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STATE OF ALASKA /

BRPARTMENT OF FISH AND GAME

333 RASPBERRY RUAD
January 19, 1976 ARCHORASE 88502

My, Gordon Watson

Fish and Wildlife Service

U.S. Department of the Interior
813 1 Strect

Anchorage, Alaska 99501

Dear My, Watson:

Contained herein are reports subamitted by the Alaska Department
of Fish and Camc to fulfill contract obligations to the U. S, Fish and
Wildlife Service for studies of the proposed Susitna River hydroelectric
project.,

The biological studies attached were conducted by three separatce
divisions of this agency, resulting in a segmented report. The Came
bivision conducted studies of moose and caribou within and adjacent to the
impoundment area, The Commercial Fish Division studied primarily the
anidromous tish populatiens and aquatic habitat downstream of the proposed
impoundment site, and the Sport Fish Division conducted a limnological
study supplemented with fishery information for both resident and anadromous
fish species.

The full impacts of hydroelectric development of the Susitna
River are as yet undctermined, The potential impacts depicted in each of
the fish division report scgments are not necessarily impacts this project
will have, but illustrate areas of biological concern. As stated previously,
xnaioquate funding and time have been limiting factors in carrying out more
cxtensive studies,

We think the collective € .adings of these reports will be
valuable as preliminary baseline data and as an aid in planning future
investigations,

If I may be of assistance in interpreting or clarifying any of
the attached study findings feel free to contact me,

Ymury truly,

’

/[
fﬁg P Y”“W// /ggﬁ;/?ég;:/ L .

Lavry J. Nm@%aﬁi
Mpt - Research Coordinator
Bivision of Sport Fish
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PREAUTHORIZATION ASSESSMENT OF ANADRONMOUS FISH POPULATIONS
OF THE UPPER SUSITNA RIVER WATERSHED IN THE VICINITY
OF THE PROPOSED DEVIL CANYON HYDROELECTRIC PROJECT

by:
Nancy V. Friese
Fisheries Research Biologist

Alaska Department of Fi'h and Game
Oivision of Commercial Fisheries
Anchorage, Alaska

November, 1975
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A 1972 Senate Public Works Committee resolution requested the U.S.
Corps of Engineers to consider the possibilities of hydroelectric power
development along the Upper Susitna River in the area of Devil Canyon.
In 1974 the National Marine Fisheries Service (NMFS) contracted the
Alaska Department of Fish and Game, Division of Commercial Fisheries,
to conduct a preauthorization assessment of the salmon populations
(Oncorhynchus sp.) utilizing the Susitna River in the vicinity of the
proposed Devil Canyon damsite. The objectives of these studies were to
determine the spawning distribution, relative abundance, migrational
timing, representative age-length-sex composition by species, and
juvenile rearing areas (Barrett, 1974, 1975a, 1975b, 1975¢). Investiga-
tions were expanded in 1975 to include the lower reaches of the
Talkeetna and Chulitna Rivers throuagh funds provided by U.S. Fish and
Hildlife Service.

Several sites within the Susitna River drainage have been under
consideration for construction of a hydroelectric complex since the
car'y 1950's.,  The current recommended plan includes the construction
te~ and powerplants on the Susitna River at Devil Canyon and Watana
. - cctric transmission facilities to the Alaska Railbelt load centers.
s ction is expected to commence in 1981 with Watana Dam followed by
411 Lanyon Dam., Proposed construction time for the project is 12 years.

-

g

The proposed plan for the Watana site includes the construction of
an earthfill dam with a structural heignt of 8110 feet (247 m) at river
mile 165 (266 km). The reservoir would have an elevation of 2,200 feet
(671 m) and a crest elevation of 2,210 fect (674 m). It would cover a
surface area of approximately 43,000 acres and extend about 54 river
miles (37 km) upstream from the damsite, i.e., 4 miles (6 km) above the
confluence of the Susitna and Oshetna Rivers (personal communication,
J. Reid, 1975).

The plans for the Devil Canyon site include the construction of a
concrete thin-arch dam with a structural height of 635 feet (194 m)
Tocated at river mile 134 (216 km). The reservoir created would have a
surface area of about 7,550 acres and would extend upstream approximately
23 river miles (37 km) to the Watana Dam si*e (personal communication,

J. Reid, 1975).

Carrett's studies (1974) provide the only vecent information avail-
abie on the extent of salmon utilizing the Susitna River and its tributaries
between Devil Canvon and its confluence with the Chulitna River. Investi-
aations by U.S., Fish and Wildlife Service in 1956 documented the presence
of salmonid populations in the Susitna River and four tributary streams
Letween Gold Creek and the Devil Canyon site (Anonymous, 1957). Anadromous
species were not found above Devil Canvon.

Tivie studv included continued monitoring of spawning distribution,
relative abundance and representative age-length-sex composition by species
and surveys of juvenile rearing areas. Reconnaissance surveys were initiated
or the Talkecetna and Chulitna Rivers in June 1975 and weekly surveys were
conducted from July through September 1975. Adult and juvenile fish popu-
Tations were monitored in the Susitna River and its tributaries between
Jevil Canyon and 1ts confluence with the Chulitna iver from July through
September 1975,



Description of Study Area

The Susitna River rises in Alaska Range of southcentral Alaska and
drains an area exceeding 19,000 square miles (49,210 sq km). The Susitna
River is approximately 275 miles (443 km) long from its source to its point
of discharge into Cook Inlet (Fiqure 1). The major tributaries of lower
basin originate in glaciers and carry a heavy load of glacial silt. Most
of the tributaries are turbulent in their upper reaches and slow-flowing
in the lower regions. Thirty-seven sampling sites were monitored on the
Susitna River between Devil Canyon and the confluence of the Chulitna River
in 1975 (Fiqure 2). Twenty-eight of these sites were clearwater slough
areas adjunct to the Susitna River. The remaining locations were clearwater
creeks and rivers flowing into the Susitna River ?Appeﬁdfx 1, Figures 1-27).

The Talkeetna River originates in the Talkeetna Mountains and flows
in a westerly direction to its point of discharge into the Susitna River
80 miles (129 km) upstream from its mouth. An aerial reconnaissance of
the river was conducted i1n June 1975. Potential spawning and rearing. areas
were mapped and Tater surveys by riverboat established 16 sampling sites
from Clear Creek downstream to the confluence of the Talkeetna and Susitna
Rivers (Figure 3). Two of these sites are clearwater streams and 14 are
slough areas adjunct to the Talkeetna River (Appendix I, Fiqures 28-40).

The Chulitna River originates in the Alacka Range and flows in a
southerly direction, joining the Susitna River opposite the Talkeetna River
confluence. The braided nature of this river at {ts mouth prevents exten-
sive surveying by riverboat. 0ne samnling location was established on the
Chulitna River approximately one-haif mile (0.8 m) above its confluence
with the Susitna River (Appendix I, Fiqure 41}.

METHODS OF -INVESTIGATION

Sampling Procedures

Winter Sampling

Winter sampling was conducted from a base camp located at Indian River,
Access to slough areas was provided by a single track snow vehicle. Fifteen
sloughs and 3 clearwater streams were surveyed from March 11 to March 14,
1975. Stoughs were sampled for temperature, dissolved oxygen, pH, relative
water height and flow, ice cover and thickness, and snow depth. Dissolved
oxygen was measured with a Edmondson-Wilson 0.0. and temperature analyzer
(Model #60-620). Fry were sampled from sloughs with minnow traps when water
depths permitted. Samples caught were frozen and returned to the Anchorage
taboratory for analysis. Standard lenath (SL) data was obtained for all
specimens. Scale sampies were taken for age analysis.

A Ryan thermoqraph was installed at Gold Creek (river mile 119) to
monitor daily water temperature fluctuations. Water conditions at Gold
Creek and the Anchorage-fFairbanks Highway Bridge crossing below Talkeetna
were monitored biweekly. Water conditions at Chase Creek, river mile 91
(146 km), were sampled monthly. Two liter water samples were collected at
each site for total dissolved solid analysis. Temperature, dissolved oxygen,
pH, water depth, ice cover and snow cover were recorded ot each site,

9
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Spring Sampling

A base camp was established on Billion Siough at the confluence of the
Susitna and Talkeetna Rivers June 2, 1975. Surveys by riverboat were con-
ducted on the Talkeetna, Chulitna, and Susitna (from Talkeetna downstream
to the Anchorage~Fairbanks Highway bridge crossing) Rivers to investigate
potential adult spawning areas and locate areas utilized by rearing fry.
High water conditions during this period made surveying difficult and in
some areas impossible. Slough areas were identified and mapped where the
mainstem river was not flowing through them. Permanent depth stakes were
installed. Fry samples were taken with a dip net or minnow seine and pre-
served in 10 percent formalin soiution.

Two liter water samples were taken in the Talkeetna River at the Alaska
Railroad bridge and the Susitna River at the Anchorage-Fairbanks Highway
bridge biweekly. Air and water temperature and depth were taken when
possible. Sampies were processed in the Anchorage laboratory for total dis-
solved solids.

An aerial survey of the area was conducted Jure 26, 1975, Additional
stough areas were noted.

Summer Sampling

Fishwheels were operated on the Susitna River from July 7 through Auqust
27, 1975 at the <ame locations as 1974 studies. One wheel was located adja-
cent to the east bank of the river approximately 5 miles (8 m) upstream from
the town of Talkeetna; the second was located adjacent to the west bank of
the river approximately 2.3 miles (3.7 m) downstream from the first. Fish-
wheels were operated on a twenty-four hour a day schedule with exception of
occational breakdown periods. The east and west hank fishwheel< averaged
2.25 and 2.5 revolutions per minute, respectively, during the season. Fish-
wheels wore normally fished 2 feet (0.6 m) above the river bottom due to
daily fluctuation of water levels. Fishwheel design is discussed by Barrett
{1974). <Complete structural failure of the west bank fishwheel axel occurred
on August 1. Fishwheel sampling at this site was discontinued due to the
Tow catch prior to the breakdown. fi11 net sets were made on the west bank
approximately 100 yards (91 m) above the fishwheel site to continue monitor-
nq salmon aiqgration.

Fisnwheol catches were recorded daily by species and all salmon were
taand * fmmediately below their dorsal fin with a color and number coded |
incn (.54 cm) diameter Peterson disc. Buffer discs were also applied.
Loy and 574 data were collected on all species of salmon. Scale samples
Furoanr dnaiysic were taken on all species with the exception of pink calmon
(. qorbysciaj. Tish were measured from mid-eye to fork of tail. Fish

vere relecsed mmediately after sampling.

Asiream survey camp was established July 17 and maintained through
September 27 at the mouth of Gold Creek. Boat, foot, and aerial surveys
monitoring spowning and rearing areas between Devil Canyon and the con-
fluence of the Susitna and Chulitna Rivers gnd the Ta'kectna Piver were

6



conducted. All spawning and rearing areas were scheduled to be surveyed
weekly, but due to peor weather, substandard survey conditions, and the
distance involved in surveying, a strict schedule could not be adhered

to. The section of the Susitna River from the community of Chase down-
stream to the Chulitna River and the one accessible slough on the Chulitna
River was surveyed by the creéw stationed at the fishwheel camp.

SToughs were surveyed in their entirety. Streams were surveyed within
established index areas, usually located from the mouth upstream 0.5 mile
(0.8 km). Limited manpower did not permit surveying the streams in their
entirety, although aduits do occur above most established index areas.
Water and air temperature, survey conditions as determined by the survey
crew, and water depth were recorded on each slough survey, Stream flow
was taken on limited streams with a flow rod.

A two man crew conducted escapement surveys in streams and sioughs;
one person counted live fish while the other individual counted carcasses.
Tagged fish observed ware recorded by tag color and, when permissable, by
tag number. Sampling adult salmon for age and length in the spawning
areas was discontinued in 1975 due to the condition of the scates. Most
scales sampled were reabsorbed and accurate age determination could not
be made.

Rearing fry data was collected in sloughs of the Susitna, Talkeetna
and Chulitna Rivers. The total number of fry observed was recorded and
species composition noted. A dip net and/or minnow seine was employed to
capture fry for positive species identification, age-length composition
samples and foregut analysis.

Biweekly water samples were collected from three locations for total
dissclved solid content. The Susitna River was sampled at Gold Creek and
Anchoraqge-Fairbanks Highway bridge below Talkeetna. The Talkeetna River
was sampled at the Alaska Raiiroad bridge above the confluence of the
Susitna River. Ailr and water temperatures were recorded.

Benthic invertebrates were collected with artificial substrates. The
ariificial substrates consisted of a wire vegetable basket lined with nylon
cloth with 210 micrometer (um) mesh and filled with rocks collected from
the streambed sampled. Four traps were installed in Indian River and Water-
fall Creek. Four types of habitat were sampled in Indian River. These
included a deep pool, deep riffle, shallow riffie and quiet water. Two
traps were placed in a shallow riffle and two in a shallow pool near the
mouth of Waterfall Creek. The substrate was placed in a bucket immediately
af ter retrieval. Specimens were preserved in 70 percent methyl alcohol.
Insects were {dentified to the generic level in most cases with the aid
of a Bausch and Lomb dissecting scope.

Juvenile insects are often good indicators of water conditions, i.e.,
dissoived oxygen and temperature. Many groups are extremely sensitive to
even sliaht changes in temperature. A femperature change of 5°C could result
in the elimination of certain insect populations within slough areas, re-
sulting in a complete change in the food chain.



Climatniogical observations were recorded daily at the fishwheel camp.
Conditions monitored included air and water temperature, relative water
level and qeneral atmospheric conditions, such as cloud cover and precipitation.

Laboratory Analyses

Total dissolved solids were determined by methods adapted from Stand-
ard dethods (APHA, et. al., 1971). The water sample was shaken vigorousTy
foir a minimum of 15 seconds and then 1000 milliliters (ml) was poured into
a graduated cylinder and allowed to settle for a 24 hour period. After
settling, the water was filtered through preweighed 1.2 u {0.0012 mm)
Millipore filters. The first few hundred ml were filtered taking care
not to disturb the residue of the sample. The volume of water filtered
was recorded. The remainder of the sample was filtered through a second
Miilipore filter, using distilled water to completely rinse the residue
From the qraduated cylinder.

Millipore filters were placed in Petri dishes and dried in a drying
oven at 1n3-105°C until constant weights were attained. The settlable
and nonfilterable residue weights were computed by determining the dif-.
ference between the weights of the filters before and after filtration.
Total suspended solids (mg/1) are the summation of the settlable and non-
fitterable residues.

Age daty presented in this report is expressed by the furopean method.
The number of winters spent in freshwater is written to the left of the

decimal. The number of winters reared in saltwater appears to the right
of the decimal.

RESULTS

Adult Investigations

A total of 618 salmon {Oncorhyncus sp.) were captured in the two fish-
wheels from July 7 through August 27, 1975. The composition by species
was 291 pink (0. gorbuscha), 139 chum (0. keta), 27 coho (0. kisutch),
103 sockeye (0. nerka} and 58 king salmon (0. tshawytscha). The catch
of the rast bank fishwheel comprised 98.7 percent of the total catch for
the season. The west bank fishwheel was removed from the water on August
1. Limited gill netting was initiated on the west bank of the river at
that time. Sampling on the west bank indicated onlv a minor portion of
the fisn sigrate along this bank. Catch of the cast and west bank fish-
vheole by species and date is presented in Tahles 1 and 2, respectively.
fveraqe hawely cateh of pink and chum salmon is presented in Fiqure 4.
The cnum savann Fishwneel catches peaked on August 14, Fichwheel catches
indicate about /0.6 percent of the chum salmon migration occurred between
August 5 and fugust 15, Approximateiy 69 percent of the pink salmon migra-
Lion occurved cduring the 9 day neriod between Auqgust | and August 9. Sock-
eye nalmon catch was significantly higher than that of 1974, About 438.5
Jurcent of the migqration occurred between August 2 and Auqust 10 (Fiqure 5).
Me accumutative cateh of coho salmon shows a marked decline over 1074,
Aboeat 07 percent of the coho cateh occurred from Auqust 12 through Auqust




Table 1. East bank fishwheel catch of salmon by speeieé from July 7 through August 27,
Devil's Canyon Project, 1975.

Date No. Hours _Pink Chum Coho Sockeye King
Fished Daiiy Cum Daily Cum Daily Cum Daily Cum Daily Cum
July
7 24 0 0 0 0 o g 0 0 5 5
8 24 0 ] 0 0 0 0 0 0 3 8
9 24 0 0 0 0 0 0 0 o 6 14
10 24 0 0 0 0 0 0 0 0 4 18
I 24 0 0 0 0 0 0 0 0 4 22
12 24 0 0 0 0 0 0 0 0 -0 22
13 24 0 0 0 0 0 0 0 0 2 24
14 24 0 0 0 G 0 0 0 0 2 26
15 24 g 0 0 0 0 0 0 g 4 30
16 24 0 0 0 0 0 0 0 0 2 32
17 24 o 0 0 ¢ 0 0 . 0 0 2 34
18 24 0 0 0 0 0 0 0 G 2 35
18 24 0 0 0 0 0 0 0 0 ] 37
20 24 0 0 g 0 0 0 0 ] 0 37
21 24 o 0 0 0 0 0 1 1 0 37
22 24 0 0 0 0 0 0 1 2 0 37
23 24 ] 1 0 0 0 0 3 5 1 38
24 24 4 5 0 0 0 0 i 6 0 38
25 24 6 it 0 0 0 0 1 7 0 38
26 24 13 24 0 0 0 0 4 11 1 39
27 24 3 33 0 0 0 0 1 12 2 41
28 24 7 40 i 1 0 0 6 18 2 43
29 24 14 54 0 1 1 1 5 23 1 44
30 20.0 5 59 0 1 0 1 0 23 0 44
31 0 0 59 0 1 0 1 0 23 0 44
August
1 2.5 13 72 0 1 0 1 0 23 0 44
2 24 46 118 5 © 6 1 2 10 33 1 45
3 24 36 154 9 15 0 2 4 37 0 48
4 24 31 185 1 16 0 2 6 43 g 45
5 24 32 217 10 26 2 4 9 52 0 45
6 24 V7 234 14 40 0 4 § 56 0 45
7 24 11 245 2 42 2 6 3 59 0 45
8 24 8 253 7 49 3 9 2 61 0 45
9 24 8 261 2 51 0 @ 5 66 0 45
10 24 4 265 9 60 0 9 7 73 0 45
11 2 2 267 8 68 0 9 3 76 1 46
12 24 & 273 10 78 0 9 ? 78 0 46
13 24 6 279 12 90 3 12 3 a1 0 46
14 24 4 283 15 105 0 12 2 83 G 46
15 24 2 285 9 114 3 15 4 87 1 47
16 24 0 265 2 11¢ 2 17 0 87 2 49
17 24 i 286 1 117 1 18 it 87 g 49
14 24 0 286 1 118 1 19 5 92 1 50
19 24 i 257 3 12} 0 19 0 92 1 51
2 24 0 287 9 129 3 22 4 96 0 51
21 24 1 288 ! 130 1 23 1 97 i 52
22 24 0 288 i 134 1 24 2 99 0 52
F 24 0 268 é 136 i 25 4 101 1 53
21 24 0 288 1 137 1 26 2 103 0 53
2% 24 ] 288 0 137 1] 26 0 103 0 53
726 24 G 288 0 137 0 26 G 03 0 53
27 24 0 288 2 139 1 27 G 103 0 53
Season
Total 114405 268 139 27 104 9



Table 2. West bank fishwheel catch of salmon from July 9 %hruugh july 31, Devil's
Canyon Project, 1975, ; :

Ho. Pink Chum Coho Sockeye King
Date Hours e
Fished Daily Cum Daily Cum Daily Cum *Daily Cum Daily Cum

July

9 22 g 0 0 0 g ] 0 G 0 0
10 24 0 0 0 0 ¢ 0 0 G 2 2
11 24 ¢ 0 ] 0 ] 0 0 0 0 2
12 24 0 0 0 ¢ g 0 0 0 1 3
13 24 0 0 0 ) g 1] 0 0 0 3
14 24 g 0 0 Y] 0 0 0 0 0 3
15 24 0 0 0 0 0 ¢ 0 0 0 3
16 24 0 0 ] 0 ¢ 0 0 0 0 3
17 24 0 0 0 0 0 ] 0 0 1 &
i8 24 0 0 0 0 0 0 0 0 1 5
19 2 ] 0 ] 0 0 0 0 0 0 5
20 21 ] 1] 0 4] 1] 0 0 4] 0 5
21 24 0 4] 0 0 0 0 0 0 0 5
22 24 0 1] ] 0 4] 0 0 0 0 5
23 24 3 1 1] 0 0 0 0 0 0 5
24 24 0 1 0 0 ] 0 0 0 0 5
25 24 0 i 0 ] 0 0 0 0 0 5
26 24 i 2 0 0 0 0 0 0 1] 5
27 24 1 3 0 0 0 0 0 0 0 5
28 24 0 3 ] 0 0 0 0 0 0 5
29 24 0 3 1] ] 0 G 0 0 0 5
30 24 0 3 0 0 0 0 & 0 0 5
3 24 0 3 0 0 0 0 0 0 0 )
Season

Total 549 3 0 0 0 5
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24, 1974. The peak in migration may have occurred after removal of the
fishwheels in 1975, but escapement surveys of coho salmon were also signifi-
cantly less in 1975. The peak king salmon migration occurred prior to in-
stallation of the fishwheels and a steady deciine in catch was observed a
few days after operations began. Catch did increase over 1974, but this

was due to earlier installation of fishwheels.

Population estimates were obtained for pink, chum and sockeye sal-
mon migrating into the Susitna River and susceptible to capture at the
fishwheel sites by the Peterson mark and recapture formula (Table 3).

The number of fish tagged in the population (m), number of fish sampled
(¢), and number of fish sampled (r), were ugsed to calculate the estimated
size of the population with 95 percent confidence Timits using the
following expressions:

=me 4 N {N-m) (N-c)
" ro me  (N-1)

The population estimates for each species were as follows:

Chum 11,850 + 4,044
Pink 6,257 ¥ 261
Sockeye 1,835 + 337

The population estimates reflect the density of the salmon populations
that were susceptible to capture at the fishwheel sites rather than the
spawning ground density above the fishwheel sites. The number of live fish
sampled were from sloughs and index areas of streams above the fishwheel
sites surveyed by the escapement survey crew (Appendix II, Table 1).

Insufficient numbers of coho salmon were observed to obtain population
estimates for this species. The peak king salmon migration occurred prior
to installation of fishwheels so population estimates based on catch and
recovery data could not be determined.

The population estimates would be increased divectly proportional to
nossibic tag loss and/or tag induced mortalities. The possibility of
either of these having occurred above the fishwheel sites is unlikely
sirce no tag scarred fish were ohserved on spawning grounds and tags were
difficult to remove from carcasses. The population estimates contain some
positive bias since these factors are not taken into consideration in the
computation.

Sportfishermen provided tag recoveries from below the fishwheel camp
(Talile ). This is concurvent with 1974 findings. Two possible implica-
Lions <titl exist: (1) a proportion of the tagged Tish become disoriented
after the capture-tag process and finally migrate downstream spawning in
& different location than their homestream, or (2) fish passing the tagging
site are not all destined for upstream areas and later migrate downstream
to spawn in areas below the site. Further studies are needed to provide
ane explanation for this phenomenon. Either possibility adds bias to esti-
mates of population size above the fishwheel sites.

13



Table 3. Number of fish tagged at the fishwheel site and the number of tagged to untagged
fish observed on the spawning grounds with the resultant population estimates Dy
species, Dgyil's Canyon Project, 1975.
No. Fish No. Fish Sampled Population
Species Tagged (m) (1ive counts) Estimates
(Fishwheel) Untagged  Tagged (r)  Total (c) (N)
Chum 139 674 8 €82 11850 + 4044
Pink 291 943 46 989 6257 + 261
Sockeye 103 370 22 392 1835 + 337




Table 4. Record of tagged salmon recovered below the Devil Canyon
fishwheel camp, Devil's Canyon Froject, 1975.

Tagging Recovered )
Species Date Date Location Activity
Sockeye ... 8/2-8/3 ... B/ed_ . Stephan Lake ____ spawning____
Pink 7727 8§/3 Birch Creek
,,,,,,,,,,,,,,,, 8/3-8/4_____ ... .87 . _Clear Creek _______________.
Chum 8/12-8/14 8/17 Chunilna Creek  Spawning

8/9-8/11 8/20 Montana Creek Spawning

8/9-8/11 Byers Creek
__________________ 8/12-8/14 e .Byers Creek_ ____ ____
King______._.... HE200 IS Montana Creek __ ____________
Coho 8/2 8/11 Birch Creek

8/5-8/7 8/23 Clear Creek

8/21-8/23 7/2% Ciear Creek

# SUSITNA RIVER

)

Chulitna R.\

D L Tl R L

Figure 6. Reference map of
the downstream recovery areas
for salmon tagged at the fish-
wheel site, Devil's Canyon
Project, 1975.
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Analysis of chum salmon age samples revealed the 1975 escapement was
carnosed of primarily three and four-year-old fish produced from the 1971
and 1972 broad year, respectively (Tabls S). CEighty-two percent of the
samples co.lected at the fishwheel camp were four-year-oid fish. The sex
ratio was | Temale to 1.1 males. Llength frequency distribution for chum
salmon 1s presented in Figure 8. ‘

~ockeye salmon sampled at the fishwheels were represented by five age
classes produced from the 1970 through 1972 parent years (Table 6). The
Jargest percentage of individuals (46.3 percent) spent one year in fresh-
water and two years in the ocean prior to returning as adults to spawn.
The sex ratio was 1.3 femaeles to 1 male. Precocious males (1.} age) com-
prised 14.8 percent of the fish sampied. The mean length frequency of
sockoye, including precocious males, was 511.7 mm {Figure 9).

Pink salmon were not sampied for age composition. Sex com.osition
a«l Tength Treguency were recorded. The sex ratio was 2.1 females to 1
maie {Table /). The mean length of pink salmon campled wes 44%,.8 mm

{(Figure 10},

tscapenent sampling of coho salmon for age was {imited due to the
small number of Fish captured and condition of the scale samples. The
v rinent gae class of the migrants was 2.1 or four-year-old fish from
he 1571 breasd vear, Males comprised 48.3 percent of the swples. The
O individuais sampled had a mean length of 522.1 mm (Figure 7).

'3
1
T
¢

Rearing Fry and Escapement Investigations

susitna River Winter Sampling

“Hinter investigations were continued in March 1975 to monitor the

A11 sioughs unstream from Slough Number 8 were monitored for winter
conditions ond try distribution during March {Table 8). “o:ghs surveved
had ice cover ranaing from 25 to 100 percent. Minnow trar. were installed
v slougns with sufficient water levels. Rearing fry were found in Sloughs

3

is 17 and 2%, Dissoived oxygen was beiow minimum levels required for fish
cdrvival at all campling jocations. Data is presented in the report, al-

tncugh tne proper functioning of the dissolved oxygen analyzer is in aquestion.

Stounh Mumber 13 was 00 percent ice free and water temperature was 38°F,
Minnow traps were fished for a 26 hour period. Seven 0.0 age class coho fry
were contured (Table 8).

Stough Number 21 nad 3 100 percent ice cover and water temnerature was
33°F. Minnow traps installed in the stounh for a 21.4 hour period captured
frve 0.0 ane cohio fry (Table 8).



Table 5. Avalysis of chum salmon age and sex data by percent from escapement
samples collected at fishwheel camp, Devil's Canyon Project, 1875,

Year
of Age Ciass Brood Year Sample
Return 0.2 0.3 0.4 1972 1977 1876 Size
1975 percent 16.4 82.0 1.6 16.4 820 1.6 100.0
pumber 21 105 22 105 2 128
Sex Ratio ‘ Sample
HMale Female . Size
percent  52.5 47.5 100
pumber 73 66 139

Table §. Analysis of sockeye salmon age and sex data by percent from escapement
samples collected at fishwheel camp, Devil'’s Canyon Project, 1975.

Year
of Age Class o Brood Year Semple
Return - TYTV2 1.3 2.1 2.7 1972 1711970 Size
1975 percent  14.8 46.3 25.9 3.7 9.3 14.8 50.0 35.2  100.0
number 8 25 14 2 5 8 Z7 19 54
Sex Ratic Sample
Maie Femaie Size
percent 43.3 56.7 100.0

number 42 55 . 97

Table 7. Analysis of pink salmon sex data by percent from escapement samples
conllected at fishwheel camp, Devil's Canyon Project, 1975.

Year
of Sex Ratio Sample
Roturn Hale Female Size
percent 31.8 68.2 100.0
number 92 197 289
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Table 3. Zerver of winfer oo it 0 5 & o fry glstothution tn Slough RKuvoees B, RA, 9, B&, 0, 11, 12, Devil's {anyon Project, V974-1975
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K.nneva Ir a;s Lateh

Tooupratoe ice Irg  Seow Denin mater Ancror  humber 2 2 =
4

L5 Lad &5 08 0 2 DO I

. . *
@H * AT AN L2 AR 3 AT AT AN OO ’ U%QQC)!

Stough Survey Date Tire it 0.0 pH Thickness 72 tn fcs leptn Tiow 54 Lours pes f, I
Ha. Site - fmiliary T dater  lopw) {inches} (2} {tncres)  {fnches) Detectable present fished £ 2 £ 73
S & & &
2 A Y2767 ! 8 35 3.6 5.1 §.2-0.5 3G 5-74 3.6 ¥BS no 0.2
F13/73% d . kL) 134 5.5 £.1-3 75 g-12 4.5 23 2.8
218775 134 in 3£ 2.8 5.4 2.1-3 =3 4-28 2.9 FES it [ ¢
3714775 13458 K3 35 1.8 5.3 0 6.1 25 G-2 4.4 ¥e$ no 0.0
T D TR I AN GRS AR T e e e e e B R W e o W e P R A e e G T R e e D B A e e Tl A D O e YR A D e N D A G e B G e A 0D D W N D W N O 8 T A TR
& & 12/8/74 1299 z% 34 12.8 5.4 (.5-1 20 §-24 5. ves ng .0
1/17/75 1219 29 34 e--~ 54 §.5-F &0 6-12 4. Y85 o £8.1 g o & 0
2717718 1620 ) 23 3.8 5.8 .54 95 2-14 3. yes no 4.0
3vz08 1245 2 35 7.5 8.3 0.3-3 40 0-6 Z. yes no 6.0
BA 8 12/5/7% izis 5 34 1.7 5. (}31 EU 1—2-* ?‘ ¥E&5 no {3,0
1/1777% 1225 2% 34 av-e 5.4 0.3-1.8 5G 1-10 £. ¥es no £3.0 2 0 0 3
2517775 1448 o 33 7.2 5.8 0.5-6 g3 2-38 4 yes no 21.8 g & ¢ 0
3/12/75 1835 iz 3 1.6 3, 0.0-2 80 -8 3. . yes na a.0
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5 5.5
3 6.0
£ 8.0
3 0.0
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£.5
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0

@ A 12/3715 550 i 34 1.0 5.8 2.0 BG 0-35 1 yes o z 4 0 0O ¢
1713775 117 a3 34 11.4 5.5 0.5-4 45 2-36 13, yes no €6. 2 6 & 3
2717775 1245 27 32 9.6 5.3 0.§10 g5 1-30 yes no
371375 1500 30 35 13.0 5.5 §.5-1 €0 G-4 . yes no
B S P T D B D DD e e B B i T e T b b - P - - e AR O G D € R 8 D
8 B 12/57174 1002 3 3 . 8.5 5.3 2.8 64 5-2 17. ¥ES no 2 6 0 06 ¢
/17775 1128 25 33 “e-e 5.5 (.2-3 80 5-15 13, ¥es n 6 g ¢ 0 0
2/1777% 1315 g 34 7.4 5.3 0.4-10 g5 5-16 10.0 yes o & I 0 © O
3712778 1220 K 33 1.6 5.4 &0 50 0-18 1.0 no no 0
%4 A 2717773 1548 4 CE €.1 5.4 652 £5 2-5 5.5 yes no 20.3 21 6 0 ¢
313,75 HDR 33 35 1.305.% 0.5-1 &0 0-4 6.5 yes ne 0.0
e nemesnEsn . R, emn cmme e G cmn T 1 48 B 5t 4B R0 R B A 5 W, K R R Y R 2 08 W
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e mm et sse e, e P e mmoa e sm e —-——— IR 8 o W ——— . e 1 B D
i A 2713795 1815 4 CERES 7.6 5.4 0.1-4 5% 3-1% 6.0 yes no 0.0
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(P 1315 ¢ 35 7.0 5.7 0.5-3 55 5.3 12.0 yes no 24.8 0 1 2
2713773 1075 -5 it 8.1 5.8 0.4-% g5 0-0.3 5.0 yes no 24.5 6 o 0 ¢
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B BB R AR OHD DD e .. - B R L I T R e P L R T T Y
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1714775 1430 H 3 2.8 5.7 0.5-2.% €5 i-3 5.3 yes ne 24.8 6 0 0 ¢
2713775 1128 -7 3% 7.4 5.4 0.3-8 g5 0-7.3 3.0 yes no 68.5 £ 6 0 0
3712775 1435 kX 37 9.5 5.9 0.1-3 £ i-2 11.5 yes no 0.0
4 A 12,3778 1330 15 32.5 5.0 £.0 4.6 g5 1 7.8 no yes 0.0
5773 1345 15 32,8 wese --e 43 83 2-36 5.8 no yes 0.0
2775 1518 z 3z 5.8 5.7 &.25 103 3-24 &.6 yes no 0.0
3475 1230 Z 34 8.5 5.8 0.5-2 ¢35 8-18 11.5 yES no 6.0
2773 1537 3 33 4.5 5.8 0.0-2 95 0«35 8.5 yei o 0.0
/74 16,0 .3 3 5.2 5.8 0.1-2 1 2.0 yes no 9.0
75 [ 4 §.8 .8 (.1-3 it 5-32 E yei G 6o
5 1183 3 k& 5.4 5.2 0.3-¢ 52 1-24 4.5 “0 na 0.0
5 1515 iz 34 18.0 5.8 0.5-313 2% 0-3 1.5 PSS ro 0
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8. S.rvey of winter conditions and fry @lstribution v Slouwgr  smbers 13, 14, 15, 16, V7, 15, 19, 20, 21, Deesil's Canyon Projzot. !9?4«3375,‘
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2 A 1278773 & 0.8 95 3-48 1.9 yes no 0.L
TR/ 5582 S 1-12 3.5 yes 0 0.0
27134738 .1 5.5-2 75 G-10 4.0 yes no 0.0
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T8 vzzare i s 33 sz s, 6 1.0 < 1 7.6 yes no 0.0
1714475 5 0.5-4.5% 52 5-12 8.0 yes ne 0.0
13775 & 0.5-2 i5 5-10 7.5 yes o 0.0
3712475 5 0.2 L] 0-24 1.5 yes nG 6.0 7 g 0 13
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The mainstem Susitna River was sampled for rearing fry at three
locations. A minnow trap installed in the mainstem river near Siough 17
captured 3 coho fry. There was a 35 percent ice cover at this location.
One aqe 0.0 coho fry was captured in the mainstem Susitna River at Curry.
This specimen was 69.0 mm in length, weighed 3.3 am, and had a condition
factor of 1.005 (Table 9).

Tweive coho fry were captured in the mainstem Susitna River, 2.5
river miles south of the Talkeetna River during Anril. Age analysis
revealed all were 0.9 age fish produced from the 1973 brood year. Mean
fenqth, weight and condition factor were 64.2 mm, 2.7 gm and 1.020,
respectively.

Winter conditions were monitored on Indian Piver, Lane Creek and
Goid Creek (Table 10). Water flow was noted in all three Tocations.
Ice cover was 50 nercent in Lane Creek, 95 percent in Gold Creek and 99.5
percent in Indian River. Yater samples were taken at fold Creek, Chase
Creek, and the Anchorage-Fairbanks Highwav bridage. Total suspended solid
content decreased from the previous three months. Total suspended solid
levels at Chase Creek were 4.0 mq/1 (Table 11). The settleables, that
portion of the total suspended solids which settle within a 24 hour
period, comprised 50 percent of the sample. Ice cover was 100 percent
and anchor ice was present on the stream bottom.

Total dissolved solid lgvels averarpd 6.5 and 3.5 ma/1 at fold
Creck and the Mnchorage-Fairbanks Highway bridae, respectively (Tahles 17
and 133, the settieable portions were approximately 54 porcent at Gold
Creek and /1 percent at Anchorage-Fairbanks Highway bridge. Dissolved
oeaen levels averaage 5 ppm higher at fiold Creek.

susitna River summer and fall surveys

NIRRT

Surveys during 1674 located 21 potential spawning and rearina sloughs
on the Susitna Piver between Devil Canyon and the Chulitna River. Seven
aaditional slough areas were located during the winter and summer of 1975
(Figure 2). Pearing fisn were observed in 22 of the slough areas. Adult
salmon were present in 8 of the 21 backwater arcas. Seven clearwater
streams along the Susitna Riv~+ were also surveyed. Adult salmon were
hserved spawning in all streams and rearinag frv were observed in four.
The adult satmon and rearina fry densities are summarized in Appendix 11,
Tible 2.

Coho fry populations were the most numerous rearina fry species
observed.  Coho frv were observed in 19 sTough areas and 3 streams
{Anvendix 1. Tables 2-6). The majority of frv sampled for aqge analysis
wore 1.0 age fish (Table 14).

Jely three 1.0 age fry were collected during the season and these
“ore located above a beaver dam in MNishwheel Siough {loca :d at the cast
bank fichwheel cann) sugqesting o possible wigrations? barrier to theso
mdividuats.  Cono fry were fond in Whisker's, Chase, Lane and "ckoazioe
treek {(Appendix 11, Table ?) ATV fry sampled were 0.0 age class. The
mean teanth ranaed from 49.6 to 61.3 mm (Table 15).



Table 9. dge, Tength and welight snalysis of cohw fry collected #n the Susitma River and Sloughs Humbers BR, 9, GA, 11, 13, 17, 19, 21, Devil's Eanyon

Hinter Profect, HE74-1075.

0.0 Age Class 1.0 Age Llass

2lgugh Ko, Jete  Sample  Percent  Length Siandard Welghf Stamdsrd Condition Brood  Percent . Lengih Standard  HWelght Stancard Londitioa Brood
Size  Composition (o) Devistion (o) Deviation Faclor Year Composition {mm} Deviation (¢ Davigtion Factor  Year
24 Vs 2 5.0 64 3.0 1148 1973 50 78 a8 1185 1972
5 Yises74 10 100.9 §4.3 5.8 3.1 1.0 1966 1973 - ' ~
1417/75 2 50.0 B4 3.0 1,084 1973 50.0 83 5.8 .01 1972
2/18/75 ¥ 106.0 70.1 3 3.7 0.6 1.074 1973
84 2/18/75 8 160.0 73.5 6.5 4.9 b.g 1.238 1913
1 1678 8 100.0 61.0 6.5 2.8 0.9 1242 1973 ‘ o
1715775 5 85.7 62.3 5.5 3.4 5.8 1.406 1473 14.3 83 5.8 1.01¢ 1872
/15,75 2 100.0 62.0 2.8 2.8 0.1 175 1973 :
13 3275 7 100.0 67.¢ 46 3.1 0.8 1.013 1973 o )
Susites B,  1/16/i5 1 100.0 62.0 2.7 1133 1973
2t Boid £e,  2/14-16/75 6 100.0 70.0 £y 3.9 0.9 1.137 1073
{S1. mg. 11) 3712475 . 3 100.0 £8.0 00 2.9 0.7 0.922 1973
19 21/75 1 100.6 67.0 3.6 1130 1973
3712475 8 100.0 65.2 3.8 2.6 0.5 0.938 1973
3714175 1 100.0 69.0 3.3 1.005 1973
&/87i5 12 100.0 64.2 4.9 2.7 6.6 1.020 1973




Tanie 0. Survey of winter conditicns in Indian River, Lane (reek, and Gold Creek, Devil's Canyon Winter Project, 1974-1975.

Temperaturs ice Ice Snow Depth Water Anchor

Tream Surve; cate Time g F,  Thickness Cover on ice “TDepth Ice
Cire fmilitary) nater {inches} 193 {inches) (inches) Flow Present

iriizm River L T2/6, 0930 21 24 1.5-3.5 50 4-24 1z-14 yes no

Y 1/15/75 1155 13 4 3.0-5.0 100 8-36 12 yes no

0.2 2,18/73 0834 27 32 7-12 100 14-40 7 - yes no

2.3 3/11/75 1030 27 32 9.5 99.5 24-35 12 yes no

Lane Creek 0.1 12/6/74 1500 28 35.5 0.5-1.0 80 &-24 8-12 7. 211/ no

). 3 /13,75 1405 6 33 1.0-12.0 99 2-36 5 yes no

c.1 ?/‘8/;3 1538 28 33 £.0-14.0 100 5-38 7 . yes no

o J14/75 1300 30 33 7.0-1.0 50 £-36 7 yes no

Gelg Creek 0.3 12/6/74 0830 21 32.5 12.0-14.0 98 24-48 6-9 yes no

0.3 1/15/75 1006 21 33 2.0-12.0 100 12-48 7 yes no

0.3 2/16/75 1100 15 32.5 1.0-7.0 100 28-36 7.2 yes no

0.3 3/13/7% 1145 30 33 0.0-36.0 95 0-24 15 yes no

/ Lubic feet per second



Takie 1. Anziysie of water condiclons ot (hase Oreek, Devil's Canyon Project, 1974-1975,

o Sampia ' Water  ice Snow Anchor

Gate Time Termoerature Size Settlable MNon-fiiterable Suspended D.0O. pH Depth Cover Depth on fce
{mit.tary)  AIr{°F] Hater(°F) (1.} {ma/1) {ma/1) {ma/1} {ppm} {inches) (2} Ice {inches) Present

'i

1276478 1700 28 34 2.0 T8 & 12 4.8 6.7 06 g5 1.0-24 no

1713778 114% -8 32 2.0 " f§ 5% 1 - 58 10.4 5.7 48 75 0.5-12 no

2018775 1630 27 32 2.0 S g 1 9 9.0 5.8 50 - 100 24-30 no

3714778 1430 30 32 2.0 2 z §  19.0 5.3 20 100 1-24 yes

Tabie 12, Analysis of water conditions at Gold Creek, Devil's Lanyon Project, 1974-1975,

Sample Suspended Solids Hater | Ice Snow | Anchor

Date Temperature Size Settiable Non-filterable TJotal suspended D.0. pH Depth Cover Depth Ice
Eie(°F} Hater(“F) (1) {mg/1) {mg/1) (mg/1) {ppm} (inches) (8}  (inches) Present
KiH] 33.5 2.0 21 4 25 =6.4 5.6 - 48 30 0D.5-6 fio
& 32 2.0 57 ] 58 10.4 5.7 48 75 8.5-12 no
14 32 2.0 19 1 20 1.7 5.8 47 85 0.0-18 no
25 3z 2.0 2 2 4 7.0 5.8 =50 a5 0.0-12 no
32 2.0 5 4 9 15.0 5.4 550 95  0.0-8 no
ga 48 2.0 az2% 52 381
2.0 189 16 . 205 >60
53 42 - 2.0 113 10 A 123 =60
58 45 2.0 147 20 167 %60
55 44 z.0 33 ] Tz >60




zhle Are®ssis of water conditions at the Anchorage-Fairbanks Highway Bridge crossing, Devil's Canyon Project, 1974-1975.
Sariple Suspended Solids Water fce Snow Anchor

Sate Terporatire Sizz Ser iable  Kon-filterable Total Suspended 0.0. pH Oepin Cover Depen ire

Tr(°F, wateri°fFy (1) (mg/1) {mg/1) {ma/1) {ppm) (inches) %) {inches)  Prazant
17 g/74 16 32.¢ 2L 2 2 4 14,2 6.8 =85 75 8.7-13
/12778 V4 33 2.0 4 24 225 2.8 5.6 42 30 9 no
/22775 2.0 z 2 4 2.1 7.8 90
2875 23 32 2.0 10 2 12 3.8 5.9 50 100 12 no
2/¢34758 2.0 & ] 7 9.7 no
3/9/75 25 32 2.0 4 1 5 10.8 5.9 =50 100 136 no
35237735 2.0 1 1 2 11.0
4/4/775 22 2.5 2.0 2 1 3 1.0 .7 >50 8% 10.3 no
/21775 39 33 2.0 6 4 10 14.5 . 0 >50 99 0-12 na
4/24/78 2.0 3 2 5 13.2 .8
5/14/75 2.0 84 2 86
5/2777% 2.0 264 6 270
6/59/75 50 &5 2.0 155 22 177
5723175 2.0 163 13 177
7/2V;75 2.0 358 74 432

i



Table 14. Age and iength samples of coho fry collected at Sloughs Numbers 1, 2, 3, 4, 5, 6, 9,
10, 11, 13, 14, 15, 17, 20, 21 and Fishwheel Slough, Susitna River, Devil's Canyon
Project, 1975.

0.0 Age Class 1.0 Age Class _

Slough No. Date Sample ~ Percent ~  Mean Standard  Perceat  HMean sgagﬁéfd
Size Composition Length(mm) Deviation Composition Leﬁgthﬁmm),xﬂgVTat;eﬁ
1 8/11 8 100 53.3 6.4
2 8/5 8 100 53.9 2.3
9/24 8 100 60.4 2.0
3 1/29 4 100 57.3 5.4
3A 7/29 & 100 55.3 4.4
8/5 8 100 55.8 3.1
4 8/2 8 100 49.9 5.1
6 7726 8 100 57.9 7.0
£ g/27 1 100 69.0 -
g 8/9 8 100 53.5 5.3
0 8/7 8 100 50.8 7.8
il 8/7 8 100 55.0 3.2
13 e 7 100 67.4 4.8
7/28 7 LY 50.1 8.8
9/25 2 100 64.0 7.0
14 7/23 8 100 61.3 4.7
9/4 6 100 61.3 1.9
1B /29 8 100 59.1 5.7
8/14 9 100 52.2 3.0
17 312 3 100 68.0 1.6
/29 8 100 54.9 2.4
20 6/14 8 100 60.6 3.4
21 e 5 100 65.2 .8
Fishwneel  8/2 4 25 65.0 75 39.0 9.5
Fishwheel 8/25 4 100 70.3 6.7

27



Table 15. Age and lenath semples of coho fry collectec at Whisker's Creek, Chase, Lane
and McKenzie Creeks, Susitna River, Devil’s Canyon Project, 1975. :

0.0 Age Class
Siough No. Date Sample Percent Hean d
Size Composition Length({mm) Deviati

dhiskers

Ccreck 7/28 8 100 48.8 4.6

Chase ’
Cresk 7717 5 100 50.0 5.0

Lang :

troek /26 B 100 61.3 5.7

PecKenzio ’

Creek 8/6 8 100 51.0 3.9

Table 6. Age and length samples of king salmon fry in Slough Number 15, Susitna River,
gevil's Canyon Project, 1975,

=

0.0 Age Class.

Siough  Date  Sample Percent Mean Standard Mean Standard Condition
Size Composition  Length{mm) Deviation Weight Deviation Factor
) 8/14 £ 100 56.7 3.7 1.3 0.23 1,013




;3@ salmon f?? {G

tshawvischa) were collected in Siough Number 15.
T+ mean length and mean weight were 50.7 mm and 1.3 gm, respectively (Table
35)3, "i

> sockeye saimon fry were observed in the sioughs by survey crews

tesident {ish species were found in sloughs containing saimen fry.
waviing fry {thymallus arcticus) were observed in Sloughs Numbers 2,
F1, 13, 20 and 2)

>, 10,
- Whitefish fry (Coregonidae) were found in Slouuh
Hambers 8, 10, 13, 20 and 21,

| Javenzle rainbow trout (Salmo gairdneri)
wey e observed in Slough Number 20. Sculpins {Cottidae) and suckers
{Catostomidae) were observed in many slough areas.

Limited artificial substrate sampling was conducted to determine
sprcies composition of the insect population in tributary streams of the
Susitna River. Foregut analysis of salmon fry provided comparative data
on food av&%iabiiity. he 1

The most commen insects were stoneflies (Plecopter
Perlodidae: isa erla sp.) and "no-see-ums” (Diptera:
Dasyhelea sp.}.~

Ceratopogonidae:
Also 9re5%nt were:

Simuliidae: Diptera (black-flies)

Heptageniidae: Ephemeroptera (mayflies):

Cinyama sp.
frea&éesisp.

Rhyacophiia sp.
Psychomyia sp.
The tow number of insects captured was due to the late dates of substrate
instailation. No Plecoptera were found in Waterfall Creek samples. Plecop-
rera adilts were, however, very common after late July. No-see-ums adults
also very common accounting for the low number of larvae in the samples.
Large numbers of Psychomia sp. larvae {up to 4 per sq ft) were observed in
tho s*!t bottoms of some areas (S?Guq%f Numbers 4,
}u ety o f

.4 and McKenzie Creek)
5 shoul
L{‘i V:‘éi‘.‘i\r:x"c

d be installed in early June to p!ﬁvwae more detailed data
s composition.

“hyacophilidae: Tricoptera (caddis flies):
“sychomyiidae: i

Tricoptera {caddis flies):

PRGN

yreaut analysis of coho fry demonstrated the importance of insect
farvac in the diets of rearing fich {Table 17)

mmpor - ant food source. A Jarger

Aot \.Jt” stomach sampies

fry were collected,
mportance

Salmon eggs were also an
variety of insects were present in the Tal-
This 1s probably due to the time of year these
More detalied studies on insect penulations and their
in salmon fry diets 1s required

Escapement Surveys

Chum calmon spawning occurved in Sioughs Numbers 3, 9, 13, “5%
To, o Tase wreek and Indian River. Peak spawning occurred during the
a5t ek of Auqust and firet three weeks of September (Table 18,.
Gunbors 9 and 21

Stonghs
contained the larqgest numbers spawning adults.

of
ceowntog socheye

[ o y gn 3 §
Py aabher -

salmon were opserved in rour sloughs and %“w&@ streams.
it 20 containea spawning socveye and chum s Ti

cohect densaty of Soawning occurved In Sioughs Humb 1
i g cecurred petween Ndgust 26 and Septembey




Table 17. Stomach content analysis of cohe salmon fry collected at Sloughs Ngm?ers 9,
11 and 15, Susitna River and Slough Number 2, Talkeetna River, Devil's

Canyon Project, 1975.

Length Weight  Relative
STough Ho, Date {mm) {(a} Condition Contents
Susitna River
15 8/14/75 50 1.6 full 1 egg, 1 Diptera larvae
5 Trichoptera larvae
50 1.3 empty
50 1.4 1/2 Trichoptera larvae, detritus
i Diptera larvae
58 1.8 full 1 egg, detritus, Diptera larvae
5% 1.5 1/2 1 eqq
84 1.4 3/4 Diptera larvae, algae, Trichoptera
larvae, detritus
50 1.3 empty
56 1.4 empty
53 1.5 /2 Diptera larvae & pupae, algae,
Trichoptera larvae, detritus
9 5/6/74 78 6.1 full 2 eggs
65 3.6 1/2 Diptera nymphs
61 3.2 full 2 eqggs, Diptera nymphs
60 2.6 1/2 3 Diptera larvae
69 4,2 full 2 eqgs, 1 Trichoptera larvae
65 3.3 empty
68 3.7 173 1 eqq
&6 3.4 empty
63 3.0 empty
54 2.3 1/4 detritus
i1 8/6/75 67 4.0 full 2 eggs
63 2.9 empty
60 2.7 full 2 eqgs, ? Tricnoptera
57 2.4 1/2 ? Trichepter +, aetrit.s, algae
58 2.5 full 2 egqs, detitus
55 2.0 Full 1 eqy, 8 Trochoptera (heads)
Tajkeetna River
£ H/5775 49 1.4 3/4 & Trichoptera larvae, blue-green
algae, ? Diptera larvae
49 i.5 full Diptera larvae & papae, aloae,
detritus, Trichoptera, Odonata,
Plecoptera, Coleontore
56 1.8 374 Trichoptera lervie, algae, detyvytus,
Plecoptera, Diptera larvae
.48 1.3 empty
&7 1.3 /2 Teichoptera larvoe, detritue, algae
45 i.? Full Trichoptera larvaos, Diptera larvae
Odonata (7)), detritus
46 A a/4a Vegy, Trichoptera Tarvae, algae

Biptera lorvae



Y. Peak adult escapement survey counts for chum, pink, sockeye and king salmon,

Sockeye Salmon Surveys

Table 18

Susitna River, Devil's Canyon Project, 1975.

Chum Salmon Surveys

Density

Lecation Date Live Dead Total
Stough No. 3B  9/3 50 Q 50
Lane Creek 3/17 3 0 3
Siough No. 9 9/27 584 127 181
Stough No. 13 9/25 1 G 1
Stough No. 15 9/6 1 0 1
Stough No. 16 8/26 12 0 12
indian River 8/12 70 i} 70
Siough No. 21 9/6 246 4 250
Total 437 131 568

Pink Salmon Surveys

Density

location ~ Date Live Dead Total
d¢n July Creek 8/17 143 5 148
Indian River 8/12 312 9 32
Lane Creck 8/17 96 10 106
Total 551 24

575

Density
Location Date Live Oead Total
Slough 38 9/3 14 1 15
4th July Creek 8/17 1 Y 1
Siough No. 11 9/4 84 = 84
Slough No, 19 8/26 16 4 20
§ ough 3. 21 9725 74 1 75
HuKenz . Creek 9/27 45 i 46
Indian Rivee 9/26 1 0 1
Total 235 7 242
_King Salmon Surveys

. Density
Location Dete Live fDead TYotal
Whisker'’s Cr.  8/4 19 3 22
dth July Creek 8/9 1 0 ]
Indian River 8/12 10 0 10
Portage Creek 7/29 29 0 29
Total 59 3 62



Pink and king salmon were observerd spawning only in clearwater streams.
The peak in pins v was from A 12 thr h A st 17 and the peak
ine Peax In pInk J»awm; 4 was Trom \uqus & rouq uquse al e p
of king spawning from July 29 to Auqgust 12 (Table 10). The survey counts
of the clearwater tributary streams do not reflect the total number of
spawaén? calmon, but only the density within the index areas (Appendix II,
Table 7)

Talkeetna and Chulitna Piver Jnvestigations

investigations were initiated on the Talkeetna and Chulitna Rivers
nodune 19750 Surveys located 13 potential spawning and rearing sloughs
and two clearwaler tributary streams n the Talkeetna River from the con-
fluence with the Susitna Piver upstream about 16 miles (26 km) to Clear
Creek {(Figure 3Y'.  The mainstem Talkeetna Piver flowed throuch some of
tha Lﬁi&ﬂli9§ s cugh areas making ¥ry counts impossible due tn silty water
conditions. Only one slough erea was accessible by boat on the Chulitna
River due {0 the braided nature of the mouth. One slough was identified
on the mainctem Susitna River from the Talkeetna River downstream to the
Anchorage-Fairbanks Highway bridge (Appendix I, Figure 41). MNo fry were
observed in this slough.

Rearing coho and chum salmon fry were observed in the Tolkeetna River
sloucns duving Jure surveys.  Chum salmon were collectad from Slougns Numbers
1, 4 and Boaver Pond Slough. Seventeen samples were collected from Slough
Number 1 (Table 19). The mean Yengths of chum salmon fry from Beaver Pond
Stouanh and Siough Number 4 were 38.4 and 37.6 mm, respectively. No chum
salmon fry were observed in the sloughs after the first week of June.

Coho satmon fry were observed in Sloughs Humbers 1, 2, 9 and Beaver
Pond Stough during June surveys. Ti» mean lenqths F&ﬂﬂ&d from 42.2 mm
in Stough Humber 2 to 73.6 wm in Stough Number §. A1l were 0.0 aqe fish
produced from the 1973 brood year (Table 20). The largest numbers of fry
were observed n Stough humber 2. High water conditions in mid-June pre-
vented furtiier boat surveys. An aerial reconnaissance was conducted to
mhsawvv conditions of the river and note the presence of king salmon adults
Aigrating 1o spawning areas. Mo adults were observod.  Further samnling
was postoened unlil conditions of the river permitted.

E.capement <urveys were anitiatet the inird week of July and continued
through mid-Septomner.  Rearing cobs fry were observos in 8 slough areas
and one cle mwater tribut avy stream (Appendix IT, Tables 8 and 9). Only
ot represencat ve of the 1.0 age class coho fry was cellec Led ir 1 Talkeetna
River siougn. Mo other 5a¥mor fry species were ob<erved, Grayling and white-
Tisny resident soncies, were observed in Clear Creel slough on Auwaust 19,

Chat s lnon were Lhe un*g adult species observot cnawning in the slough
can o Do Talkootna River by the escanenent surve, crew.  Peports from
Lo Ll s e o cooothor decartrent byolooists did, nowever, document sock -
ek ded Cau o almon spawning o clearwater tr butaries.  Taas were
cecoverod feom Chunilna Trecl, Clear Creck and Stepnan Lake (Table 4),

Revaay swve s of ”inwﬂdﬂ upstream fron Cloar “veek revealed high densities
dhosoonsgey chum salmon,



Table 19. Age and length samples of chum salmon fry from Slough Number 1,
Beaver Pond Slough, and Slough Number 4, Talkeetna River, Devil's
Canyon Project, 1975,

0.0 r e Class

Stough Number Date Sampﬁei' . “TMean Standard
Size Length (mm) “Deviation
1 6/5 17 35.7 2.2
Beaver Pond 6/5 10 38.4 3.4
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ceste 200 Zee ard leagth of cono salvon fry fros Stoughs Humbers 1, 2, Beaver Pond, Billion, 34, 5, 6, 7, Whiskey znd @,
Tilicetna River, Devii's Canyor Project, 1875
- 5,0 fae £ass 1.0 Age Class
i P - - : e ; ;
2i0UgL S0, cate Sarps Percent Meer length Standard Percent Mean Length Standard
Size Composition NS Deviation Composition (mm) Deviation
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