 15 of any species were collected they

Invertebrate samples were collected by using a kick screen and a set
drift net. The kick screen consisted of a 63 x 83 cm sheet of "nosesum”
netting, with approximately 500 muy mesh (Plate 3-2-11). This screen was
stretched between two dowels, and was held by hand in the stream.  The
substrate was disturbed 1in an approximately two meter square area
immediately upstream of the net, and the dislodged invertebrafes were
carried by the current downstream into the net. In areas with 1ittle or
no current, the screen was pushed through the sampling area. Kick
screen collections of invertebrates were carried out near areas where
fish had been found at each site. Usually two collections were made at

each site on each sampling date.

o

The drift net used for collecting invertebrates had a 30 x 50 cm

[4

opening, and was 99.1 cm Tong with a Wisconsin type plankton bucket
attached to the downstream end. The netting was 500 wmu nylon mesh., The
net was placed at the base of a riffle downstream of an area which would

ot be disturbed by cur other sampling activities and was held in place
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by two steel stakes (Plate 3-2-12). Care was taken that the net be in

(e

water shallow enough to allow at least eight cm of its opening to be
above the water surface. The net was left in place for a minimum of
three hours. Invertebrate samples were preserved in 70% ethanol and

taken to the lab in Anchorage for sorting and identification.

2.3.2 Laboratory Methods

Fish stomachs were removed by making one cut Jjust posterior to the
esophagus, and one Just anterior to the pyloric cecae. The contents
were removed, and examined under a dissection microscope. Only those
invertebrates which had both a head and part of their body were couitted.
Enumeration was done in this way to prevent any numerical bias »jeing
given to those invertebrates which could be recognized by the head
atone, Chironomid larvae were countec even if only their head remiined
because they are soft-bodied, and all but their head capsule is rapidly
digested. It was felt that their numbers counted would not be
representative of the number consumed unless the count was done in this

way.

Invertebrate kick screen and deift samples were sorted under a «dis-
section microscope (Plate 3-2-13). Agquatic invertebrates from both the
stomach contents and invertebrate samples were identified to order or
amily. Terrvestrial invertebrates which have no aquatic life stage were
fdentified to order. Major keys used for identification were: Borver

and Delong (1971}, Merrit and Cummins (1978), and Pennak (1978). &t the

43



ft net at Slough 21 (RM 142.5).
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time this report was written, manpower Timitations did notl allow the
examination of all collections made during the 1982 season. Kick screen
samples from our early August and late September samples will be

examined as time permifs.

2.3.3 Analytical Methods

Abundance of each prey type in the environment was compared to fts

£

%
abundance 1in the stomachs using Strauss's Tlinear electivity index

]

(Strauss 1979). The linear index is simply the difference between ‘two

¥

proportions (rimgé} where r. is the percent of prey type 1 in the
stomachs, and Py is the percent of that prey type in the anvirmﬂmﬁﬁﬁe
The linear index vranges from -1.0 to +1.0. Positive values indicate
that the proportion of the prey type in the stomach is higher than in
the environment (positive selection). Negative values indicate that the
prey is either dnaccessible or 1is avoided by the fish (negative
selection). Values near zero indicate random selection of prey from the
environment. Confidence limits for the Tinear index were calculated

using the formula given by Strauss (Strauss 1979).

(o]

Rough comparisons of dnvertebrate populations between sites were also
made. Invertebrate samples were not quantitative so direct comparisons

of numbers at each site could not be made. Analysis was done instead by
Y

>
4

B

the total sample made up by each inverte-

@ 3 e

comparing the proportion of
brate type at each site wusing chi-sguare analysis (Fleiss 1981),

Contributions of prey types to the diet of each of the salmon species
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3.  RESULTS

3.1 Distribution and Abundance Studies

3.1.1 Resident Fish Species

Eleven species of resident fish were captured during 1982 field studies
conducted below Devil Canyon (RM 150.2). Individuals of all these
species were also captured during 1981 ADF&G Studies (ADF&G 1981c). The

Bering Cisco (Coregonus laurettae Bean) was categorized as a resident

fish in ADF&G (1981c) but now is discussed with the adult anadromous

species in Volume 2,

One northern pike {(Esox lucius L.) was captured in the Yentna River (RM

27.5, TRM 6.0) in a fishwheel on August 19, 1982. 1In 1981, one adult
northern pike was also captured near the Yentna River confluence (ADF&G
1981¢). Apparently the fish are expanding their range or simply wander-
ing downriver from several lakes in the Yentna River drainage where they

were illegally transplanted during the 1950°s,

o

The results of 1982 field studies are detailed for the other resident

species in the fTollowing sections. Habitat relationships of these

e

cussed in Volume 4, Part 1I. Age, length, and sex data

LG

species are di

for all resident species are contained in Appendix Report I3-G-1.
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3.1.1.1 Rainbow Trout

Distribution and Relative Abundance

Eight rainbow trout (Salmo gairdneri Richardson) were captured during

the fice-covered season from February through April (Appendix Table
3-A-7). Four of these fish were captured in the mainstem below the
Chulitna River confluence, while the other four were captured at the
Deshka River (RM 40,6, TRM 3.5), Goose Creek 1 (RM 72.0}, Slough 10 (RM
133.8) and Slough 22 (RM 144.3),

Another 307 vainbow trout were captured between May and October (Table
3-3-1). At the DFH sites, a total of 207 rainbow trout were captured at
16 of the 17 sites (Appendix Tables 3-A-8 and 3-A-9). The 4th of July
Creek DFH s¢ite had the largest number of rainbow trout sampled with 43
captuyred. Other DFH sites at which more than 20 rainbow trout were
captured included Whiskers Creek and Stough, Slough 8A, and Indian
River. Whitefish Slough was the only DFH site at which no rainbow trout
were caught. Other DFH sites at which only one or two rainbow trout
were captured included Rabideux Creek and Slough, Slough 19, Slough 21,

and Portage Creek.

Rainbow trout were aiso captured at SFH tributary and mainstem sites
both above and below the Chulitna River confluence (Appendix Tables
3-A-10 and 3-A~11). Tributary sites below the confluence at which
rainbow trout were captured included the mouths of Little Willow Creek

P P el S e . e N Y e % i i . b S T oF -
(RM 50.5) and the Talkeetna River (RM 97.0). Above the Chulitha Rive:
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confluence, rainbow trout were captured at five tributary sites and five
siough sites. Six rainbow trout were captured in the mainstem by the
downstream migrant trap and 39 by fishwheels (Table 3-3-1). Thir-
ty-seven of the rainbow trout captured in fishwheels were captured at
the Sunshine (RM 79.0) and Curry (120.0) stations ({Appendix Table

A=12

L]

@

Fmtt”

Movement and Migration

Radictelemetry was used to study winter movements of adult rainbow
trout. The five rainbow trout that were radio tagged were captured,
tagged and released between October 5 and 15, 1981. Four of the rainbow
trout were captured at RM 76.3, the other rainbow trout at RM 84.1, The
five Tish tagged ranged from 350 wm to 455 mm in fork length. The fish
were then radio tracked until April 6, primarily with fixed wing air-

craft.

During the earliest aerial tracking flight on October 15, all five
rainbow trout were located. Two of the rainbows showed no movement, one
moved upstream 0.5 miles, and one moved downstream 5.6 miles from where
it was tagged and released {Figure 3-3-1}). One rainbow was still in the
Tive box and was released later that day.

“

One radio tagged rainbow was not located on subsequent flights after

January 6. Rainbow trout 750-1 was last located during December 28 on

the Susitna River at BM 62.5. The fish at this time was in the same

vicinity as rainbow trout 750-2.

i
W &



& o
.ﬁ“‘“w
"
®

“;5"’““@‘”’“"‘“*@@-»%% .

H TR
/ Y
80" i .
- [ e % =
: . B
f;“:g . @'"’M k»
Y "o
%\;’Q(‘h
5 w
* : =,
(N
%
%
ffmf e S
i el ~
AN

P
P
P
e
o

G el ) o o s e e o
g g
g e

[

b

i & 8 750-3
50 -

LS
U o

O

[T}~

3
!
{7
o

oCT NOV JAN

{ | i
M&R APR FA‘%’M&% i
1982

©
@

3 T ERYY PN 3 ~ ES v 10
e 9.7.1. Movement of five-radio tagged rainbow trout in the Susitna River, October 1981 to April 1982.



DRAFT

THREE/3.0
Four of the rainbow trout were located on an aerial tracking flight
during February 10. Two of the rainbow trout, 750-3 and 760-2 were
Tocated in the east channel of the Susitna between the mouth of Little
Willow Creek (RM 50.5) and the mouth of Goose Creek (RM 72.0). Rainbow
trout 750-2 was located in a side channel of the Susitna River at RW

61.0.

Three of the four rainbow trout were located on subseguent flights after
February 10 but none moved over 0.5 miles after this date. The maximum
movement by any of the five rainbow trout was recorded for rainbow trout
750-33 it moved 23.3 miles downstream in a maximum of 126 days. Three
of the radio tagged vrainbow trout moved upstream between October and
Aprit. The farthest upstream movement was evidenced by rainbow trout

740-3 which moved 4.0 miles in 2 maximum of six days.

Recapture of three of the radio tagged rainbow trout was attempted in

K

g

“ebruary and March as the radio tags approached their battery life.
However, none of the radio tagged rainbow trout were recaptured during

these trips.

Ice augering in the vicinity of rainbow trout 750-3 during mid-February
at RM 53,0 indicated that this fish was dead. There was no water in the
immediate vicinity of the maximum signal strength of the radio tag.

™ 5

Three aduit nontagged resi

%

i
gj;‘

e

fent fish, howevar, were captured by trotlines
set nearby. One Arctic grayling, one rainbow trout and one burbot were

captured using 8.0 units of trotline effort.

o
o
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One rainbow trout {tag number 750-2) was located in a side channel of
the Susitna River opposite the mouth of Kashwitna River (RM 61.0) during

February. The fish would move approximately 300 feet after ice augering

el

n the suspected vicinity of the fish. During the March recapture
attempt, no movement was detected. One adult nontagged rainbow was
captured in the vicinity of rainbow trout 750-2 using 3.0 units of

gitlnet effort and 4.3 units of trotline.

During March, rainbow trout 760-2 was in the east channel of the Susitna
River at RM 67.5. Ice augering in the vicinity of this radio tagged
fish did not indicate if the fish was alive or dead; no movement was
detected. Two non-tagged rainbow trout were capturved in the vicinity in

17.3 gear units of trotline effore.

Rainbow trout 740-3 was captured on May 27, 1982 by a sports fisherman
at the mouth of Montana Creek (RM 77.0). He reported that the fish was
healthy and vigorous, and that the incision had healed. There was no
connective tissue formed on the surface area of the radic tag as a
result of the fish rejecting the tag. Connective tissue has been
reported to encase surgically implanted radio tags during other radio
telemetry studies {(Carl Burger, USFWS, pers. Comm.).

|

t rainbow trout were also studied with a tag and

o

Movements of adu
recapture program.  During 1982, 19% rainbow trout were tagged and a
| ' o 5 '
total of 32 recoveries of 29 different rainbow trout were made {Appendix

Table 3-A-13). Twelve of the recoveries made were fish tagged in 1981



DRAFT

THREE/3.0
and the overall recovery rate of fish tagged in 1981 was 5.3 percent (11
of-206, one fish was recaptured twice). The recovery rate of rainbow

trout tagged in 1982 was 9.2 percent {18 of 195).

Apparent movements of tagged rainbows were “imited. Only three of the
11 rainbow trout tagged in 1981 and recovered in 1982 were captured more
than five miles from their tagging location. Similarly, less than 20
percent (3 fish) of the 18 rainbows tagged and recovered in 1982 moved
more than five miles., Twenty-one of the 32 vecoveries made in 1982
showed movements of one mile or less. The maximum movement was made by
a rainbow trout tagged at Birch Creek and Slough on May 25, 1982 and
then recovered on June 2, 1982 by an angler at Fish Creek, a tributary

of the Talkeetna River 17.3 river miles upstream,

Spawning

No rainbow trout were observed spawning during the 1982 field season in
the mainstem Susitna River. Three male rainb. ' -out captured in late
May at Whiskers Creek and Slough, however, discharged milt when their
abdomens were palpated. The fork length of these fish ranged from
280-385 mm. Age-length frequency data indicate that the 280 mm fish was
four or five years old, white the 385 mm male was six years old (Appe-
ndix Report 3-G=1). Ore other ripe male was captured at Indian River on

June 28%th,
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3.1.1.2 Arctic Grayliing

Oistribution and Relative Abundance

Winter sampling efforts from February through April, 1982 resulted in

the capture of two Arctic grayling (Thymallus arcticus Pallas). One

adult was captured in Tlate February at « mainstem site (RM 53.5) by

trotline and one juvenile was minnow trapped in April at Cache Creek.

:{:“?

total of 1,023 juvenile (fork length under 200 mm) and adult Arctic
grayling were captured during 1982 summer field operations on the
Susitna River downstream of Devil Canyon (Table 3-3-2). Over 80 percent
{821 fish}, of the Arctic grayling ceptured in summer were captured by

boat electrofishing at DFH and SFH sites.

Five hundred and twenty two (51.0%) of the Arctic grayling captured
during two summers were caught at DFH sites (Table 3-3-2). Most of
these fish were captured by electrofishing, and beach seining: other
sampling methods (trotlines, gillnets, dipnet, and angling) captured
only 38 of the 522 {Appendix Tables 3-A-14 and 3-A-15). The highest
catch of Avcltic grayling at UFH sftes was recorded at Lane Creek and

Stough 8 where 117 fish were captured. Other DFH sites where relatively

large catches were made included Whiskers Creek and Slough, Fourth of
July Creek, Indian River, Sltouch 20, and Portage Creek. Sunchine Creek

and Side channel was the only DFH site where nc Arctic g.oayling were

% Joy o
Caugni.
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Arctic grayling were also captured at ten other tributaries and sloughs
above the Chulitna River confluence and at six other tributaries and
sloughs below the confluence (Appendix Tables 3-A-16 and 3-A-17). A
total of 193 Arctic grayling were captured at these SFH tributary or
slough sites; electrofishing alsoc captured 216 Arctic grayling at SFH
mainstem sites between Cook Inlet and Devii Canyon. The highest catch
of Arctic grayling at SFH sites was recorded at Jack Long Creek (RM
144.5) where 58 Arctic grayling were caught. Other SFH sites where
relatively large catches were made in 1982 included Skull Creek, Slough
15 (RM 137.2), and a mainstem site at RM 150.1. The farthest downstream
site where Arctic grayling were caught was RM 31.1, and RM 150.1 was the

farthest upstream site for the reach of river below Devil Canyon.

In addition to the Arctic grayling captured by mobile gear at DFH and
SFH sites, fish were captured by fishwheels and a downstream migrant
trap. Seventy-five adult fish were captured by fishwheels (Appendix
Table 3-A=18). Fifty of these fish were captured at Sunshine (RM 79.0),
ten were caught at Talkeetna (RM 103.0) and 15 at Curry (RM 120.0). The
downstream migrant trap at RM 103.0 captured 14 juveniles (fork length
under 200 mm) and one adult Arctic grayling during 1982. The maximum
-hasonal catch at the trap was vrecorded during early July when eight

Arvctic grayling were captured.

The maximum seasonal catch of Arctic grayli»g by all methods was record-

ate June when 261 fish were captured. Kelatively high catches
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Four hundred and eighty-three (47.2%) of the 1,023 Arctic grayling
captured downstream of Devil Canyon were juveniles. Three hundred and
twenty-seven (67.7%) of these juveniles were captured upstream of the
Chulitna River confluence. Boat electrofishing captured the highest
number, 347 (71.8%), of Jjuveniles in comparison to other sampling

methods,
In the reach of river below Devil Canyon juvenile Arctic grayling were
caught at sites ranging from RM 35.0 to RM 150.1. Seasonally, high

catches of juveniles were also recorded during June and September.

Movement and Migration

Seven hundred and forty-eight Arctic grayling were Floy anchor tagged in
the Susitna River below Devil Canvon between 1980 and 1982 (447 in
1982) during a tag and vecapture program. Forty eight Arctic grayling
have been recaptured with 45 (94%) of those occurring during 1982 (ADF&G
1981; Appendix Table 3-A-19). Of the 45 fish recaptured in 1982, ten
were recoveries of fish tagged in 1981. The recovery rate for Arctic
grayling tagged in 1981 was 3.3 percent (10 of 301) while 7.8 percent

(35 of 447} of the Tish tagged in 1982 were recaptured.

S

The Arctic grayling vecaptured in 1982 were at large from two days to

L

cver @ year., The maximum upstream movement was 13.3 miles and the
maximum downstream movement was 10.0 miles. No movement was recorded

wy g

ar 30 (66.7% of the 45 recaptured fish., The maximum movement recorded
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for any recaptured Arctic grayling in the Susitna River below Devil

Canyon was in 198°, it moved 32.5 miles (ADF&G 1981c).

£ 5

Spawning

Mo Arctic grayling spawning was observed during the 1982 field season in
the mainstem Susitna River between Cook Inlet and Devil Canyon. One
female, 362 mm in fork Tlength and six years old, captured in the
mainstem Susitna River at RM 60.5 during Tate May, discharged eggs when
its abdomen was palpated (Appendix Table 3-A-20). One ripe ma'es was
also captured during late May in the mainstem Susitna River (RM 77.5)
Spent Arctic grayling were captured at the mouth of the Talkeetna River

(RM 97.5) on June 5, Lane Creek on June 6 and Indian River on June 28,
The fork lengths of the two vripe and three spent Arctic grayling ranged
from 352 mm to 400 mm. Analysis of scales from Arctic grayling indicate
that they were predominately six and seven year old fish (Appendix
Report 3-G-1}.

3.1.1.3 Burbot

Distribution and Relative Abundance

i

uring 1982 field studies a total of 452 adult burbot (Lota lota L.)

=

were captuved i the Susitna River downstream of Devil Canyon. Winter

sampling during February through April captured 32 burbot with the

remaining 420 fish taken during May through October (A

wt

ppendix Table

e

.
hYy
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3-A=21, Table 3-3-3). Trotlines and electrofishing were the most

effective means of catching burbot.

Burbot were caught at all 17 DFH sites during 1982 (Appendix Tables
3-A-22 and 3-A-23). The most productive of the DFH sites for adults
were Goose Creek 2 and Side Channel, Rabideux Creek and Slough, Sunshine
Creek and Side Channel, Birch Creek and Slough, Slough 6A, and Slough
2l.  Less than five burbot were captured at the mouth of 4th of July

Creek, Slough 11, Indian River and Slough 20.

Burbot were also captured at a number of SFH sites both above and below
the Chulitna River confluence {Appendix Tables 3-A-24 and 3-A-25). Most
of the SFH sites where burbot were captured were in the mainstem.
Fishwheel catches of burbot were Timited but at least one burbot was
caught at all of the fishwheel stations except Talkeetna (RM 103.0)

(Appendix Table 3-A-26),

In addition to the adult catch, a total of 106 burbot juveniles (total
Tength under 200 mm) were captured downstream of Devil Canyon during
1982 sampling. Seventy of these juveniles were caught in the downstraam
migrant trap (RM 103.0) with the remainder taken by minnow traps, beach

seine, or etectrofishing.

Movement and Migration

Livtle data on summer movements of burbot have been collected from a

[ S o ey b g gy 1 g o g T A ST R TeLs)
tagging program because tag recoveries have been low. During 1982
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sampiing, 265 burbot were tagged and three tag recoveries were made
(Appendix Table 3-A-27). Movements represented by the tag recoveries of
burbot tagged in 1982 were 0-1.6 miles upstream over a 5-69 day period.
One burbot was also recaptured in 1982 out of 240 tagged during 1981,
This burbot was tagged September 12, 1981 and recovered 68.9 miles

upstream one year later on September 14, 1982,

Five burbot were captured, radio tagged and released between October 3
and October 6, 1981 in an attempt teo study winter movements. Two of the
burbot were captured at RM 76.3 and three at RM 84.1 The five fish
tagged ranged from 575 mm to 835 mm in total length. The fish were

radio tracked until April 6 primavily with fixed wing aircraft.

During the eavliest aerial tracking flight on October 15, all five
burbot were located. Three of the burbot had not moved from the site of
their capture while the other two moved downstream 0.6 and 1.3 miles

respectively (Figure 3=3-2).

Burbot 760-3 was not located after December 4. The other four burbot
were located until March 22. Only burbot 770-2 was located during the

Tast monitoring flight on April 6.

The maximum movement and rate of movement was recorded for the burbot
/601, This burbot was released at RM 76.3 on Octeber 5 and located at

(%]

BM 16.0 on February 18. It moved 57.Z2 miles downstream between December

3]

4 and January 15 at a wminimum rate of 1.5 miles per day. This fish

moved upstream three miles on the subsequent trip. Three of the other
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four radio tagged burbot also made upstream movements between October
and Aprit. The maximum upstream movement was made by burbot 770-2 which

moved 5.5 miles in a maximum of 48 days.

Recapture of two vradic tagged burbot was attempted twice in March as the
radio tags approached their known battery life. Initially aerial
tracking was used to locate the fish, and then trotlines and burbot
lines were set in the vicinities of the radio tagged fish via
snowmobiles. Neither of the radio tagged fish were recaptured during

these trips.

Ice augering in the vicinity of burbot 770-1 in the mainstem Susitna
River at RM 68.5 did not show 1if the fish was alive or dead, as no
movement was detected. Two other nontagged burbot, however, were

n

captured utilizing 11.5 gear units of trotline and burbot set effort.

Burbot 740-2 was in the mainstem at RM 82.0 and was apparently alive
auring the two recapture attempts made in March. Telemetry gear detect-
ed the fish reacting to the ice auger when dritling in the vicinity.
Movement ranged from 500 to 1,000 feet during three days of an early
March sampling trip. This fish was not recaptured; however, eight other

ok

non-tagged burbot were captured in the vicinity by 16.3 gear units of

g

“

trotline and burbot set effort.
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four radio tagged burbot also made upstream movements between October

and April. The maximum upstream movement was made by burbot 770-2 which

moved 5.5 miles in a maximum of 48 days.

Recapture of two radio tagged burbot was attempted twice in March as the
radio tags approached their known battery 1ife. Initially aerial
tracking was used to locate the fish, and then trotlines and burbot
lines were set 1in the vicinities of the radio tagged fish via
snowmobiles. HNeither of the radic tagged fish were recaptured during

these trips.

Iee augering in the vicinity of burbot 770-1 in the mainstem Susitna
River at RM 68.5 did not show if the fish was alive or dead, as no
movement was detected. Two other nontagged burbot, however, were

captured utilizing 11.5 gear units of trotline and burbot set effort.

Burbot 740-2 was in the mainstem at RM 82.0 and was apparently alive
during the two recapture attempts made in March. Telemetry gear detect-
ed the fish reacting to the fice auger when drilling in the vicinity.
Movement ranged from 500 to 1,000 feet during three days of an early
March sampling trip. This fish was not recaptured; however, eight other
non-tagged burbot were captured in the vicinity by 16.3 gear units of

trovline and burbot set effort.
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Soawniiiy
B -~

Although no Lurbot were observed spawning in the Susitna River between
Cook Inlet and Devil Canyon during 1981 and 1982, burbot sampling
mortalities were examined for sexual development monthly to document

timing of spawning.

During September and October of 19871, 31 burbot mortalities with a total
Tength vanging from 105 mm to 900 mm were necropsied. Twenty-two of
chese fish had Tlarger gonads than burbot examined 1in June, 1981
{Appendix Table 3-A=28). Adult burbot mortalities examined during the
1982 field season also indicated enlarging of gonads monthly. Individu-
al eggs were svident in eggs sacs of mature female burbot necropsied in
September and October. The minimum length of mature female burbot
sampled during September and October, 1981 was 330 mm while mature males
were at least 310 wm in length. Age - length analysis indicates both of

these fish were III or ¥ year olds (ADFRG 1981c).

Fourteen burbot sampling mortalities were examined for sexual develop-
ment during February and March, 7982. A1l of the 11 Temale burbot
necropsied had spawned.,  Residual eggs were found in the eggs sacs of
each of these female burbot. The minimum length of the females sampled

wes 425 wm ood the wminimum age was IV (Appendix Table 3-A-28). Two of

the threc males captured had also spawned.
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3.1.1.4  Round Whitefish

Distribution and Relative Abundance

A total of 2,141 juvenile ard adult round whitefish (Prosopium

cylindraceum Pallas) were captured during 1982 summer field operations
on the Susitna River downstream of Devil Canyon (Table 3-3-4). Winter
sampling from February through April failed to capture any round
whitefish., Most of the round whitefish caught during the summer were
captured by boat electrofishing (51.8%) or by a downstream migrant trap

(19.3%).

Nine hundred and twenty-two (43.1%) of the round whitefish captured
during the summer were caught at DFH sites (Table 3-3-4, Appendix Tables
3-A-29 and 3-A-30). Most of these fish were captured by electrofishing,
either boat-mounted or backpack, and beach seining; only one fish was
captured by minnow trapping. The highest catch of round whitefish at
DFH sites was recorded at Portage Creek where 201 fish were caught.
Other DFH sites where relatively large catches were made in 1982 were

Stough 6A, Slough 9, 4th of July Creek, and Indian River.

Round whitefish were also captured at 14 other tributaries and sloughs
above the Chulitna River confiuence and at 12 other tributaries and
sloughs below the confluence (Appendix Tables 3-A-31 and 3-A-32). A
total of 239 vround whitefish were captured at these SFH sites.
tlectrofishing and beach seining alsn captured 327 and 19 vround

whitefish, respectively, at mainstem sites between Cook Inlet and Devil

G
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Canyon. The highest catch of round whitefish at SFH sites was recorded

1

-

at Jack Long Creek (RM 144.5) where 60 fish were caught., Other SFI

e,

sites where relatively large catches were made in 1982 were the mouths
of the Talkeetna River (RM 97.0) and Skull Creek (RM 124.7), and a
mainstem site at RM 150.1. The farthest downstream site where round
whitefish were caught was RM 19.0, and RM 150.1 was the farthest up-

stream site for the reach of river below Devil Canyon.

In addition to the round whitefish captured by mobile gear at DFH and
SFH sites, fish were captured by fishwheels and a downstream migrant
trap (Table 3-3-4). Two hundred and twenty-one adult fish were captured
by fishwheels. One hundred and fifty-two of these were captured at
Sunshine (RM 79.0), while 25 were recorded at Talkeetna (RM 103.0), 38
at Curry (RM 120.0), and six at the Yentna River (RM 27.5, TRM 6.0)
station {Appendix Table 3-A-33). The downstream migrant trap captured
410 juvenile (fork length under 200 mm) and three adult round whitefish
during 1982. The maximum seasonal catch at the trap was recorded during

eariy July when 227 round whitefish were captured.

fhe maximum catch of round whitefish by all methods was recorded in late
June when 464 fish were captured, 81 percent of these fish were captured
bv electrofishing. Large catches of round whitefish were also made in

sarly July and early September.

Mine hundred and ninety-nine (46.7%) of the 2,141 vround whitefish
captured downstream of Devil Canyon were juveniles. Eight hundred and

forty-three of these juveniles were captured upstream of the Chulitna

)
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River. The downstream migrant trap captured the highest percentage

s

(41.0%) of Jjuveniles in comparison to other sampling methods. The

g

farthest downstream site where juvenile round whitefish wers caught was

M 14.8 while RM 150.1 was the fariiest upsiream site in the reach of

river below Devil Canyon.

Movement and Migration

Eleven hundred and forty-five round whitefish were Floy anchor tagged
between 1980 and 1982, (1,008 in 1982) during o tag and recaptiure
program. Thirty-six round whitefish have been recaptured with 35 (97%)
of those occurring during 1982 (ADFRG 1981; Appendix Table 3-A-34). Two
of the 35 fish recaptured in 1982 were tagged in 1981l. The recovery
rate of fish tagged in 1981 was 1.5 percent {2 of 137) while 3.3 percent

(33 of 1,008) of the fish tagged in 1982 have been recoverad.

The round whitefish recaptured in 1982 ranged from four hours to 355
days between time of tagging and vrecapture. The maximum upstream
movement was 36.6 miles while the maximum downstream movement was 32.6
miles. No movement was recorded for 17 (48.6%) of the 35 recaptured
fish. The maximum movement recorded for 1981 or 1982 recaptured fish

was the fish tagged and recovered in 1982 which moved 36.6 miles,

i
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1981 and 1982 field seasons, Sexually vipe vround whitefish were
captured by electrofishing during early October, 1982 in the mainstem
Susitna River at RM 102.6 and on October 2, 1981 at BM 100.8. At both

sites, mitt and eggs were discharged by palpating several captured fish.

A1l adult whitefish captured in 1982 over 200 mm fork length evidenced
spawning coloration {bronze on back and sides) in late May. A1l of the
24 aduit female round whitefish necropsied between Cook Inlet and
Talkeetna from June to September, 1982 contained eggs. One round

whitefish captured at the mouth of Portage Creek on September 21, had

nuptial tubercles on its lateral scales.

3.1.1.5 Humpback Whitefish

Gi11 raker counts were taken on 26 humpback whitefish mortalities to
determine which species of the humpback whitefish complex (Coregonus

clupeaformis, C. nelsoni, and/or C. pidschian) inhabits the Susitna

o5

River. The modal gill raker count is the best method used to differ-
entiate between species. Morrow (1980) reported that in Alaska the

modal gill raker count for C. clupeaformis is 26 or more, C. nelsgni is

P ———

usually 25 and C. pidschian is 22 or 23. Counits from Susitna River
humpback whitefish ranged from 19 to 26, with a mode of 22 (Appendix
Table 3-A-35), On this basis, the humpback whitefish present in the

S A TR

Susitna River has been determined to be C. pidschian.

o
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A total of 553 humpback whitefish were captured downstream of Devil
Canyon during 1982 (Table 3-3-5). HNo catches of humpback whitefish were
made during the winter field season. Most humpback whitefish were

captured by fishwheels.

Humpback whitefish were captured at 13 (76%) of the 17 DFH sites al-
though they were caught infrequently (Appendix Tables 3-A-36 and
3-A-37)., The greatest catches of humpback whitefish were recorded at
the Portage Creek and Sunshine Creek and Side Channel DFH sites. A
total of 23 humpback whitefish were captured at these sites while 54

were captured at all DFH sites combined.

Humpback whitefish were also captured at SFH sites (Appendix Tables
3-A-38 and 3-A-39). Boat electrofishing gear was used to capture
humpback whitefish at eight SFH tributary or slough sites above the
Chulitna River confluence and at eight tributaries below the confluence.
Thirty-five humpback whitefish were also captured at mainstem SFH sites

between Cook Inlet and Devil Canyon by boat electrofishing.

In addition, humpback whitefish were captured by fishwheels and by a

downstream migrant trap (Table 3-3-5). A total of 163 adult humpback

whitefish were captured in the mainstem Susitna River with fishwheels,

while another 211 were captured at the Yentna River (RM 28.5, TRM 6.0)

2

station (Appendix Table 3-A-40). The downstream migrant trap at RM

d
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rable 3-3-5 Humpback whitefish catch on the Susitna River between Cook Inlet and Devil Canvon by stuady
site type, May to October, 1982.
MAY  JUNE JUNE JULY JULY AUG AUG SEPT SEPT ocT

Study Site Type 16-31 1-15 16-30 1-15 16-31 1-15 16-31 1-15 16-30 1-15 TOTAL
DFH Sites 9 3 12 8 5 5 4 5 3 - 54
SFH Sites - 7 11 3 11 11 22 11 1 - 77
Downstream migrant trap - - 0 1 2 15 26 1 4 ¢ 49
ishwheel sites - 5 9 49 25 81 148 67 8 - 392
TOTAL g 15 32 61 43 112 200 84 16 - 572
~ 1o sampie
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103.0 also captured 48 Juvenile humpback whitefish., Most of the

mainstem catch was made in August.

Movement and Migration

2

cagged in 1982 in an attempt to

1

Adult humpback whitefish were again
delineate seasonal movements in the Susitna River systein. Over the
course of the summer field season, 268 humpback whitefish were tagged.
A total of eight recaptures of humpback whitefish were made (Appendix
Table 3-A-41). Four of these recaptured fish were initially tagged in
1981 out of a total of 189 tagged that year. The calculated recovery
rate of fish tagged in 1981 was 2.1 percent while the vecovery rate of

fish tagged in 1282 was 1.5 percent.

Spawning

Thirty-five humpback whitefish sampling mortalities were necropsied
during June to September, 1982. Eggs were present in all necropsied
adult females that were captured between Cook Inlet and Devil Canyon.
Muptial tubercles were evident on the lateral scales of all adult

humpback whitefish captured on the Susitna River during September.



3.1.1.6. Longnose Suckers

Distribution and Relative Abundance

One longnose sucker {(Latostomus catostomus Forster) was captured during

the ice-covered months. This individual was caught in a minnow trap in

February in a mainstem side channel at RM 121.8.

during the ice-free months of May through October, 1,130 Tlongnose
suckers were captured (Table 3-3-6). Sixty-one percent of the catch was
at the downstream migrant trap, fishwheels, or SFH sites. Boat
electrofishing gear was used to capture 324 (73%) of the 441 Tongnose
suckers found at DFH sites. Longnose suckers were captured at all the
DFH sites, but catches between sites varied tremendousiy (Appendix
Tables 3-A-42 and 3-A-43). The DFH site at which the most longnose
suckers were caught was Rabideux Creek and Slough where 68 were

captured. Other sites at which more than 30 Tlongnose suckers were

o

captured included Goose Creek 2, and Side Channel, Sunshine Creek and
Side Channel, Whiskers Creek and Slough, and Slough 8A. Only one
tongnose sucker was captured at both Slough 11 and Slough 19, The catch
was divided fairly evenly among sampling periods over the course of {he

open water season.

Longnose suckers were captured at 29 SFH tributary or slough sites with

alectrofishing gear (Appendix Tables 3-B-44 and 3-A-45). Fifteen of

{‘\a_‘s

these sites were below the Chulitna River confluence and the other sites
were above the confluence., The mouth of Trapper Creek (RM 91.5) record-

gg e n gggsi%ﬁi"; bocaton é%eﬁ» ;01 10 %ﬂ fosSe suckers at ”L%%{E StH 51LeS., e
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mouth of the Deshka River (kM 40.6) and a beaver pond (RM 86.3) were
also found to  harbor Tlarge numbers of longnose suckers.,  Boat
etectrofishing gear was also used to capture 324 Tongnose suckers at a
number of SFH mainstem sites both above and below the Chulitna River
confluence. Mainstem catches decreased after June and then gradually
increased in August and September., Most of the longnose suckers
captured with boat electrofishing gear had fork Tengths greater than 200
mm. Ninety-one longnose suckers were also captured in the mainstem in
fishwheels and the catch was evenly divided among the sites (Appendix

Table 3-A-46).

Movement and Migration

Eight hundred and eighty-nine longnose suckers were tagged with Floy
anchor tags during 1982. r[ighteen tag recoveries were made, three of
the recoveries were fish tagged in 1981 (Appendix Table 3-A-47). The
recovery rate of tags deployed in 1981 was 0.8 percent (3 of 350) while
the 1982 vecovery vrate was 1.7 percent. All three of the Tongnose
suckers tagged in 1981 were recaptured at a location less than one mile
from where they were ‘tagged while 11 of the 15 longnose suckers tagged
and recovered in 1982 moved one mile or less. The other four longnose
suckers recovered all moved downstream and movements ranged from 1.2 to

7.5 miles.

5

i
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Spawning
Sexually ripe and spent longnose suckers were captured during late May
and early June, 1982 at the mouth of Trapper Creek (RM 91.5) and below

the mouwir ot Susshine Creek.

Elacy ofishire gear was used to capture 28 longnose suckers ranging f

15h-380 mm Tork length, at the mouth of Trapper Creek on June 5 at the
interface of the mainstem and the tributary. At this time, four
sexually mature and two spent longnose suckers were captured {(Appendix
Table 3-A-48})., On June 10, only 13 Tongnose suckers were captured by

electrofishing this site.

The moutnh of Sunshine Creek was the other location where evidance of
longnose sucker spawning was observed. Feak spawning also occurred
before June 10 at this Tocationy 20 longnose suckers wer> captured on
May 25 while only two were captured on June 10. One vripe male and one

spent female ware captured on May 25.

Sexually mature males captured during May and June in the Susitna River
ranged from 293 mm to 370 mmn while mature females ranged from 296 wm to
bomm.  Scale and age~length analysis of these fish indicated they were

age V to VII (Appendix Report 3-G-1)

Ten sexually mature males were also captured by electrofishing in the

mainstem between RM 35.4 and RM 138.6 during September. AVl discharged
milt when palpate In addition, five necropsied female Tongn

77



DRAFT

THREE/3.0
suckers captured during Septemb:zr had very well developed eggs. Concen-
trations of Tlongnose suckers were observed during September in the
mainstem between RM 35.4 and 47.1 in habitat similar to that found

during spring spawning.

Muptial tubercles were evident on the anal fin of all sexually mature

males captured during May, June and September.

Young of the year longnose suckers, mean fork length of 15 mm, were
first captured duving early August, 1982 at Slough 8A. Young of the
year lcngnose suckers were also captured at Goose Creek 2 and Side

Channel, Whitefish Slough, and Whiskers Creek and Slough.

3.1.1.7 Dolly Varden

Distribution and Relative Abundance

One Dolly Varden (Salvelinus malma Walbaum) was captured during winter

sampling efforts. This Jjuvenile was captured in a minnow trap in March
at the mouth of Montana Creek (RM 77.0). The majority of the 116 Dolly
Varden sampied duving the ice-free months of 1982 were captured in June
and July {Table 3-3-7}. During the summer field season, the majority of

[ Varden were captured by boat electrofishing, fTishwhesls, and

g

Bolly Varden were captured at only nine (53%) of the 17 DOFH sites

(Appendix Tables 3-A-49 and 3-A-50), The catch of Dolly Varden at Lane
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Creek and Stough 8 was higher than at any other DFH site with a total of
efght captured., Total catch of Dolly Varden at all the DFH sites was
only 28,

Boat electrofishing gear was used capture Dolly Varden at the mouths of
six tributary SFH sites (Appendix Tables 3-A-851 and 3-A-52). Dolly
Varden were found below the Chulitna River confluence at Kashwitna River
(RM 61.0), Gray's Creek (RM 59.5), Talkeetna River {(RM 97.0) and Goose
Creek (RM 72.0). Above the Chulitna River confluence, the mouths of
Skull Creek (RM 124.7) and Sherman Creek (RM 130.8) produced Dolly
Varden., Twelve Dolly Varden were also captured by boat electrofishing
in the mainstem below the Chulitna River confluence and three in the
mainstem above the confluence. Fishwheels captured 27 other adult Dolly
Yarden in the mainstem of which 13 were captured above the confluence

{Appendix Table 3-A-53).

Seven juvenile (fork length under 200 mm) Dolly Varden were captured in
tate July by the downstream migrant trap located at Talkeetna camp (RM
103.0}. Five of these fish were captured on July 26 and all were
4

approximately 30-35 mm in length. Juvenile Dolly Varden were also
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reek and Stough 8, 4th of July Creek and
Portage Creek. Minnow trapping in upper Portage Creek and Indian River
has also shown the presence of a number of Jjuvenile or stunted adult
Dolly Varden from 2.7 to 15.5 miles above the mouths of these streams

{Appendix Report 3-D-1).
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Movement and Migration

Forty-six Dolly Varden were tagged in 1982 1in an effort to delineate
seasonal movements. Seven of the tags deployed in 1981 and 1982 were
recoveraed (Appendix Table 3-A-54), Only one of the 59 Dolly Varden
tagged in 1981 was recovered in 1982; the recovery rate of tagged 1981
fish was 1.7 percent. The recovery rate of Dolly Varden tagged in 1982
was 13.0 percent. One of the Dolly Varden tagged in 1982 moved 25 miles
upstream between the time of tagging and subsequent recovery, the other

recaptured fish moved much smaller distances.

Spawning
No Dolly Varden were observed spawning, and no sexually mature adults
were captured during the 1982 field season in the mainstem Susitna

River.

3.1.1.8 Threespine Stickleback

Distribution and Relative Abundance

Only one threaspine stickleback (Gasterosteus aculeatus L.} was captured

during the 1981-1982 winter field season. This individual was captured

eback were captured during the

Minnow traps, beach




wond 5% 63 Ol s o,
=1 e g (45 (V]
fro (S% Ouf
Lo
e
Sy
oy 54
o from oot g 5 & H wen
e [
et 08 e
%]
€,
L L)
agm fo £
e [T free L (a1 <3 LE3
G Lad 43 o} [at}
ke
& LY
=] Che gsd
Lad @ Ly (o] [ L) £
) L4 v £ vt =5
&
o
G
oo ]
€5 oy
2L o & o [o] < o e
b LS = L5y
< e
Lt
o
a €53 i Cud el Lo o 3
= B e, e
]
W3
S g
@ B 6
= ook § (£ Sy b <o &2
o gema o= (A%
]
S
E
K iid B L
o3 . o3 3 ] & o
o 1§ o e
7 e Y e
o0
s
s fae)
@ Ll €73
B e e i =g (o) o L) <
o e ¥ Oud b
Lot 3 et
R v
LS b
ded L3
(s e
3 T et 7 o § fa] &d
il et s B gl e
&2 T e
1+ W,w?w
g ]
A wg
Woas D § < ¢ § ¢
e (3, s
gud
0y od
a3t
g ages f
£3, 4 1]
7 Sooe
a4y Loy ol
O
Se 13 pd
g ot
P i3
[sM] Fo o
o £ (3]
e g oo
frose e s
Ea) %
i @ &
[xe} st i [£4] [{w] s
f i [4] a3 ] [<1]
£y 14 ot st f A3 ]
e e gaces hed S
e o Y 2y o = sk
s £ [ o wf]
£ t AT o = 7] fron
[ew] ES L. Lder (o] sgpan d
foe % ik i3 [ Li. for




DRAFT

THREE/3.0
nets, and electroshockers were used to capture the fish at DFH and SFH
sites. Most of the threespine stickleback were captured below the

£

confluence of the Chulitna River; only 50 (18.7%) fish were captured
above the confluence. The farthest

upstream Tocation at which
threespine stickleback were captured was at the Talkeetna station (RM

103.0) where they were captured by the downstream migrant trap.

Threespine stickleback were captured at six of the 17 DFH sites {(Appe-
ndix Tables 3-A-55 and 3-A-56). A1l of the five DFH sites below the
confliuence were found to have threespine stickleback present. The site

t Whiskers Creek and Slough was the only DFH site above the confluence

fot]

at which threespine stickleback were captured. Catches at DFH sites
peaked 1in August as the Jjuveniles reached a size where they were

catchable,

Boat electrofishing gear captured 16 threespine stickleback at two
mainstem sites and five tributary sites below RM 80.0 (Appendix Tables

3-A-57 and 3-A-58).

Juvenile stickleback were observed at fTive SFH sites below the Chulitna
River confluence. Schools of juvenile stickleback were observed in late
July and early August at Lower Fish Creek (RM 7.6), Anderson Creek (RM

23.8), Kroto Slough (RM 38.3), Rolly Creek (Rb

<

4 39.0), and an unnamed
sTough on the west bank (RM 57.4). At Whitefish Slough, juvenile
threespine stickieback were captured during early August. These juve-
niles were 15 mm to 25 mm in length. By early September, the juveniles

had moved out of Whitefish Slough as it was nearly
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downstream migrant trap at Talkeetna Station (RM 103.0), 31 juvenile

tickiebacks were captured, Most of the juvenile catch,
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was made from August 25 through September 26.

Since no threespine stickleback have been marked, Tittle data are avail-

5

able on threespine stickleback movement.

Spawning

Threespine stickleback ranging in length from 50mm to 100mm were ob-
served in spawning colors during early June to late July, 1982 at DFH
sites below the Chulitna River confluence. However, no adult threespine
stickleback were actually observed spawning. Young of the year
threespine stickleback with total lengths between 15mm and 20mm were
first observed during late July and early August. Since threespine
stickleback are only about 4.5mm in length upon hatching {(Morrow 1980},

these fish were at least several weeks old at the time they were ob-

3.1.1.9 Slimy Sculpin

Distribution and Relative Abundance
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A1 cottids that were examined in 1982 proved to be slimy sculpins
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of sculpin may be present in the lowe. Susitna River (ADF&G 1981c), but
it appears that the great majority of individuals at the sites sampled
in 1982 were slimy sculpins, For purposes of further discussion, all

cottids captured have been assumed to be siimy sculpins.,

STimy sculpins were captured in minnow traps at 11 sites during the ice
covered months (Anpendix Table 3-A-59). A total of 43 individuals were
captured, and 13 of these were captured at Slough 22. A1l the slimy
sculpin were captured at slough or tributary sites. None were coptured
at mainstem sites; however, minnow trapping efforts in the mainstem were
Timited (Appendix Table 3-A-5). STimy sculpins were captured both above

and below the Chulitna River confluence.

During the ice free months of May through October, 659 slimy sculpins
were captured (Table 3-3-9). Most (82%) were captured at DFH sites and
the remainder were captured at the downstream migrant trap or SFH sites.
Minnow traps, beach seines, electrofishing units, and dip nets were used

to capture slimy sculpin,

Stimy sculpins were captured at all 17 DFH sites (Appendix Tables 3~A-60
and 3-A~61). Sampling efforts at Whiskers Creek and Slough produced the
highest number of stimy sculpin with 101 captured. More than 50 slimy
sculpin were also capiured at Sunshine Creek and Side Channel, Birch
Creek and Slough, and Lane Creek and Stough 8. Only two stimy sculpin
were captured at Slough 11 and less than 10 fish were captured at

Wnitefish Slough, Slough 19, and Portage Creek. In general, fewer
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stimy sculpin were captured at DFH sites above the confluence. The

seasonal catch at DFH sites peaked in September.

SFH tributary or slough sites at which stimy sculpin were captured
included four sites below the Chulitna River confluence and eleven above
(Appendix Tables 3-A-62 and 3-A-63). Twelve slimy sculpin were captured
at mainstem SFH sites below the confluence and 26 were captured at
mainstem SFH sites above the confluence. Slimy sculpins were often
observed at most sites electrofished by boat but few were captured due
to a selection for other resident or juvenile anadromous species and
time constraints. Slimy sculpin were observed at nearly every tributary
and slough site sampled and they were also present at a large number of

mainstem sites.

Movement and Migration

The highest catches of adult stimy sculpin at the downstream migrant
trap (RM 103.0) were in late June and Tate July, although adults were
captured whenever the trap was in operation. Adult catches were fTairly
constant during the ice free months at DFH and SFH sites. Winter
catches of slimy sculpin were similar to summer catches, suggesting

slimy sculpins are resident year vound in specific areas.
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spawning
No data concerning slimy scuipin spawning were gathered in 1982. The
first caplures of young of the year slimy sculpin was made during late

July. At this time the young were 10-15 mm in length.

3,1.1.10 Arctic Lamprey

Distribution and Relative Abundance

No Arctic lamprey (Lampetra japonica Martens) were captured during the

winter field season. A total of 62 Arctic lamprey were captured in the
downstream migrant trap and at DFH and SFH sites during the open water
field season (Table 3-3-10). Arctic lamprey were sampled at only three
DFH sitesy; the upstream most site being Whiskers Creek and Slough
(Appendix Tables 3-A-64 and 3-A-65). The most productive DFH site was
Birch Creek and Slough where 31 Arctic lamprey were ceught. Seven
Arctic lamprey were captured at SFH sites downstream of RM 58.0
(Bppendix Tables 3-A-66 and 3-A-67). The downstream migrant trap (RM
103.0) captured 18 Arctic lamprey during summer operations (Table
3-3-10). Catch per hour at the downstream migrant trap was consistently

Tow, ranging from 0.03-0.18 Arctic Tamprey/hour.

in addition, two Arctic lamprey were captured while parasitizing other

.

figsh, Opne was attached to a 8lmm chinook salmon smolt captuved in the

mainstem at RM 31.8. The other was attached to a Tlongnose sucker

captured at Sunshine Creek and Side Channel.
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Movement and .ligratinn

.
I

he catcies of Arctic lamprey in 1982 were too low to document any

ﬁa

movement patterns. Populations of Arctic lamprey can be anadromous or

resident {(Morrow 1980).

Arctic %aﬁpwuy were observed spawning in Birch Creek Slough near the
mouth of Birch Creek during late June and early July. During this time,
two pairs of Arctic lampreys were cbserved constructing nests and
spawning as described by Morrow (1980). Although Arctic Tlamprey were

observed spawning only at Birch Creek Slough, ammccoetes of Arctic

lamprey were captured between RM 39.0 and RM 111.5.

3.1.2 Juvenile Anacromous Fish Species

3.1.2.1 Chincok Salmon

A total of 963 juvenile chinook salmon (Oncorhynchus tshawytscha

Walbaum) were captured by all gear types at Desigrated Fish Habitat
(DFH) sites from Goose Creek 2 upstream to Stough 21 during sampling

conducted from June through September, 1982 (Appendix Table 3-A-68),

The seasonal vaviation in distribution and relative abundance of Jjuve-
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Chulitna River show higher relative abundance during June and July. The
upper reach, between Chulitna River and Portage Creek, had the highest
relative abundance during August and September. Age 1+ chincok saimon
Jjuveniles appear to be outmigrating in the lower reach during June and

July while Age O+ fish were observed more freguently at upper reach

locations in August and September.

A total of 515 (53.4%) of the juvenile chinooks salmon were captured in
the lower reach between Goose Creek Z and the Chulitna River confluence
by all methods including boat electrofishing (Table 3-3-11}. At the
upper reach sites between Chulitna River and Portage Creek, a total of
448 (46.6%) juvenile chinooks were captured (Table 3-3-12)}. The total
catch of juvenile chinooks captured by all gear types at DFH sites by
two week intervals is summarized in Figure 3-3-4. Most juvenile
chinooks (159) in the lower reach were captured during early July, while
in the upper vreach, most chinooks (122) were captured during late

August.

Juvenile chinook salmon were collected at 16 (94.1%) of 17 DFH sites.
Portage Creek was the only sampling location where Juvenile chinooks
were not captured. Goose Creek had the highest percentage (20.6%) of
the total catch by all gear types for the Tower reach (Table 3-3-11).

Whiskers Creek and Slough had the highest percent (11.8%) of the total

catch for the ypper rveach (Table 3-3-12),

The range of catch per unit effort for minnow traps varied from a trace

(6.1} at Stough 20 and Stough 11 throughout the season to a high catch
! 7 b o
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Figure 3-3-4 The total catch of chinook salmon juveniles by two week periods for two
reaches on the Susitna River, June through September, 1982.
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rate of 6.2 fish per trap recorded at Goose Creek 2 and Side Channel in
garly July (Appendix Table 3-A-69). The highest mean catch per minnow
trap for all DFH sites from Goose Creek 2 to the Chulitna River conflu-
ence occurred in early July at Goose Creek 2 and Side Channel (Table
3-3-13}), while the highest mean catch per minnow trap for all DFH sites
from the Chulitna River to Portage Creek occurred in late June at
Whiskers Creek and Slough (Table 3-3-14)., The high catch per unit
effort levels recorded during late June in the upper reach, early July
in the lower reach, and the high mean catch per hour leveis of the
downstream migrant trap during these periods indicate an cutmigration of
1+ chinook juveniie salmon., The mean catch per minnow trap by reach is

presented in Table 3-3-15 and plotted in Figure 3-3-5.

A total of 151 juvenile chinook saimon were captured, primarily by boat
electrofishing, at SFH sites surveyed from mainstem Susitna (RM 17.7)
upstream to the Mainstem E. Bank (RM 145.0) during sampling conducted
from late May through September. A total of 74 fish (49%) were captured
at SFH Tocations between Cook Inlet and the Chulitna River confluence.
Upper river SFH locations between the Chulitna River and Susitna River
mile 145.0 had a total catch of 77 fish (51%) {Appendix Table 3-A-70).
The small numbers captured are a result of the inefficiency of the gear
and do not reflect any patterns. The catch per unit effort data are
presented in Appendix Table 3-A-71.

.

A tota'! of 227 chinook salmon Juveniles were captured during -winde

sampling from February through April, 1882 at the nine of twelve DFH

[

sites sampled above the Chulitna River confluence (ses Appendix Table

Wi
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Chinock salmon juveniles, mean catch per minnow trap by reach on the Susitna River, between
Goose Creek 2 and Portage Creek, June through September, 1982.
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3-A-72). Thare was no chinpok. t. DFH. ssites below the Chulitna

River during winter sampling. . Another 82 .fish were captured at SFH

sites between Mid Kroto Slough (RM 31.3) and Portage Creek (RM 146:8)
{Appendix Table 3-A-73). 1t is difficult to note any trends with this
small number of fish collected., Either the sampling methods are not

efficient through the ice or in open leads at that time of year or the

fish are not present in any greal numbers at these sites. Most chineok

~w§?&»Q@}E@Qﬁ@@~§@g%ﬁiﬁkﬁ@ﬁbﬁﬁégk¢ﬁs7}ghS%ﬂﬁghﬁiﬁygéégéﬁﬁﬂd

¢ I@
A

jur
STough 20 (158).. Chinook juveniles were present during all three months

at Fourth of July Creek, Slough 10, Slough 11, and Slough 20.

3.1.2.2  Coho Salmon

Sampling efforts conducted at DFH sites in the Susitna River, both ibove
and below the Chulitna River confluence, resulted in collection of

juvenile coho salmon, Oncorhynchus kisutch (Walbaum), of three different

brood years (Ages: O#, 1ty and-2+4): Approximately 90 percent of the 17
DFH sites sampled had coho salmon present for at least one of the eight
sampling periods. Catch data are presented in Appendix Table 3-A-74 and
catch per unit effort data are contained in Appendix Table 3-A-75. .
Small numbers of juvenile coho salmon were also collected by the use of
glectrofishing boats. The downstream migrant trap, located 4.5 miles
upstream from the Chulitna confluence, reported catches of coho salmon

juveniles throughout the open water season.

£
B
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g g

fhe seasonal variation in distribution and relative abundance of coho
salmes Jjuveniles at OFH sites s summarized in Figure 3-3-6. C(atch

P

rates were highest in July.

The total juvenile coho salmon catch for all gear types including boat
electrofishing are tabulated in Table 3-3-16 for the sampling sites
tocated below the Chulitna River confluence. The percentage contribu-
tion of each site to the total catch by all gear types in this reach is

presented in this table. Eighty percent of the coho salmon juvenile

U?

below the

p

£,

captured were collected from the sampling sites Tocate

¢

Chulitna River confluence. Rabideux Creek and 51 ough, Sunshine Creek
and Side Channel, and Birch Creek and Slough were the most productive

sites in this reach.

=N

Tota® Jjuvenile coho catch data for all gear types including boat
electrofishing ave gresented for the reach of river above the Chulitna
River confluance in Table 3-3-17. Catches in this reach were lower and
most Jjuvenile coho salmon were coliected in June and September. Tribu-

tary me

habitat contributed to the majority o

juveniles collected {i,e. Whiskers Creek and Slough, Lane Creek, and
Fourth of July Creek). However S'ough 6% was the most productive
Juvenile coho salmon site in this roach. Coho Juveniles were collected

R . R S T I L
ing periods. Total catches of juvenile

P T i b s 2 4 s ke o A tr £ e By 4 e T 5w T o oy o e b &= Eal &
coho saimon by reach are presented in Figure 3-3-7 vor each of the

fu
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Tabie 3-3-%7, Totel catch of coho salmon juveniles by all gear types st DFH sites on the Susitna River between Chulitna River and
Pertage Creel, June through September, 1982,
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igure 3-3-7. The total catch of coho salmon juveniles by two week periods for two
reaches on the Susitna River, June through September, 1982,
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reflect the ineffectiveness of the boat-mounted electrofishing gear for
the collection of juveniles, rather than any pattern or trend in dis-

tribution.

The minnow trap data is presented as catch per unit effort values in
Tables 3-3-18 and 3-3-19 for DFH sites Tocated in both the upper and
lower reaches of the Susitna River. As minnow trap data dominated the
coliection efforts for coho salmon, these trends are similar to those
indicated for total catch with all gear types. The catch per unit
effort for all sampling sites in each of the reaches sampled is por-

trayed on Table 3-3-20. These values are plotted on Figure 3-3-8,

Winter sampling for Jjuvenile salmon was conducted at 32 sites from
Mid-Kroto Slough (RM 36.3) to Portage Creek (RM 148.8) from February
through April, 1982. Juvenile coho salmon o..ches were low at all
sites. A total of 92 coho salmon Jjuveniles were captured (Appendix

Tabi

»:‘Ki

s 3-A-78 and 3-A=79). The most productive sites for juvenile cohos
were Rustic Wilderness (21 fish), Whiskers Creek and Slough (16 fish),

Slough 6A (19 fish) and Stough 9 (13 fishj.

3.1.2.3  Chum Salmon

A total of 1231 juvenile chum salmon (Oncorhynchus keta Walbaum) were

%

taken by all gear types, primarily by beach seining and backpack

glectrofishing, from Jung through September at the 17 DFH sites (Appe-

abundance of juvenile chum salmon is summarized in Figure 3-3-9. The

]
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River une June July July August August Sept
Site Hile 1-15 16-350 i-15 16-31 1-15 16-31 i-13

1 73,1 0.1 .4 8.0 8.0 0.0 8.0 8.1
7 - 0.2 0.0 0.0 .7 8.7 0.1

3.1 - &0 - 12.1 3.4 0.5 T.0

£85.7 5.5 .2 8.1 16.8 5.8 0.0 G.2
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45,

uvenites, mean catch per minnow trap at DFH sites on the Susitne River between the Chulitne River end
ki, June through September, 1952.

River June June July July August August Sept Sept
Site Mite 118 16-30 115 16-31 1~15 16-31 =15 16-30

e
o]
el
£

B2

01 8.9 G.4 .G .0 8.2 1.2 0.0

Stough BA 112.3 0.1 1.5 0.3 8.8 8.0 8.1 1.2 4.3
tane Creek ’
ard Slough 8 113.6 0.0 0.1 0.0 G.0 ¢.0 8.0 7.2 2.3

Slough 84 125.3 8.0 0.0 0.0 ¢.0 4.0 6.0 9.0 .0
Stough 9 128.2 5.0 8.0 0.0 8.0 0.0 0.0 {.0 8.0
ath of July Creek

Houth 131.1 8.0 6.0 0.0 G.0 8.0 8.0 1.7 .0
Stough 11 135, 0.0 0.0 0.0 0.0 6.0 0.0 0.0 8.0

140
[

(-
o

£

]

s

tndian River -~ Mouth 13 G 0.0 0.0 0.0 0.0 4.0 0.6

33

ees
A
£
o]

0.0 G.0 0.0 0.0 0.0 0.0 0.0 0.0

Stough 2¢ 1606.1 2.0 0.0 0.0 ¢.0 8.0 0.0 0.0 0.0
Stough 21 42,0 .0 0.0 0.0 0.0 0.0 0,0 0.0 0.0
Portage Creslk Mouth 148.8 0.0 - 0.0 0.0 0.0 - 0.0 0.0
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: 3320, Coho salmon juveniles, mean catch per minnow trap at OFH sites by reach on the Susitna River, betwesn Goose Cree
Portage Creek, June through September, 1982,
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Figure 3-3-8. Coho salmon juvenile, mean catch per minnow trap at DFH sites by reach on
the Susitna River between Goose Creek 2 and Portage Creek, dJune through

September, 1982,
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garly summer outmigration of Jjuvenile chum salmon from the system is
clearly shown. The peak juvenile catch at the downstream migrant frap

occurrad in late June. HNo chum salmon juveniles were captured at DFH

Jaives

si*ag in the upper reach after early July. The last chum salmon
nile captured at DFH sites in the lower reach was captured at Birch

Creek and Siough in early August. However, the downstream migrant trap

omamsel’
o
Oy
o
{‘“S
il
R
Y

miles above the Chulitna River confluence, continued to

caten juvenilte chum salmon until mid-August.

A total of 126 chum salmon juveniles were captured in the Goose Creek to
Chulitna River reach (Table 3-3-21). Eighty~-two chum fry were captured
at Birch Creek and Slough, accounting for 64.3% of the total catcy for
sites in this reach. Goose Cresk 2 and Side Channel accounted for the
majority (22.2%) of the remaining chum salmon fry caught in this reach.
Rabideux Creek and Slough was the only site in this reach where chum

salmon fry were not captured.

The vreach from Chulitna River tfto Portage Creek accounted for 89.4
percent {1104) of the chum salmon juveniltes caught by all gear at DFH
sites (Table 3-3-22). Slough 64 produced 895 chum fry, 81.1% of the
catch above the Chulitna River and 72.7% of the total season catch for

%

both rveaches. Beach seine hauls caught 92.7% of these specimens. _ane

f:)

Creek produced 58 fry, 5.3% of the total in the Chulitna to Porvage

Creek reach. Forty chum salmon fry were captured at 5leugh 8A. These
three sites, in a2 13 mile stratch of vriver, accounted for 993 fry,
representivg BO.7% of the totsl seasonal catch of juvenile chum salinon



Table 3-3-21. Total catch of chum salmon juveniles by all gear tvpes at OFH sites on the Susitna River between Goose Cresk 2 and

wiitna River, June through September 1982,

=

Percent of
Total Jatch

Goose Goose
Creak 2 Creek 2
to to
River Jung June July  July August  August  September  September Site Chulitna Portage
Site Hile et 1630 1-15  16-31 1-15 1631 i-15 16-30 Totals River Cresk
731 3 25 t o o g 0 & 28 22.2 2.3
78.7 3 o 0 & o 0 Y g 3 2.5 8.2
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stal catch of a:?"m;z salmon juveniles by all gear tvpes ot DFH sites on the Susitna River betwesn Chulitne River
/ ; une z:f'mmsgh September, 1882,

?@?@aﬁ% of
wt.‘é % %:@ &a@gi‘

Chulitng Loose
River Creelt
to to
River June  June hﬁv Suly Auvgust  August  September  September Site Fortage Portage
Mile =15 16~30 -15 1631 =15 15-31 =15 16-30 Totals Creek Creek

101.2 b g 1 0 G o 8 & g 2.8 8.7

Stough &A 112.3 250 5 & 4] o o 0 0 885 81.1 72.7
Lane Creek and Siough 8  113.6 L 58 O o 0 @ O 4] 58 5.3 B,7
Slough BA 25,3 50 & ¢ & 0 & & ¢ 50 3.5 3.2
Stough 2 149.2 5 13 2 & 4 ] 0 @ 20 1.8 1o
of July Cresk-douth 131019 ¢ 8 ¢ 0 0 G a 0 8 G 7 0.6
Stough 11 135.3 & 15 i 0 O 0 O o 15 ok 1.2
indian Hivar-Mouth 138.8 O 8 0 g G 0 1] O 28 2.5 2.3
Stough 12 1400 0 & 8 ] 0 i G ¢ & 0.4 0.3
Stough 28 801 @ ] 3 0 & 0 O ¢ 3 0.3 .2
Silough 21 LY i 22 2 O ¢ g & 0 28 2.2 1.9
Portasges Creek-~Mouth 148.8 _ 8 e O LY & - o o 98 g o
Totals 943 153 8 0 0 O o o 1104 100.0 89.5




The percentages of the total
illustrated in Figure 3-3-11.
to minnow trapping, most of

methods that are difficult

between sites. Beach seines

bulk of the catches. Because

and percentages presented for this species often re

of the
conductivity,

decreased gear efficiency.

chum salmon juvenile catch by each

sampling gear used at a particular

heavy debris Tloads,
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or each reach is shown in

3
o
e
e
o
ofy

Figure

reach is

Because chum salmon were not susceptible
the collection efforts were completed by
to provide comparable quantitative data
and electrofishing equipment provided the
of this problem in collection, the numbers
flect the efficiency
of Timited

site (areas

rough substrate) all contribute to

Improvements in collection effort to provide

more consistent catch data between sites is planned for the 1983 field

geasc o,

Twenty-nine additional chum fry were inci

lentally collected at five SFH

sites from RM 86.3 to RM 133.8 ({Appendix Table 3-A-81)}. The small
numbe collected are a vresult of the inefficiency of the gear

{boat-mounted electrofishing)

included 32 s

%

39,4 mm) were captured at

captured in Siough 11 (mean

ites between the Mid

and do not reflect any patterns.

Kroto Stough (RM 36.3)

, March and April, 1982, Most
Juveniles were collected from four sloughs above

th -

S5Tough 84, fwanty-eight chum fry were
iengtn 37.7 mmy.  Twenty-six Try were

Surads
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captured in Slough 21 (mean length - 38.9)., With the exception of two
Tish taken at Lane Creek and Slough & with a fry trap. all fry were
collected with a shovel and a dip net. Only 90 chum juveniles were

collected a1l winter, but thousands more were observed during a sampling

ﬁv
e wa-i

rip in late April. An estimasted 5,000 juvenile chums were observed in
the upper reach of Slough 8A, Several hundred fish were observed in
each of three more sloughs (STough 11, Slough 20, and Slough 21).
Smaller numbers of fish were observed in Slough 9. The patchiness of
the catch points out the difficulties of sampling this species fin
winter. Minnow traps are not effective and it is very difficult to use
beach seines or backpack electroshockers through open leads in the ice

which are often inaccessible or too small to sampie effectively.

3.1.2.4 Sockeve Salmon

A total of 1413 sockeye salmon (Oncorhynchus nerka Walbaum) Jjuveniles

were captured by all gear types, primarily by beach seining, from Jdune
through September, 1982, at the 17 DFH sites Appendix Table 3-A-82).
The seasonal variation in distribution and velative abundance is sum-
marized in Figure 3-3- 1 . Sockeye salmon Juveniles were present
throughout both reaches for the entire open water season. In general,

atches were lower in the lower reach of river (helow the Chulitna River

&)

confluence; than in the upper vreach. Birch Creek and Slough, the

uppermost site in the reach below the Chulitne confluel

";ﬁ
Z?s
*3
g
L
=
2
o
&
b
p
el
£
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o
1

P

pver 50% of the juvenile sockeye caught in that reach (Table 3-3-23),
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Tahie 3-3~23, Total catch of sockeve salmon juveniles by all gear types at DFH sites on the Susitns River between Goose Cresk
2 and Chulitnz River, June through September, 198Z.
Parcent of
Tetal Catch
Goose Goose
Creek 2 Creek Z
to to
River June June duly July August  August  Seplember  September Site Chulitna Portage
Site Hite 1-15 16-30 1-15 16-31 1-15 16-31 1-15 16-30 Totals River Creek
7301 & 0 3 Y 3 & & o 16 8.2 1ot

78.7 - g O ¢ G 1 1 3 5 8.7 0.4

Fabideux Cresk and

Stough 83 .1 - 0 i O g 0 13 & T4 15,9 1.0

Sunshineg Cresk and

Sidechannet 851 4] 0 O g Q 3 ) G 3 3.8 0.2

Birch Creek and

Stough 88.4 2 2 35 9 0 0 2 0 50 56.8 3.5
fotal 2 2 32 9 3 10 20 3 88 100, 0 5.2
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The reach from the Chulitna River confluence to Portage CGreek accounted
for 83.7% of the juvenile sockeye salmon collected at from DFH sites
(Table 3-3-24). A total of 1144 sockeye fry, 81.0% of the total for-the
entire Jce-free season were ‘captured in the lower -half.of this approxi-.
50 mile reach. Slough 6A and Slough 8A accounted-for 1081+ fry,
% of the season total. Sockeye fry were present at these two sites
during each sampling trip. The total catch for each reach is shown in

y Figure 3-3-13,

The percentages of the total sockeye juvenile catch for each reach is
presented in Figure 3-3-14. This figure represents the actual catch,
but probably does not accurately vreflect the true distribution of
sockeye salmon juveniles in the viver. The methods used which are
effective in capturing sockeye fry (beach seining and electrofishing) do

not Tend themselves to site to site comparisons.

tighty sockeye salmon juveniles were captured at eight SFH sites between
Krote Sltough and to Slough 22 (Appendix Table 3-A-83). The small
numbers collected are a result of the inefficiency of the gear (primar-
11y boat electrofishing) and do not reflect any patterns.

“

A total of 17 sockeye salmon juveniles were caught at the 232 winter

sampling sites between RM 125.3.and 142.0. Eleven fry were captured at

Stough 11, six at Slough 21, two at Slough 8A, and ome at Sluugh 9. The
sockeye juvenile captured at Slough 9 was the only Age 1+ fish collected
during the winter survey; it was 51 mw Yong.: The remaining fry were

all Age 0+ (Trom the 1981 brood year) and had mean total Tength of




b of sockeve salmon juvenil

o es by all gear typss at DFH sites on the Susitna River betwesn
River and Portege Cresk, June thr

through September, 1982,

Percent of
Totel Cateh

Chulitna Goose
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to to
River June  Juns July  July August  August  Soptember  September Site Portage Partage
Habitat Location Mile 115 16-30 1-1 16-31 =15 16-31 ] 16-30 Totals Craak Craeek
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32.7 mm with a length range of 29-37 mm. The low numbers captured
reflact the ineffectiveness of the primary sampling gear used (minnow

traps) in capturing this spec

Only one juvenile pink satmon (Uncorhynchus gorbuscha Walbaum) was

captured by the mobile juvenile anadromous fish studies crew. All pink
salmon data are presented in the downstream migrant trap section (Se-

ction 3.2.5;.

.2 Emergence and Qutmigration Studies

The following results for the timing of emergence and outmigration and

s

for the determination of the relative cond®tion and stage . development

by species for juvenile salmon are presented by reach of river above and

below the Chulitna River confluence. Data coliected at the downstream

migrant trap and during surveys conducted at Designated Fish Habitat

(DFH) sites and Selected Fish Habitat (SFH) sites have been combined.

The surveys were arated by month during the spring studies conducted
;

from February through May, and were organized as two periods per month
Y . i i &

b

for the summer surveys conducted from June through early October.

y catch per hour for the five species of juvenile salmon collected

am migrant trap was adjusted for the periods not sampied

- e g B O O T 5 e ey g ey Y. LY
the mean of the catch rates recorded Tor the day preceding

e o e b o e P T N PR, T e | G L Vo do Ly
and the day following cach unsampled period. The cumulative

H
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totals Tor eacn species w
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re expanded to 24 hour periods, and these were
adjusted for the periods not sampled by tabulating the mean of the catch
totals recorded for the three days preceding and the threz days follow-

ing each unsampled period.

Resident fish species collected in the downstream migrant trap are
presented in Appendix Table 3-B-1 and the results are included in the
section on relative abundance and distribution of resident fishes

{Section 3.2).

The scale analysis data provided for chinook, coho, and sockeye salmon

&

represent the range of lengths only of fish for which scales were
collected and are not intended to represent the limits of the ranges of

total tength for the fish present during the surveys.

3.2.1 Chinock Salmon

Juvenile chinook salmon {Oncorhynchus tshawytscha Walbaum) were observed

o RM 145.0 during 1982,

[aa

from the mouth of the Susitna River upstream
Three hundred eleven fish were collected at DFH and SFH site: from
February through April {(Appendix Tables 3-A-72 and 3-A-73). The

&

downstream migrant trvap captured 309 jw :nilte chinook salmon during its

" ey o b f‘* I PR T O B I B U
operation from June 18 to cober 12 (App ix Table 3-B-Z2). Surveys of
DFH  sites recorded timing data Yrom 364 chinook salmon juveniles

e wdo gyl gy b 7 U PR, o Cipode pidymon o g oy oo oh I T s o
collected from late May through October at slough, side channel, and

S S N j p 2 e . P gz : s g B o AE . B
tributary mouth habitats dn the reach of river between the Chulitna
confluence and Devil Canyon {ﬁ%ﬁg}:ﬁ?;iazﬁi fahle 3-A-68}). ﬁe«;ﬁ%‘%%f?@i ing

.



conducted in the same reach using boat-mounted electrofishing gear over

chinook salmon (Appendiz Table 3-A-70). Below the confluence of the
Chulitna River, surveys of DFH sites collected 508 fish and boat

electrofishing gear collected 102 chinook salmeon juveniles,

Overwintering chinook salmon from the 1980 brood year were observed at

umerous sites surveyed during February through April (Appendix Tables
3-A-72 and 3-A-73). They alsc were collected by the combined mobile
sampling techniques during late May and early June (Appendix Table

3-A=-68 and 3-A-70).

The catch rate for juvenile chinook salmon in the downstream migrant
trap averaged 0.55 Tish per hour during the first sampiing period in
late June with a peak catch rate of 1.24 fish per hour occurring on June
28 (Figure 3-3-15). Juvenile chinook salmon catch rates in the trap
averaged 0.48 fish per hour during early July and 0.27 fish per hour
during late July. The peak catch rate for July was 1.15 fish per hour

recorded on July 18,

August catch rates for juvenile chinook salmon in the downstream migrant
trap decreased below 0,10 fish per hour with a high catch rate for the
period of 0.21 fish per hour occurring August 1. By September, the
average catch rate in the trap for this species was 0.01 fish per hour

with a peak cateh rate of 0.56 fish per hour observed on September 20,

3 Y R . S g5 T e b1 : . EEA Tl P PR B
The last capture of Juvenile chinook salmon during 1982 was recorded
I nor R S I Y
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vinook salmon juveniles, downstream migrant trap catch rates averaged by
three day periods, June through October, 1982,
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In order to provide an indication of condition and age of downstream
migrants, length measurements and age determinations were collected for
& vrepresentative subsample of Tish. During surveys conducted from
February through April, 310 juvenile chinook salmon were measured. A
total of 302 chinook salmon juveniles captured in the downstream migrant
trap were measured for total Tength, and over 1,150 fish were measured
from mebile survey collection efforts conducted both above and below the

Chulitna River confluence.

Al1 fish collected during the spring surveys were from the 1980 brood
year and were undergoing their first winter in fresh water. Beginning
in May with the first capturas of juvenile chinook salmon from the 1981
brood year, two age classes, age O+ and age 1+, were present. Corre-
Tations of complimentary size frequency distribution and scale analysis
data were used to determine the age class composition of the fish
measured (Table 3-3-25). A length of 66 mm was determined to represent
the minimum length of chinook salmon age 1+ collected between the
Chulitna River confluence and Devil Canyon for the first two weeks of
June. Attributing an increase in total length of five millimeters for
gach successive two-week suvrvey period, the minimum lengths for age 1+
chinook salmon for lete June, earily July, and late July were set at 71
mm, /6 mm, and 81 mm, respectively. Scaie sample analysis showed that
only one age 1+ fish was collected during early August and that no age

mon were ¢ollected above the Chulitnag River confluence
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Chinook salmon Jjuveniles,
ffﬁgﬁgsi on for collected

scale analysis of

fish by survey peri

age class
d between

Cook Inlet and Devil Canyon, 1982.
Age O+ Age 1+
1981 Brood Year 1982 Brood Y
Number Range of Number Range of
of Lengths of Lengths
Survey Period _Fish_ _ (mm) Fish (mm)
February to May 0 - 10 87-100
June 1-15 0 - 6 78-98
June 16-30 8 55-69 59 75-112
Juty 1-15 0 - 14 86-106
July 16-31 i1 57-86 5 85-95
August 1-15 13 63-80 1 117
August 16-31 7 77-94 0 -
September 1-15 10 74-86 0 -
September 16-31 ] 7-92 s -
October 1-12 0 - 0 -
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Fish collected during February had a mean length of 70.0 mm with a range

=y

of 53 mm to 90 mm (Table 3-3-26). March surveys captured chinock salmon
juveniles ranging from 51 mm to 98 mm with a mean length of 79.7 mm, and

a mean length of 77.0 mm was determined for fish collected during Aprid

with 5 range from 61 mm to 97 mm.

The mean length and range of Tengths for age 0+ and age 1+ chinook
salmon captured by two-week period between the Chulitna River confluence
and Devil Canvon from May to October is presented in Table 3-3-27. Age
1+ fish collected during late May and early Jupne had a mean length of
84,1 mm with & range from 68 mm to 100 wm. By late June, the mean
tength had increased to 89.0 mm with a range from 71 mm to 125 mm. Age
I+ chinook salmon collected during July ranged in length from 76 mm to
115 mm and had a mean length of 90.2 mm. The last age 1+ chinook
salmon collected above the Chulitna River confluence was captured during

early August and measured 117 mm.

Age O+ chinook salmon age O+ captured above the confluence of the
Chulitna River in early June had a mean length of 49.1 mm with a range

from 34 mm to 70 mm {Appendix Figure 3-B-1)., By early September, the
4 A !

mean length for age 04 fish in this reach was 69.1 mm with a range from

41 mm to 95 mm.

Appendix Figure 3-B-Z provides the percent length frequency distribution

£
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by two-week period for Jjuvenile chinook saimon collected below the
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Chulitna River confluence. Utilizing the same length separation betwean
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Juveniles,
s between Cook Inlet and Chulitna River confluence,
confluence and Devil Canyon,
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length and range of

Cook Inlet to Chulitna Chulitna to Devil Canvon
Number Mean Range of  Number Mean Range of
of Length Lengths ot Length Lengths

Survey Period Fish {mm) {mm) Fish {mm) (mm)
February 0 - - 130 70.0 53-90
March 14 78.2 57-90 77 80.0 51-98
April 2 77.0 69-85 87 77.0 61-97

P
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Table 3-3-27 Chinook salmon juveniles, mean length and range of

lengths by age class between the Chulitna River

confluence and Devil Canyon, May to Octcher, 1982,

Age 0O+ Age 1+
Numbey Mean Range of Number Mean Range of
of Length Lengths of Length Lengths
Date Fish {mm) {mm) Fish {mm) {(mm)

May 16-31 0 - ~ Z 90.0 85«95
June 1-15 1 40 40 38 83.8 68-100
dune 1630 18 49.1 3470 142 89.0 71-125
July 1-15 67 54,7 36-74 63 91.8 76-115
July 16-31 139 53.7 36-77 17 90.1 83-108
August 1-15 84 61.2 39-88 1 117 117
Aug, 16-31 65 64.1 4294 0 - -
Sept. 1-15 100 69.1 41-95 0 -
Sept. 16-30 41 69.3 47100 0 - -
Oct. 1-12 1 80 80 0 - -
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aae O+ and 1+ fish which was determined for the reach above the conflu-
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nce of the Chulitna River, age 1+ chinook salmon mean lengths in the
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Tower reach ranged from 79.9 mm in late May to 89.0 mm in late July

(Table 3-3-28). Only two age 1+ fish were measured during August and

the last capture of age 1+ chinook salmon in this reach was recorded
during early September when a 130 mm fish was collected in a small

7.7.

sk

backwater siough at RM
Age 0+ chinook salmon collected below the Chulitna River confluence had
a mean length of 60.6 mm with & range from 51 mm to 70 mm in early June
and had reached a mean length of 75.4 mm by early September with a range

"y

from 56 mm to 101 mm.

3.2.2 Coho Salmon

Juvenile coho salmon {(Oncorhynchus kisutch Walbaum) were collected

during the 1982 studies from Fish Creek (RM 31.2) upstream to Jack Long
Creek (RM 144.5), Surveys conducted from February through April
captured 105 fish (Appendix Table 3-A-79). Nine hundred thirty-nine
juvenile coho salmon were collected in the downstream migrant trap
during its operation from Juns 18 to October 12 in the Susitna River { RM
103.0) above the confluence of the Chulitna River (Appendix Table
. Surveys of 0OFH sites between the Chulitna River confluence and
Devil Canyon Trom late May to early October collected 350 coho salw
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Fable 3-3-28  Chincok saimon J“VQﬁ?é es, mean length and range of
lengths by age class between the Chulitna River
confluence and Devil Canyon, May to October, 1982,
Rge O+ Age 1+
Number Mean Range of Number Mean Range of
of Length Lengths of Length Lengths
Date Fish {mm) {mm) Fish {mm) {rm)
May 16-31 0 - - g 79.9 68-87
June 1-15 7 60.6 51-70 21 83.6 72-118
June 16-30 63 64.3 51-75 80 84.2 75-115
July 1-15 65 69.4 54-80 15 85.7 81-91
July 16-31 176 73.9 42-85 7 89.0 86-95
Aug. 1-15 38 73.8 38-89 2 92.0 92
Aug. 16-31 11 74.2 5592 0 - -
Sept. 1-15 14 75.4 56-101 1 130 130
Sept. 16-30 3 74.0 56-84 0 - -
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of the Chulitna River, DFH site surveys collected 1,463 fish and mobile

"y

electrofishing gear captured 54 juvenile coho salmon.

Overwintering coho salmon juveniles from the 1979 and 1980 brood years
were collected at numerous SFH sites during February through April.
Fish were consistently recorded at Rustic Wilderness, Whiskers Creek and

STough, Siough 6A, Stough 9, and Slough 22 during this period.

At least one coho salmon Jjuvenile was collected in the downstream
migrant trap during each of the 104 days of trap operation (Figure
3-3-17). The peak catch of juvenile cchos occurred during the first
three days of operation. The season's high catch rate was 19.5 fish per
hour, on June 18. Catch rates remained high during the first five days
of trap operation with an average of 2.5 fish per hour, while the entire
late June period trap catches averaged 1.4 fish per hour. Small peaks
in catch rate were observed for juvenile coho salmon in the downstream
migrant trap during late July, early August and late September but
average rates for each survey period following late June remained below

).

B

1.0 fish per hour (Figure 3-3-16

H site surveys conducted above

the confluence of the Chulitna River ¢

o

1lected coho salmon Juveniles
from late Mavy through September. Major sites of collection in tThis
4 pe)

7

reach included Whiskers Creek and Slough, Sltough 6A, and Lane Creek.

Peak catch rates occurred in late June and September,
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5 salmon juveniles, downstream migrant trap catch rates averaged by
three day periods, June through October, 1987. ,
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During the course of 1982 studies the following samples of juvenile coho
salmon were measured for total Tength. One hundred five juvenile coho
salmon were measured from February through April at SFH sites. A total
of 931 coho salmon juveniles were measured from fish collected in the
downstream migrant trap. Electrofishing and DFH site surveys between
the Chulitna River confluence and Devil Canyon measured 366 fish and
these surveys conducted below the Chuiitna River confluence measured 911

juveniie coho salmon.

Scale samples from 56 (53%) of the juvenile coho salmon collected during
February through April showed that 1980 brood year fish ranged in length
from 58 mm to 116 mm during this period. Fish from the 1979 brood year
ranged in length from 89 mm to 166 mm. Beginning with the spring
peried, 110 mm was used as the minimum total length for 1979 brood year
fish., Fish with a length less than 110 mm were assigned to the 1980
brood year. Utilizing this inflection point, the mean Tength for 1980
brood year cocho salmon was calculated to be 82.9 mm with & range in
T

lengths from 58 mm to 107 mm., The 1979 brood year fish had a mean

fength of 122.2 mm and a range from 110 mm to 162 mm (Table 3-3-29).

ing with the first captures of age 0+ fish (1981 brovd year) in

o5
3]
ol
e
=

June, three age classes of coho salmon juveniles (age 0+, age 1+ and age
2+) were captured. Length freguency distribution and scale analysis

were used to determine the separation by age class for the reach of

river above the Chulitne River confluence. But below this reach. a

oy
A
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Table 3-3-29,
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Coho salmon juveniles, mean iength and range of Tlengths
by age class between Cook Inlet and Devil Canyon,
February to April, 1882,

Age I+ Age 11+
Number Mean Range of Number Mean Range of
Survey of Length Lengths of Length Lengths
Period Fish {mm) {(mm) Fish (mm) (mm)
February 7 78.0 68-93 1 119 119
Mavrch 21 79.0 58=-100 21 121.8 110-148
April 35 86.3 58-107 20 122.9 111-162
Combined 63 82.9 58107 42 122.2 110-162
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targer overlap in the range of lengths between age classes was apparent.
b ] of P}

Insufficient numbers of scale samples were collected in the lower reach
to provide an accurate inflection point between age classes. However,
length freguency distribution indicated a similar separation to that
observed for the vreach above the Chulitna River confluence. Table

3-3-30 presents the results of scale analysis on the subsample of coho

salmon juveniles collected for the entire river during the 1982 surveys.

Utilizing this data, a minimum length of 61 mm was established to
represent the smallest size of age 1+ fish during early June. A five
millimeter increase in Tlength was attributed for each successive
two-week periocd. By the end of September, the minimum length for age 1+
coho salmon was set at 96 mm. Length frequency and scale analysis could
not accurately provide a separation by size for age 1+ and age 2+ coho
salmon due to the extreme overlap of ranges. Consequently, these two
age classes were combined as age 1+ for most length frequency calcu-

lations.

Appendix Figure 3-B-3 presents the length frequency distribution for

H

Juvenile coho salmon by two-week period

o

for Tish collected above the
confluence of the Chulitna River. Mean lengths and range of lengths by
two-week period for age 0+ and 1+ coho salmon collected in this same

Py

reach from June to October are presented in Table 3-3-31. During a
peak catches recorded at both the downstream migrant trap and
at OFH sites in late June, age 0+ coho saimon had a mean length of 41.0

mm with a range from 29 mm to 65 mm. The mean length had increased to

e % o " F ey A . - 1 s o s 8 - o Go e gy o oy oy B g,
4] ,i, B § i ‘é“ ir a r Ehwi VO j‘i! H TR %i’ i *j%g?f i ﬂ%j Lhe second :{ﬁ%&i e B
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fable 3-3-30. Ccho salmon, scale analysis of age class composition for
juvenile fish by survey period collected between Cook
InTet and Devil Canyon, 1982,
Age O+ Age I+ Age 11+
1981 Brood Year 1980 Brood Year 1979 Brood Year
Number Range of Number Range of Number Range of
Survey of Lengths of Lengths of Lengths
Period Fish {mm) Fish {mm) Fish {ram)
February to 0 - 28 63-116 28 89-158
May
June 1-15 0 - 21 85-129 15 117-202
June 16-30 3 5759 30 71-138 3 99-118
July 1-15 0 - 7 79-116 0
July 16-31 4 62-71 19 72-120 0 -
Aug. 1-15 7 59-81 15 71-129 {0 -
Aug. 16-31 8 58-94 15 96-137 g -
Sept. 1-15 2 87-89 18 92-149 0 -
Sept. 16-30 21 £8-95 29 102-163 1 192

Oct. 1-12 7 79-105 11 100-152 0 -




Table 3-

DRAFT
THREEC/TABLE 2

Cad

=31. Coho salmon age O+ and age 1+ mean length and range of
lengths by survey period between the Chulitna River
confluence and Devil Canyon, June to October, 1982.

Age O+ Age I+
Number Mean Range of Number Mean Range of

of Length Lengths of Length Lengths

Fish {rmm ) {mm) Fish {mm) {mm)

15 0 - - 10 113.1 67-202
630 184 41.0 29-65 52 100.9 70-138
1-15 58 49.5 3269 39 88.1 71-132
16-31 187 47.9 32«75 53 94.4 77-150
15 161 49.4 34-78 11 96.8 81-129
16-31 66 54.7 37-85 9 185.0 94-134
. 1-15 176 57.4 42-90 22 121.3 92-149

. 16-30 180 64.7 4495 35 127.9 102-192

1-12 46 71.8 51-100 11 117.5 105-152
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catches observed during September. In early Jctober, age U+ coho salmon

ranged from 51 mm to 100 mm with a mean length of 71.8 mm.

Age 1+ and older coho salmon had a mean length during June of 102.9 mm
with a range from 67 mm to 202 wmm. A mean length of 91.7 mm was ob-
served during July with a range from 71 mm to 150 wm. This 11.2 mm
decrease in mean length in July was a result of the influence of outmi-
grating larger age 2+ fish during June. The major outmigration of age
2+ coho salmon had occurred by early July as indicated by an increase in
mean length following this period. Analysis of scale samples collected
during early June showed that 15 of 36 (41.7%) coho salmon in the
subsample were age 2+ fish. 1In late June there were only three age 2+
fish out of 35 fish sampled. HNo age 2+ coho salmon were measured during
July and August although one age 2+ fish (192 mm in total length) was
collected in the downstream migrant trap during late September. Bv this
time, age 1+ coho salmon had a mean length of 126.0 mm with a range from

107 mm to 165 mm.

Appendix Figure 3-B-4 provides the percent length frequency composition
by two-week period for juvenile coho salmon collected below the conflu-
ence of the Chulitna River. The mean length and range of lengths for
age 0+ and age 1+ coho salmon from May to September in this same reach

of river is presented in Table 3-3-32., The mean length for age 0+ fish
P

collected in this reach during June was 49.3 mm with a range from 38 mm

to 65 mm., A continued increase in mean length wac observed for age O+
fish in this reach and by late September, the mean length had reached

72.3 mm with a range from 56 mm to 85 mm,

-
£
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Coho salmon age O+ and age 1+, mean length and range of
lengths by survey period between Cook Inlet and the
Chulitna River confluence, May to September, 1982.

Age O+ Age I+
Number Mean Range of Number Mean Range of
of Length ihhﬁﬁbs of Length Lengths
Fish {mm) mm} Fish {mm) {mm)
May 16-31 0 - - 2 124.5 119-130
13 49.2 38-59 130 100.9 61-195
59 49.2 35-65 78 90.8 67-130
72 53.5 40-70 41 82.7 71-102
126 63.5 47-75 82 91.5 76-128
125 65.3 47-80 40 97.6 82-123
45 67 .4 32-85 8 112.5 91-137
58 69,7 50-90 15 102.8 92-122
16 72.3 56-85 2 105.5 101-110
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Age 1+ coho saimon collected below the confluence of the Chulitra River
averaged 100.9 mm during early June with a range from 61 mm fto 195 mm.
Feliowing the outmigration of larger age 2+ fish, the mean length in
early July was 82.7 mm with a range from 71 mm to 102 mm. By September
age 1+ coho salmon in this reach averaged 103.1 mm with a range from 92

mm to 122 mm,

3.2.3 Chum Salmon

Surveys conducted during 1982 collected Jjuvenile chum salmon

{(Oncorhynchus keta Walbaum) from Goose Creek (RM 73.1) upstream to

Stough 21 (RM 142.0). Surveys conducted from March through early May
collected 90 juvenile chum salwon above the Chulitna River confluence
(Appendix Table 3-A-81). Operating in this same reach, the downstream
migrant trap captured a total of 754 chum salmon fry from June 18 to
August 15 (Appendix Table 3-B-4). Surveys conducted between the
Chulitna River confluence and Devil Canyon collected 1041 chum salmon

juveniles during June and July at DFH sites (Avpendix Table 3-A-80).

ju el
e

oat electrofishing gear in this same reach collected 61 chum salmon fry
{Appendix Table 3-A-81)., Mobile sampling surveys conducted below the
confluence of the Chulitna River captured 133 juvenile chum salmon from

June to early September (Appendix Table 3-A-81).

The percent of total chum salmon fry captured by a1l collection tech-
niques by two-week period and by reach of river between Cook Inlet and

g Famismm Se mpreoemapdasd <9 i PP I 3 ST ol edy T T R T
Devil Canyon 15 presented in Figure 3-3-18. (Over 857 of the total

e chum salmon during 1982 were vecorded during J
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Sixty-seven percent (505 fish) of the total captures of chum salmon fry
in the downstream migrant trap occurred during late June (Figure
3-3-19). The average catch rate for this period was 3.7 fish per hour.
The peak catch rate of 10.0 fish per hour was recorded on June 21, three
iays after initial trap deployment. A decrease in catch rate was
chserved during early July and 87 percent of the total chum salmon fry
collected in the trap were recordec by July 15, This is the latest

pr fod during which chum salmon fry were collected at DFH sites above

the Chulitna River confluence.

The downstream migrant trap catch rate for chum salmon fry dropped bolow
0.1 fish per hour by the end of July, and only ten fish were collected
during early August. The Tlast capture of chum salmon fry above the

Chulitna River confluence was recorded August 15 {Figure 3-3-18).

Boat electrofishing gear and surveys of DFH sites below the confluence
of the Chulitna River during 1982 collected chum salmen fry from Juine
through early August. About 50 percent of the total captures of chum

salmon fry in this reach occurred in early June.

Minety newly emerged chum salmon juveniles collected above the Chulitqa

& £

River confluence were measurad for total Tength from Februavy through
Aprilt. A total of 569 chun salmon fry were measuvad Trom fisi cotlected
in the downstream migrant trap. Two hundred sixteen Tish were measurel
at UFH and SFH sites above the Chulitna River confluence and 113 fish
were measured at sites below the Chulitna River confluence. At

captured chum saimon fry were from the 1881 brood

149
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Chum salmon fry collected during March still had yolk sacs present, but
most Tish had reached the buttoned-up stage by Apvil. The mean length
of chum salmon fry following yolk sac absorption was approximately 35 mm

during March and April, with & range from 29 mm to 41 mm.

The percent length frequency composition by two-week period for chum
saimon fry collected above the Chulitna River confluence is presented in
Appendix Figure 3-B-5. Mean total Tenogth and range of lengths by survey
period for chum salmon fry captured by the combined sampling efforts for
the reaches of river above anu below the Chulitna River confluence are

presented in Table 3-3-33.

¥

[

alculated mean Tengths for chum saimon fry collected above the Chulitna
Hiver confluence ranged from 33.7 mm in March to 42.2 mm in early July,
an increase of 8.5 mm during the survey period. No appreciable change
in mean length was observed following the early July survey but a seven
millimeter increase in the upper Timit of the range was observed by late
July. Insufficient numbers of Try were collected during early August to

yrovide a representative mean length for this period.
f i

Appendix Figure 3-B-6 provides the percent length frequency composition

by two-week pericd for

@*‘\

“hum satmon fry collected below the Chulitna

1

River confluence. Chum salmon fry collected in this reach had a mean
total length of 42.5 wm in early June with a range from 29 wm to 51 wm

2 o

By the end of June they had reached a mean length of 44.6 mm with a
£ I

range from 24 mm to 54 mm.  The nine fish measured in this reach after

G g Sorpees byemod o v o Lo Sl K7 TR TN S e g SOV P i & Y
late June had a mean len ;%J of 42.9 mm and a range from 30w to 50w,
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Tabte 3-3-33. Chum salmon fry, mean length and range of lengths by
survey period and by reach of river, March to September,

1982,
Cook Inlet to Chulitna Chulitna to Devil Canyon

Number Mean Range of  Number Mean Range of
Survey of Length Lengths of Length  Lengths
Period Fish {mm) {mm) Fish {mm) {mm)
March 0 = = ! 33.7 30-36
April 0 - - 37 38.3 35-42
May 0 - - 45 39.8 37-43
Jupe 1-18 60 42.5 29-51 g7 40.2 30-52
June 16-30 44 44.6 33-54 423 36.3 28-52
July 1-15 3 42,3 36-49 161 42.1 29-55
July 16-31 2 47.5 45-50 92 41.6 30-62
Aug. 1-15 1 39 39 10 41.1 37-48
Aug. 16-31, o - - 0 - -
Sept. 1-15 1 30 30 0 - -
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A mean length of 40.3 mm with a range from 30 mm to 52 mm was recorded
for chum salmon fry during the peak catches above the Chulitna River
confluence during June. The peak catches in the Tower reach during this

same period were comprised of chum salmon fry with a mean Tength of 43.4

mm and ranged from 29 mm to 54 mm.

3.2.4 Sockeye Salmon

Sockeye salmon juveniles (Oncorhynchus nerka Walbaum) were observed from

a small tributary entering Kroto Slough (RM 38.5) to Slough 21 (RM
142.0) during 1982. Surveys conducted from March through early May
between the Chulitna River confluence and Devil Canyon resuited in the
collection of 19 juvenile sockeye salmon (Appendix Table 3-A-83). The
downstream migrant trap captured 2,134 sockeye salmon while in operation
above the Chulitna River confluence from June 18 to October 12 (Appendix
Table 3-B<5). Designated fish habitat surveys conducted between
Tatkeetna and Devil Canyon from June through October collected 1,308
juvenile sockeye salmon (Appendix Table 3-A-82) and 15 fish were
collected by bost-mounted electrofishing gear. Mobile sampling
techniques collected 130 juvenile sockeye salmon at sites below the

confluence of the Chulitna River (Appendix Table 3-A-83}.

One 1980 brood year sockeve salmon {age 1+) was collected at Slough 9

during March. Eggs and alevins from the 1981 brood class were observed

[t
¢

wah 11 and Slough 21 during the same period. Post-emergent
sockeye salmon Fry were collected at Sloughs 8A, 11, and 21 duving early

Mavy .,
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In early June, surveys of DUFH sites above the Chulitna River confluence
collected 223 sockeye salmon juveniles at Slough 6A and one fish at
Stough 8A. By late June, sockeye salmon Juveniles were observed at

numerous sites inciuding sloughs 6A, 9, 11, and 19.

The downstream migrant trap catch data averaged by three-day periods is
presented ‘v Figure 3-3-20. The downstream migrant trap collected 190
juvenile sockeye salmon during late June. The -verage catch rate for
late June was 1.4 fish per hour and the highest catch was 3.2 fish per
hour recorded on June 21. The highest overall catch rates for Jjuvenile
sockeye salmon in the downstream migrant trap occurved during early July
when an average catch rate of 4.4 fish per hour was recorded and a peak
catch rate of 16.3 fish per hour occurred July 7. By late July, trap
catches averaged 1.9 fish per hour with a peak catch rate of 6.1 fish

per hour on July 26.

The average catch rate of juvenile sockeye salmon in the trap dropped
below one fish per hour during early August and averaged less than 0.1
fish per hour after late August. The last captures of juvenile sockeye

salmon were recorded October 11 (Figure 3-3-16).

Mobile electrofishing gear and DFH site surveys collected sockeye salmon
Jjuveniles from early June through late September at sites located below

the confluence of the Chul.tna River (Appendix Tables 3 A-B2 and

, R A
3 o o o §% ‘E

J. Peak catches for this species in ithe lower reach were recorded

during July.
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Ninsteen Jjuvenile sockeye salmon captured between the Chulitna River
confluence and Devil Canyon were measured for total length from March
through early May. A total of 2,122 sockeye salmon collected in the
downstream migrant trap were measuved, and 697 fish captured by mobile
sampling techniques in this same reach of vriver from June through
October were measured. One hundred four Jjuvenile sockeye salmon
collected at sites located below the Chulitna River confluence were

measured.

Scale analysis and comparisons of the length frequency distribution
showed the presence of both age 0+ and age 1+ (brood years 1981 and
1980, respectively) sockeye salmon in the Susitna River {(Table 3-3-34).
A separation by age classes showed that a total of 2,910 (98.9%) age O+
and 32 (1.1%) age 1+ sockeye salmon juveniles were measured for total

length,

Mean total length and range of lengths by survey period for age 0+ and
age 1+ sockeye salmon captured by the combined studies above the
Chulitna River confluence are presented in Table 3-3-35. The percent
length fregquency for Jjuvenile sockeye salmon collected between the
Chutitna River confluence and Devil Canyon by two-week period is pre-
sepnted in Appendix Figure 3-B-7. Surveys conducted from March to early
May collected post-emergent age O+ sockeye saimon having a mean length
of 32,7 mm with a vange from 29 mm to 37 mm. A mean length of 42.0 wm

with a range from 27 mm to 63 mm was observed for age 0+ fish collected

R ] T o b o L T 2 o B2 el g & F £ gy g wo gy od F e §° o ey #8 E
during late June between the Chulitna River confluence and Devil Canyon.
B oo B ” 1 sh o A oy oo o m P D T I N 3 D e sy e
During the period of peak catch rates observed in the downstream migrant
during earily July, age 0+ fish had a mean L0 W owiIn
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Sockeye salmon, scale analysis of age class composition
for juvenile fish by survey period collected between Cook
Intet and Devil Canyon, 1982.

Age O+ Age 1+
1981 Brood Year 1980 Brood Year

Mumber of  Range of Lengths Number of Range of Lengths
g o he

Survey Period Fish {mm) Fish {mm)
Feb.--May 0 - 0 -
June 1-15 0 - 17 57-120
June 16-30 4 51-63 1 72
July 1-15 3 60-74 0 -
July 16-31 20 51-86 0 -
Aug. 1-15 15 68-90 0 -
Aug, 16-31 4 68-84 0 -
Sept. 1-15 0 - 0 -
Sept. 16-30 8 70-82 0 -
Oct. 1-12 9 72-87 0 -
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Sockeye salmon age O+ and age 1+, mean length and range
of lengths by survey period between the Chulitna River
confluence and Devil Canyon, 1982,

Age O+ Age 1+
Number Mearn Range of Number Mean Range of

Survey of Length Lengths of Length Lengths
Period Fish {mm} (mm) Fish {mm) {mm)
March-May 18 3z.7 29-37 1 57 57
June 1-15 1 30 30 23 76.5 62-88
June 16-30 266 42.0 27-63 1 72 72
July i-15 998 42.0 30-74 1 93 93
July 16-31 818 50.4 24-84 2 86.5 86-87
Aug. 1-15 348 51.4 28-90 0 - -
Aug. 16-31 94 48.3 29-84 0 - -
Sept. 1-15 82 50.7 29-75 0 - -
Sept. 16-30 72 58.7 34-82 0 - -
Oct, 1-12 15 71.7 48-87 0 - -
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range from 30 wm to 74 wm. A mean length of 44.5 mm with a range of 28
mm to 79 mm was observed for age O+ fish captured by mobile sampling
gear during the peak catch rates recorded for these gear types in July.
Mean lengths of age 0+ sockeye salmon collected by all gear types above
the Chulitna River confluence increased to 58.6 mm with a range from 34
mm to 82 mm during late September. The fourteen sockeye salmon
Jjuveniles collected during early October ranged in length from 48 mm to

87 mm with a mean length of 71.4 mm.

The percent length frequency distribution by two-week period for juve-
nile sockeye saimon collected below the Chulitna River confluence is
presented in Appendix Figure 3-B-8. Age 0+ sockeye salmon in this reach
had a mean length of 41.4 mm in early July with a range from 30 mm to 65
mm and had increased to a mean length of 61.6 mwm with a range from 40 mm

to 91 mm during September (Table 3-3-36).

Age 1+ sockeye salmon collected ranged in length from a 57 mm fish

captured during March to a fish 120 mm in length collected during the

2

peak migration of ag

e

I+ fish in June. The mean length for age 1+

L2

sockeye salmon recorded during this period for the combined sampling

“¥

reaches was 79.8 mm with a range of 62 mm to 120 mm. The last recorded

capture of age 1+ sockeye saimon during 1982 was on July 27 in the

i
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Table 3-3-36. Sockeye salmon age O+ and age 14 mean length and range of
lengths by survey period béﬁew the Chulitna River
confluence, June through September, 1982.
AGE O+ AGE 1+
1981 Brood Y 1980 Brood Year
Number Mean Range of Number Mean Range of
Survey of Length Lengths of Length Lengths
Period Fish {mm) {mm) Fish {mm) {mm)
June 1-15 1 33 33 4 98.8 81-120
June 16-30 2 45.0 41.49 0 - -
July 1-15 36 41.4 30-65 0 - -
July 16-31 12 56,5 40-80 0 - -
Aug, 1-15 7 52.1 4965 0 - -
Aug, 16-31 11 55.3 34-78 0 - -
Sept. 1-15 19 60.8 40-91 0 - -
Sept. 16-30 3 66,7 41-87 0 - -
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3.2.5 Pink Salmon

A total of 28 pink salmon fry (Oncorhynchus gorbuscha Walbaum) were

collected from May to late July, 1982. Surveys conducted during late
May accounted for 71.4 percent of the total captures and 21.4 percent

were collected in the downstream migrant trap during July (Appendix

M
£

‘able 3-B-6). The last capture of pink salmon fry was recorded July 24

at Stough 11 (RM 135.3).

Table 3-3-37 presents the mean length and range of lengths by site for
pink salmon fry collected during the 1982 surveys. Pink salmon fry had
a mean length of 35.8 mm with a range from 29 mm to 43 mm. Al1 pink

5 oy

salmon juveniles captured were from the 1981 brood year.

Lad

.3 Food Habits of Juvenile Salmon

3.3.1 Salmonid Collections

Total numbers of chinook, coho, and sockeye Jjuveniles captured during
1982 sampling were 313, 171, -nd 116, respectively (Table 3-3-33),

Numbers of these Jjuveniles retained for Taboratory analysis were 279,
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Table 3-3=37. Pink salmon fry collection by site for the combined
studies, 1982
Number
River of Mean Range
Site Surveyed Mile Date Fish Length (mm) (mm)
Mainstem opposite 79.0 May 25 3 41.7 41-42
Sunshine Camp
Rabideux Creek 83.1 May 25 1 43 43
Birch Creek Stough 88.4 May 25 16 35.0 35
Downstream Migrant 103.0 July 3-17 6 33.7 29«37
Trap
Mainstem at Curry 120.7 July 7 1 36 36
Camp
STough 11 135.3 July 24 1 35 35
TOTAL - ALL SITES May 25 to 28 35.8 29-43

July 24

162



Table 3=3- 38. Numbers of juvenile salmon captured and retained
from six Designated Fish Habitat sites In the upper reach of the
Susitna River In August and September, 1982,

yve
ita

Chinook Coho Sockeye
Location Captured Retalned Captured Retained Captured Retalned
Stough BA 27 17 51 40 24 24
Stough 11 19 i9 3 3 87 87
Stough 20 39 39 0 0 0 0
Stough 21 86 56 2 2 3 3
4th July Crk 84 74 68 37 0 0
indian River 58 44 47 31 0 0
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113, and 116 vrespectively. Large numbers of chinook Juveniles were
captured at Slough 21 and Indian River. Substantial numbers of coho
were captured at Fourth of July Creek, Slough BA, and Indian River.

Most sockeve juveniles were captured at Slough 11, though they were also

found at Slough BA.

3.3.2 Important Food Types

B11 three salmon species collected during this study consumed both
terrestrial and aguatic invertebrates {(Appendix Tables 3-C-1 to 3-C-3).
Midges (Diptera: Chironomidae) were the numerically dominant taxa in
the stomach contents of chinook, coho, and sockeye juveniles and were
consumed as larvae, pupae, and adults (Figures 3-3-21 to 3-3-31).
Larvae of other dipterans (Simuliidae, Psychodidae, and Tipulidae) were
also present in many stomach samples. A1l three salmon species occa-
sionally consumed mayfly (Ephemeroptera) and stonefly (Plecoptera)
nymphs of various families. Sockeyes captured at Slough 11 and Slough

8A in August had large numbers of copepods and cladocerans in their

stomachs,

A1T of the analysis was done in terms of numbers, not volume.
Chironomids are dominant numerically, but they are physically small in

comparison to mayfly and stonefly nymphs, tipulid Tlarvae (Diptera:

P

Tiputidae), and many cther invertebrates found in the system. As a

resutt, chironomids may not be as important in terms of their volumetri

contribution,

164
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3.3.3 Comparisons Between Species

Chi-sguare tests comparing the stomach contents of the salmon species
showed that differences between proportions of invertebrate types in
coho and sockeye stomachs were usually significant (PL0.05). Signifi-
cant differences were also found among coho, chinook, and sockeye when
they occurred together (P<0.05) (Table 3-3-39). In some samples coho

and chinook were also shown to have similar stomach contents, but more

often there were significant differences in invertebrate taxa consumed
by the two species (P<0.05). These differences, however did not follow

ny perceivable pattern. MNo one invertebrate, taxa or group of taxa was

fald

consistently used more heavily by either species.

3.3.4 Electivity Indices

o

Electivity indices, which compare the proportion of each invertebrate
type in the drift samples to their proportion in the stomach contents,
usually showed positive selection for Chironomidae larvae in all three
salmon species {(Appendix Tables 3-C-4 to 3-C-23). An exception to the
above was for sockeye salmon at Slough 11 in late August. &¢ this time
the sockeyes were feeding helvily on copepods and cladocerans, and were

@

not  consuming large numbers of chivonmid larvas. Since alwost no

i

cladocerans or copepods were caught on that date in the drift ret, the

R

kI A R N AP 5 v P,
alectivity values Tor them in those sockeyes examined were

L%

ignificant]

%
b



Table 3=3=39 . Results of chi=square analyses, comparing percent
composition of major Invertebrate ftaxa In stomach contents of co-
occuring species of salmonid juveniles., Hg: proportions of inverte=
brate taxa are the same In all specles Is tested at the 95% conflidence
fevel, Chi=square (X2) values, and degrees of freedom for testing
(OF) are shown., Numbers In parenthesis are seamples sizes (Total
number of Invertebrates used for the test In each species). a/

S5ite Date Species compared X¢ DF Test Results
Stough BA 82/08/06 Chinook=Coho 70 2 Reject Hp
(1653 (41)
Stough BA 82/08/25 Chinook=Coho a1 5 Reject Hgy
(51} (134
Slough 8A 82/08/25 Coho=Sockeye 77 10 Reject Hy,
(134) (74)
Stough 8A 82/09/07 Coho=Sockeye 30 4 Reject Hg
(150 (19}
Stough 8A 82/09/22 Coho=Sockeye 24 & Accept Hg
(141) (65}
Stough 11 82/08/24 Chinook=Sockeye 3 3 Accept Hgy
(22) {104}
Slough 11 B2/09/05 Chinook=Coho=Sockeye 236 6 Reject Hpy
(138) (46) (676)
Stough 11 82/09/20 Chinook=Coho=Sockeye 64 & Rsject Hy
(8) (95) (98)
4th of July Crk 82/08/05 Chinock=Coho 8 6  Accapt Hg
{129y (701
4th of July Crk 82/08/28 Chinook=Coho 57 5 Reject Hg
{45y (123)
4th of July Crk 82/08/28 Chinook=Coho 34 15 Reject Hg
(259) (151)
4th of July Crk 82/09/22 Chinook=Coho 8 8  Accept Hg
(91 (143
indian River 82/08/08 Chinook=Coho 7 7 Accept Hg
(216} (28)
fndlan River 82/09/29 Chinook=Coho 222 4  Reject Hy
{22y (7253
fndian River 82/09/29 Chinook=Coho 147 8 Reject Hg
(2571 (304}
indian River 82/09/23 Chinook=Coho 18 4 Reject Hg

(763 (72}

a/  When fish were collected in more than one area at a site, separate
comparisons were done for each coliection.
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3.3.5 Drift Samples Compared to Kick Screen Samples

Four families of Ephemeroptera, and five families of Diptera,
Plecoptera, and Trichoptera (caddis flies) were identified in the drift

and kick screen samples {Appendix Tables 3-C-24 and 3-C-25}.

Since time constraints limited the sorting and identification of inver-

gué»

ebrates from kick screen samples, only those from late August and early
September were analyzed. Chi-sguare tests idndicated that the pro-
portions of invertebrate taxa collected concurrently by kick screen and
drift nets were significantly different (P<0.05) (Table 3-3-40). The
drift samples usually contained fewer Chironomidae larvae, and more
adult dipterans and other terrestrials than the kick screen samples

(Figures 3-3-32 to 3-3-40)}.

3.3.6 Comparison of I[nvertebrate Populations at Different

Drift samples from the tributary sites (Fourth of July Creek and Indian

River) were compared by chi-square analysis to determine if the pro-

portions of dnvertebrate tynes differed betwee

m«

en sites. The analysis

showed that on all dates these proportions were not the same (P<0.05)

S

The same test was conducted comparing drift samples from the sloughs,

L T o dpe f s P S TU D RN - S T Y SN hg rn e agey i b ef R DT
wee chi-sguare tests indicated that there were significant differences



Table 3=3- 40, Results of chi-square analyses comparing porportions
of Invertebrates collected in drift net and kick screen samples,
where Hy: proportions of Invertebrate taxa collected are the same

in both methods, Is tested at Tthe 95% confldence level. Degrees of
freedom for testing (DF), and the chi-square values (XZ) are also
glven, a/f

L]
£
5
&

Semples Compared Test Results DF X2

82/08/24 drift from sloughs

~to and Reject Hgy 18 1.566
82/09/29 kick screen from sloughs

82/08/24 dritt from ftributaries

To and Reject Hg t9 1,177
82/08/29 kick screen from fribs,
B2/08/05 drift from sloughs

to and Reject Hg 25 1,750
82/08/09  kick screen from fribs.
82/09/05 drift from sloughs

To and Reject Hg 19 2,478

82/08/09  kick screen from tribs.

a8/ Taxa with less than five individuals found at all sitTes were
not used in anlayses,

A5
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Figure 3-3-38. Percent frequency of major invertebrate types found in kick screen samples
taken in Slough 8A and Slough 11 during August and September, 1982,
Percent freguency was calculated using numbers of individuals and is given
for those types representing over two percent of the total.
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Table 3=3=-41 , concluded.

Date Sites Compared Test Results  Df %2
82/08/05 Tributaries
to and Reject Hg 17 257
82/09/09 Sioughs
82709/ 20 Tributaries
and Reject Hg, 15 29
82/09/ 23 Stoughs

a/ Taxa with less than five Indlviduals found at all sites
were not used In analyses. Slough 11 In early September,
and Slough 8A In late September were not included In This
analysis due to small semple sizes (115 and 22 respectively).
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between proportions of invertebrate taxa in the sloughs {P<0.05) (Table
3-3-41}. Since few invertebrates were collected in the drift samples at
Stough 11 in early September, and at Slough 8A in late September, those

samples were not included in the analysis.

A chi-

%

gquare test was used to determine if the proportion of all indi-
viduals occurring in each taxa was the same for both tributaries and
stoughs. Samples from all sloughs were combined in one group and
samples from all tributaries in another group for each date. The
resuits demonstrated that the invertebrate populations were not the
same. The proportions of invertebrate taxa in the sloughs and tribu-

taries were significantly different on every date sampled.




4. DISCUSSION

AR5

4,1 Distribution and Abundance

4,1.1.1 Rainbow Trout

Rainbow trout were distributed throughout the Susitna River below Devitl
Canyon but were most commonly captured at tributary sites above the
confluence. Most adult rainbow trout move into the mainstem Susitna in
September from clear water tributaries and then remain there until after
breakup when they move back into their natal tributary to spawn, After

3

spawning occurs, the adults are fTairly sedentary until September. Adulis
also make use of many clear water sloughs above the confluence during
the summer. Most Jjuvenile rainbow trout are believed to rear in the
tributaries but & few make use of tributary mouths and clear water

foughs,

£

Distribution and Relative Abundance

Rainbow trout were captured in both 1981 and 1982 at all of the 12 DFH

sites that weve sampled in both years (ADF&G 1981c). The general dis-

¥

1

tribution of catches was also similar during both years at these 12 DFH

. T . 1 PR R o b PPN I N B oo Wy g e ba o5 g b o R FI ¢ e s 0
sites.  In 11, catohes of rainbow trout were nighest at tributary
P o A ey A T4y SR TN 4 N T = e g o I e ©orsely oma
mouths such as 4th of Jduly Creek and at clear water sioughs such as

P N N I T o § TP S VR R R I D R O B P
Catches at all DFH sites were typically higher in June and

g ey
i £V
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b

eptember than in July and August. Most rainbow trout probably move

well up into the tributaries in July and August.

In the reach of river between the Chulitna River confluence and Devil

£

Canyon, catcn data indicate that some rainbow trout inhabit clear water
stoughs during the summer. Rainbow tfrout were documented to occur
during July and August zt all the DFH slough sites above the confluence,
as well as Slough 10 (RM 133.8) and Slough 22 (RM 144.3). Populations

oughs are of unknown size but are probably small in

v
L]
-
[

comparison to tributary populati
Boat electrofishing catch per unit effort (CPUE) for rainbow trout
varied greatly over the season and between tributary or slough and
mainstem sites in 1982 (Figure 3-4-1). Rainbow trout CPUE's were also

usually greater above the Chulitna River confluence in comparison to

sites located below the confluence. In general, CPUE's were greater at
tributary or slough es rather than in the mainstem. Seasonal trends

were most apparent, CPUE's in late May, June, and late September were

nigher than in July and August,

Adult Movement and Migration Patterns

I PR S A S S . 5 0 & oy 1 B e e < 5 g w e ol o o
Recapture data and observations of the radio tagged fish sugoest that
L v b e B

o g b T R BTN . PR T « 4 o e LT I X T T O TN Y S S
rainbow trout are relatively nommigratory and inhabit relatively short

2. . & 4 PR I ST I . U ol
ver, Similar results are cited by McPhail and
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Evidence that rainbow trout in the Susitna River remain in a relatively
restricted range i3 indicated by examining 12 tag recoveries made in
1982 of fish tagged in 1981. During the Interim overwintering, only

5

three of these recaptured fTish were found more than five miles from the

site of tagging. Five of the fish were recaptured in the same location

where tagged.

Rainbow trout do exhibit seasonal migrations. A rainbow Trout that was
tagged and recaptured during 1981, moved 34.5 river miles downstream.

Recapture data and catch per unit effort data indicate that rainbow

trout begin to out-migrate from tributaries in September, overwinter in

e &

o

he Susitna River in the proximity of the mouth of their natural tribu-

tary, and then migrate back to that tributary in May.

Rainbow trout are vrelatively sedentary during the winter months and
inhabit the mainstem., The five radio tagged rainbow trout monitored
during the winter moved a maximum of 23.3 miles, and one fish was later
captured in May only 0.6 miles from where i1t was originally captured and
tagged. Three of the fish, however, increased movements for unknown

reasons between early December and wmid-January after remaining in

approximately the same location for 45 days (Figure 3-3-1).

Winter sampling efforts did not recapture the vradio tagged fTish,

i o

however, tour other adult rainbow trout were captured in the vicinities

of the tagged fish. These fish were captured with velatively little

Y ¥ <R V. S, S N T T N I [ P 1. PR
effort in comparison to other winter sampling which captured only two

PR DR ST e o BBy g e B o b JE A MR TN . USRS
other adult vainbow trout although much more effort was expended.




Indications then are that rainbow trout inhabit areas with specific

nabitat characteristics during the winter months in the Susitna River.

Spawning
ited catches of mature adult rainbow trout indicate that rainbow
trout probably spawn between late May and July in tributaries of the

Susitna River, After June, all adult vrainbow trout captured and

necropsied at sites on the Susitna River had spawned.

Juvenile Rearing Areas

Catches of juvenile rainbow frout have been very Timited and therefore
most juveniles are believed to rear in the upper reaches of clear water
tributaries., Juveniles have been captured at most of the tributary and
stough mouths where adult catches were high. Use of the mainstem is

very Timited, only six Jjuvenile vrainbow tTrout were captured in the

downstream migrant trap. No major seasonal differences in catch or

distribution of juvenile .ainbow trout have been noted. During the ice
covered months, Jjuveniles have been captured only at Slough 10 (RM
135.3) and Stough 22 (RM "44.3). McPhail and Lindsey {1970} report that
stream cwelling juveniles make use of riffle areas in summer and then

move into pools for the winter

4.1.1.2 Arctic Grayling
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Arctic grayling are most abundant above the Chulitna River confluence,

hit they are also widely distributed below the confluence. After spring

v

2

porankup, adult Arctic grayling move into the tributaries to spawn and

thwn rear for the summer, Many juvenile (less than 200 mm) Arctic
inhabit confluence areas of tributaries and slough and also the
mainstem during June through August. Adult grayling migrate out of the
tributaries in September and then remain in the mainstem for the winter.

Young of the year Arctic grayiing remain in the tributary headwaters

until September when some of them move down to tributary mouths.

Distribution and Relative Abundance

Primarily due to the extensive use of boat mounted electrofishing units
in 1982, the catch of Arctic grayliing below Devil Canyon increased from
498 in 1981 to 1,023 din 1982 (ADF&G 1981c, Table 3-3-2). In 1981,
Arctic grayling were captured as far downstream as RM 10.1, while 1in
1982, none were captured below RM 30.0. Sampling efforts in 1982,

5

however, was not as intensive as the 1981 effort beiow RM 60.0. In
general, Arctic grayling were found throughout the Susitna River basin
below Devil Canyon diving the ice free months., The distribution of

wintering fish 18 yet unknown but a few catches have been made at

scattered Tocations.

The distribution of Arctic grayling at the 12 DFH sites sampled during
both 1981 and 1982 were simitar. In 1982, Arctic grayling were captired

11 of the sites but in 1981 Arcitic grayling were found only at e ght

however, by the intensive use of

§ e
St
ol
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slectrofishing eguipment and beach seines in 1982 which were used to
capture fish at two of the remaining sites. The only DFH sites sampled
both years where Arctic grayiing were not captured was at Sunshine Creek
and Side Channel. Other ADF&G biologists have also failed to observe
Arctic grayling in that tributary system (Dave Watsjold, pers. comm.).
Few seasonal comparisons can be made between 1981 and 1982 Arctic
grayling CPUE data due to inconsistent sampling efforts over the ice

free season. Gillnet and boat electrofishing CPUE's were high in June

and September and October in 1981, and in the same months of 1982.

A comparison of pooled CPUE rates for boat electrofishing at mainstem
and tributary or slough sites in 1982 reveals that CPUE's at tributary
oy slough  sites upstream of the Chulitna River confluence were
consistently higher than at mainstem sites above the confluence or at

£ -

any sites below the con {F

fluence (Figure 3-4-2). Although Arctic grayling
were most numerous at tributary mouths above the confluence, the high
CPUE's at mainstem sites above the confluence in June findicate that
significant numbers of Arctic grayling utilize the mainstem at this
time. S the high catch rate in the mainstem is recorded in spring,
it is probable that Avctic grayling use this reach of river in large
pumbers  to overwinter and then later migiate into tributaries or
sloughs. The use of the mainstem during winter is further substantiated
by observing the catch rates in late summer. As the season progresses,

i

the catch rate at tributaries decresses and correspondingly increases at

o

7 340
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For the reach of river below the confluence, the only apparent seasonal
trend {3 in June when higher catch rates were recorded at all sites.
The greater catches during the year above the confluence in comparison
te below the confluence was probably due to a greater use of more

preferable habitat in that reach of the river.

The Tength percent frequencies of Arctic grayling captured by boat
etectrofishing varies by season and by type of site (Figure 3-4-3),
Arctic grayling caught at mainstem sites were typically smaller in size
than at tributary sites. In May, June, and September, Arctic grayl
over 250 mm in fork length comprised a larger proportion of the catch
than in July and August. In July and August most of the use of mainstem
and tributary ovr slough sites is by Arctic grayling with fork lengths

tess than 250 mm

Adult Movement and Migration Patterns

A large percentage of the adult Arctic grayling population probably

migrated up tributaries immediately after dce out prior to spring

]

sampling., This appears to occur at least for the larger fish (fork

[

Tength over 300 mm) since very few large adults were captured during

spring and summer at mainstem or tributary mouth sites (Figure 3-4-3).
IS e ’“ﬁ?ﬂ‘ chato fyg o AT ¢ % AT the Taraest F1 %’ 118
Morrow (1980) states this movement is composed of the largest fish which

neirarchy and tervitorialism upon

residence, Similar
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supplanted to less preferable habitat at the foot of pools or at

tributary mouths (Yolume 5).

Recapture data indicate that Arctic grayling tend to restrict movements

except during a spring spawning run and a fall outmigration from

tributaries. Only 15 of the 48 fish recaptured in 1982 had moved from

2,

their tagging location since the time of tagging., Of these 15 fish,

B lw

seven moved during the spawning period in May and June. The maximum

Ve

EEJ

nt evidenced by an Arctic grayling was during this time, when an
Arctic grayling was vecaptured 1in late June 13,3 miles upstream from

where it was tagged.

During the summer, most of the recaptured Arctic grayling were caught at

o

ne same location where tagged indicating a sedentary behavior during
this time period. Most of the fish recaptured between July and mid
September were caugnt at the mouths of clear water fributaries upstream
of Talkeetna. Since most Arctic grayling were captured in backwater
poots or mixing zones at the mouths of the tributaries, it is probable

that these fish were at their permanent summer residence.

The outmigration of adult Arctic grayling from the tributaries to the

-J

naitnstem Susitna River beging to occur in mid-September. Between

e
L]
o
&
P
-
le]

mid-September and mid-Octobe ishing CPUE's for Arctic grayling
progressively increased duving 1981 and 1982 in the mainstem Susitna
River. Catch per unit effort was also relatively high in comparison to

eyt e o s g o gy <Be e o o S s s 0 g e B e g oo L my P g e o a5 B o . g 4 8 . N T o g e
summey months at the mouths of wvarious Tributaries during this time
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Tngrogting That Arceic ‘jl’mﬁi?%” were Guiingracing U overwinter in




Although a Tall oulmigration i3 evident, there is 1ittle knowledge of

where the fish overwinter 1in the Susitna River. The fish probably
overwinter in schools near the mouths of their natal tributaries,

nowever, two fish tagged in May, 1981 and subsequently recaptured in

1981 moved 9.9 and 32.5 miles upstream [ADF&G 1981c). This movement
indicates that Arctic grayling may overwinter in the Susitna River far

downstream from their natal tributary.

Spawning

Catch data on juvenile and adult Arctic grayling and observation of

spent adults indicate that Arctic grayling probably spawn in tributaries

<
iy

" the Susitna River prior to June,

Juvenile Rearinag Areas

Juvenile (fork length under 200 mm) Arctic grayling were found rearing
at both tributary and mainstem sites during summer 1982. Most of the
juveniles were captured by boat electrofishing units at sites above the
Chulitna River confluence such as Lane Creek and Slough 8, Skull Creek
Indian River, Stough 20, Slough 22 (RM 144.2), and Jack Long

Creek (RM 144.5), Juveniles were ubiquitous 1in the mainstem above the

confluence, while below the confluence high catches were recorded only

Goose Creek 1 (RM 72.0) and Goose Creek 2 and Side Channel.

I WY R T S S I B e e g b el A e e ol e e e
ite Arctic grayling of ages 1+ and 2+ predominantis

o a g e By e o gl S g gl oy g e " 7 PPN B DI N I T P T
mouths of tributaries between May and August . and then anpear to
S 2 E &
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into the mainstem during August. Although 1ittle data on Jjuvenile
Arctic grayling has been collected in the winter, juveniles probably

stay in the mainsiem after August and remain through the winter.

The high catches of Juvenile Arctic grayling at tributary mouths and at
mainstem sites probably occur because the smaller fish are displaced by

the larger fish to less preferable habitat (Morvow 1980).

Very few young of the year Arctic grayling were captured during 1982.
fhese fish probably resided for the summer in the upper reaches of the
tributaries near where they emerged. A Tlarge number of young of the
year Arctic grayling moved into Whiskers Creek and Slough during
September 1982, Since the downstream migrant trap captured very few
Arctic grayling, these fish probably moved down from the upper reaches
of Whiskers Creek instead of moving in from the mainstem. In 1981,
young of the year Arctic grayling apparently moved down from the upper
reaches of Cache Cresk (RM 96.0) in late September. Grayling probably
rear near these confluence zones until they are large enough to compete
for territories in the desirable habitat upstream in the clearwater
tributaries.
4.1.1.3 Burbot

PR

Burbot are widely distributed throughout the mainstem Susitna River
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at mainstem areas. DBurbot are vYD ical iy sedsan-

tary but may move long distances during a s
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and winter, Exact time and locations of spawning have not been
documented, however. Juvenile burbot were captured at tributary mouths,

ciear water sloughs, and at mainstem sites.

Jistributicn and Relative Abundance

Burbot distribution in 1982 was very similar to that found in 1981. Al
12 DFH sites sampled in 1981 were found to have burbot present in both
years and those sites having large burbot catches in 1981 had large
catches 1in 1982. (ADF&G 1981c). Catches of burbot were generally

hichest at mainstem sites in 1981 1ittle comparative deta is available

iy
<
=%
e
oo
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ampling. Burbot abundance 1s probably greatest in mainstem
areas but burbot were captured in 1981 about three miles up Alexander
Creek (RM 10.1) and the Deshka River (RM 40.,6). Burbot catches are
typically smaller at tributary mouths above the confluence. The five
DFH sites located between RM 131.0 and 140.1 recorded the Towest catches
of all OFH sites. Apparent]

v, this reach of river is less suitable for

¥

burbot than most other reach of the river

Adult Movement and Migration Patterns

Observations of the tagged burbot and also catch per unit effort data

indicate that for the most part burbot are relatively sedentary,

j it oe enawndrer Fdms g dafindda  mavomend e .
however, during spawning Cime a cevimite movement can take place.

2 s & 5y o 8 sy K3 B o o sbn g s b B v
is thought to begin in September for
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burbot during 1981 and generalty dauvring Lhe
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summey and reached their highest levels during September (ADFRG, 1
Appendix Table 3-A-23).

One ruuin tagged burbot and one recaptured disc dangler tagged burbot
moved 50.3 miles and 70.9 miles respectively during ovr just prior to the
indicated period of burbot spawning; spawning in the Tower Susitna River
greurs between November and February. The radio tagged fish moved
downstream from RM 76.3 to RM 16.0 between October and February while
the other fish was vrecaptured in the mainstem at RM 79.0 in
mid-September, 1t was tagged one year earlier at Alexander Creek (RM

10.1) two miles upstream from its mouth (Appendix Tables 3-A-3 and

“1“2?}&

Three other burbot were recaptured in the vicinity of their release
during 1982, Although one of the burbot was recaptured only five days

tater, the other two burbot were recaptured 45 and 69 days after they
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During this time these fish moved only 0.0 and 1.6 miles

indicating a sedentary behavior.

Although no burbot were observed spawning in The Susitna River between

v

Cook Intet and Devil Lanyon during 1981 or 1982, examinations of sexual

gathered from personal

interyiews . spawn between Novembevr

PR %,
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Burbot necropsied in September and October had larger and more developed
gonads than those examined in June, but they were not fully ripe
{Appendix Table 3-A-28). By February, all mature burbot that were

i

examined had spawned. Residents living near Alexander Creek (RM 10.1)
and the Deshka River {RM 40.6) believe that burbot spawn enmasse at the

mouths of these two tributaries between November and February.

Observation of enlarged gonads in necropsied burbot captured on the
Susitna River during the 1981 and 1982 field seasons, indicates that
both male and female burbot are sexually mature at ages III or IV

s

{Appendizx Table 3-A-28). The minimum Tength of sexually mature burbot

4

aptured was 310 mm for males and 330 mm for females. Scott and

[

Crossman (1973) also report that sexual maturity in burbot is attained
at ages III and IV (280-480mm total Tength) and that males can mature at
smaller lengths than females. Several immature burbot over 300 mm in
length were found indicating that burbot can be nonconsecutive spawners

in the Susitna River.

Juvenile Rearing Areas

st numercus at sites
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Juvenile buvrbot have previously bee
helow the confluence (ADFRG 1981cy. They have been found at both

mainstem Jocations and up to two to three miles above the mouths of

Creek (RM 10.1) and the Deshka River (RM 40.6). Juvenile

burbot in thess tributaries are prebably rearing near the avea of hatch.
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" the year burbot were captured at Slough 9 (RM 129.2) and this

W

suggests that some burbot spawn at sites well above the confluence
Other burbot juveniles were captured at scattered DFH sites above the
confluence and the downstream migrant trap catch of burbot peaked in
late June and late July. Burbot catches were minimal during normal
downstream migrant trap operation when the trap was positioned at least

ol

ix inches off the bottom. When the trap was fished on the bottom,

(e

however, the burbot catch 1in reased, indicating the juveniles are

closely associated with the bottom.

1.1.4 Round Whitefish

i

Round whitefish are most abundant above the Chulitna River confluence
and the numbers of them gradually decrease downstream from the

confluence, Adult vround whitefish apparently move into clearwater

E:’;“
o

tributaries to rear for the summer in June. Large numbers of juvenile
(less than 200 mm) round whitefish rear at tributary or slough mouths
and in the mainstem above the Chulitna River confluence during the

summer. Young of the year emerge in June and are found 1in largest

P

number at slough and tributary mouths above the confluence. In August

i

the tributaries and

=
i

and September, adult round whitefish drop out of

gather for spawning. Spawning may occur in the tributaries or in the

between RBM 19.0 nd fM 150.1 during 1982

evident during 1981 (ADF&G, 1981c¢).
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A comparison of pooled CPUE rates for boat electrofishing at mainstem
and tributary sites revealed that CPUE's at tributary or slough sites

upstresm of the Chulitne River confluence were much higher than at

in 1982 (Figure 3-4-4). During June,

however, catches in the mainstem
gbove the confluence were also high. The greater catches during the
year above the confluence were probably due to more preferable habitat

than that offered below the confluence.

The length percent frequencies of round whitefish captured by
eglectrofishing were similar by season and by type of site where captured
(Figure 3-4-5). Most of the catch was comprised of fish 200-300 mm in
fork length. VYoung of the year round whitefish were very infrequently
captured as electrofishing is biased toward the capture of larger fish.

A few seasonal differences 1in electrofishing catches ar: most
noticeable, At mainstem sites, most of the round whitefish captured
during May through August were less than 300 mm in fork length, but a
higher proportion of fish greate than 350 mm length were captured in
September. At tributary or slough sites, fish over 300 mm fork length
were most often Tound in September while Jjuveniles under 150 mm were not
frequentiy sampled at this time. In September, large adults have
apparently moved out of tributaries and are getting ready to spawn.

Juveniles are perhaps displaced from favorabie habitat at trisutary

f Sy e ] : £ ) I TN (Sl
Fhe distribution of round whitefish captured at 12 DFH sites sawnpled
T R S A K T P e % Lt T YV R S R T TS ol
during both 1981 and 1982 were similar. In 1982 round

209
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Figure 3-4-5, Length percent freguencies of round whitefish captured by boat electrofishing
at tributary or slough and mainstem sites in the Susitna River below Devil
Canyon, May through September, 1982.
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catches were made at only nine of
the sites. This 1is explained, however, by the extensive use of boat
mountad electrofishing units in 1982 which caught fish at the other
three sites. This method proved to be most effective for capturing

round whitefish in the Susitna River.

Due to the effectiveness of the boat mounted electrofishing units the
round whitefish catch in 1982 was much greater than in 1981. The catch

also increased in 1982 due to the addition of a downstream migrant trap

@3

(RM 103.0) which captured 95 more round whitefish in 1982 than all gear
compined did in 1981. Although vround whitefish have been captured in
the summer between RM 19.0 and RM 150.1, the distribution of wintering

fish in the Susitna River is unknown.

Adult Movement and Migration Patterns

tributary sites above the confluence were highest

o

Seasonal CPUE's a
during late June, late August and late September (Figure 3-4-4), During

June and September the high catches were probably due to the in and out

&

rches in late

ﬁ,.‘t.

migration of fish to and from the tributaries. The high ca
August may also have been due to movements out of the tributaries.

g

Although catches were Jow at all mainstem sites and at tributaries below

i

Lol g NPS & TR S . . . o . S i o
the confluence, catches progressively increased during the summer at

these sites. This was also probably due to the outmigration from the

4 oy

streams. Length percent frequencies of electrofish

&

ing catches by month

also dindicate a movement of adult round whitefish ocut of tributaries in
i IR Y U ¢ 8 gy . PP T S P
{i’ Tgure w‘%*%ﬁ} . 5‘»;5?13:@3&3‘1}5’5 electrofish g wWas minimad
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1981 and a comparison of

gitlnet CPUE's in 1981 also indicate similar szasonal trends (ADF&G,
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3
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Although several of the 36 round whitefish that have been recaptured
thus far moved during the summer, most of the fish that moved were
recaptured during the fall., This fall movement, 1in September, was

probably due to a spawning migration. In other systems, this migration

b
{24

annual and can be an upstream movement (Morrow 1980}. Observations

<
-t

f tag recoveries also indicates that an upstream migration can occur in
the Susitna River as five (29.4%) of 17 fish recaptured in September
movad upstream from where they were tagged. Apparently the fish move
relatively long distances to spawn as six moved over ten miles, either
upstream or downstream during September. Only one other fish moved over
ten miles and that was during Tlate May. Although the only major

easonal movement is evident during fall, a spring migration from an

W

overwintering arvea may be undertaken by some fish as one Tish moved 32.6

mites between October 2, 1981 and May 22, 1982.

Spawning

B

o % 2
7

The spawning of round whitefish in the Susitna River between Cook Inlet
and Devil Canyor occurs after early October. Sexually mature round
in pairs and small groups in the mainstem
Susitna River during early October at RM 100.8 in 1981 and at RM 102.6

[vEs [ETT I TN by o> a w934 =y 8 Lo ol v e ed e vy e By o g o g by g o g e
982, Similar observations of pairved vound whitefish weve fTirst
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noted in mid-September. The round whitefish may spawn in the mainstem
but targe schools of round whitefish were also gathered at the mouth of
Portage Creek in late September. These fish might have been grouping for

a spawning run up the creek or they may spawn at the creek mouth,

Juvenile Rearing Areas

Juvenile {(fork length under 200 mm} round whitefish were found rearing

mostly in clear water sloughs in the reach of river between the Chulitna

River confluence and Devil Canvon. Although most of the jJjuveniles

&
m
"kZ%

aptured by mobile gear were found in sloughs such as Slough 6A, Slough
8A, Stough 9, and Slough 21, juveniles were also captured at mouths of
several tributaries above the confluence such as Gash Creek (RM 111.5)
and Fourth of Jduly Creek. The only site below the confluence where
relatively large catches were made was at Goose Creek 2 and Side

Channel,

Most of the Juvenile round whitefish, however, were captured by a

downstream migrant trap at RM 103.0. An early July movement of young of

e

the year round whitefish was evident from trap catches (Table 3-3-4).
The area where these Tish were moving to, how:ver, is not known since
low catches were recorded at all sites below the confluence except for
Goose Creek 2 and Side Channel.

s g

fhe majority of young of the year round whitefish, however probably rear

G oy e b sl s e ey g e By 4 i T e e b - S 2% g o N T W= TN S &
in the vicinity where hatched. The first observations of young of the
8 g s b B P e s i ;o oy b
{Tork were recorded at Rabideux Creek and HOUgn and
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ideux, young of the year were consistently captured

4.1.1.5 Humpback Whitefish

The humpback whitefish 1s found widely distributed throughout the
mainstem Susitna River below Devil Canyon but it is relatively uncommon.
Adult humpback whitefish (fork length over 200mm) are often found at
tributary or slough mouths above and below the confluence of the
Chulitna River. They are less commonly captured in the mainstem except
during the spawning run. They are more abundant below the confluence

but at least some humpback whitefish spawn in tril

ﬁfﬁ”

utaries. sloughs or
the mainstem above Talkeetna. A spawning run begins in early August and
runs well into September. Major rearing areas for juvenile (fork Tength
under 200mm) humpback whitefish are believed to be located below the

confluence but their exact location is unknown.

Distribution and Relative Abundance

Humpback whitefish are widely distributed throughout the Susitna River

system, but they were caught in relatively small numbers during 1982. A

5

comparison of pooled CPUE rates for boat electrofishing at mainstem and
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tributary sites, (Figure 3-4-6) revealed that CPUE's at tributary ov
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than in July. These trends are apparvent both above and below the

The distribution and abundance of humpback whitefish in 1982 was very
stmilar. to that found in 1981 (ADF&G 198lc). At the 12 DFH sites
sampled during both 1981 and 1982, humpback whitefish were captured at
eight of the sites in both yeavs, while at 4th of July Creek and Slough
20 no humpback whitefish catches were recorded in either year.
Relatively large catches of humpback whitefish were made at Portage
Creek and Sunshine Creek during both field seasons. More humpback
wititetish were captured in 1982 due to the increased use of boat
electroshockers which are more effective than other gear in capturing
humpback whitefish in the Susitna River. Catches at the Sunshine
fishwheels during mid-August to wmid-September in both years were

comparable, with 123 captured in 1981 and 103 captured in 1982.

Examination of necropsied humpback whitefish indicates that the species

e

ot

humpback whitefish complex found in the Susitna River is Coregonus

pidschian, A modal gill raker count of 22 was the same as veported by

o

Morrow (1980) for C. pidschian (Appendix Table 3-A-35)., The Alaska

o

whitefish (C. nelsoni) and lake whitefish (C. clupeafornis) have modal

counts of 24 or more. These data indicate a range extension of €.

pidschian to that presented by Morrow (1980) who reported this species
to be restricted to northern and western Alaska. It 1is possible that

ey gpn DS g b SRR S D I A N A ¥ AR LR ST e o £
two fish examined with ¢gill raker counts of 26 arve individuals of one of

{1980) reports maximum gill raker

T B T S SR Y b g g
McPhail and Lindsey (1370}, however,



discuss the uses and limitations of gill raker counts and recommend

characterizing a sample with a single mode as that of a single species,

Morrow (1980) refers to the humpback whitefish (C. pidschian) as an
anadromous fish, but he also indicates that some humpback whitefish may
venture into estuary zones ravely if at all. In the Susitna River, 111
humpback whitefish were aged by scale analysis and no clear evidence of
an estuarian 11fe history phase was found. In the Susitna, the majority
of numpback whitefish may spend most of their time, at lTeast during the

summer, in the vriver system. Adult humpback whitefish were found
scattered throughout the mainstem Susitna or at tributary mouths below
Devil Canyon during the months from May to October., The distribution of

wintering fisn in the Susiina is unknown.

Adult Movement and Migration Patterns

Morrow (1980) reports that the spawning run of humpback whitefish begins
in June and runs throughout September. The fish spawn in the period
from October to mid November. Apparently, most populations winter in an

estuary environment.

In the Susitna, fishwheel catches indicate that there is a movement of

ower viver to upper reaches of the river in August and
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September (Appendix Table 3-A-40). Catches peasked at Yentna (RM 27.5,
RM 6.0) in early and late August, at Sunshine (RM 79.0) in late August,

nd at Tatkeetna (RM 103.0) 120.0) in early September. Presumably these

Pt P W o i e R oy T T
TSN wers moving upstream To TRely spawning arveas.
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Tagging efforts have thus far revealed 1ittle about the movements of
adult humpbacked whitefish due to the small number of tag recoveries.
Four fish tagged in early to mid September, 1981 at the Sunshine
fishwheels were recovered in 1982 (Appendix Table 3-A-41). Three of
these fish were recovered in May and July from 16 to 38 miles downstream
while the other fish was again recovered at the Sunshine fishwheels in
September. It is likely that the three fish recaptured during May to
July were initially captured during their spawning run and subsequently

recovered at their summer habitat.

The humpback whitefish apparently moves all summer in the mainstem in
small numbers but the spawning run is the major movement. Three of the
four recoveries of humpback whitefish tagged in summer of 1982 reveal
ittie movement. One fish, however, tagged on August 11 at the Yentna
fishwheels was recovered 6 days later in the mainstem at RM 19.0, a

downstream movement of 14.5 miles.

Spawning

Observations of gonadal development of necropsied humpback whitefish
captured in the Susitna River during 1982 findicate that humpback

i

whitefish spawn after early October din the Susitna River basin.

Observations made duving 1981 also dindicated a similar timing of
: (ADFRG 1981c¢)

spawning (ADFRG 1981c¢),

Observation of catch data collected from fishwheels on the Susitna River

at Yentna River (1M 27.5, TRM 6.0), Sunshine {RM 79.0), and Talkeet




(RM 103.0) indicates an upriver spawning migration of humpback whitefish

beginning in mid August. The peak migration recorded at the fishwheels

]

occurred Tirst at Yentna River between August 8 and August 31, and then
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Station between August 16 and September 7. Catches at the
Talkeetna and Curry fishwheels during September were small indicating
that humoback whitefish spawn primarily below Talkeetna or else run up

gther tributaries such as the Talkeetna or Chulitna River.

No sexually vripe or spent humpback whitefish were captured in the
mainstem Susitna River. Humpback whitefish probably spawn in various

tributaries rather than in the mainstem.

Ubservance of eggs in all necropsied adult females over 300 mm fork
length indicates that humpback whitefish are consecutive spawners in the

usitna River.

(9]

The downstream migrant trap operated at Talkeetna station (RM 103.0)
captured 47 young of the year humpback whitefish wmigrating downstream.
It is not known where the fry came from or where they rear. Most of the

numpback fry were captured in August but one was captured on July 8.

Other gear types were not effective in capturing Juvenile humpback

£

whitefish. No humpback whitefish juveniles (fork length under 200mm)

B oy B R 1 P = b g e d i oo ey Ay P 3
wave been captured above Whiskers Creek and Slough in the two years of
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the downstream migrant frap locatea at faikeetna station




DRAFT
THREE2/4.0

In 1981, juvenile humpback whitefish were captured with minnow traps at

Alexander Creek (RM 10.1), Kroto Stough (RM 30.1). Deshka River (R#
Whiskers Creek and Slough. In 1982, Jjuvenile humpback
whitefish were caught at Goose Creek 2 and Side Channel and at Surshine
Creek and Side Channel. Boat electrofishing gear was used to capgture
juveniles at Whitsol Lake Stough (RM 35.2), an unnamed tributsry to
Kroto Stough at RM 38.5, Sunshine Creek and Sidechannel, a beaver dam
(RM 86.3). Trapper Creek (RM 91.5), and three mainstem sites telow the
Chulitna confluence. Apparvently the juveniles rear in aveas below the
Chulitna confluence but the gear types deployed in the areas sampled

have Tailed to reveal any large concentraticns of rearing juvenilas,

4,1.1.6 Longnose Sucke

Longnose suckers are an abundant resident species found throughout the

Susitna River below Devil Canyon. Spawning occcurs before mid Jine and

£

during thig time large concentrations and movements of Tongnose suckers
may occur. During the rest of the year, longnose suckers appear to be
resident to Timited reaches of the river. Populations are highest neav

)

mouths of tributaries but juveniles and adults also make use of the

4

mainstem during the dce free wonths., The winter distribution of

ongnose suckers is unknown as ave the major rearing aresas of Jjuveniles.

| Relative Abundance
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small numbers at only 9 of the 12 DFH sites sampled in 1981. The more

widespread distribution and greater abundance of longnose suckers at

=

these 0OFH sites in 1982 is mostly due to the greatly increased use of

electrofishing units and beach seines 1in 1982, rather than actual

Since boat electrofishing gear was most effective for capturing longnose
suckers, relative abundance is best studied by examining CPUE's at
different sites sampled with this method (Figure 3-4-7)}, Boat
electrofishing CPUE's for Tlongnose suckers were typically higher at
tributary or slough sites than at mainstem sites. At mainstem sites
above the Chulitna River confluence, boat electrofishing CPUE's were
tynically higher than at mainstem sites below the confluence., No large
seasonal trends arve apparent, although CPUE's at tributary or slough
sites above the conf’ ience appeav to be higher in August and September
than in June and July. JYossibly Tlongnose suckers move into these
tributary or slough sites to feed on salmon eggs.

Longnose  sucker adults were fYound in nunber at both mainstem and
tributary sampling sites. They are one of the few resident species
which make use of the mainstem in number over the entire ice free
season., .n winter, Tittle i35 known of the distribution of longnose

A A " - iU PR S
captured anywhnre, Schools

the mainstem in early September

Y Y T B ETErN. o g de g g AT TR TR EoE A B o B I SR
but normaliy only scatiered inaividuals were captured duving the rest of
*he  s8ason, At tributary mouths, ongnose  suckers  were  often
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encountered in schools or in groups along a limited area of the e

Adult Movement and Migration Patterns

Adult Tongnose suckers are relatively sedentary residents of the Susitna
River. None of 21 recaptured longnose suckers moved over 8 miles and 14
of these fish were recovered at the same location where they were tagged
(Appendix Table 3-A-47, ADF&G 1981c). Six of the fish which did move
were recovered after August 1 indicating a possible pattern of movement
beginning at this time. Catch rates at mainstem and tributary sites

with boat electrofishing units increased after August 15, indicating
that a movement was occurring into some areas and through others (Figure
3-4.7, Possibly the fish are moving toward the wintering grounds from
clear water tributaries. Schools of Tongnose suckers were encountered

below RM 50.0 in the mainstem in early September although very few

(%]

longnose suckers had been encountered in August in the same area.

in the spring, catch data indicate that Tongnose suckers congregated at

the mouths of the tributaries to spawn.

13
0

i

size of the spawning

e
B

migration or movement 15 not known. Fishwheel catches at the three
Susitna fishwheel sites were higher in June than in July indicating movre

movement in the mainstem early in the season. Mainstem catches were

much Tower than tributary catches during Tate May and early June at SFH




Longnose sucker spawning in the mainstem Susitna River was evidenced at
two locations during late May and early June, 1982. Sexually mature and
spent longnose suckers were captured at the mouth of Trapper Creek (RM
91.5) and at Sunshine Creek and Side Channel (Appendix Table 3-A-48).

Catch per unit effort data indicate peak spawning occurred before June

10th at both sites (Appendix Tables 3-A-43 and 3-A-45).

Although relatively large concentrations of adult longnose suckers were
captured at both locations, few adults were captured that were sexually
mature or spent indicating nonconsecutive spawning. Geen et al. (1966)
reported longnose suckers spawn two of three consecutive years while

others miss one or two vears between spawnings.

Captured ripe male and female longnose suckers were a minimum five

ears of age (Appendix Table 3-A-48), McPhail and Lindsey (1970)

ﬁ.,gr'

reported that in central British Columbia males first spawned at age V

while Temales first spawned at Age VI or VII.

Although no fall spawning of lTongnose suckers has been documented (Scott

and Crossman 1973, Morrow 1980), observations of ripe males captured

September indicate spawning may occur during late fall in the Susitna

ot

- (Appendix Table 3-A-48).

Juvenite Rearing Areas

Juvenile (fork length under 200 mm) longnose suckers were found rearing
b Aieteihotoed e syiel o e v §“ H wire e
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Canyon during summer 1982. They were often found in sloughs above the
Chulitna River confluence such as Slough 6A, Slough 8A, Sltough 9, and
Stough 22 (RM 144.3). The mouths of large tributaries such as Lane
Creek and Slough 8, Fourth of July Creek, and Portage Creek were often
used by adult longnose suckers but juveniles were only rvarely found
there. Below the Chulitna River confluence, a similar trend was
apparent, many adult longnose suckers were captured at the mouths of
Rabideux Creek and Slough and Sunshine Creek and Side Channel but few
juvenile longnose suckers were found at those sites. Goose Creek 2 and
Side Channel was an exception as both adults and juveniles were abundant

there,

s

Morrow (1980) reports a downstream movement of longnose fry after

"w"?zl

emergence in some streams but this movement does not appear extensive in

th

el
LEl

Susitna River below Devil Canyon. The downstream wmigrant trap
captured very few longnose suckers (Table 3-3-6) and very few of these

were young of the year,

uw)i

foun the year Tongnose suckers probably vear at areas close to where
they emerge fTrom the gravel., WNo concentrations of juvenile longnose

suckers, however, were foud close to spawning areas noted at Sunshine

o

nd Side Channel and Trapper Creek mouth (RM 91.5).

Creek
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are not known. During July through August aduits were found at
tributary mouths, but most of the population is believed to reside in

cieay water tributaries well above their confluences with the Susitna.

Populations of dwarf sized Dolly Varden may also inhabit upper reaches
of clear water tributaries above Talkeetna. Juvenile Dolly Varden are
thought to be similarly distributed, nere is no evidence to suggest

that these juveniles overwinter in the mainstem Susitna. Anadromous
Dolly Yarden may alsc occur in the Susitna drainage but the majority of
fish appear to be resident to the system. Dolly Varden are thought to

spawn in clear water tributaries in October.

Distribution and Relative Abundance

Dolly Varden were sampled in relatively small numbers in comparison to
other species of resident salmonids (rainbow trout, round and humpback
whitefish, and grayling). A comparison of boat electrofishing CPUE's
for tributary and mainstem sites above and below the confluence of the
Chulitna River shows few trends (Figure 3-4-8). Catch per unit efforts
at mainstem sites decreased 1in late June. Overall, the CPUE for
mainstem sites (0.20 fish/minute x lﬁmz} was much less than the CPUE for

T ; . wl “ s TN -
tributary sites (1.18 fish/minute x 10 ©). Catches at fishwheels in the
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indicated more use of the mainstem by Dolly Varden in
June and September than during other times in the summer (Appendix Tahle

3-A-53). Catches were too low to show any apparent differences between

mainstem use
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The abundance and distribution of Dolly Varden was very similar in both
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the 12 DFH sites sampled in both 1987 and 1982, Dolly
Varden were found at seven sites in 1981 and eight sites in 1982. They

were present both years at Birch Creek and Slough, Lane Creek and Slough

8, 4th of July Creek, Indian River and Portage Creek. A&t Slough 11 and

£7%
f
fom

gh 21, Dolly Varden have not been found to be present.

During 1981 and 1982 sampling in the upper reaches of Portage Creek and
Indian River many small Dolly Varden have been captured (ADF&G 1981c;
Appendix Report 3-D-1}. Dolly Varden 1in these areas are probably
separate nopulations of stunted fish. Morrow (1980) reports this occurs

in th

[43)

upper reaches of many streams and mountain lakes. Stunted Dolly
Yarden were also collected in studies above Devil Canyon (Volume 5). At
the sites sampled in upper Portage Creek and upper Indian River, 1981
minnow trap CPUE's were much greater than 1982 CPUE's. In 1981, Dolly
Varden catch per trap unit was 0.46 in Indian River and 1.06 in Portage
Creek while in 1982 catch per trap unit dropped to 0.03 in Indian River

o

and 0.18 1in Portage Creek. The causes of this yearly variation are
unknown. The sampling effort was not constant over the season in 1981
and 1982 and this may have accounted for some of the difference. Also
trap sets in 1981 were approximately 24 hours in length while sets made

£

in 1982 were only three hours in length. It is possible that Dolly

%

Varden feed primarily at twilight or during the night and therefore
wou'ld not be caught in comparable numbers in three hour sets made during

w

[ PN i I o e el .1 5
the middie of the day.
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Morrow {1980} reported Dolly Varden to generally be found in the upper
stream drainages. The Timited catches of Dolly Varden in the
Susitna drainage thus far indicate that this is the case in the Susitna

drainage below Devil Canyon.

Adult Movement and Migration Patterns

Due to the Timited catches of Dolly Varden, little can be said about
movements. In late June, boat electrofishing CPUE's (Figure 3-4-8) and
fishwheel catches dropped indicating a movement of fish from the
mainstem 1into tributaries. Catches indicate a few Tish move about in
the mainstem and just off tributary mouths all summer but the main
populations are assumed to be in the upper reaches of tributaries

Ciear water sloughs such as Slough 11 and Slough 21 do not appear to

the summer. The few recoveries of tagged Dolly Varden

made thus far indicate generally long wigrations by Dolly Varden may
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tna River {(Appendix Table 3-A-60). A Dolly Varden
tagged on May 25 in the mainstem near Montana Creek (RM 77.0) was

captured by & sport fisherman at Fish Creek, a tvributary about six river

miles up the Talkeetna River (RM 97.0), sometime later in the spring or

summer, an upstream movement of 25 river miles. This fish probably
spent the winter in the Susitna mainstem and then was moving to summer
habitat when captured by the fisherman. Two other Delly Varden tagge

in June at the mouth of Lane Creek were captured in the mainstem in late
uaust at the Curry fishwheel site (RM 120.0). These fish may have been

P r 1 i B s 20 g Gem o e snEs e e T B A £ (@ T VT
moving upstream to spawn as Dolly Varden are faill spawners (Morrow,
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Spawning of Dolly Varden can occur between late August and November
according to Morrow (1980). Adult Dolly Varden necropsied during
September and October, 1981 evidenced enlarged gonads but were not yet
sexually wmature, indicating that they spawn after mid-October in the

lower Susitna River.
During six sampling trips to upper Portage Creek and upper Indian River
between May and August, no sexually mature “"dwarf" Dolly Varden were

captured.

Juvenile Rearing Areas

Little is known of juvenile Dolly Varden habits in the Susitna drainage
below Devil Canyon. In the summer months winnow ftrap sampling at the

mouths of many tributaries over the two years of study have only made

ﬁ:ﬁ

occasional catches of juvenile Dolly Varden., These results suggest that
juvenite Dolly Varden rear in tributaries well above the influence of
the meinstem Susitna. In the winter, juveniles may move downstream 1in
their tributaries but minnow trapping has not revealed the presence of
any appreciable numbers of Dolly Varden at stream mouths or in the

mainstem over the winter months,
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4.1.1.8 Threespine Sticklieback

Thie

&

:espine stickleback are most asbundant in the Susitna River below the

P

Chulitna River confluence, and they are infrequently captured above RM
126.0. Populations of threespine stickleback were much Tower in 1982
than in 1981. An upstream movement of threespine stickleback may occur
in late May and early June in the lower 40 miles of the Susitna.
spawning occurs in June and July at tributary and siough mouths and
subsequently Jjuveniles rear at these sites. Fall movements and the
distribution of threespine stickleback in the winter have not been
delineated,

&

Distribution and Relative Abundance

In 1982, the distribution of threespine stickieback was more restricted
and the catch was smaller than during the 1981 field season. At the 12
DFH sites sampled in both 1981 and 1982, threespine stickieback were
found at nine of the sites in 1981 and only four of the sites in 1982,
At Slough 6A, 773 stickleback were captured in early June, 1981 while
not a single fish was captured at this site during the entire 1982 field
season., AL Sunshine Creek and Side Channel, Birch Creek and Stough, and

o

Whiskers Creek and Stough, threespine stickleback were present in both

years, At these three sites, average CPUE's of minnow traps for the

three sites were much greater in 1981 than in 1982.  Seasonally, the

highest CPUE's were found in June and July 1in both years. No threespine

stickleback were found at Indian River or Portage Creek in either year,
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Goose Creek 2 was the only DFH site sampled in both 1981 and 1982 where
¥

£

spr. . stickleback were not found in 1981. This site was not

g

hre
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sampled, however, until late July in 1981. 1In 1982, only two threespine

[
o
e Y
[9]
s
1
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eback were captured in minnow traps at Goose Creek #2 afier late

&9

June. The reason for this vast difference in yearly catches and CPUE's
between 1981 and 1982 is unknown. A possibility is that the high water

during the summer of 1981 flushed the fish downstream.

Thraespine stickleback are potentially competitive with juvenile sockey

D

l
12

almon and rainbow trout for food (Morrow 1980). Areas of threespine
stickleback abundance however, such as Sunshine Cresk and Side Channel,
Bivch Creek and Slough, and Whiskers Creek and Slough have few juvenile
sockeye salmon or rainbow trout rearing in their confluence areas

Opportunities for competition (at Teast in these areas of direct Susitna
River influence} are thus minimized, and threespine stickleback

occurvrence probably has very little effect on these salmonids,

Adult Movement and Migration Patterns

1.

The threespine stickleback has an anadromous form and a freshwater form
(Morrow 1980). The iwo forms are distinguished primarily by . tf@ numbe r
of bony plates, five to nine per side or freshwater forms and 27 to 37
nlates per side on anadromous forms. Unfortunately, counts of plates on

individual specimens captured during this study have nol been made. 1
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which of the two forms inhabit

arly June, 1982, up to 40 threespine stickleback

dipnet sweep at several sites in the mainstem below

5. Krueger, pers. comm.)}. These fish were believed

enmasse to spawning sites or summer Teeding

ntiy had overwintered in the estuary or in deep

of the Susitna.
of threespine

stickieback caught were very high at

in June and then gradually decreased over

the summer (ADF&G, 1987c¢). Apparently the fish moved into the
tributaries in early June to spawn and then disappeared by late July.
This decrease in July was probably due to a post spawning die-off as

were

ayident.

During the 1982 season, there never were any

numbers of threesp stickleback., The number of

ine

:

threespine stickichback stayed

consistently low a1l through the summer

as small as 50 mm were
.~y B v R i U R T S, »
gnly threespine stickleback
fen epawning colrre and thouw
1ospawning colors ane they

m mid-dune to eavly August.
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2, slimy sculpin were captured at all 12 sites during both years

Appendix Table 3-A=66). In 1982, catches at DFH sites

sgh 8A were generally wmuch Tess than at sites below this

At a given DFH site, however, cottids usuaily were not caught in number

except after young of the vear became readily catchable. Generally fish
were ttered throughout a site. Morrow (1980) reports slimy sculpin

to be generally abundant and Timited catches of this species are

probably a function of gear selectivity.

Hdovement and Migration Pattern

Nog evidence of major

also reports that shimy

n».»..ﬁ

populations) and are sed

antary.
breeding season as males set up

o vy b
Lat.

E AR

territories

movements or migration was gathered.
scutpins do not migrate (except for

They may disperse

e

Morrow (1980)
anadromius
somewhat during the

in favorable breeding habi-

Catches of young of the year slimy sculpin in late July suggest spawning
oceurs about mid June.  Morrow (1980} reparts spawning occurs shortly

i)

atier break Ui




s were found in largest numbers wheraver adulis were found in
targe numbers, After hatching, they probably disperse intoc the area
surrounding where they were hatched. The downstream migrant trap failed
to pick up any young of the year slimy sculpin and this indicates there

is probably not a long distance movement from areas of hatch.

4.1.1.10 Arctic Lamprey

Catches of Arctic lamprey were relatively low in 1982, but this is not
indicative of the actual abundance of the species in the Susitna River,
During 1981 studies (ADF&G 1981c), most of the tributary sites producing
Arctic lamprey were located below RM 50.5 except for Goose Creek 1 (RM
72.0), Montana Creek (RM 77.0) and Whiskers Creek and Slough. Sampling

effort at tributary sites below RM 50.5 in 1982 was limited to boat

elactrofishing at only a few sites. Arctic lamprey were captured or
observed at most of these lower tributary sites electrofished and they

are believed to be abundant at tributary mouths below RM 50.5,

Arctic lamprey ave much less numerous above the confluence but there are
Tocalized concentrations at Whiskers Creek and Slough and Gash Creek (RM
111.5). Spawning occurs at these sites as ammoceotes were captured.
Below the confluence, spawning was documented at Bivch Creek and Sicugh

and probably occurs at other tributary mouths, especially those below RM

A
(2 ¥ P

#

Assuming 180 mm is the maximum Yength of the freshwater form ~F Arctic

oy ¢ 1 o VIS T & P
and Lincsey 1980, Moreow 1980}, only two anadromous

2




Arctic lamprey were caught in 1982, In 1981 &l11 Arctic lamprey greater

than 180 mm were captured between RM 10.1 and 40.6. The capture sites

,«M%

V

o

@

8.4 and 103.0) of the two anadromous lamprey caught this year were
considerably further upstream than the upstream limit observed in 1981.
If these are indeed anadromous Arctic lampreys then a spawning run would
occur in the spring. Other movements and migrations by freshwater

populations present have not been delineated.

4.1.2 Juvenile Anadromous Fish Species

4.1.2.1 Chinock Salmon

Chinook salmon juveniles were distributed throucghout the sampling area
from Goose Creek to Slough 21 during the open water season of 1982, The
only DFH site where Jjuvenile chinooks were not captured was Portage
Creek mouth., Seasonally, the highest catches in the lower reach (below
the Chulitna River confluence) occurred in late June and July and the
highest catches in the upper reach (above the Chulitna River confluence)

were recorded in late June, late August, and early September.

Catches in the Tower reach were generally higher than those observed
the upper reach., Relatively large numbers of chinooks were captured at

Creek and Slough,

i
el
Sunshine Creek and Side Channel, and Bivch Creek and Lawa;%gﬁ} of the tive

sives surveysed in Lhe [owey reach. in the uppery reach, the site where




The most noticeable difference between 1981 and 1982 catches of chinook
salmon juveniles was the decrease in distribution and relative abundance
of Jjuvenile chinogks in 1982 in th: reach above the Chulitna River
confluence, The reason for this decrease is unknown but may be a result
nt one or more of several factors: the high flows recorded during the
summer of 1981, severe conditions during 1981-1982 winter, or an

unusually damaging ice-out in the spring of 1982.

Simitarly, the catch of chinook salmon juveniles at the six S5FH sites in

upper Indian River and upper Portage Creek showed a dramatic decrease in

o3

1982 comp

L5

pEH]

red to 1981 (see Appendix Report 3-D-1). Only one chinook
salmon juvenile was captured in upper Indian River in 1982, none were

captured in upper Portage Creek (not sampled in August or September).

Although no chinook Jjuveniles were captured in the upper reaches of

’1‘?

ortage Creek or at Portage Creek mouth in 1982, age O+ chinook salmon

(@]

juveniles were captured at Slough 20 and Slough 21. The only presently
known chinook spawning areas upriver of these sloughs are Portage Creek
and two smail creeks Tlocated 1in Tlower Devil Canyon., The chinook
juveniles at Slough 20 may have originated in Portage Creek, but were

not captured during the twice monthly sampling conducted at the mouth.

The highest numbers of juvenile chinook salmon observed at DFH tributary

in tate June, early July, and during September 1in

song.  The distribution and abundance of

BT Ry N A A S S - £ Felels
venile ohincok salmon observed in 1982
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at DFH and SFH sites in the
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Chulitne River to Goose Creek reach were similar to the distribut PO Ang
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abundance observed at many of these sites in the 1981 season. Catch
rates at most sites in the Chulitna River to Goose Creek reach decreased
in September during 1981 and 1982, An increase in the number of age O+
chinook juveniles was apparent at most DFH sites in the vreach above the
Chutitna confluence during 1981 and 1982 as the open water season

;3

ogressed.  This was most obvious at YWhiskers Creek, Stough 8A, and

%

D

stough 21, where catches increased during each two week interval from

June to September for age O+ fish in 1982. Chinook juveniles collected

by

mm&

from Slough 8A in late August 1982 probably originated from Fourth of

%éfl‘i

e

July Creek, Indian River, and possibly Portage Creek. Maximum catches
of juvenile chinook salmon were collected at Fourth of July Creek mouth

and Indian River mouth in late August.

The Tow numbers of chinock salmon juveniles collected from February
through April, 1982, make it difficult to identify ary patterns. In
general, chinook Jjuveniles were captured throughout the reach sampled
and no seasonal trends were apparent. Relatively higher numbers of
chinook juveniles were captuved at Slough 10 and Slough 20 in the
winter. A similar trend was evident during the 1980-1981 winter

sampling. A movement by chinook saimon juveniles into these two sloughs

sa

n September has been noted in both 1981 and 1982. This is time of year

when movement by Jjuvenile salmon out of tributary occurs. These two

: L e

stoughs evidentiy provide important overwintering habitat for Jjuvenile

chinooks. Whiskers Creek and Slough 1s another site where chinook

s
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Chinook salmon Jjuveniles were abundant at Whiskers Creek and Siough
during the 1981 and 1982 open water season. However, they were
less abundant at Stough 10 and Slough 20 during the 1981 and 1982 open

water seasons, indicating that the use of these two siocughs is seasonal.

4,1.2.2 Loho Salmon

5

, juveniie coho salmon were more abundant at DFH sites in the

In genera
Tower rveach of the Susitna River {Goose Creek and the Chulitna River
confluence). In the reach above the Chulitna confluence, juvenile cohos
were most numerous at DFH sites below Lane Creek. Two possible
explanations for this distribution pattern are: (1) either the three
sites below the Chulitna provide an abundance of excellent habitat for

coho juveniles or (2) th

[

coho juveniles were scarce in the upper reach
{above Lane Creek) during the 1982 open water season. The reason for
this scarcity is unknown but could have resulted from the high flows of

1981 in the tributaries where coho juveniles rear, or from severe winter

bH]

conditions during 1981-1982, or from a destructive ice-out in the spring

The seasonal distribution of coho salmon Jjuveniles was somewhat dif-
ferent in the reaches above and below the Chulitna River confluence.

B %

Several sites in the upper reach showed an increase in numbers collected

D B g e oyl e s PUPT B I R PR B I Ko debna 1o o o by S PN
L sepuamoer, whtag several sites in the lower reach showed a decrease
(R GUYTING TRts peritaa, fhe decrease in relative abundance in

Lhe lower resach was guan iy Qauseu oy fowered mainstem dis %’M””” Wivion




rasylted v a Toss of the mainstem backwater zone type of habitat. The

September increase in the upper reach is most likely related to seasonal

2

movement patierns such as the movement of Jjuveniles out of tributaries.

%‘Jﬂ,s

¥

The peak catches in the lTower reach in July are also likely related ¢n

o

ke

seasonal migrations.

Coho salmon juveniles weve most numerous during 1982 at Rabideux Creek
and Stough, Sunshine Creek and Sidechannel and Birch Creek and Slough.

Al

P

nree sites occur in a section of the river where the floodplain is
much broadey than it 1s above the Chulitna River. These three sites have
tow gradient streams and/or loughs which Tead to large areas of low
velocity water and (except for Birch Creek and Slough) abundant aguatic
vegetation. Furvither, adult cohos spawn in all three of these creeks,
0f the three sites above the Chulitna River confluence which had the
targest coho juvenile catch in that reach, two were creeks which entered
slough systems (Whiskers Creek and Slough and Lane Creek and Slough 8)
and one was an upland slough with input from two very small creeks

{(STough BA).

and
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was similar during 1981
1982, as gauged by the percentage of siles where juveniles were caught
over the course of the open water season. Howeveyr, the catch rates for
minnow traps in 1982 were significantly lower than recorded at these
sites in 1981, Juvenile coho salmon were captured more frequently at
tributary moulh sites during both years. 3Six of

mouth Tocations sampled dn 1982 ave associated with sloughs or side

wls of the Susitna River., These




stoughs and side channels of the Susitna River had a greater abundarce
of Juvenile salmon than tributary mouths associated directly with the

stem channel of the Susitna River. The catch per minnow trap at
Whiskers Creek and Slough was Tower in 1982 than that recorded in 1981,
Peak catches of Jjuvenile coho salmon ages 0+, 1+, were reported in late
August of 1981 and during September 1in 1982. Relatively high catch
rates for juvenile coho salmc. were | ecorded in the summer of 1981 and
1982 at Slough 6A. However, there was a high catch reported in late
June of 1982 which was not reported at this site in the summer of 1981.
The catch rate for coho salmon Juveniles at Stough 8A, Slough 11 and
Portage Creek, Tocated on the Susitna River above the Chulitna con-
fluence, was Tow during the open water season of both 1981 and 1982.
Juvenile coho catches at Fourth of July Creek were more numerous in
August and September of 1981, than during this period in 1982. The
cateh per trap at Goose Creek 2 and Side Channel was lower in the summer
of 1982 than in 1981. The highest catch per trap was recorded at this
site in late August, 1981. Sunshine Creek and Sidechannel recorded
consistently high minnow trap catch wates of Jjuvenile coho salmon
between June and September, 1982. Relatively Tow catch rates were
recorded at this site throughout the summer of 1981, Similar high catch
rates were also recorded at Rabideux ﬁ?@ék and Slough in 198Z2. Catch

3

rate data are limited +» only one sampling trip to Rabideux Creek in the

summer of 1981, Bircn Creek and Slough had relatively low catch rates of

'Z"

Juvenile coho salmon from dJune to

Eomn bl o e d e Bunprgrs 1 omodeen T P o o :
for this site from late July to September 1981, The relalive



abundance appeared to decline during the summer of 1982 in contrast to

T distribution of coho salmon age O+ at DFH sites in 1982 was somewhat

@1

imitar to that of 1982, The distribution of age 0+ ccho salmon was
most extensive in September at sites between Chulitna River and Portage
Creek. Occurrence of age 0+ coho salmon were more consistent at

tributary mouth Tocations in late June and September than at sloughs in
the Chulitna River to Portage Creek reach. However, Slough 6A and

Stough 8 vrecorded significant numbers of age 0O+ coho salmon in

Age 1+ coho were less abundant at of both tributary mouth and slough
sites from early August through September in the 1981 and 1982 summer

field season. A higher percentage of age I+ coho salmon were caught at

tributary sites in June and July.

No juvenile coho salmon from brood year 1978, age [I+, were observed in
the Chulitna River to Porfage Creek catches during the summer, 1981. in
the summer of 1982 cne juvenile coho age 1I+ from brood year 1979, was
captured in this reach at Slough 6A.

Age O+ coho salmon were captured at Selected Fish Habitat sites in the
upper reaches of Indian

Viver and Portage Creek during the summer of

7 . g N VS SOV [ S T e Y )
1981, however no Jjuvenite coho salmon were captured at Selected Fish

Habitat sites in  these tributaries in 1982 (see Appendix Report
S
.r,‘g‘,,..;ﬁ”/‘“
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Little can be concluded about coho salmon juvenile distribution and
abundance in the winter because of the Tow numbers of fish captured l(a
total of 92). Either the juveniles are present at the sites only in
very low numbers or the sampling methods used in winter are not
efficient. The sites sampled :re mainly tributary mouth and slough
sites, with a few mainstem sites, that were accessible through open
leads or holes drilled by ice auger. Deepn mainstem holes were not

sampled, nor were tributaries above the mouth areas.

The pattern of winter distribution of coho salmon juveniles at DFH sites

H

£
fat]
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ot similar to the summer distribution except that Whiskers Crzek

“

and STough and Slough 6A had relatively high catches in both seasons.

4.1.2.3  Chum Salmon

Chum salmon fry were caught primarily in June and esarly July. There is
no catch data from May. a lime when many chum salmon juveniles wore

probably outaigrating.

The caten s distributel aver The entive study area in late June. The

sbsence of caton in the upper area vef.olts, in part, less sampling

&

effort at these sites due to logistical problems. The total nuwber of
chum fry sampled shows a steady descrease with a significant reduction in

PR =1y PR N TP P | | e O P
catch following the late June period., Also, chums were caught at fewer
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The catch of Jhum salmon fry at the Designated Fish Habitat (DFH) sites

covrresponds with downstream migrant trap data for this species. The
last trap catch for chum fry was on August 15, and the last positively
identified juvenile chum caught at DFH sites was captured on August 9 at
Birch Creek siough. This fry was 39 mm in length, the same as the mean
length of chums caught at the same site during the late June period.
This may be an individual from & group which emerged late or was
isolated in a pool without an adequate food source and was subsequently
flushed back into the Susitna River system by an increase in Susitra or

tributary discharge.

Above the Chulifna River confluence, most of the sampling site slourhs

where adult chums spawned in 1981 (Slough 8, Slough 8A, Slough 9, Slough

(%)

11, and STough 21) had relatively high catches of juvenile chums in June
of 1982. Slough 20 was the exception. The only site where very large
numbers of juvenile chums were captured was Slough 6A. However, a

was also present (visually

pS——

fairly Tlarge number {about 1,000 fish
observed) in Slough 8 in Tlate June (& sub-sample was captured).
Spawning by adult chums in 1981 in Slough 8 was observed, but very
Tittle spawning by chums occurred in Slough BA. the majority of the

Juvenile chums present in Slough 6A nmust ave come From one of the

spawning areas further upriver, This slough s an important rearing

area for juvenile chum salmon. Unfortunately, it is not possible to get
an estimate of the total chum salmon juveniles present in Slough 6A:

onty a small section of the slough was sampled and the water was not
clear enough for visual observation. The studies in 1983 will attempt

e g b rlen e sl m g PPN e
L0 proy i de SUCh an esuinate.
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n the lTower reach of river {below the Chulitna River confluence), most
chum salmon Jjuveniles were captured in Birch Creek Slough. Chum
Juveniles were present at Birch Slough Tonger into the summer than at
pther sites. This site 1is probably an important rearing area for
juvenile chum saimon. The habitat rearing characteristics for this site

and Slough 6A, will be examined in the Fish and Habitat Relationships

Report.

Winter studies indicated large numbers of chum salmon juveniles were
present in April at Sloughs 8A, 9A, 9B, 11, 20 and 21,

The data for length frequency distribution by two week period (presented
in the downstream wmigrant trap results, Section 3.2.3) demonstrates
growth by chum salmon in the Susitna River system., Studies of the food
habits of juvenile salmon studies did not begin in 1982 until August, so
no data were collected on the feeding of chum salmon juveniles., Stomach
contents of chum juveniles will be examined during the spring and early

summer of 1983,

4,1.2.4 Sockeye Salmon

In the 1981 open water season, only 29 sockeye salmon Jjuveniles were
cauaht in the area encompassed by the 1982 juvenile fisheries study area
RM 148.8). The increased use of beach seines and backpack
electroshocking equipment in the 1982 cpen walter season resulted in a

greater catch of sockeye satmon juveniles this season (1,432

A
ey
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ATl three sites where sockeye salmon fry were captured in 1981 (Birch
Creek and Slough, Slough 9 and Slough 11), also produced sockeye in the
1982 study. Sockeyve fry were captured at Slough 9 and Slough 11 during

winter sampling in 1981 and 1982.

A difficuity in analyzing catch data regarding sockeye salmon juveniles
15 in standardization of catch per unit effort for the gear types which

are most effective for this species. Beach seining produced most of the

1§
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specimens caught, yet 5 difficult fo relate the data from one site
to the next since the morpholiogy of the site may affect the use of the
gear. The use of the electrofishing is helpful in complementing beach
seining efforts, but it is difficult to compare catches from the two

gear types.

By combining catches of all gear lypes, the data can be used to deter-
mine trends in the relative abundance and distribution of sockeye

salmon juveniies.

Uptand sioughs sampied in the 1982 study inciude HWhitefish Slough,

Stough 6A and Slough 19. Although catch s less frequent in Whitefish

4%
-
b
Pt
po-
(]
-
wodd
po}
.

the early season, ail three sites exhibit the presence of
sockeye  saimon  Jjuveniles after the early August sampling  trip.

£
H

Whitefish Slough was consistentiy a low producer of salmon fry, never
accounting for more than 2.0% of the total catch of juveniles of any

anadromous species. The small amount of cover in this slough wmay be a

5

fartor,
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Sockeye salmon fry were caught in Targe numbers 1in Slough 6A until

H

sno ity after the peak outmigration observed in early Jduly. The

significant reduction of catch of this species in early August in Slough

A

A suggested that the majority of fry had left these large

o9

6A and Stough

rearing arveas prior to August.

The large percentage of sockeye salmon fry taken at Slough 6A indicates
that this siough offers suitable rearing habitat for large numbers of
sockeye Juveniles. [Data from the adult anadromous studies project
(ADF&G 1981la, Volume II, Appendix) indicates little or no spawning by
his site. This suggests that large numbers of age 0+
Jjuveniles moved into this habitat from upstream spawning areas. In the
early June samples, several age 1+ fish were captured. It is unknown

where this fish overwintered,

(]

The closest slough where spawning and large Juvenile catch was
documented was Slough 8A, 13.0 miles upriver from Slough 6A. Tagging of
pre-migrant age 0+ sockeye salmon fry and early season sampling is
nesded to ascertain the origin of sockeye juveniles in Slough 6A. Also,

more freguent sampling during early season would establish trends of

D

movement into rearing aress and subsequent outmigration.

The relative clavity of water and wmorphology of Slough 8A optimizes

observation {and subsequent catch) of fry during moderate to low dis-
charge situations. The catch at Stough BA (262 fry) reflects the high

pumber of adult spawners in 1981 at this site (ADF&G 1981 a). The upper

of this slough offer an abundance of rearing habitat.
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The low discharges of 1982 appeared to reduce access to this area during

fe
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spawning season, relative to 1981,

The upper section of this site is a system of impouruments with abundant
cover and exceilent substrate for spawning and rearing. The presence of
juvenile throughout the ice-free season and the collection of age 0+ fry
during winter sampling coupled with cbservations of adult spawning

indicates that this slough system offers important spawning and rearing

nabitat for this anadromous species.

Slough 11 s somewhat similar to Sltough 8A morphologically in that there
is an upper system of pools and riffles in which sockeye salmon spawning
has been extensively documented (ADF&G 1981a, Volume II, Appendix).
Fewer juvenile sockeye salmon were captured duving 1982 at this site tan
1981 spawning and winter catch date (Table 3-3-24) would suggest. The
fry may have migrated out of the slough prior to the deployment of
efficient capture methods (beach seining and backpack electrofishing)

tate June.

The numbers of sockeye salmon adults observed spawning in Slough 21 in
1981 would indicate that large numbers of Jjuvenile sockeyes wmight be
present during 1982, Sampling efforts produced low roabers of fry from

this slough during the 1982 open water season, This site is difficult

:‘f‘é

to sample with a beach seine, and the opening of the head in early
season periocds made visual observation impossible at that time. On the

&

other hand, the juveniles may have left the siough prior to sampling in

une. The site was relatively devoid of vegetative cover for most of
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1 predation in the shallow, clear water in this

el
g
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the season., Sea gqu
stough may be a factor. Another possible explanation for the low catch
at Slough 11 and Slough 21 may be a low percentage of survival from

soawning to emergence.

Some data suggests the hypothesis that rearing of sockeye salmon
juveniles spawned 1in the Susitna River above the Chulitna River
confluence is Targely unsuccessful. The Stock Separation Biology report
{see Volume 11, Appendix) indicates that the sockeye salmon stock in the
Susitna River above the Chulitna confiuence is not separable by scale
analysis from the sockeye stocks of the Talkeetna and Chulitna Rivers,
Therefore, there is @ possibility that adult sockeye salmon migrating up
the Susitna River above the Chulitna River confluence may be strays from
the other river systems. The food habitats study (Section 3.3} shows
that sockeye juvenile stomachs collected at Slough 8A and Slough 11 in
August and September contained insects, as well as the usual plankton
food common to lake reared juveniles. Schools of smaller than normal
sockeye juveniles were observed and sampled in Slough 8A and Slough 19
throughout the summer. The age class compositinon of this year's catch
of sockeye Jjuveniles (2,910 ige O+ and 32 age 1+) could possibly be
interpreted as evidence for unsuccessful rearing. However, age I+
sockeye salmon may have migrated downstream below the Chulitna River
confluence prior to placement of the downstream wigrant trap in
mid-June, Alsp, vrvearing could occur below the Chulitna River

contluence,

bl
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Evidence that does not support the hypothesis of unsuccessful rearing
exists in the demonstrated growth rates of age 0+ sockeye salmon between
March and October (see Section 32.2.4 of this volume) and the capture of
age 1+ sockeye juveniles. Other factors such as the Tate beginning of
both the downstream migrant trapping operation {mid-June) and of the
food habits study (August 1), significantly 1limits the data base
available for forming conclusions concerning rearing. Also, effective

o

methods of  capturing sockeye  juveniles  (beach seining and
electrofishing) were not employed in the river above Curry until late
June, The early season operation of all these studies should provide a
more complete data base in 1983, Efforts to evaluate the migration and
survival of sockeye salmon fry using coded wire tagging are also planned

to begin in early 1983,

4.2 Emergence and Outmigration

mn&

4.2.1 Chinook Salmon

E

Juvenile chinook salmon were collacted at almost all study sites during
both the 1981 and 1982 field surveys (ADFG 1981b). Biological data
collected for this species during the winter surveys suggested similar
growth rates for overwintering fish during both years. The outmigration
of Juvenile chincok salmon from the reach of vriver above the Chulitna
River confluence was observed primarily duving May and June during both
1981 and 1982, and was composed predominantly of age 1+ fish averaging

ik RS e e oo e et [ T W - S T % 1 a0y 4 o
ngth, This age class was absent from the upper reach by




Age 0+ chinook salmon were collected at Indian River (RM 138.6) during
April, 1981, but this age class was not observed until early June during
the 1987 studies due to the limited sampling conducted prior fo early
gune. The mean length of post-emergent chinock salmon fry collected

during the 1981 spring surveys was 33.9 mm.

Mean lengths for age O+ chinook salmon collected between the Chulitna
River confluence and Devil Canyen during 1981 fincreased from 45.8 mm in
Tate June to 67.0 mm in e September. Age O+ fish collected in this
same reach during 1982 had a mean length of 46.1 mm during late June and

reached an average Tength of 69.8 mm in September.

The adjusted cumulative catch data for juvenile chinocok salmon collected
in the downstream migrant trap in 1982 1is presented in Figure 3-4-9,
Although fewer juvenile chinook salmon than sockeye salmon were collect-
ed in the trap, the cumulative catches are very similar. This is
probably due to the similarity in freshwater residence of the two
species in that they usually spend one winter in freshwater prior to
outmigration,

i

£

An outmigration of age O+ fish observed in the Deshka River during the
fall of 1980 wes attributed to a size related movement (Delaney et al.,
1981). They postulated that during years of high pink salmon spawning
(even years), an abundant and available food source of salmon eggs
results in dncreased growth enabling age 0O+ chinook fry to vreach a
suitable smolting size without overwintering in fresh water. Data

cotlected during 1982 {another even year for pink salmon spawning) does
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Age 0+ chinogk salmon were collected at Indian River (RM 138.6) during
April, 1981, but this age class was not observed until early June during
the 1982 studies due to the Timited sampling conducted prior to early
June. The mean length of post-emergent chinock salmon fry collected

during the 1981 spring surveys was 33.9 mm.

Mean lengths fTor age 0+ chinook salmon collected between the Chulitna

o

River confluence and Devil Canyon during 1981 increased from 45.8 mm in
Tate June to 67.0 mm in late September. Age 0+ fish collected in this
same reach during 1982 had a mean length of 49,1 mm during late June and

reached an average length of 69.8 mm in Septembery

The adjusted cumulative catch data for juvenile chinook salmon collected
in the downstream wmigrant trap in 1982 is presented in Figure 3-4-9.
Although fewer juvenile chinook salmon than sockeye salmon were collect-
ed 1in the trap, the cumuiative catches ave very similar, This 1s
probably due to the similarity in freshwater residence of the two
species in that they usually spend one winter in freshwater prior to

outmigration.

An outmigration of age O+ fish observed in the Deshka River during the
fall of 1980 was attributed to a size related movement (Delaney et al.,
1981). They postulated that during years of high pink salmon spawning
(even years), an abundant and available food source of salmon eggs

results in increased growth enabling age O+ chinook fry

P

to reach a
suitonie smolting size without overwintering in fresh water., Data

collected during 1982 (another even year for pink salmon spawning) does

B
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not show this pattern of outmigration from the reach beiween the
Chulitna River confluence and Devil Canyon. The situation may exist at
specific habitats such as the Deshka River but was not apparent for the
primary study areas located between Goose Creek and Devil Canyon during

the 1982 studies.

Emergence times for chinook salmen fry was not positively determined
ring the 1981 and 1982 surveys due to the lack of sampling at chinook
salmon spawning sites. However, data collected from Portage Creek

during 1981 showed that emergence had occurred prior to the sampling

conducted in mid«April. Two age classes of fish are present in the

Susitna River from the time of emergence through the period of

utmigration of age 1+ fish. By earily August, the majority of smolts
have outmigrated from the Susitna River. The remaining young of year
fish redistribute from high density areas of emergence to more optimum
habitat to vear and overwinter. As indicated 1in Figure 3-4-9, this

redistribution continues through the ice-free season.

Surveys conducted on the Susitna River during 1981 and 1982 show that
juvenile chinook saimon vary in abundance and distribution by seasonal
period. The migration of Jjuvenile chinook salmon from the emergence
sites to more favorable habitat conditions begin as the fish reach a
size allowing mobility from their natal areas. Some age 1+ fish remain
in the areas of emergence while others enter the mainstream river and

asspeiated tributaries and stoughs to spend the remainder of their

3 o & oy 5 Gy
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Wt least three age classes of coho saimon juveniles, ages O+, 1+ and 2+
from brood years 1979 through 1981, were observed in the Susitna River
during 1982. Comparisons of 1981 and 1982 fish distribution data

indicate that the mejority of coho salmon juveniles smolt as age 2+

sannfin
At

ish, after spending two winters in fresh water (ADFG 1981b). The peak
cutmigration of cohe salmon smolis occurs between May and early June
between the Chulitna River confluence and Devil Canyon, and the peak
extends through late June in the reach between Cook Inlet and the
Chulitna River confluence. Large schools of coho salmon smolis were
observed at the mouth of the Deshka River (RM 40.6) on June 1, 1981, and
this schooling of smolts was observed on June 10 at Sunshine Creek (RM

85.7) during 1982,

Analysis of scales collected from returning adult coho salmon during

1982 at the Talkeetna fishwheel survey site indicates that 59.0 percent

of

Qa,

of the fish sampled had spent only one winter in freshwater and 41.0
percent had spen’. two winters in freshwater before undergoing smoltifi-
cation (ADFG 1982a). About 12 percent of the adult coho salmon
collected in 1981 at the Talkestna fishwheel survey site had outmigrated

after one year in Treshwater, while 84.8 percent smolted as age 2+ fish

(ADFG 198la). A small percentage of coho salmen spend more than two

%

winters in freshwater before outmigrating as smolts as indicated by the
coltection of one age 2+ fish in late September, and by the recovery of

scales from veturning adult fish having three or Tour freshwater annuli.

These data indicate a variable age of outmigration for coho salmon
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juveniles from the Susitna River requiring future surveys to determine

the primary age of outmigration for this species.

Age 1+ coho salmon juveniles were collected throughout the 1981 and 1982
field seasons and a seasonal increase in mean length was recorded. By
the end of the sampling season, this age class had reached a mean length
similar to that observed for cutmigrating age 2+ fish collected during

the spring.

hge O+ fish were obsarved during June and were collected through the end
of the open water survey periods in 1981 and 1982. In 1981, age 0O+ coho
salmon collected between the Chulitna River confluence and Devil Canyon
had a mean Tength of 55.6 mm in late June. In 1982, a mean Tlengty of
41.0 mm was observed in late June for .ge O+ fish in this reach. The
difference of 14.6 mm in the mean lengths for age O+ fish recorded in
1981 and 1982 was a result of two factors: (1} & point of separation
between age O+ and age 1+ fish during late June was determined to be 70
mm during 1981, while the point of separation between these age clauses
during 1982 was determined to be 65 mmy {2) the sampling technigues
emploved during 1982, including the downstream migrant trap and more
intensive use of beach seines and backpack electroshocking, were more

successtul in the collection of smailer age 0+ Tish.

Surveys conducted during 1981 and 1982 could not provide a time of
emergence Tor coho saimon fry. The Tower limits of the range of Tengths

for coho salmon age 0+ obsevved in June and July during 1982 indicated
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that the emergence time Tor this
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pecies extends over e

de per’
The spring surveys during both years were not conducted at areas of

documented coho salmon spawning.

Correlation of 1981 and 1982 data indicates that coho salmon predomi-

nantly smoit following one to two years of freshwater rearing, and the
major cutmigration from the Susitna River occurs from May through June

although some fish do not outmigrate wuntil late summer., Age 0O+ coho
salmon undergo a downstream redistribution following emergence and this
movement continues throughout the summer., Figure 3-4-9 presents the
adjusted cumulative catch tor Jjuvenile coho salmon in the downstream
migrant trap and shows that this downstream migration occurs steadily
during the ice-free months. This movement is comprised of age O+ and

age 1+ fish which are presumably moving from high density areas of

post-emergence to habitats more favorable for rearing and overwintering.

3 Chum Salmon

Surveys conducted on the Susitna River during 1981 collected juvenile
chum salmon at only three of the designated fish habitat sites studied
(ADFG 1981b). The low captures of this species was attributed to the
eported short period of freshwater residence following emergence, and

A Wl il B4 SR R T S T T R S D B I |- S e o e o g
the use of inefficient collection techniques (primarily wminnow traps).

Additional sampling techpnigues used in 1982 for the collection of

juvenile salmon inciuded beach seines, backpack electrofishing gear, and

— G o v g e e o g e w g o 4 P Tt e o £ By vy oo vy e g Al 1 W e
he downstream migrant trap. Large numbers of chum salmon fry were
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collected from Goose Creek (RM 73.1) upstream to Slough 21 (RM 142.0)
from March to ewrly September. The downstream migrant trap recorded
9Z2.7 percent of the total trap catch of chum salmen fry from June 18

through July 15 (Figure 3-4-9),

Anaiysis of data collected during 1982 indicated that the major
emergence of chum salmon fry occurs during late February and March with
most fish completing yolk sac absorption during April at a length of
approximately 35 mm. An increase in mean length occurs through June,
during which time the peak outmigration is observed. Chum salmon fry
are present above the Chulitna River confluence through early August,

and one chum was also captured below the confluence (at Birch Creek
Stough) in early August. The observed increase in mean lengths and in
rances of lengths demenstrates that chum salmon fry in the Susitna River
grow between the pericd of yolk sac absorption and outmigration. The
largest chum sa8™ ~a fry captured {during late July) was 62 mm long. An
gxtended period of freshwater vrearing for chum salmon fry occurs
following their emergence and prior to their cutmigration. The low end
of the ranges of length observed following the peak outmigration in June

indicates that a broad range exists for the timing of emergence of chum

salmon fry in the Susiina River,
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Juvenile saimon were collected at oniy seven of the DFH sites

survey




(RM 10.1) upstream to Slough 11 (RM 135.3). The low recorded captures
of juvenile sockeye salmon during the 1981 surveys was attributed to the
ineffectiveness of the gear types utilized for the collection of this
species. The 1incorporation of additional sampling techniques during
1982 1including beach seines, electrofishing gear, and the downstream
migrant trap resulted in a dramatic increase in the collection success

for juvenile sockeye salmon,

Analysis of the combined data collected during the 1982 surveys showed a
peak outmigration of age i+ (1980 brood year) sockeye salmon from the
reach of river above the Chulitna River confluence prior to late June.
Age 1+ Fish accounted for a very small percentage of the sockeye salmon

Juveniles collected at this time.

Comparisons of 1981 and 1582 data indicate that the major emergence of
sockeye salmon fry occurs during March with most fish completing yolk
sac absorption by the end of April at a length of approximately 33

Are increase in mean length occurved through the period of peak outmi-

ration of age 1+ fish during May and June. A downstream redistribution

fCu

of age I+ Tish from their natal streams and sloughs occurred throughout

the season with the major movement observed during July, Over 85% of

the adjusted cumulative catch for sockeye salmon Jjuveniles in the
downstream migrant trap occurred by the end of July (Figure 3-4-9),
The major portion of the age O+ population of sockeye salmon undergo a

U S T - O oy g o T A e v s g e oy £
downstraam migration from arveas of emergence, but a small percentage of
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ish  overwinter 1in  the Susitna River above the Chulitna River

Age O+ fish wmigrating out of the reach above the Chulitna River
confluence may continue to the ocean as age O+ smolts, or they may
migrate to more favorable overwintering habitat associated with the
sloughs, tributaries, and lake systems located in the Tower Susitna
River. It appears that both situations may exist. Less than gne
percent of the returning adult sockeye salmon at the Curry fishwheel
camp outmigrated as age 0+ fish while the remainder had spent one winter
in freshwater before smolting (Volume II, Appendix). This indicates
that although an ocutmigration to the ocean of age 0+ sockeye salmon may

occur, the survival of these smolts to the returning adult stage is very

8
]
o

It has al: een postulated that the sockeye salmon  Juveniles
originating 1in the upper Suysitna River may nol survive to the adult
stage, and thus fail to contribute to the freshwater 1ife cycle of the
species (see also discussion in section 4.1.2.4). Bernard et al.
(1982}, reported that returning adults collected at the Curry Fishwheel
Camp [RM 120.0) were not @@pﬁwabﬁﬁ by scale analysis from the stocks

Talkeetna River drainaces. Nume rous

o

hypotheses were formulated, but the probable situation was speculated t

se that the sockeye salmon adults collected in the upper Susitna River

are composed of strays from the much larger populations entering the
g o % s

Chulitna and Talkeetna Rivers. The fry migrate to the Tower Susitna

River to overwinter and smolt as age 1+ fish, or else do not survive.
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raised concerning the viability of Susitna River sockeye
salmon stocks can be answered in part by conducting an intensive tagging
program on sockeye salmon fry populations in the upper Susitna River and

then collect returning tagged adult fish.

4.2.5 Pink Salimon

Small numbers of pink salmon fry were collected during the 1981 surveys
of the Susitna River, and the Tow catches were attributed to the inabil-
ity of the collection techniques utilized to successfully capture this
species, in addition to the short freshwater residence times (ADFG
1981b). Even with the inclusion of additional sampling techniques

in 1982, only small numbers of pink salmon fry were collected,

Two factors appear to have influenced the low catch rates of juvenile
pink salmon during the 1982 surveys. Pink salmon fry remain in the
river system Yor only a short period after emergence. It appears that

the major outmigration occurrved prior to the initiation of intensive

-wn%m

sampling in June. Secondly, the fish w

sh were from the 1981 brood class.
This was an "odd year" for adult returns and only an estimated 2,335
adult pink salmon went past the Talkeetna station (ADFG 198la).
Preliminary emergence studies indicate that pink salmon emerge as sac

s

fry during Mavch and some fish have a portion of the yolk sac present

P

in May. AVl fry had cutmigrated from the river abuve the Chulitna River

e
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The deplovment of the smolt traps

pa

fmmaediately following spring break-up,
the much larger cobserved escapement past Talkeetna of adult pink salmon
during 1982 (13038 fish) (Volume II), and the more intensive surveys of
spawning sites during the 1983 field season, should provide the data
necessary to determine the early 1ife history of this species in the

Susitna River.

4.3 Food Habits and Distribution of Food Organisms

Dramatic changes 1in the invertebrate fauna often occur helow hydro-
electric projects (Ward and Stanford 1979). These changes may be
associated with changes 1in the production potential of the downstream
reaches for important fishery vresources. The following discussion
provides the initial information necessary to develop a data base
capable of predicting the rearing potential of mainstem, side channel,
an. slough habitats under the post project flow.

¥

A preliminary study of salmonid food habits in the Susitna River was
They found that
terrestrial insects appeavred to make the greatest contribution
volumetrically to the stomach contents of chinook, coho, and sockeye
Juveniltes. In their study, chinock and coho were described as having
simitar Tood habits, while sockeye made greater use of crustacean

zooplankton and diptera larvae., The Tood habits of the three species

simitar in the fall (September), when the sockeye switched

ating more adult insects.
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Burger et al. (1982), in a study of chinook and coho juveniles in the

Kenai River, found that both coho and chinoock juveniles relied heavily
on chironomids. Thirty-seven percent of the items in chinook stomachs
and 51% in coho stomachs were chironimds. Homopterans were also

irportant for chinook (15.0%), and eight percent of the items in coho

stomachs were copepods,
Juvenile salmon food habits have also been examined in several earlier

studies. Becker (1973) found Chironomidae adults and larvae made up 58
and 18 percent numerically of the diet of Jjuvenile chinook in the
Hanford area of the central Columbia River, Washington. His results
were supported by Dauble et al. (1980) who also studied chinook in the
Hanford reach of the Columbia, and found that chironomid pupae and
larvae were the most important food item of fish under 66 mm in length.
Loftus and Lenon (1977) obtained similar results in their study of
chinook salmon in the Salcha River southeast of Fairbanks, Alaska.
These findings generally agree with the results of the present study in

the Susitnma River sloughs and tributaries where chironomids are

numerically the most abundant prey taxa of the chinook salmon fry

e

examined,

o

Loftus and Lenon concluded that chinock relied mainly on immature

sects drifting 1in the water column, rather than adults and

5t =

tervestrials deifting on the surface. In our vesults, and in those of
1978}, however, chivonomid adults and terrestrial

invertebrates caught on the water surface were often an important food

O P UL D T I P S 2 e [l 2PN T 1
item for the chinook saimon juveniles {Figures 3-3-21 to 3-3-25),

[
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Severat studies have also been done on the diet of coho Jjuveniles.
Johnson and Johnson (1981}, 1in their study of coho at Orwell Brook,

N.Y., found that coho fed mainly on terrestrial invertebrates during the
day, and switched to aquatic forms (including adult chironomids) at
night. They fed most heavily in late evening: overall, aquatic
invertebrates were most important in the diet. Chironomids, as imma-
tures and adults were the major aquatic taxa consumed (25% by dry
weight). Johnson and Ringler (1980), in an earlier study of coho 1in
Orwell Brook found that usually the coho fed most heavily on terrestrial
invertebrates (mainly Hymenoptera, Homoptera, and Coleoptera), which
made up 72% of their diet by dry weight. Their study had been conducted
entirely during daylight hours, and so did not reflect the diet changes
in coho food habits enumerated later. Our studies a?sé were carried out
only during dayiight hours, and so may underestimate the importance of

henthic invertebrates in the coho diet.

Mundie (1969) studied coho salmon juveniles in creeks and rivers on

Vancouver Island. He found that the most freguent items appearing in
the diet were Chivonomidae larvae, but that Tarvae of Hydropsychid

caddis flies (Trichoptera: Hydropsychidae), and nymphs of Baetis
{(Ephemeroptera: Baetidae), and Ephemerelia {Ephemeroptera:
Ephemerellidae) were most important in ferms of biomass.

fhe food habits of coho in the Susitna River were similar to those
described in  the previous studies. The coho velied wmainly on
Chironomidae Tlarvae, pupae, and adulis ({Figures 3-3-26 to 3-3-29).

Terrestrial invertebrates, however, did not play as large a role here as
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Jonnson and Ringler had found to be the case in New York. Johnson and
Ringler's conclusions are based on dry weight measurements which were
not taken in the Susitna. Terrestrials may have been more important by
weight than they were numerically in the Susitna studies. The major
components of the terrestrial diet, however, were usually small aphids
(Homoptera: Aphididae), small adult Dipterans {Phoridae, Simuliidae,
and Scaridae, for instance), and small {(-5mm) Hymenopterans, which

probably do not contribute much in terms of dry weight.

Most sockeye food habits studies have been conducted on lake popu-
lations. Rogers (1968), however, did study sockeye juveniles in some
streams connected to the Wood River lakes of Alaska. He found that
generally Chironomidae larvae, pupae, and adults were the most important
food items, though in one collection Plecoptera and Ephemeroptera nymphs
predominated.  Chapman and Qusitorff (1938) also studied sockeye in

streams and found that insects were most important. Sockeye in Takes

usually rely on zooplankton {(Chapman and Qusitorff 1938, Rogers 1968).

In our studies, sockeye were only found at Slough 8A and Slough 11.

P

Chironomidae usually were thei major food type {Figure 3-3-30 and

oy ey e %
Yy ga i

3-3-31}. On some dates, however, zooplankton became important. Since
our results arve in terms of numbers, the importance of the zooplankton
may be artificially high. Zooplankton are very smail and their

he sockeye

ribution is not great. In August, however
b | @

in Slough 11 were Teeding heavily on copepods and cladocerans, and these
zogplankton appeared to make a8 major contribution
i Fal & %
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volumetrically. The fact that this 1is the only time copepods or

cladocerans made a noticeable contribution to the diet suggests that the

sockeye at that time were taking advantage of a transient bloom.

=
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tatistically significant differences did often occur between
species, obvious similarities do exist in their diets. A1l species
relied heavily on chironomids, all consumed terrestrials to some extent,

and all occasionally consumed many other aquatic invertebrate taxa.

[
o
(9]
=
e
s
w

were the only Tish to use zooplankton in Targe numbers.

Because of different distribution patterns of the species, significant
differences may reflect food item availability at various microhabitats,
rather than selectivity differences of these species. There was also a
great deal of variation in food habits even within each species, pre-

sumably the vresult of individual preferences and variation in the

g

focation of individual fis

1. One coho at Indian River, for example,

consumed Collembolans almost exclusively, probably because it happened

PRy

to be in a spot where several Collembolans were gathered on the water

Electivity values for all salmon species were usually positive for
chivonomid tarvae, and negative for chirvonomid adulis, These electivity
values compare stomach contents only to the drift ssmples. Drift
samples collect a higher percent of surface organisms than benthic
samples do (Stack et al., 1976}, and so were expected to be more

comparable to the diets of fish which feed on invertebrates drifting in
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and on the surface of the water. However, Mundie (1969) compared the
diet of coho salmon to drift samples taken where the coho were caught,

and did not find any close similarity between the coho diet and the

drift. Such discrepancies between inverifebrate populations in the drift

3

samples and in the stomachs may actually be due to several factors other
than food preferences of the fish, The drift net is not as effective in
coliecting Chironomidae larvae and other benthic invertebrales as the
kick screen is {Figure 3-3-32 to 3-3 3.40). It was not always possible to

tocate the drift net in areas closely adjacent to where fish were

{""‘3

aught, so it is possible that the population observed in the drift

sample is not the same as what the fish were exposed to. The positive

£

selection shown for Chironomidae larvae may actually be due to

preferences of fish, or 1t may appear only because the drift net

underestimated the number of larvae available to the fisn.

o

Chi=square tests (Table 3-3-41) demonstrated that the invertebrate

1 sites were significantly different. This variability

pas]
-

populations at e
is probably the vresult of major hydraulic and physical differences

between the sites.

Slough 8A 1is dominated by beaver dams, and the pools formed by them.

Most fish in Slough 11 were found in a shallow area containing boulders
and smaller cobble covered by Tilamentous algae. Waterfall Creek, a

small clear tributary, flows into Sltough 20. Most of the fish from

TEE
SO0
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The collections at Fourth of July Creek were usually in fast, shallow
viffles near the bank. At Indian River, the collections usually were

also in shallow riffles, but not as close to the banks.

There is also much habitat variability within each site, causing any
comparisons between sites to be confounded. Some patterns, however, can
be recognized. Stough 11, where the riffles seemed more siuggish,
produced no mayflies (Ephemeroptera) {(Appendix Tables 3-C-24 and
3-C-2%). The invertebrate sampies from Slough 11 usually produced
mostly chivonomids (Figure 3-3-33), though 1in early September, a large
number of capniid stoneflies (Plecoptera: Capniidae) were found there.
Capniids have been reported to prefer relatively still water (Mirshal

and Minshall 1977).

Samples from the tributary sites contained the most taxa of mayflies,
and also produced more taxa of Trichoptera {caddis flies) thar the
stoughs (Appendix Tables 3-(-Z4 and 3-C-25). The general distribition
of invertebrate taxa across major habitat types and the food habits of

several of the dmportant salmonid species have been identified.

EE

Important factors in providing quality vrearing habitat fTor salmon

Juveniles are access from original spawning areas, coves, temperature,

o

and praesence of food resources. In the sloughs of the Susitna River,
terrestrial invertebrates are important food items, suggesting that

may be important in providing a source

269



For coho and chinook salmon, the range and diversity of invertebrates in
their diet suggests an ability to adapt to variable conditions. Other
factors, such as cover and velocity, may be more important in Yimiting
their distribution and abundance. The numbers of invertebrates avail-
able, however, probably influence the density and perhaps the growth

12

rates of the juvenile Tish in these habitat areas.

juveniles feed on & broad range of invertebrates, but the
presence of zooplankton in their stomach contents suggests preferences
different from the coho and chinook collected. The Timited presence of
zooplankton in the sloughs may partially explain the low numbers of
sockeye found in the system. Sockeye, in their freshwater rearing
cycle, are most often associated with lakes where zooplankton are

abundant.

Chum salmon, which have Timited rearing in freshwater, were not examined
during this study, but will be included duving the 1983 spring
investigations. This species is much more abundant in, and apparently
very dependent upon the slough areas for rearing. As freshwater rearing
has been established to affect their survival (Houston 1961),
information concerning the dependency of this species on the siough
invertebrate fauna will be valuable.

| R, ot g e e g o o [ SN I SO B he & o PRI T £ ol vy §
fmportant guestions not addressed in this study, but which will be

E o it A bl prrisrrana gree O AVEIEIS Y b o L wamgy  delugn A R S,
included in the upcoming summer's work are the following:
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1., How do the invertebrate communities respond to envirosmental
variables such as turbidity, scouring frequency, and
temperature?

2. ihat are the habitat variables that create “guality”

invertebrate communities and associated salmonid vrearing

habitat?

Providing answers to these questions should allow one to predict the
quality of mainstem and side channel environments under post project

conditions for rearing juvenile salmon.
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