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PREFACE

This report is one of a series of reports prepared for the Alaska Power
Authority (APA) by the Alaska Department of Fish and Game (ADF&G) to
provide information to be used in evaluating the feasibility of the
proposed Susitna Hydroelectric Project. The ADF&G Susitna Hydro Aquatic

Studies program was initiated in November 1980.

The report covers studies of juvenile salmon and resident fish species
of the Susitna River conducted from May through October 1984, In
addition, some information on overwintering of resident fish radio-
tagged in 1983 is included. The majority of the effort during the 1984
open-water season was on the lower river (from the mouth to the Chulitna
River confluence). No studies were conducted this year in the area

above Devil Canyon. This volume consists of four parts.

Part 1 (RSA Tasks 16A and 16B) covers the migration and growth of
juvenile salmon. Coded wire tagging of chum and sockeye fry in the
middle river (Chulitna River confluence to Devil Canyon) and collecting
of all.species of outmigrating fry at Talkeetna Station were similar to
1983 studies. In addition, a mark-and-recapture cold branding study was
conducted in tributaries, sloughs, and side channels of the middle river
to obtain an index of chinock and coho juvenile salmon abundance and
residence time in these rearing areas. This study complements the coded
wire tagging studies of chum and sockeye fry in the middle river. Also,

outmiarant traps were operated at Flathorn Station (River Mile
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near the mouth of the river to obtain a timing index of outmigration

from the lower river.

Studies of the distribution and relative abundance of juvenile salmon
and modelling of rearing habitat in the lower river are discussed 1in
Part 2 (RSA Tasks 14 and 36). These studies were similar to those
conducted in the middle river in 1983. Habitat suitability criteria
developed for the middle river were utced for the Tlower river unless
evidence of different conditions in the Tlower river necessitated
modifications. Habitat modelling results from 14 RJHAB model sites and
& IFIM model sites are presented. The RJHAB and IFIM models were

compared by using both at two sites.

Part 3 (RSA Task 14) contains the results of resident fish :tudies in
both the middie and lower river. Monitoring of fish movement through
use of radio tags was continued and index sites in the middle river were
samplied as part of th2 Tong term monitoring effort. Population esti-

mates for some species were made from multiple year mark-recapture data.

Part 4 (RSA Task 16A) is a statistical time series analysis of 1983 and
1984 discharge, turbidity, and juvenile salmon outmigration data in the
middle river. This part represents the beginning of an effort to
analyze, integrate, and summarize the five years of data collected by
the Susitna Aguatic Studies Program. The final report on this five year

surmary will be completed a year from now.
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THE MIGRATION AND GROWTH OF JUVENILE SALMON

IN THE SUSITNA RIVER

Report No. 7, Part 1

by Kent J. Roth and Mike E. Stratton

Alaska Department of Fish and Game
Susitna Aquatic Studies Program
620 East 10th Avenue, Suite 302

Anchorage, Alaska 99501

ABSTRACT

Studies of adult salmon spawning, embryo incubation, and juvenile
rearing are all critical in understanding the current habitat dynamics
of the Susitna River but the final measure of the value of a reach of
river to the freshwater 1ife stages of saimon is the number and condi-
tion of the fry which outmigrate from the reach to the ocean. Baseline
data on salmon outmigration have been collected at Talkeetna Station (RM
103.0) for the past three years. The data from 1982 and 1983 had shown
that a substantial number of chinook, coho, and sockeye fry outmigrate
from the middle river during taeir first summer. Because the majority
of returning adults have spent at least one winter rearing in fresh-
water, an important question was whether these age 0+ fish overwintered
in the lower river of had a low survival rate. To help answer this
question, outmigrant traps were also operated neer the mouth of the

Susitna River (RM 22.4) during 1984, Mark and recapture studies aave
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population estimates for chum and sockeye fry (marked by coded wire
tags) in the Susitna River above Talkeetna Station (middle river) and
for chinook and coho fry (marked by cold branding) in Indian River and
other sites. " The cold branding study also monitored outmigration timing
from Indian River and obtained estimates of juvenile chinook residence
time in mainstem rearing areas. The Talkeetna River and Deshka River
were alsu intermittently sampied to help explain the mainstem outmigrant
trap data. Age 0+ chinook fry apparently outmigrate from the middle
river upon reaching a critical size. A large proportion remain to
overwinter and outmigrate during their second summer. Coho fry outmi-
grate at a wider range of lengths than chinook fry so the cumulative
bicmass of cohc fry lags behind the cumulative numbers of individuals by
one or two weeks. Age 0+ chinook and coho fry grow about 30 mm in
Tength during the open-water season. Juvenile sockeye salmon appear to
seek out lake-like rearing areas at a size of about 50 mm. The limited
amount of this habitat in the middle river forces them to the Jlower
river. The estimated middle river population size was 299,000 for age
0+ sockeye and 2,039,000 for chum fry. Chum fry feeding in the middle
river was demonstrated by their growth and by analysis of stomach

contents.,



...Tm. @md Ne & amw
+0 °By T £

140448 FLun usd yogey 1°1°¢
uowjes JoouLyy 1°¢

SIS3y 0°¢

°

=t OO
(SR Es I ap]
L]
OO DY

£l

S9|gRLJARA | BIUSWUOCALAUY
S93RUILYISS |EALAUNS pue uoile|ndod
140449 3lun Jad yo3ed uowes 8| LUlANp

El

sitsAteny  seq €2

@
e

Butpueaq piod

buirbbea suaim pspoy

SdRu) JURABLWINO UOLIRLS euladylel
buLuLas yoesq 4anLy eulradylej
JLBM JURADLWIND UBALY BYYSO(

sdedl juedbLwlno uoL1BLS UADYLR| 4

@
@

L4 @
(SE R AN QNN VI AN I oY)
L 2 &

L3
£

=i ) = L0 W
@

BuLpa009y pue uoL128||0) RIBQ PLOLS A

®
L3

butpueaqg pspo)
burbbey aaLm papoy
uotielsS eulesyje]
J3ALY eulsdy|el
ABALY BYYS3(
UoL3elsS udoyzej4

s
®

L ®
g ] gemd gred guend geod
@ @ L2

®
E

Od OO DS Y g (oN QN aN AN R aN Bt

et O\ O = LD WO
°

SuoL3eo0 Apnmas 1°2

>UOHLIW 0°¢

NOTLINACYINI 0°1

S378¥L XIOGN3ddy 40 1SIT
S3N9YL 40 LSIT

SFHN9I4 40 LSIT
13vdLsay

SIN3IINQD 40 31gvl
SIUIIU0] 4O o1qel/gIWNAN
§8/12/5
[ 39vd/14v4d




DRAFT/PAGE 2
£/21/85
NUMIB/Table of Contents

TABLE OF CONTENTS (Continuad)

i.0

3.1.3 Cold branding
3.1.4 Population estimates

.2 Coho Salmon

3.2.1 Catch per unit effort
3.2.1.1 Age 0+
3.2.1.2 Age 1+ and older
3.2.2 Growth
3.2.2.1 Age 0+
3.2.2.2 Age 1+ and older

.2.3 Cold branding
.2.4 Population estimates

() €
[ )

3 Sockeye Salmon
3.3.1 Catch per unit effort
3.3.1.1 Age 0+
3.3.1.2 Age 1+
3.3.2 Growth
3.3.3 Coded wire tagging and recovery
3.3.4 Population estimates and survival rates of outmigrants

.4 Chum Salmon

3.4.1 Catch per unit effort

3.4.2 Growth

53.4.3 Coded wire tagging and recovery

3.4.4 Population estimates and survival rates of outmigrants

5 Pink Salmon

6 Descriptive Statistics for Catch and Environmental Variables

DISCUSSION

.1 Chinook Salmon

4,7.1 Outmigration

4.1.2 Freshwater 1ife hictory
4.1.3 Estimates of population
3.1.4 Growth



TAE

DRAFT/PAGE 3
5/21/85
NUMIB/Table of Contents

~d

I

<

E OF CONTENTS (Continued)
.2 {Coho Salmon

4.2.1 OQutmigration

4.2.2 Freshwater 1ife history
4,2.3 Growth
.3 Sockeye Salmon

4,3.1 OCutmigration

4.3.2 Freshwater 1ife history
4.3.3 Estimate of population and survival
4.3.4 Growth
.4  Chum Salmon

4.4.,1 OQutmigration

4,4.2 Freshwater 1ife history
4.4,3 Estimate of population and survival
4.4.4 Growth
.5 Pink Saimon

4,5.1 OQOutmigration

4,5.2 Freshwater Tife history
4.5.3 Growth

CONTRIBUTORS

ACKNOWLEDGEMENTS

LITERATURE CITED

APPENDICES

Appendix A Juvenile Salmon Catch and Length
Data, 1984

Appendix B The Schaefer Estimate of Population
Size



DRAFT/PAGE 1
5/21/85
MUM1B/List of Figures

LIST OF FIGURES

Figure

1 Map of Jjuvenile salmon outmigration study
field stations in the Susitna River basin,
1984,

1A Bottom profile of the Susitna River at the
stationary and mobile outmigrant trap
sampling points at Flathorn Station.

2 Map of the stationary outmigrant trap and the
mobile outmigrant trap sampling points on the
Susitna River at Flathorn Station, 1984.

3 Map showing the location of the fyke net weir
on the Deshka River, 1984,

4 Map showing the reach where juvenile salmon
mark-recapture sites are located (RM 122.2 to
144.8 and Indian River) and the locations of
the Talkeetna stationary outmigrant traps (RM
103.0) and the Talkeetna River sampling site
(TRM 1.0), 1984,

4A Map of coded wire tagging and cold branding
sites in the middle reach of the Susitna
River, 1984,

5 Branding locations and sample brands used for
celd branding chinook and coho salmon
juveniles, 1984.

6 Chinook salmon (age O+) average catch per
minnow trap by sampling period and survey
section in Indian River, 1984,

7 Chinook salmon (age 0+) smoothed daily catch
per unit effort and adjusted cumulative catch
recorded at  the Talkeetaa  stationary
outmigrant traps, May 14 through October 6,
1984,

8 Chinook salmon (age 0+) smoothed daily catch
per unit effort and adjusted cumulative catch
recorded at the Flathorn stationary
outmigrant trap, May 20 through October 1,
1984,



DRAFT/PAGE 2
5/21/85
NUMIB/List of Figures

LIST OF FIGURES ‘Continued)

9 Chinook salmon (age 0+) daily catch per unit
effort recorded at the Flathorn mobile
outmigrant trap, July 12 through August 30,
1984,

10 Chinook salmon (age O0+) percent of total
catch by sampling point recorded at the
Flathorn mobile outmigrant trap, 1984.

11 Chinook salmon (age 0+) catch per unit effort
by sampling pericd recorded at JAHS sites in
the lower reach of the Susitna River, 1984.

12 Chinook salmon (age 1+) smoothed daily catch
per unit effort and adjusted cumulative catch
recorded at the Talkeetna  stationary
outgﬁgrant traps, May 14 through October 6,
1984,

13 Chinook salmon (age 1+) smoothed daily catch
per unit effort and adjusted cumulative catch
recorded at the Flathorn stationary
outmigrant trap, May 20 through October 1,
1984,

14 Chinook salmon (age 0+) mean length and range
of lengths by sampling period for fish
collected in the lower and middle reach of
the Susitna River, 1984,

15 The Tlinear regression of the weight/length
relationship for Juvenile chinook salmon
collected at the Talkeetna stationary
outmigrant traps, 1984,

16 Coho salmon (age O+) average catch per minnow
trap by sampling period and survey section
in Indian River, 1984,

17 Coho salmon (age O+) smoothed daily catch per
unit effort and adjusted cumulative catch
recorded at  the  Talkeetna  stationary
outmigrant traps, May 14 through October 6,

1984,

18 Coho salmon (age 0+) smoothed daily catch per
unit effort and adjusted cumulative catch
recorded  at the Flathorn stationary

outmigrant trap, May 20 through October 1,
1984,



saunbi4 40 1St

267 “deay quedbruino S| Lgow uAoULE] 4
1 Qe mm SPEN @gwga buijdwes Ag yoyed
301 9yl 40 weddad (+0 obe) uouwes 2483008 ¥/

‘7861
“1¢ asnbny yodnoayy 21 Afnp ‘deaz jqueabruwgno
LLQoW  u4Oyle|4  BYl 1e  Pepa0dad 140448
ytun uad yojed ApLep (+0 °be) uowies 249008 /2

861
“1 48q030(Q ybnousyz og Aep cdeas ueabrwino
AaeuoLiels udoyleld 3yl 10 POpPA0DaU
038D BALIENWND pa3snlpe pue 340448 3Lun Jsad
yored Aprep payzoows (+Q 9be) uow|es 343008 ¥/

7861
‘g 42q0120 ybnouayyr 1 Aew °sdean ueuabrwino
AJRBUOLIRLS  BUISSLBRL Yl e p3pJ0II!
4yoled aALze|nwnd pazsnlpe pue 340443 2iun 4ad
yojeo ApiLep payjoows (+(Q abe) uouijes 243320S Gz

861 ¢sdeual aueubiuwgno
AdBUOLIRB]S  BUIBY Bl  BYl 1B pIIS8 |02
uowjes  oyood  sfiusAnl a0y  diysuoiriesd
yabuap/aybream sy 40 uoissaubaa desul] 8yj ¥

"$B6T “Y4IALY RULLSNS Y} JO
yoead S|PPLW PUBR ASMO| 39yl ul palda||0d ysij
404 yauow Aq yibus| uesw (+] sbe) uow|es 0yo) ¢z

Y861 ‘URALY
PULLSNS BY] JO Yoedu 3PPLW puR JU3MO| Byl ul
pa128| 00 ysSid 4ot potuad bup|dwes Aq syibusy
40 abues pue yjbus| uesw (+Q obe) uowjes 0yo) 22

‘v861
‘1 4290300 ybnoayy 0z Aey “dedayz ueabiwino

AARUOLIRLS UJACYIR|4 Byl I PapuaodaJd  yo3ed
8ALlE|NUND paasnlpe pue 340442 3Lun uad yoged
A]Lep payjoous (4splo pue +] abe) uowies oyo) 12

7861
‘9 49Qq0320 ybnouyy 1 Aep “sdeay ueablrwino
A4eu0L1e1S PBUJS3IY R SBUJ B PpIPL0IAL YyO3ed
dALIe | NWND PaIsSN{pe pue 340448 3Lun Jad yd3ed
A{tep payzoows (43p|0 pue +] abe) uowjes oye) 02

"PRET “UDALY PULSNS BYJ JO YOBdJ JBMO|
3yl Ul S31LS SHYQ 1© papuo2dad potrdad buypjdwes
AQ 140448 2tun 4ad yonied spLusanl uowjes oyog 61

(ponutL3uo)y) S3un9id 40 LSIT

1/aTHNN
§8/12/§
£ 39vd/14vda



DRAFT/PAGE 4
5/21/85
NUM1B/List of Figures

LIST OF FIGURES (Continued)

29 Sockeye salmon juvenile catch per unit effort
by sampling period recorded at JAHS sites in
the lower reach of the Susitna River, 1984.

30 Sockeye salmon (age 1+) smoothed daily catch
per unit effort and adjusted cumulative catch
recorded at the Flathorn and Talkeetna
stationary outmigrant traps, May 14 through
October &, 1984,

31 Sockeye salmon (age O+) mean length and range
of lengths by sampling period for fish
collected in the Tower and middle reach of
the Susitna River, 1984.

32 The Tlinear regression of the weight/Tength
relationship for Jjuvenile sockeye salmon
coltected at the Talkeetna stationary
outmigrant traps, 1984.

33 “ength of time between mark and recapture of
coded wire tagged sockeye salmon juveniles in
the middle reach of the Susitna River, 1984,

34 Chum salmon fry smoothed daily catch per unit
effort and adjusted cumulative catch recorded
at the Talkeetna stationary outmigrant traps,
May 14 through October 6, 1984.

35 Chum salmon fry smoothed daily catch per unit
effort and adjusted cumulative catch recorded
at the Flathorn stationary outmigrant trap,
May 20 through October 1, 1984,

36 Chum salmon fry catch per unit effort by
sampling period recorded at JAHS sites in the
lower reach of the Susitna River, 1984,

37 Length of time between the mark and recapture
of coded wire tagged chum salmon juveniles in
the middle reach of the Susitna River, 1984,

38 Pink salmon fry smoothed daily catch per unit
effort and adjusted cumulative catch recorded
at the Talkeetna stationary outmigrant traps,
May 14 through October 6, 1984,

39 Pink salmon fry smoothed daily catch per unit
effort and adjusted cumulative catch recorded
at the Flathorn stationary outmigrant traps,

May 20 through October 1, 1984,



DRAFT/PAGE 5
5/21/85
NUM1B/List of Figures

LIST OF FIGURES (Continued)

39A Mainstem discharge, water temperature, and
turbidity in the middle reach of the Susitna
River, 1984.

398 Mainstem discharge in the Tower reach of the
Susitna River measured at the USGS gaging
station at Susitna Station, 1984.

490 Chinook salmon (age 0+) adjusted cumulative
catch recorded at the Talkeetna stationary
outmigrant traps, 1983 and 1984,

41 Chinook salmon {age 1+) adjusted cumulative
catch recorded at the Talkeetna stationary
outmigrant traps, 1983 and 1984,

42 Chinook salmon (age 0+) mean length and range
of mean lengths by sampling periocd recorded
at the Talkeetna stationary outmigrant traps
during 1982, 1983, and 1984.

43 Chinook salmon adjusted cumulative catch and
biomass by age class recorded at Talkeetna
and Flathorn stations, 1984.

44 Coho salmon (age O0+) adjusted cumulative
catch recorded at the Talkeetna stationary
outmigrant traps, 1983 and 1984,

45 Coho salmon (age 1+) adjusted cumulative
catch recorded at the Talkeetna stationary
outmigrant traps, 1983 and 1984,

46 Coho salmon (age 0+) mean length and range of
mean lengths by sampling period recorded at
the Talkeetna stationary outmigrant traps
during 1982, 1983, and 1984.

47 Coho salmon (age 1+) mean length and range of
mean lengths by sampling period recorded at
the Talkeetna stationary outmigrant traps
during 1982, 1983, and 1984,

48 Coho salmon adjusted cumuiative catch and
biomass by age class recorded at Talkeetna
and Flathorn Stations, 1984,

49 Sockeye salmon (age 0+) adjusted cumulative
catch recorded at the Talkeetna stationary
outmigrant traps, 1983 and 1984,



DRAFT/PAGE 6
5/21/85
NUM1B/List of Figures

LIST OF FIGURES (Continued)

50 Mean Tlength of coded wire tagged sockeye
salmon fry at recovery sites in the middle
reach of the Susitna River by week, 1984,

51 Sockeye salmon (age 0+) mean length and range
of mean Tlengths by sampling period recorded
at the Talkeetna stationary outmigrant traps
during 1982, 1983, and 1984.

52 Sockeye salmon adjusted cumulative catch and
biomass by age class recorded at Talkeetna
and Flathorn Stations, 1984,

53 Chum salmon fry adjusted cumulative catch
recorded at the Talkeetna  stationary
outmigrant traps, 1983 and 1984,

54 Mean length of coded wire tagged chum salmon
fry at recovery sites in the middle reach of
the Susitna River by 5 day period, 1984.

55 Pink salmon fry adjusted cumulative catch
recorded at  the Talkeetna  stationary
outmigrant traps, 1983 and 1984,



DRAFT/PAGE 7
5/21/85
NUM1B/List of Figures

LIST OF TABLES

Table

1 The number of chincok salmon fry marked and
recovered in Indian River by sampling period,
1984,

2 Chinook salmon fry, population estimates by
site for sloughs and side channels surveyed
in the Susitna River above the Chulitna River
confluence, 1984,

3 Coded wire tag release data for sockeye
salmon fry on the Susitna River by tagging
site and release date, 1984.

4 Recoveries of coded wire tagged sockeye
salmon fry at mainstem river sites between
Talkeetna and Devil Canyon, 1984,

(I
~fy €

oded wire tag release data for chum salmon
ry on the Susitna River by tagging site and
release date, 1984,

6 Summary statistics for juvenile salmon catch
per hour by species and age class recorded at
the Talkeetna Station cutmigrant traps, May
14 through October 6, 1984,

7 Summary statistics for habitat variables
recorded on the Susitna River between the
Chulitna River confluence and Devil Canyon,
May 14 through October 6, 1984,

38 Summary statistics for juvenile salmon catch
per hour by species and age class recorded at
the Flathorn Station outmigrant traps, May 20
through October 1, 1984,



DRAFT/PAGE &
5/21,85
NUMIB/List of Figures

LIST OF APPENDIX TABLES

Appendix Table

A-1 Weir catches of Juvenile chinook and coho
salmon on the Deshka River, May 10 through
September 19, 1984,

A-2 Results of incidental minnow trapping in the
Deshka River, 1984,

A3 Number of fish, mean length, and range of
lengths for age 0+ chinook salmon by sampling
period on the Susitna River between Cook
Inlet and Talkeetna, 1984.

4.4 Number of fish, mean length, and range of
lengths for age 0+ chinook salmon by sampling
period on the Susitna River between Talkeetna
and Devil Canyon, 1984.

A-5 Number of fish, mean Tlength, and range of
lengths for age 0+ ccho salmon by sampling
period on the Susitna River between Cook
Inlet and Talkeetna, 1984.

A-6 Number of fish, mean length, and range of
Tengths, for age O+ coho salmon by sampling
period on the Susitna River between Talkeetna
and Devil Canyon, 1984,

A-7 Number of fish, mean length, and range of
lengths for age 1+ coho salmon by sampling
period on the Susitna River between Cook
InTet and Talkeetna, 1984,

A-8 Number of fish, mean length, and range of
lengths for age 1+ coho salmon by sampling
period on the Susitna River between Talkeetna
and Devil Canyon, 1984,

A-S Number of fish, mean length, and range of
Tengths for age 2+ coho salmon by sampling
period on the Susitma River between Cook
InTet and Devil Canyon, 1984,

A-10 Daily catches of cutmigrant chum and sockeye
salmon fry in a fyke net located at the mouth
of Siough 21, May 23 to June 12, 1984,

A-11 Number of fich, mean Tength, and range of
tengths for age 0+ sockeye salmon by sampling
period on the Susitna River between Cook
Intet and Devil Canvon, 1984,



DRAFT/PAGE S
5/21/85
NUMiB/List of Figures

LIST OF APPENDIX TABLES (Continued)

A-12 Number of fish, mean 1length, and range of
lengths for age 1+ sockeye salmon by sampling
period on the Susitna River between Cook Inlet
an Devil Canyon, 1984,

A-13 Number of fish, mean length, and range of
lengths for chum salmon fry by sampling
period on the Susitna River between C(ook
inlet and Devil Canyon, 1984,

B-1 Data collected on the <coded wire tag,
mark-recapture experiment for sockeye salmon
fry to provide a population estimate using
the methods outlined by Schaefer (1951).
Tagging and recovery periods are by eight day
intervals, May 22 through September 18, 1984,

B-2 Computation of the sockeye salmon for
outmigrant population from the data presented
in Appendix Table B-1.

B-3 Data collected on the coded wire tag,
mark-recapture experiment for chum salmon fry
to provide a population estimate using the
methods outlined by Schaefer (1951). Tagging
and recovery periods are by eight day
intervals, May 22 through July 24, 1984.

B-4 Computation of the chum salmon for outmigrant
population from the data presented 1in
Appendix Table B-3.



DRAFT/PAGE 1
4/22/85, 5/6/85, 5/21/85
NUMI/Roth, 5/15/85

1.0 INTRODUCTION

Studies of the migration and growth of juvenile salmon in the mainstem
Susitna River are a part of the ongoing investigations being conducted
by the Resident and Juvenile Anadromous Fish Project (RJ) of the Susitna
Aquatic Studies Program. The scope of these studies has bren to describe
the periods of freshwater residence, growth, and timing of outmigration
for Jjuvenile salmon in the Susitna River and to provide population
estimates for the reach of river between Talkeetna and Devil Canyon.
This report presents the results of juvenile salmon outmigration studies
conducted on the Susitna River between Cook Inltet and Devil Canyon
during the 1984 open-water season. Five Pacific salmon species are

cddressed in this report: chinook (Oncorhynchus tshawytscha), coho (0.

kisutch), sockeye (0. nerka), chum (0. keta), and pink (0. gorbuscha).

Investigations of the distribution, abundance, and migration of juvenile
salmon during 1982 and 1983 were focused primarily on the Susitna River
reach above the Chulitna River confluence {ADFRG 1983, Schmidt et al.
1984). These studies included the operation of stationary outmigrant
traps at Talkeetna Station river mile (RM) 103.0, during 1982 and 1983
and a mark-recapture program for post-emergent chum and sockeve salmon
fry using half-length coded wire tags in 1983 (Roth et al. 1984). These
techniques have provided valuable information on the success of previous
spawning runs, the effect of discharge on redistribution of young-of-
the-year salmon juveniles, and estimates of population and survival for

chum and sockeye salmon fry,
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During the 1984 open-water season, additional tasks were added to
further describe juvenile salmon growth, migration timing, and response
to changing habitat conditions. The study area was expanded to include
the entire river between Cook Inlet and Devil Canyon. New tasks begun
in 1984 were the addition of stationary and mobile outmigrant traps at
Flathorn Station (RM 22.4), intermittent trapping of migrating chinook
salmon juveniles in the Deshka and Talkeetna rivers, and mark-recapture

by cold branding of juvenile chinook and coho salmon in the Curry

Station to Devil Canyon reach.

Investigations of the migration and growth of Jjuvenile saimon above
Talkeetna during 1982 and 1983 indicated extensive migration of
pre-smolt Jjuveniles of all species to areas below this reach. This
migration of pre-smolt chinook salmon was also observed in the Deshka
River in 1980 (Delaney et al. 1581). If this movement is common in the
major tributaries entering the Susitna River, extensive rearing and
growth of juvenile salmon, particularly chirook, may occur in habitats
associated with the mainstem river. Small habitat changes in the reach

of river below Talkeetna could impact large numbers of rearing saimon.

The combined studies of juvenile salmon growth and migration conducted
during the 1984 open-water season were developed to provide data to meet

the following objectives:

0 Estimate the timing, relative abundance, and size of
outmigrating juvenile salmon in the Susitna River above the

Chulitna River confluence.
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Estimate the population of outmigrating chum and sockeye
salmon fry and egg to outmigrant fry survival in this reach of

river.

Estimate the timing and size of outmigrating chum salmon from

the Talkeetna River.

Estimate the timing and rate of movement of juvenile chinook
and coho salmon out of Indian River and their residence time
at selected macrohabitats associated with the mainstem Susitna

River.

Estimate the timing and rate of cutmigration of chinook salmon

juveniles from the Deshka River into the mainstem Susitna.

Estimate the timing and rate of outmigration of Jjuvenile

salmon from the Susitna River intoc Cook Inlet.

Fstimate the rate of growth of Jjuvenile chum and chinook
salmon from the time they enter the Tlower vriver (below
the Chulitna River confluence) until they enter the marine

environment.

Estimate the effect of changes in mainstem Susitna discharge
and other environmental variables on juvenile salmon out-

migration.



DRAFT/PAGE 4

4/22/85, 5/6/85, 5/21/85

NUM1/Roth, 5/15/85
Sampling of chum salmon fry in the Talkeetna River was hindered by
equipment failure and insufficient data were collected for this species,

although some growth and relative abundance data for chinook salmon were

collected.

Although initially designed as a survey of Portage Creek using a
stationary outmigrant trap, the cold branding study was relocated to
Indian River with minnow traps serving as the primary collection
technique. The design of the original collection equipment did not lend
itself well to the continually fluctuating hydraulic conditions present
at Portage Creek. The low numbers of juvenile salmon observed in Portage
Creek after June 15 combined with the comparative logistical inaccessi-
bility of this stream wmade Indian River a better choice for a study

site.

Juvenile salmon outmigration timing and rates during 1984 for the reach
of river between Talkeetna and Devil Canyon (middle vriver) are
presented. Population and survival estimates are provided for chum and
sockeye salmon fry migrating downstream of this reach, and data on
population size and intrastream movements of juvenile chinook and coho
salmon are also given. Length comparisons by species and study area are
provided to show the growth of juvenile salmon for all the sites

surveyed,

The data presented in this report will provide an index that can be used

te determine the size of the present fishery resource, its potential

loss  caused by hydroelectric development, and  the miti
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requirements necessary to compensate for any reductions of the juvenile

salmon populations in the Susitna River.
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2.1.3 Talkeetna River

A beach seine sampling site for outmigrants -/as Tlocated in the north
channel of the Talkeetna River (RM 97.5) approximately one mile upstream

from the river's mouth.(Fig. 4).

2.1.4 Talkeetna Station

Two staticnary outmigrant traps were dep oyed on the mainstem Susitna
River above the Chulitna River confluence at Talkeetna Station (RM
103.0) at the same locations used in 1983. One trap was set off the
east bank {Trap 1' and the .ther off the west bank (Trap 2) of the river
(Fig. 4).

-~

2.1.5 Coded wire tagging

Coded wire tagging sites were selected from those locations above the
Chulitna River confluence where high density spawning by adults was
recorded (Barrett et al. 1984), and from surveys of the availability of
sufficient numbers of post-emergent chum and sockeye salmon fry for
coilection and tagging (Fig. 4). Speéifﬁc coded wire tagging sites (Fig.

4A) were:
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CODED WIRE TAGGING

SITES RIVER MILE
Stough 8B 122.4
Slough 8A 125.3
Stough 9 129.2
Stough 11 135.3
STough 15 137.3
Indian River 138.6
Stough 20 140.1
Stough 21 142.0
Slough 22 144.3

2.1.6 Cold branding

A cold brand mark-recapture study was conducted at the mouth and at
numerous side channels and side sloughs of Indian River (kv 138.6) which
were found to contain large concentrations of juvenile chinook and coho
salmori.  Indian River was divided into three sections for this study.
Section 1 included the mouth upstream to TRM 0.5, Section I! was the
portion of Indian River from TRM 0.5 to 7.5 and Section IIl was from TRM

7.5 upstream to TRM 12.3 (Fig. 4}.

Cold branding was alsc used to estimate the populations and study the

movements of v nile salmon at the following study sites (iig. 4AY:



DRAFT/PAGE 9
4/22/85, 5/6/85, 5/21/85
NUM1/Roth, 5/15/85

COLD BRANDING
SITES RIVER MILE

Moose Siough 123.2
Side Channel 10 133.8
Upper Side Channel 11 135.9

Side Channel Slough 21 141.1
Siough 22 144.3

2.2 Field Data Collection and Recording

2.2.1 Flathorn Station outmigrant traps

The stationary outmigrant trap on the west bank of the Susitna River at

—~ty

Flathorn Station (RM 22.4) was operated from May 20 through October 1,

1984, A description of this outmigrant trap is provided in ADF&G
(1985). The trap was checked at least twice each day to remove the

captured fish and to clean the trap.

the mobile outmigrant trap at Flathorn Station was operated for

il o~y
p i

approximately 20 days each month from Juiy 12 through September 173,

1

description of the trap and its opevation 1s presentod 1o ADFan
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Habitat and biological data recorded for each check of the stationary
outmigrant trap included fishing effort (hours), trap depth (feet),
distance from shore (feet), and catch by species and age class.
Mainstem stage was recorded once each day. The first 25 fish of each

species and age class collected daily were measured for total length

(tip of snout to tip of tail) in millimeters (mm).

Biological and habitat data for the stationary trap were entered
directly into an Epson HX-20 microcomputer in the field. Operational
procedures for the microcomputer and the associated deta form program
are presented in ADF&G (1985). Computer entriss were made for each trap
check throughout the field season. Printouts and cassettes were
periodically transferred to Data Processing to be entered into a

mainframe computer for later data retrieval and analysis.

Transect number, fishing effort, total water column depth, set velocity,
and drift velocity (if the trap was not held stationary during the set)
were recorded for each individual transect point at which the mobile
outmigrant trap was fished. Total catch by species and age class was

also recorded, and total Tength measurements were taken for all captured

o

fish. Data were recorded on a field data form for later analysis.

2.2.2 Deshka River outmigrant weir

A weir was establishea on the Deshka River (RM 40.6) using a fvke net

A A e e e e o L b T . [ T N T ST S - . By e
(3/16 inch cauare mesh) to block a portion of the river. The fyle
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miles (TRM 2.0 - 5.0) periodically from May 10 through June 22. The
weir was moved to TRM 2.5 on July 11 and was fished periodically through

September 18. Minnow traps were fished intermittently from late June

through mid October to supplement the weir data.

Fishing effort and total catch by species and age class were recorded
for the outmigrant weir and the minnow traps. A sample of each species
and age class captured were measured for total length and scale samples

were collected for age determination.

2.2.3 Talkeetna River beach seining

Beach seining (1/8 inch scuare mesh) was conducted one to two times each
week from June 5 through September 15. Sampling was conducted to obtain

a sufficient sample for comparative length and outmigration timing data.

Total catch by species and age class was recorded. A1l captured fish

were measured for total length and released.

2.2.4 Talkeetna Station outmigrant traps

Two inclined plane outmigrant traps were operated continuously in the
mainstem Susitna River at Talkeetna Station (RM 103.0) from May 14

through October 6, 1984 wusing the metnods outlined by Roth et al.

7 ey A
(1684).
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Measurements of the following habitat parameters were recorded daily at
the outmigrant traps: air and surface water temperature (°C), turbidity

(NTU), water velocity (ft/sec), and mainstem stage data. The equipment

and methods used to collect the habitat datz are given in ADF&G (1985).

Trap fishing depths and distances from shore were adjusted to maximize
catches and minimize mortalities. All juvenile fish captured were
anesthetized using MS-222 (Tricaine methanesulfonate). Field specimens
were identified using the gquidelines set forth by McConnel and Snyder
(1972), Trautman (1973), and Morrow (1980). Juvenile chinook and coho
salmon coilected at the traps were checked for a cold brand mark and all
recovered marks were recorded. Chum and sockeye salmon juveniles with
a clipped adipose fin were passed through a detector to verify the
presence of a ccded wire tag. A1l coded wire tagged fish recovered at
the traps were preserved and tags were late removed and decoded using a
reading jig and a binocular microscope. A1l other fish recovered at the
traps were held until anesthetic recovery was complete and then released

downstream of the traps.

Scales were collected from a representative sub-sample of fish captured
for comparison to length frequency data for final age class
determination. Biological and habitat data were entered directly into

% »

an Epson HX-20 microcomputer.

Length and weight relationship data were also collected from samples of

POV e 2%:;5 chinook , Conc, andg i’;a}(,ki‘;{y £25aimon ool ?;‘-fi,,i,:(;af; ot oubmiarard
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traps at Talkeetna Station., Total tength was recorded to the nearest

millimeter and live weights were determined to the nearest 0.1 grain.

2.2.5 Coded wire tagging

The coded wire tagging was conducted at Slough 11 (RM 135.3) from May 16
through June 20, 1984. The fish were transported from the collection
areas to Slough 11 in an aerated tub, tagged, held for at least 24
hours, and then returned tc the collection areas. The fish were also

held overnight at the collection areas prior to release.

The primary fish collection techniques were beach seines which were used
to weir off the downstream end of the collection area. These weirs were
checked at least once each day to collect fish and remove debris. Beach
seining and dip netting supplemented the weir catches at sites where

weiring alone did not provide enough fish for the tagging operation.

The coded wire tagging equipment and implantation procedures are similar
to those outlined by Roth et al. (1984) using the guidelines provided by
Koerner (1977) and Moberly et al. (1977). One-half length binary coded
wire tags measuring 0.02 inches (0.533 mm) in Tength and 0.01 inches
(0.254 mm) in diameter were used in the study. The captured fish were
separated by species and length prior to tagging. Physical differences
between fish required the use of separate head molds for each species
and tlength class. Fifty fish of each group were measured for total

- ER]

PR b P B NS 3 b oy v s v | I | PN S N £ . P NP N
tength to determine the ry oper nead moids for the ta JOoing  Srooedure,
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The adipose fin was clipped from each fish prior to tagging to provide a
visual indicator of the presence of a coded wire tag. At the end of
each tagging day, a subsample of 100 tagged fish were anesthetized and
passed through the quality control device to determine the tag retention
rate. Mortalities were recorded the following day and just prior to
release. A single tag code was used for each species tagged and for
pach collection site. Six distince tag codes were used for juveniie

sockeye salmon and fourteen distinct tag codes were used for juvenile

chum salmon.

Coded wire tagging data recorded at each site included date tagged, tag
code, species, number of fish tagged, percent tag retention, mortality,
and date and time of release. Total numbers of fish tagged by species,
collection site, and release date as well as final tag retention and

mortality were tabulated for each tag code.

2.2.6 Cold branding

Mark-recapture studies wusing cold branding were conducted from July
through mid October. Sites in Indian River were sampled twice a month
and fish were capturad, branded, and released continually throughout the
field season. Saupling in the sloughs and side channels of the Susitna
River was conducted for five consecutive days and captured fish were
either branded and released the same day or held until the end of the

five day period before release.
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Primary collection techniques were minnow traps, beach seines, and dip
nets. Captured fish were transported from the areas of collection to
the Gold Creek field camp for cold brand marking. Cold branded fish
from all sites except Indian River were heid for 24 hours to determine
marking moriality before being released at the area of collection. Fish

collected in Indian River were marked, held for 24 hours, and then

released at a side slough at TRM 7.2.

The brands consisted of single brass letters or symbols measuring
approximately three millimeters 1in height which were soldered onto
threaded brass caps. Liquid nitrogen was used as the cooling agent and
the branding procedures were similar to these outlined by Raleigh et al.

(1973). The cold branding equipment is described in ADF&G (1885).

Juvenile chinook and coho salmon were marked with a distinctive brand fo
signify the collection site and date of their canture. Fish were marked
on one side of the body at one of three target branding areas (Fig.

5), and a branding time of two seconds was used.

Date, collection site, gear type, fishing effort, species, number of
fish captured, and brand symbol were recorded for each site. The number
of recaptures by species and the symbols for previously marked fish were
also recorded. Total length was measured for 50 fish of each species

during each sampling trip.
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2.3 Data Analysis

2.3.1 Juvenile salmon catch per unit effort

The catch per unit effort (CPUE) data collected for juvenile salmon at,
the stationary outmigrant traps are presented as the average catch per
hour for each calendar day of sampling effort. The catch was expanded
to 24 hour intervals by dividing the number of hours fished on a given
day into 24 and then multiplying this ratio by the catch for each

species and age class.

The catch rates plotted for each species and age class of Juvenile
salmon collected at the stationary traps were smoothed using the von

Hann Tinear filter (Dixon et al. 1981). The equation is:

= L i 1y
EO R CE A IR )
where: Z(t} = smoothed catch per hour for day (t) and

Y( , = observed catch per hour for day (t)

This is similar to a three day moving average except that the current

day is weigh*ed twice as heavily as the preceding and subsequent days.

The cumulative catch totals were adjusted for days not fished by

tabutating the mean of the total catches recorded for the three dave
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Length frequency distribution and scale analysis data were used to
determine the age class composition of chinook, coho, and sockeye salmon

juveniles.

Weights were converted to grams and the data entered into a linear
regression computer program to provide the length/weight relationship
for each species. These data were used to provide estimates of the
total biomass passing the Talkeetna and Flathorn station outmigrant

traps by sampling period through the season.

2.3.2 Population and survival estimates

Potential egg deposition for chum and sockeye salmon was caiculated by
multiplying the average fecundity for each species by the estimated
number of female spawners that passed Curry Station in 1983 (Barrett et
31. 1984). The chum, sockeye, and chinook salmon adult population
astimates were reduced by 40%, 39%, and 7% respectively, to account for
milling fish which eventually spawned below the Chulitna River
confluence (Barrett 1984; Barrett et al. 1984). The following formula

was used to determine egg deposition:

Total potential egg deposition = (E) x (1-M) x (P) x (F)
where:

E = Adult population estimate at Curry Station

M = Percent milling

P = Percent females

| M 5 I [ o I T
F = fAvera ge recdnagi Ly
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Population estimates for chum and sockeye outmigrants were calculated
by the Schaefer (1951) method. Estimates of survival for both species
were determined by dividing the population estimates by the calculated
potential 2gg doposition for each species. Only valid tagged fish were
used in the calculations. The total number of valid tagged fish was
determined by subtracting the mortalities for each day of tagging from
the total number of fish tagged and then multiplying this by the tag
retention rate. Total tag recoveries at the Talkeetna Station out-
migrant traps include only those fish with a coded wire tag. Fish

having a clipped adipose fin but no tag were not considered in the po-

pulation estimates.

Population estimates for chinook and coho salmon were calculated from
the data collected during the cold branding study using the Petersen
(Chapman 1951) or Schaefer (1951) methods, or by comparing catch per
unit efforts. Egg-to-fry survival for chinook salmon in Indian River was
extrapolated using the technique listed above for determination of chum
and sockeye survival except that the estimate of egg deposition was
reduced to represent the percentage of chinook (determined from peak
spawning counts) which spawned in Indian River., Fecundities used were
those measured by Healy and Heard (1984) for Kenai River and Cook In" ¢

chinook salmon.

2.3.3 Environmental variables

" g

Results of a statistical time series analysis of discharge, turbidity,
and age U+ chinook and sockeye salmon outmigration are presentec in Part

] LA N S Y g X
Aot s venort,



DRAFT/PAGE 19 .
4/22/85, 5/6/85, 5/21/85
NUM1/Roth, 5/15/85

3.0 RESULTS

The results of the juvenile salmon outmigration studies are presented by
species. The catch per unit effort (CPUE) data are presented as a
percentage of the highest CPUE (after smoothing) recorded at the
stationary traps during 1984. The cumulative catch data are presented as
a percentage of the total adjusted cumulative catch after application of
the smoothing functions. Juvenile salmon length data collected at
Flathorn Station are from both the stationary and mobile traps and the
length information presented for Talkeetna Station is from both the

stationary traps located at this site.

3.1 Chinook Salmon

3.1.1 Catch per unit effort

3.1.1.1 Age 0O+

Chinook salmon fry were collected incidentally during the coded wire
tugging study in May and June. As chum and sockeye fry were targeted in
the coded wire tagging study, chinook catch rates were not recorded.
Chinook fry were observed to be most abundant at Slough 22 and Indian
River,

The cold branding study captured 26,823 chinook salmon fry in Indian

River from July 1 through October 15, Fifty eight percent of this
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catch was recorded near the mouth of the river (section I), 30% in the
Tower portion (section II) and 12% in the upper portion (section III).
Beach seining of sections Il and III during July captured 3,280 chinook
salmon fry; 66% in section III and 34% in section II. Minnow trapping
begun in Indian River in late July collected a total of 23,543 chinook
iry during 947 minnow trap days (defined as one trap day for each

overnight minnow trap set) for a season average of 24.9 fish per trap

day.

Catch rates in Indian River (Fig. 6) were generally highest in section
IT except during late August when high and turbid water conditions
reduced trapping effectiveness. The CPUE for chinocok fry in Indian
River for all sections combined was highest during late July (average of
36 fish per trap day) and steadily declined through the season to a Tow

of 15 fish per trap day in early October.

A total of 11,875 chinock salmon fry were captured in sloughs and side
channels 1in the middle reach of the Susitna River during the cold
branding study from July 1 through October 15. Sloughs accounted for
84% of the catch while the remaining 16% were collected in side
channels. Beach seining during July and August collected 39% of the
total catch at these sites while minnow trapping begun 1in early

September captured 61% of the chinook fry.
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The 7,291 chinook salmon Try captured by minnow trapping at slough and
side channel sites in the middle river were colilected during 378 minnow
trap days for an average of 19 fish per trap day. Mean CPUE by study
site ranged from a high of 48 fish per trap day at Slough 22 during
early October to a Tow of 3 fish per trap day at Side Channel 21 in late

September.

A total of 14,110 chinook salmon fry were coilected at the Talkesina
Station outmigrant traps. Peak catches were recorded from late June
through early August and the highest catch rate of 17.2 chinook fry per
hour was recorded on July 26 (Fig. 7). Fifty percent of the catch was
recorded by July 20. Catches decreased after early August and the last

capture of chinook fry at this site was recorded on September 29.

A total of 2,118 chinook salmon fry were captured in the stationary
outmigrant trap at Flathorn Station  Catch rates were greatest betlween
late June and late August (Fig. 8). The chinook fry catch rate at this
site peaked at 7.8 fish per hour on July 23, 50% of the captures were

recorded by July 13, and the last capture was recorded on September 30.

The highest catch rate of the Flathorn Station mobile trap was 16.2 fish
per hour, recorded on July 23 (Fig. 9). Of the 189 chinook fry
coltected in the mobile trap during 1984, 60% were captured at bank
transect sampling points and the remaining captures occurred at center

channel sampling sites (Fig. 10).
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Figure 7. Chinook saimon (age 0+) smoothed daily catch per unit effort
and adjusted cumulative catch recorded at the Talkeetna
stationary outmigrant traps, May 14 through October 6, 1984,
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Figure 9.

Chin.ok salmon (age 0+) daily catch per unit effort recorded
at the Flathorn mobile outaigrant trap, July 12 through

August 30, 1984.
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The Deshka River weir captured 1,808 chinook salmon during 1984
(Appendix Table A-1)., Eighty-eight percent of the captures were
recorded during July and the peak catch rate of 21.2 fish per hour was

recorded on July 25. Minnow trap catches at this site were highest

during late June at 8.7 fish per trap (Appendix Table A-2).

A total of 1,356 chinook salmon fry were collected in the Tower reach of
the Susitna River by the Juvenile Aquatic Habitat Studies (JAHS) survevs
from June through early October (see Part 2 of this report). Catch
rates for all sites combined peaked in August and then decreased through

early October (Fig. 11).

3.1.1.2 Age 1+

Age 1+ chinook salmon were captured incidentally during the coded wire
tagging Study in May and June and were most abundant at Indian River and
Stough 11. No age 1+ chinook were captured during the cold branding

study begun in July, as most of these fish had outmigrated by tnat time.

Peak catch rates of the 1,321 age 1+ chinook captured at the Talkeetna
Station outmigrant traps were recorded during the deployment of the
traps in mid Mey and again in mid and late June (Fig. 12). Fifty
percent of the season catches occurred by June 23. The highest catch
rate for this age class was 3.6 Tish per hour recorded on May 15 and the

last age 1+ chinook was captured in the traps on August 7,
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Catch rates for the 346 age 1+ chinook salmon captured at Flathorn
Station were highest during early June (Fig. 13). The highest CPUE of
6.4 fish per hour was recorded on June 14 (0% of the season total by

this date) and the last age 1+ chinook was collected at this site on

August 23.

N'ne age 1+ chinook salmon were collected in the Deshka River during
weir and minnow trap sampling, with the Tlast capture recorded on October

10.

3.1.2 Growth

3.1.2.1 Age 0+

Chinook fry collected between Talkeetna and Devil Canyon (middle river)
averaged 43 mm during late May and showed a steady growth through the
season 1o a mean length of 64 mm by early October (Fig. 14). Age 0+
chinook collected between Coock Inlet and Talkeetna (lower river) during
the same period averaged consistently larger than fry collected in the
middle vriver. Chinook fry in the Tower river increased from a mean
length of 41 mm in late May to 75 mm in early October. The number of
fish measured, mean length, ana range of lengths by sampling period for
chinook saimon fry are presented foir eaci data collection area in

Appendix Table A-3 and A-4.
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3.1.2.2 Age 1+

Age 1+ chinook salmon for all sites sampled averaged 78 mm during May
and the mean Jength increased to 90 mm during early June. Average
Tengths for this age class stayed the same through late July by which

time most of the age 1+ chinook had migrated out of the Susitna River.
A sample of juvenile chinook was measured at Talkeetna Station to
provide a relationship between length and weight for fish passing this

site (Fig. 15).

3.1.3 Cold branding

A total of 23,406 chinook salmon fry were cold branded in Indian River
between July 1 and October 15, 1984 (Table 1). One hundred forty-seven
of these marked fish were later recaptured in Indian River, five were
captured 1in the Talkeetna Station outmigrant traps, and five were
captured below Indian River in side channels and slcughs associated with
the mainstem Susitna River. The time between release of marked chinook
fry in Indian River at TRM 7.2 and their subsequent recapture at the
mouth of this tributary ranged from nine to 70 days with a mean of 30
days. The five chinook fry branded in Indian River which were collected
in the outmigrant traps at Talkeetna Station averaged 17 days between

release and recapture with a range from 8 to 26 days.

A total of 9,802 chinock salmon fry were cold branded in

I P A S o S [ P YT I 4 . :
side channels in the midale vriver between July 1 and
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Table 1. The number of chinook salmon fry marked and recovered in lIndian River by
sampliing period, 1984,

Recapture Period

Number

Marking of Fish  July August August Sept. Sept. Oct

Period Marked 16-31 1-15 16-31 =15 16-30 1-15 Total
July 1-15 2,093 26 10 5 Z 3 3 49
July 16-31 1,924 - 5 4 5 5 2 21
August 1-15 6,735 - - 8 17 8 8 41
August 16-31 3,806 - - - b 5 2 11
September 1-15 5,492 - - - - 17 7 24
September 16-30 3,356 - - - - - 1 1

TOTALS 23,406 26 15 17 28 38 23 147
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these fish, 643 (6.6%) were later recaptured; 631 1in the same slough
they were originally marked and released, six fish in sloughs and side
chanuels downstream from their release sites, four fish in the Talkeetna
Station traps and two fTish at sites upstream from their points of
release. The branded chinook fry collected in the Talkeetna outmigrant

traps averaged 12 days between release and recapture with a range from 8

to 17 days.

3.1.4 Population estimates

Females comprised 43.9% of the estimated population of 8,450 adult
chincok salmon (greater than 350 mm) which passed Curry Station in 1983
(confidence intervals (C.I.) of 5,700 to 13,150 fish). Indian River
chinook comprised 26.9% of the peak spawning surve; counts (Barrett et
al. 1984). An estimated 10,635,000 eggs were deposited in Indian River
during 1983 which provided a total production of 3,211,000 chinook
salmon fry during 1984, a survival rate of 30.2% (C.I. - 19.4 toc 44.8%).
The calculations used in the Schaefer estimate of population for chinook

fry in Indian River are provided in Appendix B,

Population estimate experiments were conducted at four sioughs and three
side channels in the middle river during the cold branding study (Table
2). Populations were estimated at a high of 47,050 chinook fry in

Stough 22 to a low of 3,420 in Lpper Side Channel 11.
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Table 2. Chinook salmon fry, population estiamtes by site for slcoughs and side
gggz?eis surveyed in the Susitna River above the Chulitns River confluence,
Sampling Branding Recapture Estimate Population
Site Dates Dates Method Estimate
Upper Side Channel 11 7/19 - 8/1 7/30 - 8/2 Schaefer 3,420
Side Channel 10 7/16 - 7/19 7/17 - 7720 Schaefer 7,620
Moose Slough 8/8 - 8/11 8/9 - 8/12 Schaefer 4,990
Stough 22 9/8 - 9/13 10/8 Petersen 47,050
Stough 19 8/29 9/26 Petersen 4,550
Side Channel 21 9/24 - 9/26 CPUE Index 3,700
Slough 20 10/8 - 10/12 CPUE Index 13,800
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3.2 Coho Salmon

3.2.1 Catch per unit effort

3.2.1.1 Age 0O+

Juvenile coho salmon were observed during the coded wire .agging study
to be most abundant at Indian River. Catch rates were not recorded.
The cold branding study collected 1,548 coho salmon fry in Indian River
from July 1 through October 15. Of this catch, 31% of the coho were
captured in Section I, 44% in section II and 26% in section III. Beach
seining of sections Il and III during July captured 444 juvenile coho
salmony 76% in section II and 24% in section III. Minnow trapping begun
in late July captured 1,129 juvenile coho salmon during 947 minnow trap
days for a season average of 1.2 coho per trap day. Of these catches,
43% were recorded in the lower section, 31% in the middle section, and

26% in the upper section.

The catch per unit effort for all Indian River sections combined was
steady through the season ranging from 1.1 to 1.5 fish per trap day
(Fig.16). Catches of coho fryv were always highest in section III which
averaged 5.0 coho per trap day over the season. Season average CPUE in
section 1T was 1.4 coho per trap day and Section I averaged 0.8 coho per
trap day.

A total of 90 coho salmon fry were captured during tne cold branding

study in ¢ éiﬁ@@?%ﬁ and side channels 1. the wmiddle Susitna River.
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Figure 16. Coho salmon (age 0+) average catch per minnow trap by sampling
period and survey section in Indian River, 1984.































































































































































































































































































































