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~ PREFACE 

T h i s  report i s  one o f  a ser ies  o q  reports prepared f o r  the Alaska Power 

Author i t y  (APA by the A l a s k a  Departnent o f  F i s h  and Game (ADF&G) t o  

provide information t o  be used i n  evaluating t h e  feasibility of t he  

proposed Sus i  t n a  Hydroelectric P r o j e c t .  The ADFAG Susi t n a  Hydro A q u a t i c  

S tud ies  program was i n i t i a t e d  i n  November 1980. 

The report covers s t u d i e s  o f  juvenile salmon an3 residerlt F i s h  s p e c i e s  

o f  the S u s i t n a  R i v e r  conducted f r o m  May t h r o u g h  October 1984. I n  

addition, some i n f o r m a t i o n  on overwintering of residenr: f -ish r a d i o -  

t agged  i n  1983 i s  i n c l u d e d .  The m a j o r i t + y  o f  the e f fo r t  d u r i n g  t h e  1984 

open-water season was on t h e  lower r i v e r  (from t h e  m o u t h  t o  t h e  C h u l  i t n a  

R i  v e r  ceiaqf 1 esence Nc s tud ies  were conducted t h i s  year  i n  the area 

above Devil Canyon. T h i s  volume c o n s i s t s  o f  four  parts. 

P a r t  1 ( R S A  Tasks 16A and IQB covers t h e  m i g r a t i o n  a n d  growth o f  

juvenile salmon. Coded w i r e  * tagg ing o f  chum and sockeye f r y  i n  t h e  

m$ddle  r iver  C h u l  i t n a  R i v e r  confluence t o  D e v i  1 Canyon) a n d  col 'letting 

o f  all-species of outmigrating f ry  a t  T a l k e e t n a  S t a t i o n  were similar to 

I983 s t u d i e s .  I n  add! t i o n ,  a mark-and- recapture ca l  d b r a n d i  n p  s t u d y  was 

conducted i n  t r i b u t a r i e s ,  s loughs ,  and s i d e  channels o f  the v i d d l e  r iver 

t o  o b t a i n  an i ndex  o f  ch inook  arid coho juveni le  salmon abundance arid 

re5.i c;ence l:*i rile i n these rear1 ng areas. Thl'  s s t ~ i d y  cornpl emcn1.s t h e  cociet! 

wi uec i:acjg-i r;cj i; i:udi es u f  ihur r i  tinti sc;r:kt$yt: friy i r j  i h i :  iii i t ld l  ib ,a i vibi* l ,  /\I ,a 

2 I ;  p ~j r j ~ i s / j ~ \ - ~ i  s j , ; i t ~ ~ ; i j  \ ! ? j \ J f , * l  ? [ < I k >  - ,p 
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near the m o u t h o f  t h e  river t o  obtain a t i m i n g  i ndex  o f  outmigration 

from t h e  Sower river, 

Stud ies  o f  t h e  distribution and re la t ive abundance o f  juvenile salmon 

a n d  modelling o f  rearing h a b i t a t  i n  t h e  lower riverR are d i s c u s s e d  i n  

P a r t  2 (RSA Tasks 14  and 36 These s tud ies  were similar t o  those 

csnducted i n  the middle  river i n  1983. H a b i t a t  s u i t a b i l i t y  c r i t e r i a  

developed for t h e  m i d d l e  river were i.ccd for t he  'lower river u n l e s s  

evidence o f  d i f f e r e n t  c o n d i t i o n s  i n  t h e  lower river necessitated 

m o d i f i c a t i o n s .  H a b i t a t  model l i n g  results f rom 14 RJHAB model s i t e s  a n d  

6 iFIM model ss ' tes are presented. The RJHAB and  IFIM models were 

compared by us ing  b o t h  a t  two s i t e s .  

Part 3 ( R S A  Task  14)  contains t h e  results of resident f i s h  a t u d i e s  -in 

bo th  the  midd le  and lower rl'ver. Monitoring of f i sh  movement th rough 

use o f  r a d i o  t a g s  was continued and index s i t e s  i n  the m i d d l e  river were 

sampled as p a r t  of t h 3  l o n g  t e rm monitoring ef for t ,  Population e s t i -  

mates f o r  some spec ies  were made from m u l t i p l e  year mark-recapture d a t a .  

P a r t  4 (RSA Task  16A i s  a s t a t i s t i c a l  t i m e  s e r i e s  analysis o f  1983 an3 

1984 discharge, t u r b i d i t y ,  a n d  j u v e n i l e  salmon outmigration d a t a  i n  tile 

m i d d l e  r f v e r .  This parst represents the beginning o f  a n  e f f o r t  to 

ana lyze ,  i i ~ ~ t e y r a t e ,  and summarize the f i v e  y<?aj*s c ~ f  d a t a  cp!  *I {?cred 

t i l e  S u s a i t n a  I \auai:- ic Siildeic?s i2r-ogran~, 'The iinnl I *  I I ;  i i uc .  ~ i j , l r ~  

~ ~ . ~ n l r v i i i * ; ~  i i * d i  7 i lie car;lpic:tc:d (1 ve;i19 frclrn riow. 
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PART 'I 

THE MIGRATION AND GROWTH OF JUVENILE SALMBI4 

E N  THE SUSITNA R I V E R  



THE MIGRATION AND GROWTH 0% JUVENILE SALMON 

IN THE SUSXTNA R I V E R  

Report N3. 7, ?art 1 

by Kent J .  Roth and Mike E. S t r a t t o n  

Alaska  Department o f  Fish and  Game 
Susitna Aquat ic Stud ies  Program 
620 E a s t  10th Avenue, S u i t e  302 

Anchorage, A l a s k a  99501 

Stud ies  o f  a d u l t  salmon spawning, embryo i n cuba t i on ,  and juvenile 

r e a r i n g  are a1 1 c r i t i c a l  i n  u n d e r s t a n d i n g  the current h a b i t a t  dynamics 

o f  the S u s i t n a  R i v e r  b u t  t h e  f i n a l  measure o f  t he  value  o f  a reach o f  

river t o  t he  f reshwa te r  l i f e  s tages  of sslnon i s  t h e  number a n d  e o n d i -  

t i c l n  o f  tile f r y  which outmigrate from t h e  reach t o  t h e  ocean. Baseline 

d a t a  on salmon outmigration have been collscted a t  T a l k e e t n a  S t a t i o n  (RM 

for t h e  p a s t  "three years. The d a t a  f rom 1982 and 1983 had  shown 

t ihat  a ~ u b s t a r ~ t i a l  number of ch inook,  coho,  and sockeye f ry  outmigrate  

from the midd le  river d u r i n g  t i l e i r  f i r s t  summer. Because the c ~ a j o r i t y  

of returning a d u l t s  have s p e n t  a t  l e a s t  one winter rearing i n  fresh- 

v i a te r ,  dn irriportailt question was whether these age  0+ Fish o v e r w i r l t e r o d  

- m i n  t h e  iovger river o f  had a lob21 surv iv ; i 1  ra te .  l o  11elp ansiliei- t i - i i s  

! ;  t . 011 trnicjran % t:vanp:; wr r.6: A ?  so o i~er~ated  I :  [:/I? ninti i,ii o f  l..isi:. 

3 " [ ;  [ l i ve i .  ( {  ) j ;  , [4;3~./( ojl::i ~ p f - ~ p ; k ~ \ ~ p  : ; l [ t t j : p - .  



p o p u l a t i o n  e s t i m a t e s  f o r  churn s t -  sockeye f r y  (mark:ed by coded w i r e  

t a g s )  i n  the Sus i tna  River above i a f  keetna S t a t i o n  (midd le  r lver)  and 

f o r  ch inook and  coho f r y  (marked by cold branding) i n  Indian River a n d  

o t h e r  s i t e s .  . The cold  brsnding s t u d y  a l s o  monitored outmr 'g ra t ion  t i m i n g  

f rom I n d i a n  River and obtained estimates o f  j u v e n i l e  ch inook residence 

t i m e  in mainstem pearing areas. The T a l k e e t n a  R i v e r  and Deskka River 

were a1 so intermittently sampled t o  he1 p exp l a in  the mainstem ou tmigran t  

t r a p  d a t a .  Aye 0+ chinook f r y  a p p a r e n t l y  outmigrate f r o m  the midd le  

river upon  reaching a c r i t i c a l  s i z e .  A large propor t ion  remain t o  

overwinter and outmigrate d u r i n g  the! r second summer. Coho f r y  outmi -  

grate a t  a wider range o f  lengths t h a n  chinook f r y  so the cumulative 

b i ~ m a s s  o f  coho f ry  l a g s  behind the  cumulative numbers o f  individuals D%y 

one o r  two weeks. Age O+ chinook and coho f r y  grow about  30 mm i n  

l e n g t h  d u r i n g  the open-water season. Juvenile sockeye salmon appear  t o  

seek o u t  lake-like rearing areas a t  a s i z e  o f  about 50 mm. The limited 

amount o f  t h i s  h a b i t a t  i n  the middle  river forces them t o  the lower 

rjver. The es t im6 ted  ms'ddle river p o p u l a t i o n  s i z e  was 299,000 for  age 

O+ sockeye and 2,039,000 f o r  churri Pry. Chum f r y  feeding i n  t h e  midd le  

river was demonstrated by t h e i r  growth  and by analysis of stomach 

contents, 
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Studies o f  the migra"zion a n d  growth o f  juvenile salmon i n  t h e  mainstem 

Sus i tna  River are a p a r t  of t h e  ongoing investigations b e i n g  conducted 

by the Resident and Juvenjle Anadromous F i s h  Project (RJ) o f  the Sus i tna  

Aqua t i c  S tud ies  Program. The scope of these s t u d i e s  has bren t o  describe 

t he  per iods  of freshwater residence, growth, and t i m i n g  o f  outmi g r a t i o n  

fo r  j u v e n i l e  salmon i n  the Susi'cna River a n d  t o  provfde p o p u l a t i o r !  

e s t i m a t e s  f o r  t h e  reach o f  r iver  between Ta lkee tna  and  Devil Canysn. 

T h i s  report presents t h e  results of juvenile salmon o u t m i g r a t i o l i  s t u d i e s  

conducted on t h e  S u s i t o a  R i v e r  between Cook In le t  and Devil Canyon 

d u r i n g  the 1984 open-water season. F i v e  P a c i f i c  salmon s p e c i e s  are 

~ d d r e s s e d  i n  t h i s  report: chinook ( 

k i s u t c h f  , sockeye 0. nerka), chum ( --- -.- -- - P 

Investigations of  t h e  d i s t r i b u t i o n ,  abundance, and m i g r a t i o n  o f  juvenile 

salmon d u r i n g  1982 a n d  1983 were focused primarily on t h e  Susitna River 

reach above the Chul i t iqa R i v e r  conflu@nce (ADF4G 1983, Schrnidt  e t  a l .  

These s t u d i e s  irlcl uded t h e  o p e r a t i o n  o f  s t a t i o n a r y  outmi g r a n t  

traps a t  Talkeetna  S t a t i o n  r i v e r  miale 103.0, d u r i n g  1982 and 1983 

a n d  a mark-recapture prograrrl for post-emergent chum and sockeye sa1::on 

f r y  ~ i s i n y  half-1eng"ih coded rflire t t l g s  i n  1983 (Roth  e t  a l .  1984). *These 

techn7ques havc9 provided valuable i n f o r m a t i o n  on the success o f  previous 

spawn i n g  runs ,  the e f f e c t  o f  d i  scharge on redistribution o f  young.~i :f-  

ti3e-yearb salmon juven i ' l cs ,  and e s t i m a t e s  o f  popu la t - i on  and s l i r v i v a !  feu* 

!*C~:~iri dnf-1 sncicoye $6 i mori f r y *  



D u r i n g  t h e  1954 open-water season, additional t a s k s  were added  t o  

further describe juvenile salmon g r o w t h ,  m i g r a t i o n  t i m i n g ,  and response 

t o  c h a n g i n g  h a b i t a t  cond i t ions .  Th@ study area was expanded t o  include 

t h e  ent i re  river between Cook In le t  and D e v i l  Canyon. Mew t a s k s  begun 

i n  1984 were the addition o f  s t a t i o n a r y  and  mobile outmigrant  "Lapps a t  

F l a t h o r n  S t a t i o n  (RM 22.4), intermittent t r a p p i n g  a f  m i g r a t i n g  chinook 

salmon juveniles i n  the Deshka and Tal keetna  rivers, a n d  mark- recapture  

by c o l d  b r a n d i n g  of juvenile chinook and coho salmon in the Curry 

S t a t i o n  t o  Devil Canyon reach. 

I n v e s t i g a t i o n s  c f  t h e  migra t ion  and  growth o f  juvenile saimon above 

i a l  keetna d u r i n g  1982 and  1983 i n d i c a t e d  extecsive migration of  

pre-smolt juveniles o f  a l l  spec ies  t o  areas below t h i s  reach. T h i s  

migraticn o f  pre-smo'lt chinook salmon was a l s o  observed i n  t h e  Deshka 

River i n  I980 Delaney e t  a'l. 1961). I f  t h i s  movement i s  common i n  the 

major t r ibu ta r ies  entering t he  Susi tna  R-iver, e x t e n s i v e  rearing and 

growth o f  j u v e n i l e  salmon, p a r t i c u l a r l y  chiriook, nlay occur ir? h a ~ i t a t s  

associated w i t h  t h e  mainstem r i ver4 .  Small h a b i t a t  changes i n  t h e  reach 

o f  r i v e r  belo\+! T a l  kee tna  c o u l d  irnpact la rge  numbers o f  rearing salmon. 

The combined s t u d i e s  of  juven-i l c  salmon grow-th and  m i g r a t i o n  cor~ducted 

d u r i n g  the 1984 open-water sc:ason were developed t o  provide d a t a  t o  meet 

t i l e  f o i  l o w i n g  objectives: 

(-3 Estin1s-2:~ the t i m f n g ,  rci a t - i  ve abirudavrcc, - ;j i:c. t ,  1: 

I i i I I i I i O f T  ~ Y J  I 5 1 : ; ;  * j l i i  

[ : l a ; l  1 i i :)i vev' i l : i j : ,  1': I ] t T j i P S Z j z  



o Estimate t h e  population o f  outmigrating chum and  sockeye 

salmon f r y  and  egg t a  outmigrant f r y  s u r v i v a l  i n  t h i s  reach o f  

rtver, 

o Estimate the t i m i n g  and s i z e  o f  outmigrating chum salmon from 

the Pal keetna R i v e r ,  

0 E s t i m a t e  t h e  t i m i n g  and ra te  o f  movement o f  juvenile chinonk 

and coho salmon o u t  o f  I n d i a n  R i v e r  and the i r  residence t i m e  

a t  selected macrohabi t a t s  associated w i t h  the mainstem Sus i  t n a  

R i v e r ,  

o E s t i m a t e  the t i m i n g  and ra te  o f  o u t m i g r a t i o n  o f  chinook salmon 

juveniles from t he  Deshka R i v e r  i n t o  t h e  mainstem Susitna. 

6 Estimate t h e  t i m i n g  ant! ra te  o f  outmigration o f  juvenile 

salmon f r o m  t h e  SusStna R i v e r  i n t o  Cook Inlet .  

o E s t i m a t e  t h e  ra te  o f  growth  o f  juvenile chum a n d  chl'nook 

salmon f r o m  the t i m e  they enter  t h e  lower r iver  (below 

the C h u l  i tna River con f luence  u n t i l  they e n t e r  the mar ine  

e n v i  ronment, 

8 E s t i m a t e  t h e  effecl: o f  changes i n  m a i  n s t e n ~  Sus i  t n a  d'i scharse 

a r ~ d  o t h e r  env i ronn~en ta  1 v a u x i a b !  es oi: j i i v e i i i  1 i' I c;tr ;. .- 

fl\ icj\*;jt i t~!!  * 
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Sampling of c h u m  salmon f r y  i n  the Talkeetna R i v e r  was hindered by 

equipment f a i l u r e  and  i n s u f f i c i e n t  d a t a  were col lected f o r  t h i s  species,  

a mQBa Were a l though  some growth and re la t ive  abundance d a t a  f a r  chinook 5-1 

cul kected, 

4l though initially designed a s  a survey o f  Portage Creek u s i n g  a 

s t a t i o n a r y  o u t m i g r a n t  t r a p ,  t h e  cold  b r a n d i n g  study was relocated t o  

I n d i a n  River ~ i t h  minnow traps serving as t h e  primary col4ect.ion 

technique. The design o f  t h e  o r i g i n a l  collection equipment d i d  n o t  l end  

i t s e l f  we1 1 t o  t h e  con t i nua l  l y  f l u c t u a t i n g  hydraul i c  cond i t i ons  present 

a t  Portage Creek. The low numbers of  juvenile salmon observed i n  Por tage  

Creek a f t e r  June 15 combined w i t h  t h e  comparative logistical inaccessi- 

b i l i t y  o f  t h i s  stream lnade Indian R i v e r  a better  c h o i c e  f o r  a s tudy 

s i t e ,  

I luven i le  sa'lmon o u t m i g r a t i o n  . t im ing  and rates d u r i n g  1984 f o r  t h e  reach 

o f  river between Yalkeetna  and  Devil Canyon midd le  r iver)  are  

presented. Population and survival estimates are provided f o r  c h u m  and 

sockeye salmon f r y  m i g r a t i n g  downstream of t h i s  reach, a n d  d a t a  on 

population s i z e  and infrastream movements of  juvenile chinook and  coho 

salmon are a l s o  give-n. Length compar isons by species and sqtudy area a r e  

p r o v i d e d  t o  show i:he growth  of juvenile salmon f o r  a11 t h e  s i t e s  

surveyed. 



requirements necessary t o  compensate for any reductions o f  t h e  j u v e n i  l e  

salmon p o p u l a t i o n s  i n  the S u s i t n a  River. 







EAST CHAHNEL lAM23,99 







2 , 1 , 3  Ta lkee tna  River 

A beach seine sampling s i t e  fo r  outmigrants .!as loca ted  i n  t h e  n o r t h  

channel o f  t h e  T a l  keetna R i v e r  (RM 97.5)  approximately one mile iipstream 

$porn the ri v e r k  m o u t h  . 

? . % A  - Y a l k e e t a a  S t a t i o n  

Two s ta t icnary  outmigrant t r a p s  were dep:oyed on " e h e  rnai nstem S u s i  tna  

R+ver 2bove the Chu'l i tna R i v e r  confluence a t  T a l  keetna S t a t i g r l  ( R M  

a t  the same l oca t ions  used i n  1983. One t r a p  wa!; se t  o f f  t h e  

east bank (Trap  :' 2nd the .ther o f f  t i l e  west  bznk ( T r a p  2 )  o f  the r i v e r  

( F i g .  4). 

Coded w i r e  tagging s i t e s  #ere selected f rom those locations above t h e  

C h u l  =i t na  River confluence where h i  g h  densi t y  spawni ng by a d u l  t s  w a s  

Barrett e t  a l .  1984), a n d  from surveys of the availability o f  

sufficient numbers o f  p0s.t-emergent churn and sockeye salmon f r y  f c r  

c o i  lection and  t a g g i n g  F i g .  4). S p e c i f i c  coded wire tagging siLes ( F i g .  





IDE CHANNEIL SLOUGH 21 

UPPER SIDE CHANNEL 1 1  
SIDE CHANNEL, 16 

MOOSE SLOUGH 

TALKEETNA STATION BUTkdIGRANT TRAPS 
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F'iyure 4 k  Map c f  coded wire t a g i j i n g  and c o l d  b r a n d i n g  s i t e s  i n  
m i d d l e  ycac i l  o f  t he  Si.jsi"Lna River, 1984, 



CODED WIRE TAGGING 
S %TES 

s ~ o ~ g t i  as 

S l o u g h  8A 

S l o u g h  9 

c 3iough 7 11 

S l o u g h  15 

Indian River 

Sicugh 20 

Slough 21 

S l o u g h  22 

2J.6 Cold  b rand i va  ---- 

c o l d  b r a n d  mark-recapture s t u d y  was conducted a t  the mouth I !  at 

n.;merous s i d e  channe'ls and s i d e  sloughs of  Indian River ( i i i l  138.5) w h i c h  

were found t o  contain l a rce  c o n c e n t r a t i o n s  o f  j u i i e n i l e  chinook a n d  coho 

salmon. r n d i d n  R ive r .  was divided ~ n t o  t h r e e  sec t iop ls  f o r  t h i s  stiidy. 

Sectior I' included the m o u t h  upstream t o  TRM 0.5, S ~ c t i o r ~  I T  was t h e  

por.tit3n o f  Indian R i v e r  fr-om TRb1 0.5 to 7 . 5  a n d  S e c t j o r ~  I 1 1  was  f r o n j  TRPl 

- 
,: lipstv4e;l?1 TRl.I 1 : ' .  3 ( F i g ,  4:. 



GOLD BRANDING 
S I T E S  

- 

Moose Slsugh 

S ide  Channel 10 

Upper Side  Channel I I  

S lough  16 

S lough  17 

S l o u g h  19 

S lough  29 

Side Channel Slough 21 

S l o u g h  2 2  

2,2 F%eld  Data C --- 

9 -3 2 o r ~ . i  - y a p s  

- [ h e  s t a t i o n a r y  o u t m i s r a n t  t r a p  on the west bank o f  t h e  Susi - tna R- ive r  a t  

F l a t h o r n  S t a t i o n  (RM 22.4) was o p s - a t ~ d  f rom May 20 t h r o u g h  Octobe r  1, 

1984. A desc r i$ t ;nn  o f  t h i s  o u t m i g r d i 7 ' r  t r a p  i s  provided i n  ADFSG 

(1385). The t r a p  was checked a t  S p a s t  t each day  to remr!ve. the 

c d p t u r ~ d  f i s h  and to c l e a n  t h e  t rap,  



H a b i t a t  and S.iclogicaf d a t a  recorded f o ~  each check o f  the s t a t i o n a r y  

outrnigrant  t r a p  included F i s h i n g  e f fo r t  ( h o u r s ) ,  t r a p  d e p t h  ( f e e t  . 
d i s t ance  from shore f e e t ) ,  a n d  c a t c h  by species and age cla:s. 

F l a i ~ s t e i r !  stage was recorded QriCe each day,  The f i r s t  2 5  fi'sh of each 

spec ies  a n d  age c lass  collected daily were measured f o r  t o t a l  l e n g t h  

t i p  o f  snou t  t o  t i p  o f  t a i l  j i n  millimeters (mm). 

B j o l o g i c a ?  and  h a b i t a t  d a t a  f o r  the s t a t i o n a r j !  t r a p  were entered 

d i rec t ly  i n t o  a n  Epson HX-20 microcomp~ter i n  the f ie ld .  Opera t ional  

procedures for the microcomputer and the associated d 8 t a  form program 

are  presented i n  ADF&G 1985). Cemputer entr ies  were made for  each t r a p  

check t h r o u g h o u t  t h e  f ie ld  season. Printouts a n d  casset tes were 

periodically t r a n s f e r r e d  t o  D a t a  Processing t o  be entered i n t o  a 

mainframe computer for  l a t e r  d a t a  r e t r i e v a l  and analysis. 

l r ansec t  number, f i s h i n g  e f f o r t ,  t o t a l  w a t e r  col u~nn depth, se t  v e i  o c i  ty, 

and d r i f t  %ie ' ioc i t y  (if t h e  t r a p  ivas n o t  iteld s t a t i o n a r y  du r - iny  the s e t )  

were recorded fo r  each ~ n d i v i d u a l  t ra i lszct  p o i n t  a t  which  the mobile 

nu tn i iq ra r r t  t r a p  w a s  f i s h e d .  T o t a l  c a t c h  by species a r ~ d  age c l a s s  V J ~ S  

a l s o  ieL40rded, and t o t a l  length  muasuremcnts were t aken  for 311 c a p t t ~ r e d  

f ~ s h .  Data  were rec?rded oil a f i e l d  d i i t d  f o r ~ e  f o r  i a t e r  a n a " I y s - i s .  



m i l e s  (TRM 2.0 - 5.0 periodically from May 20 t h rough  June 22. The 

weir was moved t o  TRM 2 3  on July I I  and was fished pe r io t i i c a l l y  th rough 

September 18. Minnow t raps  were f i s h e d  intcrrili t t e n t l y  from l a t e  June 

t h r o u g h  mid  October t o  supplement t h e  w e i r  d a t a .  

F i s h i n g  e f f o r m a n d  t o t a l  catc l?  by species a n d  aye class  were rscorded 

f o r  the nu tmig ran t  w e i r  and  t h e  minnow traps, A sample o f  each species 

a n d  age class captured were measured F o r  t o t a l  lensth .. and scale samples 

were col lected for  age determi n a t i o n .  

Beach s e i n i n g  (!/8 i n c h  square mesh9 was conducted one t o  two  t i m e s  each 

week from June 5 t h r o u g h  September 15, Sampling was conducted t o  o b t a i n  

s s u f f i c i e n t  sample f a r  comparative l ~ n g t h  and  ou tmig ra t e ion  t i m i n g  d a t a ,  

Total c a t c h  by species 3 r d  age  c lass  was recorded. A 1 1  c a p t u r e d  f i s h  

were measured f o r  t o t a l  l e n g t h  and released. 



Measurements o f  the f o l l o w i n g  h a b i t a t  parameters were recorded d a i l y  a t  

the o u t m i g r a n t  t raps:  a i r  a n d  surface water temperature ( " C ) ,  t u r b i d ' i t y  

water velocity ( f t / s e c ) ,  and mainstem stage d a t a .  The equipment 

and  methods used t o  collect t h e  h a b i t a t  d a t a  are g i v e n  i n  ADF&G (1985). 

Trap  f i s h i n g  depths a n d  distances f r o m  shore were a d j u s t e d  t o  maximize 

catches  and m i n i m i z e  m o r t a l i t i e s .  All  j u v e n i l e  f i s h  captured were 

a n e s t h e t i z e d  u s i n g  MS-222 T r i c a i n e  methanesul f o n a l e )  . Fie1.d specimens 

were i d e n t i f i e d  u s i n g  t h e  guidelines s e t  fo r th  by i6lcConnel and  Snyder 

1972) , i'rautman 1973) ,  and Morrow (1980 J u v e n i k  ch inook  a n d  coho 

salmon collected a t  t h e  traps were checked f o r  a co ld  b r and  mark a n d  a l l  

reccvered marks were recorded, Chum and sockeye sal  mon j u v e n i  l es w i  t h  

a clipped adipose  f i n  were passed t h r o u g h  a detector t o  v e r i f y  t h e  

presence o f  a cccled w i r e  t a g ,  P i 2  coded wire t agged  f i s h  recovered a t  

.the traps were p r e s e r v e d  a n d  tags bdere l a t e  removed a n d  decoded u s i n g  a 

r e a d i n g  j i g  and  a binoctalar microscope.  All other  f i s h  recovered a t  the 

traps were held u n t i l  a n e s t h e t i c  recovery was complete and then released 

downstream o f  t h e  t raps.  

Sca: es were co l lec-tzd from a reprfser11:ati ve sub-sample o f  f-i sh c a p t u y ~ c d  

f c ~  comparison t o  Ienc j t l i  freq~lericy d a t a  f o r  P. i r ;a l  age c l a s s  

~i i : terrninat: iou. D ; . : i v ~ i c d l  ;trrd hab.iqt,at d a - t s  ~tsv.2 entc!*ptl djyectly i i l t o  

an Epson X - 1  n;i cror*ornput:?r. 
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t raps  a t  Taikeetna S t a t i o n .  T o t a l  l e n g t h  was recorded t o  the nearest 

millimeter and live weights were determined t o  t h e  n e a r e s t  0.1 g r a i n .  

The coded w i r e  t agg ing  was conducted a t  S lough  11 ( R M  135.3) from May 16 

t h r o i ~ g h  June 23, 1984. The f i s h  were transported f rom the  collection 

areas t o  Slough 11 i n  an aerated tub,  t a g g e d ,  held for  a t  l e a s t  24 

hours, and then returned t o  t h e  collection areas.  The f i s h  were s lso  

h e l d  o v e r n i g h t  a t  the col lection areas prior t o  release. 

The p r imary  f i s h  collection techniques were beach se ines  w h i c h  were used 

t o  weir o f f  t h e  downstream end of the ca l1ec"con r t rea, These ~ v e  Irs were 

checked a t  least  once each day t o  collect Fish a n d  remove d e b r i s .  Beach 

s e i n i n g  and  d i p  n e t t i n g  supplemented the weir ca tches  a t  s i t e s  where 

w e i r i n g  a l o n e  d i d  n o t  p r o v i d e  enough f i s h  f o r  t h e  taggi ,7g o p e r a t i o n .  

The coded wire t agg i r i g  equipment a n d  imp1anta"cion procedures a r e  s imi la r  

t o  those outlined by Roth e t  a l .  ( 1 9 8 4 )  u s i n g  t h e  guidelines p r o v i d e d  by  

a n d  Moberly e t  81.  (1377 One-hal f  l e n g t h  b i n a r y  coded 

wire tags measuring (1.02 i n c h e s  (0.533 riim) i n  ierlg*tbl a n d  0.01 iriche:; 

0.2'54 ijal) i n  diameter were used i n  the  s i : ~ d j / .  The captured f i s h  : ~ e i * c  

c;el~fqrai.i?tl by species dvid l er;yth p r i o r  t o  tdgc j i  ng .  Physi  c3. i  d i  f F ~ i * t ' t ~ ~ i ' s  

i)t~;.wec(~ f i sli requ i t-ed t h e  us$: o f  i ; e ~ ~ d i * a  t c  l iead mo i cis for* ~ ( i i i l  5 p . , a i .  I cia; 

C i i l c :  1 p 1 1 q i I 1  I - * / ~ \ S ~ .  F f y  f -  c1V : ~ / ) * i i \ i j )  \4qi :~-2 ~ ~ : ~ ~ j q ~ r * < ~ :  ; , ! I  

1 ; ; i y s i ; i  i i l ~  I a + \  ~ ; j i  i" ( 1  ; i * ( , , ) 1 ( I I 
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The ad ipose  f i n  was c l  i pped  f rom each f i s h  prior t o  t a g g i n g  t o  p rov ide  a 

v i s u a l  indicator o f  the presence o f  a coded w i r e  t a g .  A t  t h e  end  of 

each t a g g i n g  day ,  a subsample o f  100 t a g g e d  f i s h  were anesthetized and 

passed t h r o u g h  the quality control  d e v i c e  t o  de termine the t a g  retention 

rate,  Mortalities were recorded t h e  following day and jus t  prior t o  

release. A s i n g l e  t a g  code was used fo r  each spec ies  t a g g e d  a n d  for 

each collection s i t e .  S i x  d i s t i n c e  t a g  codes were used f p r  juvenile 

sockeye salmon and fourteen d i s t i n c t  t a g  codes were used fo r  juvenile 

chum salmon, 

Coded wire t agg ing  d a t a  recorded a t  each s i t e  included d a t e  t a g g e d ,  t a g  

code, spec ies ,  number o f  f i sh t a g g e d ,  percent t a g  re tent ion ,  mortal i ty , 

and d a t e  and  t ime  o f  v~elease. Total numbers o f  f i s h  t agged  by spec ies ,  

collection s i t e ,  a n d  release d a t e  as well as f i n a l  t a g  retention arid 

mortal i t y  were t a b u l a t e d  f o r  each t a g  code. 

2.2,h Cold  brand ing  - 

Mark-recapture s t t i d i e s  using c o l d  bi-anding were cor,duceed f r k o ~ i  J u l y  

througl-1 m i c l  October.  S i t e s  i r !  I n d i a ~ i  River were sampled  . tw ice a montti 

anti f i s h  were cmpturctd, b r a n d e d ,  and  releasecl c a n t i n u i i  l y  t h rougho i r t  t h e  

f i e i d  seasoc. Sah, ipI i r \y  i n  t h e  s loughs  arid s i d e  ci- ianneis o f  th,. Sus i - [ - ! l a  

K i iier i ~ d ~  L O ~ I ~ U C ~ C I J  t ~ i ^  f i v e  cons~cu t : ive  d a y s  dncl capt . i i rpt l  f i s i l  ~q~2j .p  

-ii.I~t-lr* bvk;litli-d airti u e l 2 j s e t i  t h e  s a m ~  c I - t i l t .  

i ' j v p  c j q ~  pk:t-i(jd \ ~ ~ - ~ f ~ - j p  * p l ~ - ~ ~ j ~ ~ : a  



Primary col lection "Lchniques were nlinnow t r a p s ,  beach r ie ines, a n d  d i  p 

nets. Captured f i s h  wei-e transported from the areas  o f  collection t o  

t h e  Gold Creek f i e l d  camp For  cold  brand marking. Co ld  b randed  f i s h  

f r o m  a l l  s i t e s  except  I n d i a n  R i v e r  were h e l d  f o r  24 hourms t o  de termine 

marking moridlity before b e i n g  released a t  t h e  area o f  callectian. F i s h  

collected i n  I n d i a n  River were marked, held For 24 hours, and then 

released a t  a s i d e  s lough a t  TRM 1 . 2 .  

The brands consisted o f  s i n g l e  brass l e t t e r s  cjr symbols measuring 

approximate ly  three mi1 ! imeters i n  h e i g h t  whish were soldered o n t o  

threaded b r a s s  caps. L i q u i d  nitrogen was used as  t h e  cooling agen-t and  

t he  b r a n d i n g  procedures were similar  t o  those o u t 1  ined by Rale igh  e t  a!. 

The c o l d  b r a n d i n g  eqji ipment i s  described i n  ADF&G (1?55),  

Juvenile ch inook  and caho salmon were marked ~ v i t h  a d i s t i n c t i v e  b rand  t o  

s i g n i f y  the collection s i t e  and d a t e  o f  t h e i r  canture .  F i s h  were marked 

on one s i d e  o f  the body a t  one o f  three target  b r a n d i n g  areas ( F i g .  

5 j 9  and a b r a n d i n g  t i m e  o f  two  seconds was used. 

Date, collection s i t e ,  gear V p e ,  f i s i ~ i n y  e f f o r t ,  spec ies ,  n~imber o f  

f i s h  r$ptured ,  a n d  b r a n d  symbol were recorded fo r .  each s i  tr. The nuii1bc.r- 

o f  recaptures by spec.ies dnd "che sy l~ ibo is  f o r  previously m;lri<ed f i s h  wc?lqc 

a su r~ecord(:>d. l so t a I  1er)cjti.l was nicasured for  50 F i s h  o f  e a ~ h  spec i ~ s  

- ! l ! iq i  i ~ q  e3P-1 ~ ~ a i i i p l  i ng t r i  p. 
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The catch pe r  u n i t  e ffor t  (CPUE d a t a  collected f a r  juvenile salmon a t  

the s t a t i o n a r y  outmigrant  t r a p s  are presented as t h e  aveif4age c a t c h  per 

!lour For  each calendar day o f  sampling e f f o r t .  The c a ~ c i ~  was expatlded 

50 24 hour intervals by d i v i d i n g  the number o f  hcurs f is!;ed on a g i v e n  

day i n t o  24 a n d  then m u l t i p l y i n g  t h i s  r a t i o  by the catch f o r  each 

species and  age  c lass ,  

The c a t c h  rates p l o t t e d  f o r  each species and age c l a s s  9 juvenile 

salmon collected a E  t h e  s t a t t o n a r y  traps were smoothed us ing  the 1/08 

Har~n 1 i nea r  f i l t e r  (D ixon e t  a l .  i 9 8 1 j .  The equat;on i s :  

whev.e :: Z( t) - smoothed c a t c h  per hour f a r  day ( t )  dnd 

Y( t :  = observed ca tch  per hauv+  f o r  day  ( t )  

T h i s  i s  s imi lar  t o  a three d a j ~  moving dveraqe e x c e p t  t h a t  the, c n r ~ e f ; t  

clay i s  weigh?" dr.wici! d s  heav- i ly  as the preceding and subsequent ( ? 3 v ~ .  

1- '1 J ' ,ii4 ( j a s l s  r-.;:;:.; f i ~ / \ ~ ! : :  i f i t * ?  ( ~ l ~ ~ l ] \ j ] d / . i \ / ( i  ] \ $  , r; !! 

9 . '  j ]  " , ; , J @  i i l ( 7 i j f l  .'.iY if.\['' 4 
i j  I I-,!,) i , , ~  I ;,:sti.[ k f,\t:k,j \.p;xi.*j)+,jpi! ~ .. { i i ! k -  ; 11 r!::{ L + - {  . -: ~ 1, ,:~ 

? ) " { . I (  , i . : ]  . i ! ' " I  0 \ + I  f'i ;-I f,! -;;]j r* <,- < - ,  B {>![I \;;> 1" ; ( )  ." 1 " i !  I ; ? ! , !  #\; . ;  i ; j ] l , ~ i ; \ : ] >  ,:t:-; s , 4 , ,  > '  



L e n g t h  Frequency distribution and  scale a n a l y s i s  d a t a  were used t o  

determine the  age c lass  composition o f  chinook, coho, a n d  sockeye salmon 

juveniles, 

Weights were converted t o  graRi  and  the d a t a  entered i n t o  a l i n ea r  

regression computer program t o  provide the length/weight relat ionship 

for  each species. These d a t a  were used t o  p rov i de  e s t i m a t e s  o f  t h e  

t ~ e a l  biomass pass ing  the Taikeetna and Fla thorn  station oirtmigran-t 

traps hy sampl i ng period th rough  t h e  season. 

2.3 .2  P o p u l a t i o n  hnd survival estimates 

Potential egg d e p o s i t i o n  f o r  chum and sockeye salmon was ca lcu la ted  by 

mu1 t i  p l  y i  ng the  average Pecundi t y  fo r  each species by the e s t i m a t e d  

number o f  female  spawners t h a t  passed Curry S c a t j 7 n  i n  1983 (Barrett e i  

The c h u m ,  sockeye, ' and chinook salmon a d u l t  popula t io i l  

estimates were reduced by 40%, 39%, and 71 respect.ively, t~ account f o r  

m i  11 i n q  f i sh which eventual 1 y spawned be1 ow the G h u l  i t n a  R i v e r  

eonf4 uenee Barret t  1984; Barrett  e t  a ] .  1984 The following formula  

was used t o  determine egg deposition: 

.z .a 

l o t a l  potential egg debposit ion = (E 

hdhere : 

E = A d u l t  p u p i J l a t i o n  e s t i m a t e  a t  Curry S t a t i o n  

r- Pc:racps,t r\j '1 1 

"-- pEr;-cek;-t, "**IT** 
i L"iilC4. I 2s 

# ' A  : " ;*,u! $ * q < a ; > L t  ; 4 &  4 j ; I : ,  ' [ \t 
I 



Papulaiion estimates f o r  c h u m  and sockeye outmigran t s  were calculated 

by t h e  Schaefer (1951) method. Estimates o f  surv iva l  for ba th  spec ies  

were determined by dividing the population estimates by t h e  calculated 

patendcia1 ;.gg drposition for each species. Only v a l i d  t agged  f i sh  were 

used i n  t h e  calculations. The t o t a l  number o f  v a l i d  ta!jged f i s h  was 

determined by subt rac t ing  t h z  mortalities for each day o f  t agg ing  f r o m  

the  t o t a l  number of f i s h  t agged  and then mul t ip ly ing  t h i s  by the t a g  

retention rate. T o t a l  t a g  recoveries a t  t h e  Talkeetna S t a t i o n  o u t -  

nigrafit traps include only those f i s h  w i t h  a coded wire t ag .  F i s h  

having a c l i p p e d  adipose  f i n  b u t  no t a g  were n o t  cons idered i n  the po- 

p u l a t i o n  estimates. 

Popul a t i a n  estimates f o r  chinook and  coho salmon were cal  eol a t e d  from 

the d a t a  collected du r i ng  the cold brand.ing s tudy  us ing  the Petersen 

Chapman 1951) o r  Schaefer (1951) methods, or by comparing c a t c h  per 
9 

u n i t  e f fo r t s ,  Egg- to- f ry  survival fo r  ch inook salmon i n  I n d i a n  R i v e r  was 

ex t r apo la t ed  u s i n g  t h e  technique listed above fo r  determination o f  chum 

and  sockeye surv iva l  except t h a t  the e s t i m a t e  o f  egg deposition  as 

reduced t o  represent t h e  percentage of ch inook determined f rom peak 

spawning counts )  acihich sparpined i n  Indian R?'var.  Fecund i t i es  used were 

those measured by Healy a n d  Heard f o r  Kenai River and  Cssk i n '  t 

chinook salmon, 

2 , 3 , 3  Environmental var iab les  
*P--~%-,-*-e.-----"7~--.~, - -*-- 

K p . ; i / * [ : s  of '  ci - t i m e  se- jp i ;  3 l i a?y . ; i i  o f  i / i ' ; ~ ] ) 3 ; ' q p t  t - ~ t .  i t  3 
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3 ,0  RESULTS 

The results o f  the juvenile salmon outmigration s t u d i e s  are  presented by 

spec ies .  The  catch per u n i t  e f f o r t  C P U E )  d a t a  are presented as  a 

percentage o f  the highest CPUE ( a f t e r  smoothing recorded a t  the 

s t a t i o n a r y  traps drrring 1984. The cumuldtive catch d a t a  alee presented as  

a percentage o f  the t o t a l  ad jus ted  cumu la t i ve  c a t c h  a f t e r  application of 

the smoothing funct ions.  Juvenile salmon leng th  d a t a  col lected a t  

Fla thorn  S t a t i o n  are from bo th  t h e  s t a t i o n a r y  and mobile traps and t he  

length informatl'on presented f o r  Ta lkeetna  S t a t i o n  i s  f r o m  bo th  the 

s t a t i n n a r y  traps located a t  t h i s  s i t e .  

3,1 - Chinook 5aSmon 

3,1,1,1 Aae O+ 

Ch-inook salmon Pry were col lecled incidenbal ly  d u r i n g  the coded wire 

t u g g i n g  s tudy  i n  May and June, As chum and sockeye f r y  were targeted i n  

the coded w i r e  t a g g i n g  s t u d y ,  ch inook  c a t c ! ~  rates bjere n o t  recorded. 

Chinook f r y  kgere observed t o  be most abundant a t  Slough 22 and I n d i a n  

K - i  ver. 



ca t ch  was recorded near the mouth o f  the r i v e r  ( s e c t i o n  I ) ,  30% j i n  t h e  

lower p o r t i o n  s e c t i o n  11) and  12% i n  the  upper p o r t i o n  ( s e c t i o n  111). 

Beach seining o f  sections I 1  and  I I I  dur ing  Ju ly  captured 3,280 chinook 

salmon f r y ;  66?: i n  section I I I  and  34"1,in section !I. Mirinow t r app ing  

begun i n  IndQa RRiver i n  !ate July  collected a t o t a l  o f  221,543 chinook 

ry dur ing  947 minnow t r a p  days ( d e f i n e d  as  one t r a p  tfay f o r  each 

overn igh t  minnow t r a p  set  fo r  a season average o f  24.9 f i s h  per t r a p  

day. 

Catch rates i n  I n d i a n  River F ig .  6 )  were generally highesl t  i n  s e c t i o n  

I i  excep t  dur ing  l a t e  August when h igh  and t u r b i d  water conditions 

reduced t r a p p i n g  effectiveness. The CPUE f o r  chinook f r y  i n  I n d i a n  

River f o r  a l l  sections combined was h i ghes t  d u r i n g  l a t e  J u l y  (average o f  

36 f i s h  per t r a p  day and steadily declined t h r o u g h  t h e  season t o  a low 

a f  15 f i sh  per t r a p  day i n  ea r ly  October.  

A t o t a l  o f  11,875 chinook salmon f r y  were capmured i n  sloughs and s i d e  

channels i n  the midd le  reach o f  t h e  Susitna R i v e r  d u r i n g  t he  c o l d  

branding s tudy from J u l y  1 t h r o u g h  October 15. S loughs  accounted fo r  

84% o f  t h e  c a t c h  while the remaining 16% were collected i n  s i d e  

channels .  Beach s e i n i n g  d u r i n g  J u l y  and August collected 397: o f  t h e  

t o t a l  c a t c h  a-these s i t e s  kuhile minnow t r d p p i n g  begi.in i n  eaw-ly 

September captured 61% of' the ch inook  Fry. 



Figure 6. Chioook salmon age U+) average ca tch  per minnow t r a p  by 
sampling p e r i o d  and survey sect- ion i n  Indian River., 19611. 



The 7,291 chinook salmori f r y  captured by minnow t r a p p i n g  a t  s lough  a n d  

s i d e  channel s i t e s  i n  the midd le  river were collected d u r i n g  375 minnow 

t r a p  days f o r  an  average o f  19 f i s h  per t r a p  day, Mean C P U E  by s t u d y  

s i t e  ranged f rom a h igh  o f  48 f i s h  per t r a p  day a t  S l o u g h  22 d u r i n g  

e a r l y  October t o  a 'low o f  3 f i sh  per t r a p  day a t  Side Channel 21  i n  l a t e  

September. 

A t o t a l  ~f 14,110 chinook salmon f ry  were co:'lected a t  t h e  Talkes2;na 

S t a t i o n  ou tmigran t  traps. Peak ca tches  were recorded from l a t e  June 

through early August and the highest catch rate o f  17.3 chinook f r y  per 

"9 hour was recorded on Ju ly  26 ( F i g ,  t F i f t y  percent of the c a t c h  was 

recorded by Ju ly  20, Catches decreased a f t e r  e a r l y  August and t he  l a s t  

cap tu re  of chinook f r y  a t  t h i s  s i t e  was recorded on September 29. 

A t o t a l  of 2,118 chinuok salmon f r y  weye captured i n  t h e  s ta t ionar-y  

o u t m i g r a n t  t r a p  a t  F la thorn  S t a t i o n  Catch rates were greatest be:ween 

l a t e  June and  l a t e  August T!?e chinook Fry c a k h  rate a t  t h j s  

s i t e  peaked a t  7.8 f i s h  pe r  holar on Jc7y 23, 50% o f  the c a p t u r e s  were 

recorded by Ju ly  1.3, and t h e  last capture  was recorded on September 30 .  

The h i g h e s t  c a t c h  ra te  o f  t h e  F l a t h o r n  S t a t i o n  mobile t r a p  was 16.2 f i sh  

p e r  hour,  recorded on Jtl ly 23 . O f  t h e  189 chinook f r y  

c:o*l ic?cted i n  the mob-i1c t r a p  d u r i n g  1984, 60:; \we:-@ captured a t  b a r ~ k  

-ir.ansecl: sarilpl i n y  p o i n t s  and  tl3o re~natni r*ig captures occrii-rt2d ilt cri!i,er 

c i i a  [t i le l samp l l ng  5 i LPS 



F i g u r e  7, Chinook salmon smoothed d a i l y  ca tch  per  u n i t  e f f o r t  
and adjusted cvmul a t i v e  catch recarded a t  the Tal keetna 
s t s t i o n a r y  outmigrant t raps ,  Flay 14 through October 6, 1984. 



Figure 8. Chinook salnsrjn smoothed d a i l y  c a t c h  per un iL  effor t  
and ad ju s t ed  cumulative c a t c h  recorded a t  the F l  atihorn 
s t a t i o n a r y  outmigrant t r a p ,  May 20 t h rough  October  1, 1984. 



F i g u r e  9. Chin,~k salmon d a i l y  catch per  u n i t  ef for t  recorded 
a t  the F la thorn  mobi le  o u t  : i fgrant  t r a p ,  Ju ly  12 t l ~ r o u y i ~  
Augcst 3 0 ,  1984. 



Figure 10. Chinook saJ;aon percen t  of  t o t a l  catch by sampl i n y  
point reczrded a t  *the F l  athorn? mobi i e air-tmigrant t r a p ,  9984. 



The Dsshka R i v e r  weir captured 1,808 chinook salmon d u r i n g  1984 

(Appendix Table  - 1  E igh ty -e igh t  pe rcen t  o f  t h e  captures were 

raecorded d u r i n g  Ju ly  and t he  peak catch rate o f  2 1 , 2  f i s h  pe r  hour was 

recor-led on Ju ly  25, Minnow t r a p  catches  a t  t h i s  s i te :  were h ighes t  

d u r i n g  l a t e  June a t  8.7 f i s h  per t r a p  (Appendix Table  A-2)1, 

A t o t a l  o f  1,356 chinook salmon f r y  were collected i n  t h e  lower reach of 

t he  S t j s i t n a  R i v e r  by the Juvenile A q u a t i c  H a b i t a t  Studies (JAHS) surveys 

*From June through ea r ly  October  (see Par t  -7 o f  t h i s  neport) .  Catch 

rates f o r  a l l  s i t e s  combined peaked i n  August and then decreased t h r o u g h  

e a r l y  October ( F i g .  11). 

3,1,1,2 Wae I+ 

Age 1+ chinook salmon were cap tu red  incidentally d u r i n g  t h e  coded w i r e  

t a g g i n g  Study  i n  May and June and were most abundant a t  I n d i a n  R i v e r  and 

Slough 11, No age I+ chinook were captured d u r i n g  the co ld  brand ing 

s h d y  begun i n  Ju ly ,  as most  of these f ish had ou tm ig ra ted  by t n a t  t ime ,  

Peak catcll rates o f  the 1,321 age 1-4- chinook captured a t  t h e  Talkeetna 

S t a t i o n  ouein igras~t  traps were recorded d u r i n g  t h e  deployment o f  t h e  

A  raps i1-1 m id  i"iy and 3ga in  i n  m i d  and l a t e  June ( F i g .  12 

pervcen i  uF "Lhe season ca tches  occur-red by June 2 3 .  The i - i ighest  c a t c h  

r a t e  for  t h i s  age c l a s s  was 3.6 F i s h  per hour  recorded on Ma)! 15 ant:! the 

3 , ,.. -t d q e  1-4- cbjinook wait c a p t u r e t l  i n  the  ti-zps oi-i Ai~cj irsi :  7. 



F igu re  11. Chinook salmon catch per  u n i t  e f f o r t  $y sampling p e r i o d  
recarded a t  JAHS s i t e s  l 'n tkie lower reach of the S~lsitnt;  Riveiqy 
1984. 



I DATE 

Figure 22. C h i n o o k  salmon smoathed d a i l y  catch p e r  u n i t  ef for t  
and a d j u s t e d  cum1 a t i v e  catch recorded a t  t h e  Val keetna 
stationary 3utmigriant traps, Play 14 tht-ougEt October 6, 1984. 



Catch rates f o r  the 346 age 1+ chinook salmon capturctd a t  F l a t h o r n  

Station were h i g h e s t  d u r i n g  ear ly  Ju:~e ( F i g .  13).  The h i g h e s t  CPUE of 

6.4 f i s h  per hour  was recorded on June 14 ( : i D " / J f  f t h  eseason t o t a l  by 

t h i s  d a t e )  and the l a s t  age I+ chinook was collected al: t h i s  s i t e  on 

August 23. 

N ne age I+ chinook salmon were collected i n  the  Deskka River du r i i i g  

weir and  minnow t r a p  sampl ing ,  w i t h  t h e  l a s t  capture recoraded on October. 

10. 

3,P,2 Growth 

3,1.2,1 Aae O+, 

Chinook f r y  col lected between T a l  keetna and D e v i l  Canyon ( m i d d l e  river) 

averaged 43 mm d u r i n g  l a t e  May and showed a s teady growth  t h r o u g h  the 

season t o  a mean l e n g t h  o f  64 mm by early October 

c h i  nook esl  leeted b e t ~ e e n  Cook In1 e t  and T a l  keetna ower river) d u r i n g  

t h e  salne period averaged consistently larger than  f r y  collected i n  the  

midd le  river, Cbrinook fry i n  the lower river i nc reased  f r o m  a mean 

l e n g t h  o f  41 mm i n  l a t e  May t o  75 mm i n  e a r l y  October. The number o f  

f-ish measured, mearl i e i ~ g t h ,  asla range of l eng ths  by sarnpling period for  

chinook salmon f r y  are presented f;i* e3ci.i d a t a  collection arei? i n  

Appendix T a b l e  A-3 a n d  A-4. 



F'gure 23. Chinook salmon smoothed d a i l y  ca tch  p e r  u n i t  e f f o r t  and 
a d j u s t e d  cumulative catch recorded a t  t h e  F l  a tharn s t a t i o n a r y  
outmigrant  t r a p ,  May 20 t h rough  October 1, 1954. 



F i g u r e  14. Chinook salmon mean l e n g t h  and range of l eng ths  by 
sampl i n g  p e r i o d  f o r  f i s h  collected i n  the  lower and rriiddl e 
reach o f  t h e  Susitna R i v e r ,  1984. 



Age I+  chinook salmon fo r  a l l  s i t e s  sampled averaged 78 mm d u r i n g  May 

and t h e  mean i e q g t h  increased t o  90 mm d u r i n g  ear ly  June. Average 

lengths f o r  t h i s  age class stayed t h e  same t h rough  l a t e  J u l y  by w h i c h  

time most of the  age I+ chinook had migrated o u t  o f  t h e  S u s i t n a  River. 

A sample o f  g'uvenl'le chinook was ineasured a t  Talkeetna S t a t i o n  t o  

provide a relationship between l e n g t h  a n d  w e i g h t  f o r  f i s h  pass ing  t h i s  

s i t e  ( F i g .  15 ) .  

3 . % , 3  Cold brandin  

A t o t a l  o f  23,406 chinook salmon f r y  were co ld  branded i n  I n d i a n  River 

between Ju ly  1 and October  15 ,  1984 (Tab le  1). One h u n d r e d  forty-seven 

o f  these marked f i s h  were l a t e r  recaptured i n  I n d i a n  River, f i v e  were 

c a p h u r ~ d  i n  the T a l k e e t n a  S t a t i o n  ou tmig ran t  t r a p s ,  and f i v e  were 

cap tu red  below I n d i a n  R i v e r  i n  s i d e  channels a n d  slcughs a s s o c i a t e d  w i t h  

the mainstem S u s j t n a  R i v e r ,  The t i m e  between release o f  marked chinook 

f r y  i n  l n d i a n  River a t  TRM 7 , 2  and their  subsequent recapture at .  t h e  

mou"c o f  f h h i  t r r ibhtary ranged from n ine  t o  70 days  w i t h  a mean o f  30 

days .  The f i v e  ch inook f r y  branded i n  Ind+ian R i v e r  !qhicb were col lec-bed 

i n  t h e  outml'granat t r a p s  a "cTa l  k e e t r ~ a  Station averaged 17 days betweer1 

releast? and recapture  u i  t h  a range From 8 t o  26 days ,  



F.iyurac 15. The 1 inear regress-ion o f  t h e  we igh t j l e r r g th  re'laYionship for 
j u v e n i l e  chinook salmovr col l  eeted a t  the l a 1  l teetrla s ta t j ionary  
outmigran.t  traps, 1984. 



Table 1, The number of chinook salmon f r y  marked and recovered i n  I nd ian  R ive r  by 
sampling period, 3984, 

Ma r k i  rag 
Per.; od 

Recapture Per iod 
Mumber 
o f  Ff sh Ju ly  August August Sept, Septa Ost 
Marked 96-34 1-75 96-31 1-15 16-36) 1-15 Tota l  

J u l y  1-15 2,093 26 10 5 2 3 3 49 

J u l y  16-31 9,924 --a 5 4 5 5 2 21 

August 4-15 6,735 - - 8 ? 7 8 8 4 1 

August 96-31 3,806 - - - 4 5 2 11 

September 1-1 5 5,492 Is w c., - 11 7 7 2% 

September 16-30 3,356 - - - .a CI 1 I 



these f i sh ,  543 (6 .6% were l a t e r  recaptured; 631 i n  the same s lough 

they were originally marked and released, s i x  f i s h  i n  sloughs a n d  s i d e  

chamiels downstream f rom their  release s i t e s ,  four f i s h  i n  the T a l k e e t c a  

S t a t i o n  traps and two f i s h  a t  s i t e s  upstream from th le i r  p o i n t s  o f  

release. The branded chinook fry col lected i n  the T a l  keetna ou tmigran t  

traps averaged 12 days between reledse and recapture w i t h  a range f r o m  8 

t o  17 days. 

3.1.4 Population estimate5 

Females comprised 43.9% o f  the e s t i m a t e d  popula t ion  o f  8,450 a d u l t  

chinook salmon greater than  350 mm which passed Curry S t a t i o n  i n  1983 

conf.e"desace interval s o f  5,700 t o  13,150 f i s h  I n d j a n  Rfver 

chinook comprised 26.9% o f  the peak spawning survey counts (Barrett  e t  

. An e s t i m a t e d  10,635,000 eggs were depos i ted  i n  I nd ian  R i v e r  

d u r i n g  1983 which provided a t o t a l  produc t ion  o f  3,211,OQO ch inook 

salmon f r y  dur ing  1984, a survi9!al rate o f  30.2% C ,  I, - 19.4 t o  44,8% 

The calcu1a"cions used i n  the Schaefer e s t i n j a t e  of population for  chinook 

*fry i n  I n d i a n  River are provided  i n  Appendix B. 

Popir la t ion e s t i m a t e  experiments were conducted a t  four  s loughs  and three 

s i d e  channels i n  the midd le  river dui - ing  t h e  c o l d  b r a n d i n g  st,udy 

Pol3~e la t ions  were estjmated a t  a h i g h  o f  47,050 ch inook  f r y  i n  

5 louyh  22 t o  a low o f  3,420 i r l  ' : ; ~ ~ e r  Side  CP~anne! 11. 



Tab le  2 ,  Chinook salmon f r y ,  population estiamtes by s i t e  fo r  sloughs and s i d e  
channel s s u r v e y e d  i n t h e  Susi t n a  River  above t h e  C h u l  i t n a  R i  ver conf 1 uence, 
1984, 

Brandd ng Recapture Estimate Pupu9 a t k o n  
693 tes  Da4,es Method Estimate 

Uppet- Side Channel  11 7/19 - 811 7/36 - 8/2  Sehaef e r  3,420 

Sf"& Qzhianne'l 10 7/16 - 7/19 7/17 - "920 Sekaefer 7,630 

Moose Slough 818 - 8/91 8/9 - 8/12 Scskaefer 4,990 

S7ougk.r 22 9/8 - 9/13 5 OPE3 Petersen 47,050 

S%sugb\ 19 8/29 9/26 Petersen 4,550 

Side C:Rannel 21  9/24 -. 9626 CPUE index 3,700 

Slough  20 IS lE - 18/12 CPUE lndex 13,800 
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3 , 2  Coho Salmon 

Juvenile coho salmon were observed d u r i n g  t he  coded w i r e  tdagging s tudy 

t o  be most abundant  a t  Indian River .  Catch rates were no t  recorded. 

The cold branding study collected 1,548 coho sslmon f r y  3n Indian R i v e r  

from July 1 t h rough  October 15. O f  t h i s  catch,  31% o f  the  coho were 

captured in Sect ion 1, 44"/,in sec t i on  I1 and 26% i n  sec t ion  I I I .  Beach 

seinr'ng of sections 11 and 111 d u r i n g  July captured 444 juvenile coho 

salmon; 76% i n  sec t i on  I1 and 24% in sec t i on  I I I .  Minnow t rapp ing  begun 

i n  l a t e  July captured 1,129 juvenile coho salmon d u r i n g  947 minnow t r a p  

days fo r  a season average o f  9.2 coho per  t r a p  day. O f  these catches, 

43% were recorded i n  the  lower sec t ion ,  31% i n  t he  middle section, and 

26% in t h e  upper  sectfon. 

The ca tch  per  lilt e f f a r t  for a71 Ind ian  River sections combined was 

steady through the  season ranging from 1,1 t o  1,s f i s h  per t r 2 p  day 

Catches osF coho fry q!:l.:ep.e always h ighes t  i n  sec t i on  I11 w h i c h  

averaged 5.0 coho per t r a p  day ever the season. Season average CPUE i n  

section I1  was 1,4 coho per t r a p  day and Section I averaged 0.8 coho p e r  

*trap d a y ,  



Figupe 16, Coho salmn age Oat-) average catch per ~:ri nnask~ .trap k~y sampl .i 9s; 
perfod anti survey sect ion  in Indian Ra'i je~, 1984, 




















































































































































































































