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PREFACE 

T h i s  report i s  one o f  a series o f  reports prepared fo r  the Alaska Power 

by the Alaska Department of F i s h  and Game (ADF&G 

provide information t o  be used i n  evaluating the feasibility r 3 f  the 

proposed Sus< tna  Hydroelectric Project, The ADF&G S u s i t n a  Hydro Aquat ic  

Studies program was i n i t i a t e d  i n  November 1980. 

The report covers studies o f  juvenile salmon and resident f i s h  species 

o f  the Sus i  tna  River conducted from May t h r o u g h  October 1984. In 

addi t ion,  some information on overwintering o f  resideslt f i s h  radio-  

tagged in 1983 i s  included.  The majority o f  the effort  dur ing the 1984 

open-water season was on the lower river (from t he  mouth t o  the Chul i t n a  

River cal-ifl uence No s tud ies  were cond~cted t h i s  pear i n  the area 

above Devil Canyon. T h i s  volume consists o f  f o u r  par ts .  

RSA Tasks 16A and  %6B covers the migra t ion  and growth o f  

juvenile salmon. Coded w i r e  t agg ing  o f  chum and socki~ye f ry  i n  the 

middle  river (Chg'i i tna  River confluence t o  Devil Canyon) and col lecting 

o f  a'i ' l~species o f  outmigrating f ry  a t  Talkeetna S t a t i o n  were similar t o  

1983 studies.  In a d d i t i o n ,  a mark-and-recapture c o l d  b r a n d i n 9  s t u d y  was 

conducted i n  tributaries, s loughs,  8nd s i d e  channels of the piddle river 

t o  ob ta i n  an index of chinoak and coho juvenile s a t ~ o n  abundance and 

residence time i n  these rearing areas. T h i s  study complements the coded 

wire t a g g i n g  s tud ies  o f  chum and socke:ve f r y  i n  the middle river. Also, 

ou tmigran t  traps were operated t Fla thorn  S t a t i o n  ( R E  b e  2 2 . 4 )  
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near the m o u t h  o f  the river t o  obtain a t i m i n g  index o f  outmigration 

from the  lower river, 

Studies o f  the distribution and relative abundence o f  juvenile salmon 

and modell i r~g o f  rearing h a b i t a t  i n  the lower r i v e r  are  discussed i n  

RSA Tasks 14 and 36 These studl'es were similar t o  those 

conducted i n  the middle river i n  1983. Habitat  suitability cr i ter ia  

developed for the middle river were used t o r  the lower river unless 

evidence o f  different cond i t i ons  i n  the lower r~iver necessitated 

modifications. Habitat modelling results from 14 RJHAB model sites and 

6 IFIM model s i t e s  are presented. The RJHAR and IFIN models were 

compared by us ing  both  a t  two s i t e s ,  

RSA Task 14) contains the results of resident f i s h  s tud ies  i n  

b o t h  the middle  and lower river. Monitoring of f i s h  movement t h r o u g h  

use o f  r a d i o  tags  was continued and index s i t e s  i n  the middle  river were 

sampled as pa r t  of the long term monitoring effort.  Population e s t i -  

mates fo r  some species were made from mu1 t i p l e  year mark-recapture d a t a .  

P a r t  4 (RSA Task 16A i s  a statistical t ime  series a n a l y s i s  of 1983 and 

1984 discharge, t u r b i d i t y ,  and juvenile salmon outmigration data  i n  the 

middle river. This par t  represents the beginning o f  an ef for t  to 

analyze, integrate, and summarize the five years of d a t a  co!lected by 

the S u s i t n a  Aquat ic  Studies Program. The f i n a l  report on t h i s  f ive year  

sunmary wi l l  be completed a year from now. 
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THE MIGRATION AND GROWTH OF JUVENILE SALMON 

IN THE SUSITNA R I V E R  

Report No. 7, P a r t  1 

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

Alaska Department o f  F i s h  and Game 
Susitna Aquatic Studies Program 
620 East  10th Avenue, Suite 302 

Anchorage, Alaska 99501 

ABSTRACT 

Studies o f  a d u l t  salmon spawning, embryo incuba t ion ,  and juvenile 

rearing are a1 1 c r i t i c a l  i n  understandfng t he  clirrent h a b i t a t  dynamics 

o f  the Susi tna River but  the f i n a l  measure o f  the value o f  a reach o f  

river t o  the freshwater l i f e  stages o f  salmon i s  the  nunnber and condi- 

t i o n  o f  the f r y  w h i c h  outmigrate from the reach t o  the ocean, Baseline 

d a t a  on salmon outmigration have been collected a t  Tal keetna S t a t i o n  ( R M  

103.0) f o r  t he  pas t  three years. The d a t a  from 1982 and 1983 had shown 

th2L a subs tan t ia l  number o f  chinook, coho, and sockeye f r y  outmigrate  

from t he  middle river d u r i n g  their  f i r s t  summer. Because t h e  majori ty 

o f  returning a d u l t s  have spent a t  least  one w i n t e r  rearing i n  fresh- 

water, an important question was whether these age 0+ f i s h  overwintered 

i n  the lower river o f  had a low s u r v i v a l  rate. To h e l p  answer th is  

question, outmigrant t raps  were a l s o  operated nezr the m o u t h  o f  the 

$u%itna R i v e r  durirrg 1984. Mark and recapture studies gave 
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population es t imates  f o r  chum and sockeye f r y  (marked by coded wire 

tags)  i n  the Susitna R i v e r  above Talkeetna S t a t i o n  (midd le  river 

f o r  chinook and coho f ry  (marked by cold b r a n d i n g )  i n  I n d i a n  Rive r  and  

other r i tes.  - The cold branding s tudy  a l s o  monitored outmigration t im ing  

from Indian River and o b t a i f ~ e d  estimates o f  juvenile chinook residence 

time i n  mainstem rearing areas. The Taf keetna River and  Deshka River 

were a1 so interxittently sampled t o  help explain the mainstem outmigrant 

t r a p  da ta .  Age O+ chinook f r y  apparent ly  outmigrate from the middle  

river upon reaching a c r i t i c a l  size.  A large proportion remain t o  

overwinter and outmr'grate du r ing  their  second summer. Coho f r y  oustmi - 
grate  a t  a wider  range o f  lengths t h a n  chinook f r y  so the cumulative 

biomass o f  coho f r y  l ag s  behind the cumulative numbers o f  i n d i v i d u a l s  by 

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

lergth d u r i n g  t he  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 

amotsnt o f  t h i s  h a b i t a t  =in the middle river forces them t o  the lower 

river. The estimated middle river population size was 299,000 f o r  age 

O+ sockeye and 2,039,000 f o r  chum f ry .  Chum f r y  feeding i n  the middle 

river was demonstrated by the i r  growth and by analysis o f  stsmach 

contents, 
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$,8 INTRODUCTION 

Studies o f  the migrat ion and growth o f  juvenile salmon in the mainstem 

Sus i tna  River are a p a r t  o f  the ongoing investigstions being  conducted 

by the Resident and Juvenile Anadromous Fish Pro jec t  of the  Sus i tna  

Aquatic Studies Program. The scope o f  these s tud ies  has been t o  describe 

the periods o f  freshwater residence, growth, and t i m i n g  o f  outmigration 

for  juvenile salmon in the Sus i tna  River and t o  provide population 

estimates f o r  the reach o f  river between Talkeetna and Devil Canyon. 

T h i s  report presents the resul ts o f  juvenile salmon outmigrat ion studies 

concucted on the Sus i tna  River  between Cook inlet  and D e v i l  Canyon 

d u r i n g  the 1984 open-water season. Five P a c i f i c  salmon species are 

addressed i n  th i s  repost: chinook ( 

Investigations of the distribution, abundance, and migra t ion  o f  juvenile 

salmon d u r i n g  1982 and 1983 were focused primarily an the  Susitna River 

reach above the Chulitna River confluence (ADF&G 1983,  Schmidt e t  a l .  

1984). These s tud ies  included the opera t ion  o f  s t a t i o n a r y  ou tmigran t  

t r aps  a t  Talkeetna S t a t i o n  river mile RM) 103.0, dur ing 1982 and 19@? 

and a mark-recapture program f o r  post-emergent chum and sockeye salmon 

f r y  using ha l f - l eng th  coded wire tags in 1383 Roth e t  ail .  1984 

techniques have provided valuable  information on the success o f  p rev ious  

spawning runs, the e f f e c t  of discharge on redistributcion o f  young-of- 

the-year salmon juveniles, and est imates  of population and survival  f o r  

chum and sockeye salmon f r y .  



Dur ing t h e  1984 open--water season, additional t asks  were added t o  

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

t o  changing h a b i t a t  condi t ions .  The  s tudy area was expanded t o  include 

the entire r i v e r  between Cook Inlet  and Devil Canyon. New t a s k s  begun 

i n  1984 were the addition o f  s ta t ionary and mobile outmigrant  traps a t  

Flathorn S t a t i o n  (RM 22.4 i n t e r m i t t e n t  t r a p p i n g  of n ~ i g r a t i n g  chinook 

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

by cold b r a n d i n g  o f  juvenile chinook and coho salmon i n  the Curry 

Sta t i on  t o  Devil Canyon reach. 

Investigations o f  the migra t ion  and growth o f  juvenile salmon above 

T a l  keetna d u r i n g  1982 and 1983 i nd ica ted  exterlsive migration of 

pre-smolt j u v e n i l e s  o f  a l l  species t o  areas below t h i s  reach. T h i s  

m i g r a t i o n  o f  pre-smolt chinook salmon was a l s o  observed i n  the Deshka 

River i n  1980 (Delaney e t  a l .  1981 I f  t h i s  movement i s  common f w  the 

major t r i b u t a r i e s  entering the Susitna River, extens ive  rearing and  

growth o f  juvenile salmon, pa r t i cu l a r ly  chinook, may occur i n  haoi ta ts  

associated w i t h  the mainstem river. Small h a b i t a t  changes i n  the reach 

o f  river below Tal keetna could impact 1 arge numbers o f  r-earing salmon. 

The combined s tud ies  of j u v e n i l e  salmon growth and m i g r a t i o n  conducted 

d u r i n g  t h e  1984 open-water season were developed t o  provide d a t a  t o  meet 

the following objectives: 

o Estimate the t im ing,  relative abundance, and s i z e  of 

outmigrating juvenile salmon i n  t he  S u s i t n a  River above the 

Chulitna River confluence, 



o E s t i m a t e  the population o f  o u t m i g r a t i n g  chum and sockeye 

salmon f r y  and egg t o  outmigrant f r y  su rv iva l  i n  t h i s  reach o f  

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

the T a l  keetna River ,  

o Estimate t he  t i m i n g  and rate o f  movement o f  j u v e n i l e  chinook 

and coho salmon out  o f  I nd i an  R i v e r  and their  residence t ime 

a t  selected macrohabi ta ts  a s s s c i a b d  w i t h  the  mainstem Susi tna 

River, 

o Estimate the t iming and rate o f  outmigration o f  chinook salmon 

juveniles f rom the Deshka R i v e r  i n t o  t he  mainstem S u s i t n a .  

o E s t i m a t e  the t im ing  and rate o f  o u t m i g r a t i o n  o f  juvenile 

salmon from t he  Susi tna R i v e r  i n t o  Cook Inlet. 

a Estimate the rate o f  growth of juvenile chum and chinook 

salmon Prom the t i m e  they enter the lower river 

t h e  Chulitna River confluence) u n t i l  they enter t he  marine 

env i  rsnment, 

o Estimate the e f f e c t  o f  changes i n  mainstem S u s i t n a  discharge 

and other environmental var iables  on j u v e n i  i e  salmor; ou t -  

migrat ion.  



Sampling o f  chum salmon f r y  i n  the Ta lkee tna  River was hindered by 

equipment fa i lure  and insufficient d a t a  were collected f o r  th is  species, 

a l t h o u g h  some growth and  relative abundance d a t a  for chinook salmon were 

C O P %  lected, 

A l t h o u g h  initially designed as a survey o f  Portage Creek u s i n g  a 

s t a t i ona ry  outmigrant t r a p ,  the  cold b r a n d i n g  study was relocated t o  

I n d i a n  River with minnow traps serving as t h e  primary collection 

technique. The design o f  the o r i g i n a l  collection equipment d i d  no t  lend 

i t se l f  we1 1 t o  the c o n t i \ ~ u a l  ly f l u c t u a t i n g  hydraul i c  condi t ions  present 

a t  Portage Creek. The low numbers of j u v e n i l e  salmon observed i n  Portage 

Creek a f te r  June 15 combined w i t h  the comparat ive logistical i naccess i -  

b i l i t y  o f  this  stream made Indian River a better choice f o r  a study 

s i t e .  

Juvenile salmon outmigra t ion  t im ing  and rates d u r i n g  1984 fo r  t he  reach 

o f  river between Talkeetna and Devil Canyon midd le  river 

presented. Populat'ion and survival  estimates are prov ided  f o r  chum and 

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

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

salmon are a l s o  given. Length comparisons by species and study area are 

prov ided  t o  show the growth of juvenile salmon f o r  a l l  t he  s i t e s  

surveyed. 

The d a t a  presented i n  this report will prov ide an index t h a t  can Se used 

t o  determine the size o f  the present fishery resource, i t s  potential 

loss caused by hydroelectric development, and the  m i  t i g a t i o n  



requi rements necessary t o  compensate f o r  any reductions o f  the juven i  1 e 

salmon populations i n  the Susitna R i v e r .  



! , f y k e  PE.? w e i r  pjas opera ted  i n  t h e  Ceshk j  2iver  ( g p ~  4 0 . 6 )  

' *  . t y river mi l e  [TRM) 2,s and  TRM 5.0 t o  estimate the 

f . i r r i i r i f j  r r r ~ 4  rdte ~f ~ ( i t f n i g r a t i r j n  f o r  juvenile chinook salmon ( F i q .  3 ) .  
.. 



Figure 1. Map o f  juvenile salmon outmigration study f ie ld  stations i n  
the Susitna River  basin, 1984. 



Figure 1A. Bottom p r o f i l e  o f  t he  Susitna River a t  the statioinary and mobile 
outmigrant t r a p  sampl ing points a t  Flathorn Station. Measured 
on August 2 3 ,  1984 a t  a mainstem discharge of 114,000 c f s  a t  t h e  
USGS gaging s t a t ion  a t  Susi tna  S t a t i o n .  



Figure 2. Map o f  t he  stationary outmigrant t r a p  and the mobille outmigrant 
t r a p  sampling po in ts  on the Susitna R i v e r  a t  Flathorn Station, 
1984. 



Figure 3. Map showing the  l o c a t i o n  o f  the fyke net  weir on t h e  Deshka 
River, 1984. 



2,1,3 Tal keetna River 

A beach seine sampling s i t e  f o r  outmigrants was located + ; i  the nor th  

channel o f  the %a1 keetna River approximately one mile upstream 

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

2.9,4 Yalkeetna S t a t i o n  

Two s ta t ionary  outmigrant  t r aps  were deployed on the mainstem Susitna 

R i v ~ r  -, -ove the Chul i t n a  River confluence a t  Ta l  keetna S t a t i o n  

a t  the same l o c a t i o n s  used in 1983. One t r a p  was se t  o f f  the  

Trap 1) and the other o f f  the west bank of the rjver 

n \ Fig. T,. 

Coded w i r e  cagging s i t e s  were selected from those locations above t he  

C h u l  i t n a  River confluence where h i g h  density spawning by adul  t s  was 

Barrett e t  a l .  19841, and from surveys o f  the availabii i t y  o f  

sufficient numbers of post-emergent chum and sockeye salmon f r y  f o r  

collection and tagging (Fig. 4 ) .  ~ ~ s E i f i c  coded wire t agg ing  s i t e s  ( F i g .  



Figure 4. Map showing the  reach where juvenile salmon mark-recapture sites are 
RM 122.2 t o  144.8 and IndSan and t h e  locations of t h e  

ou tmigrant traps 0; *0) ,  and t h .  Tal keetna  
TRM 1 e 0 j 9  1984. 



MOOSE SLOUGH 

TALKEEPNA S-ATION OOUMIGBANT TRAPS 

Figure 4Ae  Map of coded wir'e tagging and cold branding site:; i n  t h e  
middle reach o f  the Susitna Rive?*, 1984. 



CODED W I R E  TAGGING 
SITES 

Slough 88 

Slough 8A 

Slough 9 

Slough 11 

Slough 15 

I n d i a n  River 

Slodgh 20 

Slough 21 

Slough 22 

2,1.6 Cold brandina  

A cold brand mark-recapture study was conducted a t  t h e  mouth and a t  

numerous side channels and s i d e  sloughs o f  Indian R i v e r  

were found t o  contain large concentrations of juvenile chinook and coho 

salmon, Indian River was d iv ided  i n t o  three sections ifor this study. 

Section I included the mouth upstream t o  TRM 0.5, Section I 1  wzs the 

por t ion  o f  Ind ian  River from TRM 0.5 t o  7.5 and Section I11 was from TRM 

7.5 upstream t o  I R M  12.3 

Cold branding was a l s o  used t o  estimate the populations and study the 

movements of juvenile salmon at t he  "ol lowing study sites 



COLD BRANDING 
SITES 

Moose Slough 

Side Channel 40 

Upper Side Channel 11 

Slough 16 

Slough 17 

Slough 19 

Slough 20 

Side Channel Slough 21 

Slough 22 

2.2  Field Data Collection and Recordina 

RIVER MILE 

The s ta t ionary  outmigrant t r a p  on t he  west bank of the S u s i t n a  R i v e r  a t  

F la thorn  S t a t i o n  (RM 22.4 was operated from May 20 through October 1, 

1984. A description o f  t h i s  outmigrant  t r a p  i s  provided i n  ADF&G 

The t r a p  was checked a t  leas t  twice each day t o  remove the 

captured fish and t o  clean the t r a p .  

The mobile outrb~igrant t r a p  a t  F la thorn  S t a t i o n  was operated f o r  

approximately 20 days each month from July 12 through September 13, 

1984. A description o f  the t r a p  and i t s  opera t ion  i s  presented i n  ADF&G 

(1985). The t r a p  was fished f o r  20-minute periods a t  t en  d i  r e r e n t  

transect points d u ~ i z g  a f i s h i n g  day. 
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Habi t a t  and b io log ica l  da ta  recorded f o r  each check o f  the s t a t i ona ry  

ou tmigran t  t r a p  included fishing effor t  hours) , trap depth 

d is tance from shore ( f e e t  and catch by s p e c i ~ :  and age class. 

Mainstem stage was recorded once each day. The f i r s t  25 f i s h  of each 

species and  age class collected d a i l y  were measured for  t o t a l  l e n g t h  

t i p  o f  snout t o  t i p  o f  t a i l  i n  millimeters 

Biological and h a b i t a t  d a t a  fo r  the s ta t i ona ry  trap were entered 

d i rec t ly  i n t o  an Epson HX-20 microcomputer i n  the  f i e l d .  Operational 

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

are presented i n  ADF&G (1985 Computer entries were made fo r  e3ch t r a p  

check throughout  t he  f i e l d  season. Pr intouts  and casset tes  were 

p e r i o d i c a l l y  transferred Lo Data Processing t o  be entere6 i n t o  a 

mainframe computer f o r  l a te r  d a t a  retrieval and ana lys i s .  

Transect number, fishing e f fo r t ,  t o t a l  cater column d e p t h ,  s e t  beloci ty, 

and d r i f t  velocity ( i f  t he  t r a p  was not  held s ta t ionary  d u r i n g  the s e t  

were recorded for  each individual transect p o i n t  a t  which the mobile 

outmigrant t r a p  Has f ished. Total catch by species and age claz- was 

a l s o  recorded, and t o t a l  l eng th  measurements were taken f o r  a l l  captured 

f i s h .  Data were recorded on a f ie ld  d a t a  form f o r  later. analysis. 

2.2.2 Deshka R ive r  outmiqrant  weir 

A weir was established on the Deshka R ive r  (RM 40.6) us ing a f yke  net 

(3/16 inch square mesh) t o  b lock a por t ion  of the  river. The fyke  net i s  

described i n  WDF&G The weir was operated a t  varying t r i b u t a r y  



TRM 2.0 - 5.0) periodically from May 10 through June 22. The 

w e i r  was moved t o  TRM 2.5 on July 11 and was f i s h e d  periodically t h r o u g h  

September 18. Minnow t r aps  were f i shed  intermittently from l a t e  June 

th rough  mid October t o  supplement t he  weir da ta .  

Fish ing e f f o r t  and t o t a l  catch by species and age class  were recorded 

for t h e  outmigrant weir and t he  minnow traps. A sample o f  each species 

and age class captured were measured fo r  t o t a l  l e n g t h  and scale samples 

were collected for  age determination. 

2,2,3 Yal keetna R ive r  beach seini 

Beach seining 118 inch square mesh was conducted one t o  two times 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  

a s u f f i c i e n t  sample f o r  comparative l e n g t h  and outmigration t i m i n g  d a t a .  

T o t a l  catch by species and age class was recorded. All captured f ish 

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

2,2,4 Tal keetna S t a t i o n  s u t m i s ~ a n t  t r a p s  

Two incl ined  plane outmigrant t r a p s  were operated continuously i n  the 

mainsbm Susitma River a t  Val keetna S t a t i o n  from !fay 14 

t h rough  October 6 ,  1984 using the methods outlined by Roth  e t  a7. 



Measurements o f  the f o l  lowing h a b i t a t  parameters were recorded d a i l y  a t  

the outmigrant t r a p s :  a i r  and surface water temperature ( O 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 the h a b i t a t  d a t a  are g iven  in ADF&G 

Trap f i s h i n g  depths and distances from shore were adjus ted  t a  maximize 

catches and minimize mortalities. A l  f juvenile f i s h  captured were 

anesthetized us ing  MS-222 T r i e a i n e  methanesul fsnate F i e l d  specimens 

were identified using the guidelines set f o r t h  by McConnef and Snyder 

Trautman and Morrow Juvenif e chinook and coho 

salmon collected a t  the traps were checked fo r  a cold brand mark and a l l  

recovered marks were recorded. Chum and sockeye salmon juveni 1 es w i t h  

a clipped adipose f i n  were passed through a detecto~r t o  verify the 

presence of a coded w i r e  tag. All coded wi re  tagged f i s h  recovered a t  

the t r a p s  were preserved and tags were la te  removed and decoded using a 

reading j i g  and a binocular microscope. All other f i s h  recovered a t  the 

t r a p s  were h e l d  u n t i l  anesthetic recovery was complete and then released 

downstream o f  the t raps .  

Scales were collected from a representative sub-sample o f  fish captured 

for comparison t o  l e n g t h  frequency da ta  f o r  f - inal  age class 

determination. Biological and hab t ta t  d a t a  were entered d i r ec t ly  i n t o  

an Epson HX-20 microcomputer. 

Length and weight r e l a t i onsh ip  d a t a  were a l s o  col lected from samples of 

juvenile chinook, coho, and sockeye salmon collected i n  the outmigrant  



t r a p s  a t  Talkeetna 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 l i v e  weights were determined t o  the nearest 0.1 grain. 

2,2,5 Coded wire 

The coded wire tagging was conducted a t  Slough 11 from May 16 

t h r o u g h  June 20, 1984. The f i s h  were transported from the collection 

areas t o  Slough 11 i n  an aerated tub, tagged,  held f o r  a t  l e a s t  24 

hours, and then returned t o  the  collection areas. The f i s h  were a l s o  

h e l d  overnight  a t  the collection areas p r i o r  t o  release. 

The primary f i s h  collection techniques were beach seines which were used 

$0 weir c f f  the d~wnstream end of the collection area. These weirs were 

checked a t  least once each day t o  collect fish and remove debris. Beach 

seining and d i p  ne t t i ng  supplemented the weir catches a t  s i t e s  where 

weiring alone d i d  not provide enough f i s h  for  the t agg ing  operation. 

The coded wire t a g g i n g  equipment and implantation procedures are similar 

t o  those out1 ined  by Ro th  e t  a l .  (1984) using  the guide1 ines p r o v i d e d  by 

and Moberly e t  a l .  One-half length binary coded 

w i r e  tags measuring 0.02 inches i n  l e n g t h  and 0.01 inches 

0.254 mm) i n  diameter were used i n  the study.  The captured f i s h  were 

separated by species and l e n g t h  pr ior  t o  tagging. Physical  differences 

betw2en f i s h  required the use o f  separate head molds f o r  each species 

and l e n g t h  class.  F i f t y  fish o f  each gl-oup were measured f o r  t o t a l  

l e n g t h  t o  determine the proper head molds f o r  t he  tagg ing procedure. 
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The adipose f i n  was cl ipped from each fish prior t o  t a g g i n g  t o  p rov ide  a 

v i s u a l  i n d i c a t o r  o f  the  presence o f  a coded wire tag. A t  the end of 

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

passed th rough  the q u a l i t y  control device t o  determine the  t a g  retention 

rate. Mortalities were recorded the following day and just prior  t o  

release. A single t a g  code was used f o r  each species tagged and f o r  

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

sockeye salmon and fourteen dis t inct  t a g  codes were used for  juvenile 

chum salmsn. 

Coded w i r e  t a g g i n g  d a t a  recorded a t  each s i t e  included da te  tagged ,  t a g  

code, species, number o f  f i sh t ~ g y e d ,  percent t a g  retention, mortal i t y  , 

and date  and t ime  of release. T o t a l  numbers o f  f i s h  tagged by species, 

collection s i t e ,  and release date  as well as f i n a l  t a g  retention and 

mortality were tabu la ted  f o r  each t8g code. 

2,2 ,6  Cold b rand ins  

Mark-recapture studies u s i n g  cold branding were cond~~cted  from July 

through mid October. Sites in Ind ian  River were sampled twice a m o n t h  

and fish were captured, branded, and released continually throughout the 

f i e ld  season. Sampling i n  the sloughs and s ide  channels o f  the Stisitna 

Rive r  was conducted fo r  filje consecutive days and cap4tured f i s h  were 

either branded and released the same day o r  h e l d  until t he  end of the 

f i ve day period before re1 ease. 



Pr imary  col l e c t i o n  techniques were minnow t r aps ,  beach seines, and d i p  

nets. Captured f i s h  were t ranspor ted  from the  areas of collection t o  

the Gold Creek f i e l d  camp f o r  cold brand marking. Cold branded f i s h  

from a l l  s i t e s  except Indian River were held fo r  24 holurs t o  determine 

marking mortality before being released a t  the  area o f  co l l ec t i on .  F i s h  

collected i n  I nd i an  R i v e r  were marked, he ld  for 24 hours, and then 

released a t  a s ide  s lough a t  TRM 7.2. 

The brands consisted o f  single brass letters o r  symbol s measuring 

approximately three mi11 imeters in height  which were soldered onto 

threaded brass caps. L iqu id  nitrogen was used as the cooling agent  and 

the brand ing  procedures were similar t o  those out1 ined by Raleigh e t  a l .  

(1973). The cold brand ing  equipment i s  described i n  ADF&G 

Juvenile chinook and coho salmon were marked w i t h  a distinctive brand t o  

s i g n i f y  the collection s i t e  and date  o f  their capture. F ish  were marked 

on one s ide of the body a t  one o f  three t a r g e t  branding  areas (F ig .  

51, and a branding t ime of two seconds was used. 

Date, collection si te ,  gear type, f i sh ing  effort ,  species, number o f  

fish captured, and brand symbol were recorded f o r  each s i t e .  The number 

o f  recaptures by species and the symbols f o r  previously marked f i s h  were 

a lso  recorded, Total l e n g t h  was measured f o r  50 fish of each spec i~s  

d u r i n g  each sampling trip. 



Six Brandina Locations 

heft Side '  Right Side 

anterior to Qorsa 

beneath dorsa 

posterior t o  dsrse 

Figure 5. Branding locations and sample brands used fo r  cold branding chinook 
and coho salmon juveniles, 1984, 



The catch per u n i t  effort data  coll&cted f o r  juvenile salmon a t  

the  s t a t i ona ry  o ~ t i ~ i i g r a n t  traps are presented as the average catch per 

hour fo r  each calendar day o f  sampling zffcrt.  The catch was expanded 

t o  24 hour intervals by dividing the number o f  hours fishe:! on a given  

d a y  i n t o  24 and then multiplying t h i s  r i i t i a  by the catch f o r  each 

species and age class. 

The catch rates p lo t ted  f o r  each species and age class oF i juveni le 

salmon collected a t  the s ta t i ona ry  t raps were smoothed usin9 the ron 

Hann 1 inear fi: ter Dixon e t  a l .  1981). The equation i s :  

where: 
Z(t) 

= smoothed catch per h o u r  f o r  day (t) anL 

= observred catch per hour f o r  day (t 

Th is  i s  sim:!ar t o  a three asy moving average except t h a t  the  current 

day i s  weighted t w i c e  as heavily as the preceding and subsequent days. 

The  cumulative catch t o t a l s  were a d j u s t e d  f o r  days nat fished by 

tabulating the mean of the t o t a l  catches recorded for the t h ree  days 

preceding and the three days follzwing an unsampied day. 
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Length frequency distribution and scale  analysis d a t a  \.sere tlsed t o  

determine the age class  composition o f  chinook, coho, and sockeye salmon 

juveniles. 

Weights were converted t o  grams and the data  entered i n t o  a isnear  

regression computer program t o  provide the le.gth/wei ght re1 a t ionsh i  p 

for each species. These da ta  were used t o  provide est imates o f  the 

t o t a l  biomass passing the Talkeetna and Flathorrl s t a t i o n  outmigrant  

t r aps  by sampl i ng period through thz season. 

Potential egg deposition fo r  chum and sockeye salmon was calculated by 

m u l t i p l y i n g  the average fecundity for  each species /by the  estimate: 

number o f  female spawners t h a t  passed Curry S t a t i o n  in 1983 

a1 . 1984). The chum, sockeye, and ch-inouk salmon a d u l t  popula t ion 

estimates were reduced by 400i, 33%, and 7% respectively, t o  account f o r  

mill i o g  fish which eventually spawned below the Chul  i tna River 

conf 1 uence (Barrett 1354; Barrett e t  a1 , 1904). The  fol  lowirrg forwula 

was used t o  determine egg depositia~: 

T o t a l  potential egg deposition = 

where: 

E = Adult  population est imate a t  Curry S ta t ion  

M = Percent milling 

P = Percent females 

F = Average fecundity 



Populat ion estimates f o r  chum and sbckeye outmi grants  were calcul a ted  

by the Schaefer 1351) method. Estimates o f  survival  f o r  both species 

were determined by d i v i d i n g  the population est imates  by the calculated 

potential egg deposit ion f o r  each species. Only v a l i d  tagged fish were 

used in the calculations. The t o t a l  number o f  v a l i d  tagged f i s h  was 

determined by subtracting the m o r t a l i t i e s  for  each day o f  tagging from 

the  t o t a l  number o f  fish tagged and then m u l t i p l y i n g  this by the t a g  

retention rate. Total t a g  recoveries a t  the ia'lkeeitna S ta t i on  ou t -  

mjgrant t raps  include only those fish w i t h  a coded w i r e  tag. 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 not considered in the po- 

pu la t ion  estimates. 

Populat ion est imates for  chinook and coho salmon were calculated from 

the data  collected dur ing  the cold brand ing  s tudy using the Petersen 

Chapman 1951) o r  Schaefer methods, o r  by comparing catch per 

u n i t  efforts. Egg-to-fry survival for  chinook salmon in i n d i a n  River  was 

extrapolated using the technique 1 i s t e d  above f o r  determination o f  chum 

and sockeye survival  except t h a t  the est imate of eglg depos i t i on  was 

reduced t o  represent the percentage of chi nook (determl'ned from peak 

spawning counts w h i c h  spawned in Ind ian  River.  Fecundities used were 

those measured by Healy and Heard f a r  Kenai R i v e r  and  Cook In le t  

chinook salmon, 

2 , 3 , 3  Environmental variables 

Results of a statistical t ime series analysis  of discharge, t u r b i d i t y ,  

aird age O+ chinook and sockeye salmon outmigration are presented i n  Par t  

4 of th is  report. 



3.0 RESULTS 

The results o f  the juvenile salmon outmigration studies are presented by 

species. The catch per u n i t  effort da ta  are presented 3s a 

percentage o f  the  h ighes t  CPUE af te r  smoothing recorded a t  the 

stationary traps dur ing  1984. The cum~lative catch d a t a  are presented as 

a percentage o f  the t o t a l  ad jus ted  cumulative catch af ter  application of 

the smoothing functions. Juvenile salmon l e n g t h  d a t a  col lected a t  

F la thorn  S ta t ion  are from both  the s ta t i ona ry  and mobile t r aps  and the 

l eng th  information presented for  Talkeetna S t a t i o n  i s  f rom both the  

s t a t i ona ry  t r aps  1 ocated a t  this site. 

3,B Chinook  Salmon 

Chinook salmon f r y  were col lected incidental l y  d u r i n g  the coded wire 

t a g g i n g  study i n  May and June. As chum and sockeye f r y  rrere targeted i n  

the B:oded wire t a g g i n g  study, chinook catch rates were not recorded. 

Chinook f r y  were observed t o  be rnost abundan t  a t  S'lougih 22 and Indian 

R-i ver'. 

The cold b r a n d i n g  s tudy captured 26,823 chinook salmon f r y  i n  Ind ian  

River from July  1 t h r o u g h  October 15. F i f ty  e i g h t  1;ercent o f  this 



catch was recorded near the mouth o f  the river ( sec t i on  1 ) ;  30% {in the 

lower por t ion  (section I I )  and 12% i n  the upper  po r t ion  (section 111). 

Beach seining o f  gections I I  and I I I  du r ing  July captured 3,280 chinook 

salmon f r y ;  66% i n  section I I I  and 34% in section 11. Minnow t rapping 

begun i n  Indian Rive?  i n  l a te  July collected a t o t a l  o f  23,543 chinook 

f r y  du r ing  947 minnow t r a p  days def ined as one t r a p  day fo r  each 

overnight  minnow t r a p  set f o r  a reason average of 24.9 fish per t r a p  

day. 

Catch rates i n  I nd ian  River (F ig .  6 )  were generally highest i n  sect ion 

I I  except during la te  August when h?gh  and t u r b i d  water conditions 

reduced t r a p p i n g  effectiveness. The CPUE fo r  chinoak f r y  i n  Ind ian 

River f o r  al f  sections combined was h ighes t  d u r i n g  la te  Ju ly  (average of 

36 f i s h  per t r a p  day) and s t e a d i l y  declined through tile season t o  a low 

o f  15 f i s h  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 captured i n  siloughs and s ide  

channels in the middle reach of the Susftna River d u r i n g  the cold 

branding  study f r om July I t h r o u g h  October 15, Sloughs accounted f a r  

84% of the catch while the  remaining 16?i were collected i n  s i d e  

channels. Beach seining du r ing  J u l y  and August collected 39% of the  

t o t a l  catch a t  these sites while minnow t r a p p i n g  begun i n  ear ly  

September captured 61% of t he  chinook f ry .  



Figure 6 .  Chinook salmon average catch per minnow t r a p  by 
sampling period and survey section i n  Indian River,  1984. 



The 7,291 chinook salmon f r y  captured by minnow t r 8 p p i n g  a t  slough and 

s ide  channel s i t e s  in the middle  river were collected d u r i n g  378 minnow 

t r a p  days f o r  an average o f  19 fish per t r a p  day. Mean CPUE by study 

s i t e  ranged from a h i g h  o f  48 f i s h  per t r a p  day a t  Slough 22 d u r i n g  

early October t o  a low o f  3 f i s h  per t r a p  day a t  Side Channel 21 i n  f a t e  

September. 

A t o t a l  o f  14,110 chinook salmon f r y  were collected a t  the Talkeetna 

Sta t ion  outmigrant traps.  Peak catches were recorded from f a t e  June 

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

hour war recorded on July  26 Fif ty  percent o f  t h e  catch was 

recorded by July 20, Catches decreased a f t e r  e a r l y  August and the l a s t  

capture o f  chinook f r y  a t  this  s i t e  was recorded on September 29. 

A t o t a l  o f  2,118 chinook salmon f ry  were captured i n  the s ta t i ona ry  

outmigrant  t r a p  a t  Flathorn S t a t i o n .  Catch rates were greatest between 

la te  June and l a te  August Fig. 8).  The chinook f r y  catlch rate a t  this 

s i t e  peaked a t  7.8 fish per hour on July 23, 50% o f  the captures were 

recorded by July  13, and the las t  capture nas  recorded on September 30. 

The h i g h e s t  catch rate o f  the  Flathorn S t a t i o n  mobile t r a p  was 15.2 f i s h  

per hour, recorded on July  23 O f  the 189 chinook f r y  

collected i n  the mobile t r a p  d u r i n g  1984, 60% were captured a t  bank 

transect sampl i n g  p o i n t s  and the remaining captures occurred a t  center 

channel sampl i n g  s i t e s  ( F i g .  1 0 ) .  



Figure 7. Chinook salmon smoothed daily catch per unit effort 
and adjusted cumulative catch recorded a t  t he  Tal keetna 
stationary outmigrant traps, May 14 th rough  October 6, 1984. 



! DATE 

Figure 8. Chinook salmon smoothed dai ly  catch per unit e f f o r t  
and adjusted cumulative catch recorded a t  the Flathorn 
s ta t ionary outmigrant t r a p ,  May 20 through October 1, 1384. 



F i ~ u r e  9. Chinook salmon dai ly  catch per u n i t  effort recorded 
a t  the Flathorn mobile outmigrant t rap ,  July 12 through 
August 30, 1984. 
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Figure 10. Chinook salmon percent of to t a l  catch by sampl i n q  
p o i n t  recorded a t  the flathorn mobile outmigrant t r a p ,  1984. 
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The Deshka River w e i r  captured  1,808 chinook salmon dur ing  1984 

(Appendix Table - 1  Eighty-eight percent o f  the captures were 

recorded d u r i n g  Ju ly  and the peak catch rate o f  21,2 f i s h  per hour was 

recorded on July 25, Minnow t r a p  catches a t  t h i s  s i t e  were hjghest 

during la te  June a t  8.7 fish per t r a p  !appendix 4-21, 

A t o t a l  o f  1,356 chinook salmon f r y  were collected in the lower reach of 

the Sus i tna  River by the Juvenile Aquat ic  Habitat  Studies (JAHS) surveys 

from June th rough  early October (see Par t  2 o f  this  ~seport) .  Catch 

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

ear ly October (F ig .  I1 

3.1.1.2 Age I+ 

Age I+ chinook salmon were captured incidentally d u r i n g  the  coded w i r e  

t a g g i n g  Study i n  May and June and were most abundan t  a t  Indian River and 

Slough 11. No age I+ chinock were captured d u r i n g  the cold branding 

study begun i n  July, as most of these f i s h  had outmigrated by t h a t  time. 

Peak catch rates o f  the 1,321 age 1+ chinook captured a t  the Taf keetna 

Stat ion outmigrant  t r aps  were recorded d u r i n g  the  deployment a f  the 

traps i n  mid May and aga in  i n  mid and la te  June (Fig. 12) .  F i f ty  

perucent of the season catches occurred by June 23. The highest catch 

rate for  this  age class was 3.6 f i sh  per hour recorded on May 15 and the 

l a s t  age 1+ chinook was captured i n  the t r a p s  cn August 7. 



Figure 11. Chinook salmon catch per u n f t  e f f o r t  by sampling period 
recorded a t  JAHS s i t e s  i n  the lower reach of the Susi tna River, 
8984. 



Figure i 2 .  Chinook salmon smoothed daily catch per u n i t  effort 
and adjusted cum1 a t 1  ve catch recorded a t  the Tal keetna 
stationary oertmigrart traps, May 14 through October 6 ,  1984. 



Catch rates for the 346 age I+ chinook salmon captured a t  Flathorn 

S ta t ion  were h ighes t  d u r i n g  ea r ly  June (F ig .  13). The h ighes t  CPUE of 

6.4 f i s h  per hour was recorded on June 14 50% of the season t o t a l  by 

and  the l a s t  age I+ chinook was collected a t  this s i t e  on 

August 23. 

Nine age I+ chinook salmon were collected i n  the Deshka River d c r i n g  

weir and minnow t r a p  sampling, w i t h  the ' las t  capture recorded on October 

10, 

Chinook f r y  collected between Talkeetna and Devil Canyon midd le  rivet- 

averaged 43 m d u r i n g  l a t e  May and showed a steady grcrwtli through the  

season t o  a mean l e n g t h  o f  64 mm by ear ly  October Fig. 14). Age O+ 

chinook collected between Cook Inlet and fa lkee tna  ower river) d u r i n g  

tig< same period averaged consistently lsrger than f r y  collected i n  the 

middle river. Chinook f r y  i n  the lower river increased from a mean 

l e n g t h  of  41 mm in l a te  May t o  75 mm i n  ea r ly  October. The number of 

fish measured, mean l e n g t h ,  and range o f  lengths by sampling period for  

chinook salmon f r y  are presented for each d a t a  collection area i n  

Appendix Table A-3 and A-4. 



Figure 13. Chinook salmon smothed daily catch per unit e f f o r t  and 
adjusted cumulative catch recorded a t  the Fl athorn s t a t i ona ry  
outmigra~it  t r ap ,  May 20 through October 1, 1984. 



Figure 14. .:?inook salmon mean 1 ength and range of lengths by 
sampl ing  period fo r  fish collected i n  the lower and middle 
reach o f  the Susitna River,  1384. 



3.1.2.2 Age 1+ 

Age I+ chinook salmon for  a l l  s i t e s  sampled averaged 78 mm dl$-ing May 

and  the mean length increased t o  90 mm d u r i n g  early June. Average 

lengths for  this age class stayed the same through la te  July  by which 

t ime  most of the age I+ chinook had migrated out o f  the Sus i tna  River.  

A sample -OF j u v e n i l e  chinook was measured a t  Talkeetna Sta t i on  t o  

provide a re la t ionsh ip  between l eng th  and weight for  f i s h  passing this  

A t o t a l  of 23,406 chinook salmon f r y  \yere cold branded in I c d i a n  River 

between July 1 and October 15, 1984 Table 1). One hundred forty-seven 

o f  these marked f i s h  were l a t e r  recaptured in Ind ian  River, f i v e  were 

c a p t u r ~ d  i n  the Talkeetna Sta t i on  outmigrant t r a p s ,  and five were 

captured below Indian River in side channels and  s loughs assoc ia ted  w i t h  

the mainstem Susi tna  River, The time between release siF marked chinook 

f r y  i n  Indian River a t  TRM 7.2 and t h e i r  subsequent rkecapture a t  the  

mouth of t h i s  t r i b u t a r y  ranged from nine t o  72 days w i t h  a mean o f  30 

days. The f i v e  chinook f r y  branded in Ind ian  River w h i c h  were collected 

i n  the outmigrant  t r a p s  a t  Talkeetna S t a t i o n  averaged 17 days between 

release and recapture w i t h  a range from 8 t o  26 days. 

A t o t a l  o f  9,802 chinook salmon f r y  were co ld  branded i n  sloughs and 

s ide  channels i n  the middle river between July 1 and October 15. of 



Figure 15. The 1 inear regression o f  the weight/length relationslhip for 
juvenile chinook salmon collected a t  the f a 1  keetna s ta t ionary  
outmigrant traps, 1984. 



Table 7 ,  The number of chinook salmon f r y  marked and recovered i n  Indian River  by 
sampling period, f 984, 

- 
P 7 

Recapture Period 
Number 

Ma r k i  ng of f i s h  July August August Sspt ,  Sept, 0ct 
P<?r i  od Marked 16-31 9-15 16-33 3-15 16-30 1-15 Total 

August 36-37 3,806 - 4 - 4 5 2 1 6  

September f -1 5 5,492 - Q. - 117 7 24 

September 16-30 3,356 - e= - - - 1 1 

-- 
TOTALS 23,406 26 'E 5 3 7 28 38 23 4 47 
P 



these f i s h ,  643 (6.67;) were la te r  recaptured; 631 i n  the same slough 

they were originally marked and released, s i x  f i s h  i n  sloughs and s ide 

channels downstream f rom their  release s i t e s ,  four f i s h  in t he  T a l  keetna 

Station traps and two f i s h  a t  s i t e s  upstream from t h e i r  po in t s  o f  

release, The branded chinook fi j col lected i n  the T a l  kieetna outmigrant  

traps averaged 12 days between release and recapture w i t h  a range from 8 

t o  17 days. 

Females comprised 33.9% o f  the est imated population o f  8,450 a d u l t  

chinook salmon greater t h a n  350 mm w h i c h  passed Curry S t a t i o n  in 1983 

confidence interval ,e o f  5,700 t o  13,150 f i s h  Ind ian  River 

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

An estimated 10,635,000 eggs were deposited i n  Indian  River 

d u r i n g  1983 w h i c h  provided a t o t a l  product ion o f  3,211,000 chinook 

salmon f r y  d u r i n g  1984, a survival rate o f  30.2% (C.I. - 19.4 t o  44*8%)*  

The calculations used in the Schaefer es t ima te  o f  population fo r  chinook 

f r y  i n  I nd i an  River are provided in Appendix B. 

Population estimate experiments were conducted a t  four  sloughs and three 

side channels i n  t h e  middle river d u r i n g  t he  cold branding study (Table 

Populations were estimated a t  a h i g h  o f  47,050 chinook f r y  i n  

Slough 22 t o  a low of 3,420 i n  U p p ~ r  S i d e  Channel 11. 



Table 2 ,  Chinook salmon fry, population estiamtes by s i t e  for sloughs and s i d e  
channel s surveyed i n  the Susi t n a  River  abo8de t he  Ckul i t na  Rives  confl uenee, 
198ks. 

Sampl i stg Brand! ng Recapture Estimstle Peapul ation 
S i t e  Dates Dates Method Est imate  

-- 
Upper Side Channel 7 9  7/19 - 811 7/30 - Bd2 Schaefer 3,420 

Side Channel 18 t $ f  6 - 711 9 7/17 - 7/20 Schaefer 7,630 

Slough 22 9!8 - 9/43 % 818 Peterseirp 47,058 

Slough 79 

Side Channel 29 

S7sugf.a 20 



3,2 Coho Salmon 

Juvenile coho salmon were observed dur ing  the coded wire tagging study 

t o  be most abundant a t  Ind i an  River, Catch rates werca nett recorded, 

The cold branding study collected 1,548 coho salmon f ry  in Indian River 

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

captured in Section I ,  44% in section I1 and 26% in sect ion 111. Beach 

seining o f  sections I1 and I I I  du r ing  July captured 444 juvenile coho 

salmon; 76% in sect ion I1 and 24% i n  section 111. Minnow t r a p p i n g  begun 

in la te  July captured 1,129 juvenile coho salmon dur ing  947 minnow t r a p  

days for  a seaaon average of 1.2 coho per t r a p  day. O f  these catches, 

43% were recorded in the lower section, 31% i n  the middlie section, and 

262 in the upper  sect ior .  

The catch per unit e f f o r t  for  a l l  Indian River sections combined was 

steady through  the season ranging from 1.1 t o  1.5 f ish per t r a p  day 

Fig. 16). Catches o f  coho f ry were always highest in section i f1 which  

averaged 5.0 coho per t r a p  day over the season. Season average CPUE in 

section I I  was 1.4 coho per t r a p  day and Section I averaged 0.8 coho per 

t r a p  day. 

A t o t a l  o f  90 coho salmon f ry  were captured dur ing  the cold branding 

study in sloughs and ride channels in the middle Susitna River.  



figure 16. Coho salllxtn average catch per minnow t r a p  by samp! f a g  
period and survey section i n  Indian River, 1984. 



Ninety-five percent o f  the coho catch was recorded i n  slough h a b i t a t s  in 

this reach. Beach seining dur ing  July  and August captured 40?i o f  the 

season's t o t a l  catch while minnow t r app ing  d u r i n g  Septie~3ber and ea r ly  

October collected the remaining 50% (average o f  0.2 coho per t r a p  day).  

Daily minnow t r a p  CPUE ranged from a low of 0.01 a t  Slough 22 and Side 

Channel 21 in September t o  a high o f  7.6 coho per trap day a-i. S l ~ u a h  14 

on September 10. 

Peak catches f o r  t he  1,830 age 0+ ccho salmon collected a r t  the Tal keetna 

S t a t i o n  outmigrant t raps  were recorded during l a t e  July and  August, and 

the highest catch rate o f  2.9 coho f r y  per hour was recorded on July 30,  

by w h i c h  t ime  50% o f  the season t o t a l  had been recorded ( F i g .  17). The 

lasr .  coho f r y  was captured i n  the t r a p s  on October 4. 

A t o t a l  of 441 age 0+ coho salmon were captured a t  the  Fla tho rn  

s ta t ionary outmigrant  t r a p  du r ing  1984. Catch rates were highest du r ing  

la te  August and la te  September and the peak catch rate o f  1.5 f i s h  per 

h g u r  was recorded in the t r a p  on September 30 Fig. 18). F i f ty  percent 

o f  the  catch a t  this s i t e  occurred by August 26. Only 16 age 0+ coho 

were captured in the mobile t r a p  a t  F l a tho rn  Sta t ion.  

A t o t a l  o f  380 aye O+ coho salmon were c.>tured i n  the lower Susitna 

River d u r i n g  the JAHS s t . ~ d y  see Part  2 o f  t h i s  repart]]. Catch rates 

were highest d u r i n g  the l a t e  summer sampling and t h e  peak catch rates 

were recorded i n  ear ly  October (Fig .  19). 



Figure 17. Coho salmon smoothed dai ly catch per u n i t  ef Tort and 
adjusted cumulative catch recorded a t  the Tal keetna s';ationary 
autnigrent traps, May 14 through October 6 ,  1984. 



- % CUMUL4T1L'E 
-- X OF HIGHEST CPUE 

Figure 18. Coho salmon snioothed dai ly  catch per u n i t  effort and 
adjusted cumul ative catch recorded a t  the Fl  athorn stationary 
outmigrant t rap ,  May 20 through October 1, 1984. 



COHO CPUE 

SIU$iF%iNG PERIOD 

Figure 19, Coho salmon juveniles catch per u n i t  e f f o r t  by sampling period 
recorded a t  JAHS s i t e s  i n  the lower reach o f  t h e  Susitna 
River, 1984. 



The Deshka River weir captured 95 coho salmon f r y  d u r i n g  1984; the peak 

catch rate o f  1.3 f i s h  per hour was recorded on July  25 (Appendix Table 

A -  Minnow t r a p  catches a t  t h i s  s i t e  were highest d u r i n g  l a t e  August 

a t  2.6 coho per t r a p  (Appendix Table A-2 

Age I+ coho salmon were collected sporadically d u r i n g  the coded wire 

tagging study i n  May and June w i t h  the highest concentrat ions observed 

i n  Slough I1 and Indian River. The cold branding study from Ju ly  

th rough  ea r ly  October captured 25 age '+ coho a t  Indian River and 18 a t  

middle  river slough and s ide  channel si tes d u r i n g  the sea!son. 

Peak catches f o r  the 1,425 age I+ coho salmon juveniles captured a t  the 

Talkeetna S t a t i on  outmigrant t raps  were observed in mid June and were 

again h i g h  i n  l a t e  July and . late August Fig. 20). F i f t y  percent of  the 

catch was recorded by June 25. The h ighes t  catch rate f o r  these age 

classes was 1.6 f i s h  per hour recorded on June 18 and t t je l a s t  capture 

was on October 2,  

Catch r a t e s  for  the 291 age I+ coho salmon juveniles captured  a t  the 

Flathorn s t a t i ona ry  outmigrant t r a p  were highest dur ing llate August and 

September and the  highest CPUE o f  0.8 coho per hour was 

recorded on September 3. F i f t y  percent o f  the t o t a l  catch was recorded 

by August 30 and the l a s t  capture o f  these age classes was October I. 

The mobile outmigrant t r a p  captured 10 age 1+ coho salmon d u r i n g  t he  



Figure 20. Coho salmon age I+ and older  smoothed dai 1 catch per 
effort and adjusted cumul a i i  ve catch recorded a t  the Tal keetna 
s ta t ionary outmigrant traps, May 14 th rough  October 6, 1984. 



Figure 21, Coho salmon age I+ and older smoothed dai ly  catch per unit 
effort and adjusted cumulative catch recorded a t  the Fl  athorn 
s ta t ionary  outmigrant t r a p ,  May 20 through October 1, 1984. 



The JAHS study i n  the lower river collected 62 age I+ coho salmon 

juveniles w i t h  most o f  the captures being recorded a t  t r i bu t a ry  s i t e s  i n  

thfs reach, 

The Deshka River w e i r  collected 26 age I+ coho while minnow trapping a t  

this  s i t e  captured 119 f i sh .  Catches were observed throughout the 

season w i t h  a peak rate o f  6.2 coho per t r a p  recorded in l a te  August. 

A t o t a l  o f  44 age 2+ coho salmon juveniles were collelcted d u r i n g  the 

1984 studies.  Talkeetna S ta t ion ,  Flathorn S t a t i o n  and the Deshka River 

accounted f o r  95% o f  the captures o f  t h i s  age class, 

3,2,2 Growth 

Coho f r y  collected i n  the lower river were consistently larger than the 

fr,v collected in the middle river throughout  the season 

f r y  collected between Talkeetna and Devil Canyon averagjed 40 mm t o t a l  

l eng th  d u r i n g  late May and showed a steady growth t o  a mean of 58 m by 

l a t e  August. Coho f r y  i n  t h e  lower river averaged 42 mm i n  ear ly  June 
\ and had grown t o  a mean l e n g t h  of 7 1  mm by la te  Septembler. The number 1 
I 

o f  f i s h  measured, mean l eng th ,  and range of lengths by sampling period 
1 

for  coho f r y  are presented for each da ta  collection area in Appendix ! 
Table A-5 and 4-6, 



Figure 22.  Coho salmon (age 0+ mean l e n g t h  and range of length15 by 
sampling per iod  for fish collected in the lower and \middle 
reach of the Sur i t n a  River,  1984. 



A g e  1+ coho salmon juveniles collected i n  the  lower river a l s o  averaged 

'larger through the season than f ish o f  the same age class collected i n  

the middle river Age I+ coho averaged 70 mm t o t a l  l eng th  i n  

both reaches dur ing  May and increased t o  104 mm i n  the middle river and 

111 mm i n  the lower river by ear ly October. Length data by co'llectian 

area and sampf ing period are provided in Appendix Table A-7 and A-8. 

Age 2+ coho salmon juveniles collected during the 1984 s tud ies averaged 

137.1 m and ranged from 114 t o  175 mm (Appendix Table A-9 

A sample o f  juvenile coho salmon were measured a t  Talkeetna S t a t i o n  t o  

provide a relationship between l e n g t h  and weight for f i s h  passing t h i s  

il 

A i o t a 1  o f  1,480 juvenile coho salmon were cold  branded i n  Indian River 

from July 1 t h r o u g h  October 15. 0: these fish, five were recaptured in 

I o d i a n  River and two were recovered a t  the Ta? keetna S ta t ion  outmigrant 

traps. The marked coho recaptured i n  Ind ian  River were branded and 

released a t  TRM 11.5 on July 17 and recaptured a t  TRbI 2.2 between 

September 9 and 11, fo r  an average of 55 days betwelen release and 

recovery. The two branded coho recovered a t  Talkeetna Sta t i on  were 

released i n  Indian River on August 12 and were recovered i n  the outmi- 





Figure 24. The 1 inear regression of the weight/length relationship for  
juveni 1 e coho salmon call ected a t  the Tal keetna s ta t ionary 
outmigrant traps, 1984. 



g r a n t  t r a p s  on August 31 and September 22; 19 days and 41 days, 

respectively, between re1 ease and recovery. 

A t o t a l  o f  106 juvenile coho salmon were cold branded a t  slough and s ide  

channel s i t e s ,  and the only recapture was recorded a t  Talkeetna Stat ion .  

The recaptured f i s h  was marked and released a t  Slough 14 on September 10 

and was recovered i n  t h o  traps on September 16. 

Since only 100 t o  200 of the estimated 750 a d u l t  coho passing Curry 

S t a t i o n  i n  1983 entered Ind i an  River, and since juvenile coho o f  the 

same brood year outmigrate as age 0+, I + ,  and 2+ f ish,  few j u v e n i l e  coho 

salmon were captured for  m a r k i ~ g  d u r i n g  the  2984 cold branding studies. 

Too few branded coho salmon were recaptured t o  provide popuTation 

estimates for  any o f  the s i tes  surfeyed. 

3,)3,1 Catch Der u n i t  e f f o r t  

Sockeye salmon f ry  were co'l lected d u r i n g  the coded wire t a g g i n g  study i n  

May and June a t  sloughs 8A, 9, 11, and 2 1  b u t  catch rates were recorded 

only  f o r  Slough 21. These data  were determined from 24  hour fyke net 

catches and are presented i n  Appendix Table A-10, 



A t o t a l  of 248 sockeye salmon f r y  were captured a t  slough and s ide  

channel s i t e s  i n  the midd le  river and i n  I n d i a n  River d u r i n g  beach seine 

sampling conducted in July  and August .  O f  these f i s h ,  S47i were col- 
I 

lected- I n  sloughs and the remaining 6% were collected in Indian River { 

and a t  mainsten s ide channels, i 
i 
4 

Peak catch rates for  the 7,484 age 0+ sockeye salmon f r y  collected a t  

the Tal keotna S t a t i o n  outmigrant traps were recorded i n  mid June and 

early July  w i t h  the hiahest d a i l y  catch rate of 13.0 sockeye f r y  per 

hour occurring on June 18 Fig .  25).  The major downstreain redistri- 

bution of sockeye f r y  ir! t h i s  reach had occurred by mid July (5076 by 

Ju ly  41, The las t  sockeye f r y  a t  Talkeetna S ta t ion  was observed on 

October. 4,  

Juvenile sockeye catches a t  the Flathorn s ta t ionary  outmigrant t r a p  were 

greatest du r ing  May and June b u t  the downstream movement o f  sockeye f r y  

continued through the open water season Fig. 2 6 ) .  A - total  of 2,315 

sockeye f ; * y  were collected i n  the t r a p  du r ing  1954, and the peak catch 

rate of 4.6 f ish per hour was recorded on J ~ n e  8. Fif ty  percent o f  the 

catches had occurred by June 29 and the l a s t  capture was October 1. 

Mobile t r a p  catches of sockeye f r y  a t  Flathorn S t a t i o n  were highest 

d u r i n g  June and the  peak catch rate of 5.4 f i s h  per h o u r  was recorded 

on 4 u l ~ l  12 Of the 114 sockeye collected i n  the mobile t r a p  

d u r i n g  1984, 59% were captured a t  bank transect points  (Fig. 28). 



Figure 25. Sockeye salmon age O+f snoothed dai ly  catch per unit effort 
and ad jus ted  cumul a t i v e  catch recorded a t  the Ta l  keetna 
stationary outmigrant traps, May 14 through October 6 ,  1984. 



figure 26.  Sockeye salmon smoothed dai ly catch per unit effort 
afid adjusted cumulative catch recorded a t  the Flathorn 
stationary outmigrant t r a p ,  May 20 th rough  October 1, 1984. 



Figure 27. Sockeye salmon da i ly  catch per unit effort recorded 
a t  the Flathorn mobile outmigrant t r ap ,  July 12 through 
August 31, 1984. 



AGE O+ SOCKEYE SEASt2N C.BiTCH 

2 3 4 * %  *6 *7 8 9 

NSECT POINT NLlk4BER 

Figure 28. Sockeye salmon percent of the t o t a l  catch by 
sampl ing point. recorded a t  the Fl athorn mob1 1 e outmigrant 
t r a p ,  1984. 
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A t o t a l  o f  412 sockeye salmon f r y  were collected in the lower river - 

d u r i n g  JAHS surveys from June through October (see Part  2 o f  t h i s  

. Catch rates a t  JAHS s i t e s  peaked i n  l a te  June and then were 

low throughout  the remainder o f  the season ihn tncrease in 

catch rates was recorded a t  some sites including Rol l y  Creek 

and Beaver Dam Slough i n  l a t e  August and Septembler, i n d i c a t i n g  

the movement of sockeye i n t o  these sites d u r i n g  la te  summer. 

A t o t a l  o f  90 age I+ sockeye salmon juveniles were collected. Nineteen 

were captured a t  Talkeetna S t a t i o n  and 63 were collected a t  Flathorn 

Stat ion,  

Ninety-six percent o f  the catch fo r  age I* sockeye collected a t  the 

outmigrant  t r aps  T a l  keetna and Flathorn combined) was recorded d u r i n g  

May and June (Fig. 30). The l a s t  age I+ sockeye was captured a t  

Tatkeetna S t a t i o n  on July 29. 

3,3,2 Growth 

The mean l eng th  and range o f  lengths f o r  age 0+ sockeye salmon by reach 

of river and sampling period i s  presented i n  Fig .  31. Dur ing  May and 

June, sockeye f r y  collected i n  the middle  river reach had a smaller mean 

length t h a n  the same age class sockeye collected in the lower river. By 

e a r l y  Ju ly ,  sockeye f r y  averaged the same l e n g t h  (45, mm 



Figure 29. Sockeye salmon juveniles catch per unit effort by sampling 
period recorded a t  JAHS s i t e s  in the lower reach o f  the 
Susitna River, 1984, 



Figure 30. SIockey~ salmon smoothed da i l y  catch per unit ef fo r t  
and adjusted cumulative catch recorded a t  the  Flathorn and 
Tal  keetna stationary outmigrant traps, May 14 thrnuglh 
October 6 ,  1984. 



Figure 31. Sockeye salmon mean length  and range of 1 engths 
by sarrrpling period for  fish collected i n  the lower and 
middle reach o f  t he  Susitna River, 1984. 
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reaches, and by la te  August; middle   rive^ sockeye f r y  were averaging 

larger than f i s h  collected in the lower river. This trend continued 

th rough  the remainder of the season. The numoer o f  f i s h  rrreasured, the  

mean l e n g t h  and range o f  lengths by sampling period for sockeye salmon 

f ry  are presented for  each o f  the da ta  collection areas i n  Appendix 

Table A-IIB,  

The 90 age 1+ sockeye salmon collected dur ing  1984 averaged 73 mm t o t a l  

l eng th  and ranged from 56 t o  102 mm Appendix Table 4-12 A coded wi re  

tagged sockeye f r y  released in 1983 and recaptured i n  1984 had increased 

from 32 m t o  81 mm, 

A sample o f  juvenile snckeye were measured a t  Talkeetna Stat iori  t o  

provide a relaticnship between length  and weight for  f i s h  passing this 

A t o ta l  o f  14,532 tagged sockeye salmon f r y  averaging 33 mm t o t a l  l e n g t h  

were released between May 22 and June 22, 1984 (Table 3 Tag retention 

rates for sockeye f r y  averaged 97.lfi and ranged f rom 92.3 t o  99.0%. 

Tacjgirig mortality ranged from 0.6 t o  2.6% and areraged 1.3%, 

A t o t a l  of 366 tagged sockeye salmon f r y  2.5% o f  the  t o t a l  tagged 

sockeye released) were recovered f rom the 7,484 age 0+ sockeye captured 

and examined for  t ags  a t  the Talkeetna S t a t i o n  outmigrant t r a p s  d u r i n g  



Figure 3 2 .  The linear regression o f  the weight/length relationship 
&or juveni 1 e sockeye sal mon col 1 ected a t  the Tal keetna 
s ta t ionary outmigrant t raps ,  1984. 



Table 3 ,  Coded w i r e  bag release da t a  Psr soekeye salmon fry  OW the Su~si tna River  by 
tagging si te and re1 ease da t e ,  1984, 

Bagging S i t e  
(River Mile) 

Number o f  Date o f  Percent Tag Percent 
F i  sk Tagged Re1 ease Retent a" 0li.r Mortal ii t y  

Slough 13 
(WM 135,3) 

Slough 8A 
[RM 125-3) 

a Mortal i ty due to hand1 i ng ,  thermal. and anesthetic stresses. 
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i984. In addition, 15 sockeye f ry  w i t h  clipped adipose f ins bu t  no 

coded wire Lags w s ~ s  recovered i n  the t raps .  When compared t o  the t o t a l  

tagged sockeye salmon f r y  recovered, th's provides a t a g  retention rate 

a t  the t r a p s  o f  96.1%. 

T r a p  recoveries o f  coded wire tagged sockeye f r y  were made from 0 t o  109 

mean = 35 days following their release a t  the t agg in9  s i t e s  

In addition, one tagged sockeye f r y  w h i c h  was released f r om 

Slough 2 1  on May 28 was recaptured a t  F la thorn  Sta t ioz .  on July 7. Seven 

coded w i r e  tagged sockeye f ry  were recovered d u r i n g  the cold branding 

study i n  ear ly  August Table 4). S i x  o f  these fish were recovered a t  

Moose Slough (RM 123.2) and one tagged sockeye fry was recovered a t  a 

s i d e  channel below Sl o j~qh  11 

A single coded wire tagged sockeye salmon marked and released du r fng  

1383 was recovered dur ing  the 1984 sampling season. Th is  f ish was 

released dune 8, 1983 a t  Slough 11 and w3s recovereid a t  Talkeetna 

S ta t ion  an J u l y  21 ,  1984. 

The r a t i o  o f  coded wire tagged sockeye f r y  t o  tot?! sockeye f r y  was the 

same (0.05:l.OO i n  b o t h  t raps  a t  Talkeetna S t a t i o n .  T h i s  i nd i ca tes  

t h a t  the coded wire tagged fish were uniformly mixed: i n  the t o t a l  

populat ion by the t ime they migrated past  the  traps. 



CODED W RE TAGGED SOCk 'mZ 

NLaMBm OF DA'iS AmEW REhEBt$E 
{Grouped by 5 Day Period) 

Figure  33.  Length o f  t:me between the inark and recapture o f  coded 
wive tagged sockeye salmon juveniles in the middle reach 
o f  the Sus i tna  River, 1984. 



Table  4. Reco~eries of coded w i r e  tagged sockeye salmon f r y  a t  
mainsten: r e  s i t e s  between Ta1 keetna and DE fil Canyon, 
1984, 

Col Iectisn 
S i t e  

Col l e c t i  on Re1 ease Release 
Date S i t e  Date 

P 

Moose Slough f 8/8 Slough 21 5/28 

Moose Slough -8/8 Slough 21 5/28 

Moose Slough 8/8 Slough 11 6 / 2 2  

Moose Slough 8/8 Slough 9 6/9 

Moose Slough 8/8 Slough 8A 6/19 

Moose Slough 8/8 Slough 8A 6/19 

Slough 11 Side  Channel 2 8 i 3  Slough 2 1  5/28 

River Mile 123.2 

' River  Mile 134.9 



Females comprised 38.5% o f  the population o f  1,900 a d u l t  sockeye s a l ~ o n  

estimated past  Curry S t a t i o n  i n  1383 (C.I. - 1,600 t o  2,300 a d u l t s )  and 

the fecundity of Sus i tna  Rive r  sockeye averaged 3,350 eggs per  female 

Barrtztt e t  a l ,  1984 Milling a c t i v i t y  was estimated a t  30?; (Barrett 

Those d a t a  provided a calculation of t o t a l  potential egg 

deposition f o r  sockeye salmon o f  1,715,000 eggs d u r i n g  1983. 

Using the method outlined by Schaefer a population of 299,000 

sockeye salmon f r y  was estimated t o  have outmigrated past  the Ta l  keetna 

S t a t i o n  t raps  d u r i n g  1984 (Appendix Table B - l  and 8-2). A comparison o f  

the population est imate  t o  the calculated potential eg:, deposition 

d i v i d i n g  the est imated number o f  f r y  by the  number of eggs) gave an 

egg-to-outmi g r a n t  survival  rate of 17.4%. The survival  rates ranged 

f rom 14.4 t o  20.7% using the confidence intervals from the adult 

population estimate a t  Curry Stat ion.  

3 ,4  Chum Salmon 

3,4,1 

Chum salmon were collected d u r i n g  the coded w i r e  tagging s tudy  in May 

and June and dur ing beach seine sampling o f  Ifidtan R i v ~ r  i n  July ,  Catch 

rates were not  generally recorded durif lg these s t u d i e s  except f o r  24 

hour f y k e  ne t  s e t s  a t  Slough 2 1  (Appendix Table 4-10). 
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Peak catches o f  chum f r y  collected a t  the Talkeetna Sta t i on  ou tmig ran t  

t raps  were recorded d u r i n g  l a t e  May and mid June, wi th  the h ighes t  

da i l y  catch rate  o f  8.0 f i s h  per hour occurring on June 14 ( F i g ,  34). 

N inety- f i ve  percent of the 3,590 chum f r y  captured a t  Talkeetna S t a t i o n  

were recorded by July 15. The major outmigration had occurred by the end 

507g by June 13 a l though the migration continued u n t i l  

September 11. 

Chum salmon fry catches a t  Flathorn S t a t i o n  were greatest d u r i n g  June 

w i t h  a peak catch rate of 10.9 fish per hour recorded1 on June 14 by 

which Lime 50% of the season catch had occurred Of the 783 

chum f ry  collected a t  this s i t e ,  37% were captured by July  I and the 

las t  chum f r y  was captured a t  Flathorn S t a t i o n  on July 22. 

Beach seining and electrofishing a t  s ide channel, s lough,  and t r i b u t a r y  

sites in the lower river reach collected chum salmon f r y  d u r i n g  June and 

July (see Part  2 of t h i s  repart). Chum f r y  were abundant i n  t h j s  reach 

d u r i n g  e a r l y  June b u t  catches steadily decreased t h r o u g h  July 

Chum f r y  i n  the middle river reach averaged 40 mm d u r i n g  i.lay, 45 mm 

d u r i n g  June, and 46 m d u r i n g  Ju ly  , During June, Ind ian R i v e r  

chum f r y  averaged t3e smallest a t  40 mm while Slough 13B f i s h  had the 

largest mean l e n g t h  o f  49 mm. Ind ian  River chum f r y  had increased t o  a 

mean l e n g t h  c f  48 mm by ea r ly  July. 



Figure 34. Chum salmon f r y  smoothed da i ly  catch per u n i t  effort and 
adjusted cumulative catch recorded a t  the Ta l  keetna 
s tat ionary outmigrant traps, May 14 t h r o u g h  October 6, 1984. 



7z CUkfuWm'vE 
- Z OF HIGHEST CPUE 

F-igure 35. Chum salmon fry smoothed daily catch per u n f t  effort and 
adjusted c u m l a t i v e  catch recorded a t  the  F la thorn 
stat ionary outmigrant t rap ,  May 20 through October 1, 1984. 



Figure 3 6 .  Chum salmon f ry  catch per u n i t  effort by sampling period 
recorded at %A#% $ i t e s  in the 10tver reach sF the Susiena 
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Chum salmon f r y  collected a t  Talkeetna S t a t i o n  showed an  increase of six 

n i l  1 imeters i n  mean l ength  between May (40 mm) and ear ly June (46 mm) 

and averaged 43 t o  45 m af te r  th i s  period. Talkeetna S t a t i o n  ou tmig ran t  

t r a p  recoveries o f  coded wire tagged chum f r y  showed a two millimeter 

increase i n  mean l e n g t h  between release and recovery (mean t i m e  interval 

of eight days Tagged chum f r y  byhich were captured 11 or more days 

a f te r  release averaged 48 mm, an increase o f  f i v e  millimeters between 

release and recovery. 

Limited sampling o f  the T a l  keetna R i v e r  d u r i n g  June and July indicated a 

mean length o f  43 m for  chum f r y  outmigrating from this t r ibutary .  

Below the Chulitna R i v e r  confluence, growth was less apparent  as chum 

f ry  averaged 40 t o  43 m a t  the s i t e s  sampled ir, this reach th roughou t  

the period a f  outmigration, The mean l eng th  and range o f  lengths f o r  

chum f r y  by sampling period f o r  each o f  the areas surveyed are presented 

i n  Appendix Table A-13. 

A t o t a l  of 31,395 taggzd chum f ry  averaging 43 mm t o t a l  l e n g t h  were 

released between Ma>/ 22 and .June 22, i984 Tag retention 

rates ranged from 93.0 t o  100% and averaged 96.4% Mortality rates 

between tagging and release averaged 0.9% and ranged f rom 0.0 t o  2.7%, 



Table 5. - Coded wire t ag  release d a t a  fo r  chum salmon f r y  on t h e  Susi tna River by 
tagg ing  s i t e  and re lease d a t e ,  f 984, 

Bagging S i t e  Number of Date sf Percent Tag Percent 
(River  Mile) Fish Tagged Rel ease Retent i rrsn Mortal i ty 

Slough 15 
(WM 137,3) 

Dndian River 
(RM "838.63 

Slough 4 1 
(RM 43%,3) 

Slough 9 
(RM 128,3) 

-- 

TOTAL - ALE SITES 31,396 5/22-6822 96,4 Q,9 

a High mortality due to i n j u r y  from improper headmold. 
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Fifty-one tagged chum salmon f r y  0.2% of the  t o t a l  tagged chum 

were recovered from t h e  3,590 chum salmon f ry  captured and 

examined for tags  a t  the Talkeetna S t a t i o n  outmigrant  t raps  d u r i n g  1984. 

In add i t i on ,  two chum f ry  with clipped adipose f i n s  b u t  no coded wire 

tags were recovered in the t raps .  !.!hen compared t o  the t o t a l  tagged 

chum salmon f r y  recovered, t h i s  provides a t a g  retentl'on rate a t  the 

traps o f  96.2%. 

Trap recoveries o f  tagged chum f r y  were made f rom 0 t o  29 days 

following their  release a t  the t a g g i n g  s i t e s  (Ffg .  37 

The r a t i o  o f  coded wire tagged ch!~m f r y  t o  t he  tc ta l  number o f  f i s h  

caught  a t  each t r a p  a t  Talkeetna S t a t i o n  was 0,016:1 a t  Trap  I and 

0.013:1 a t  Trap 2, indicating t h a t  the tagged chum f r y  were randomly 

distributed w i t h  the untagged population by the t ime  they migrated past 

the traps. 

3,4,4 Population est imates and survival  rates s f  o u l m i ~ r a n t s  

. Adul t  population est imates  a t  C~:rry S t a t i o n  d u r i n g  1983 were 21,100 chum 

salmon w i t h  confidence intervals of 19,200 t o  23,500 adlul t s  and f e ~ a l e s  

comprised 34.5% o f  these f ish Barrett e t  a l .  1984 Feeundjties of 

Susitna River chum salmon were determined dur ing 1983 t o  be 2,850 eggs 

per femdle.  Chum salmon milling was estimated a t  40% (Barrett 2984). 

These da ta  prov ided an e s t i m a t e  of t o t a l  potential egg deposition of 

12,448,i300 eggs. 



CODED W - RE TAGGED CHUM SALMON 

Figure 37.  Length o f  t ine between the mark and recapture of coded 
wire tagged chum salirron juveniles i n  the middle re8.h of 
the Susitns River, 1983. 
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The population estimated using the Schaeier (1351) method was 2,039,000 

chum salmon f ry  outmigrating past  Tal keetna S t a t i o n  d u r i n g  1984 

(Appendix Table B-3 and 8-4 

Using the above & t a ,  an egg-to-outmigrant survival  rate o f  16.4% /,as 

cale:tslated fo r  chum s a l ~ c n  gdjth a confidence interval from the a d u l t  

population estimate o f  % 4 , %  t o  18,OX, 

3,s P i n k  Sslmon 

S i x t y - e i g h t  p i n k  salmon f r y  were captured between May 15 and July 18 a t  

the T a l  keetna S t a t i o n  outmigrant  traps d u r i n g  1984, w i th  the peak catch 

rate o f  0.8 f i s h  per hour be ing  recorded on dune  18 (Fig. 38 

migra t ing  past  Talkeetna S t a t f o n  averaged 36 mm t o t a l  l eng th  w i t h  a 

range f rom 29 t o  53 mm. 

A t o t a l  o f  405 p i n k  salmon f r y  were collected in the s ta t ionary  outmi- 

g r a n t  t r a p  a t  Flathorn S ta t ion .  Catches occurred froan May 21 t h rough  

July 6 and the peak catch rate o f  4.0 f i s h  per hosr was recorded on June 

, F i f t y  percent o f  the catches a t  this s i t e  were recorded by 

June 11. P i n k  f r y  collected st  F l 2 t h o r n  Sta t i on  averaged 34 mrr: and 

ranged i n  l e n g t h  from 25 t o  46 mm. 

Na p i n k  salmon f r y  were collected d u r i n g  the cold b rand ing  studies i n  

t h e  midd le  river, d u r i n g  sampling af t h e  Deshka River, o r  a t  JAHS s j t e s  

i n  the lower river d u r i n g  1984. 



Figure 38. Pink salmon f ry  smoothed da i ly  catch pcr unit effort and 
adjusted cumulative catch recorded a t  - !e Ta l  keetna 
stationary outmigrant traps, May 14 t h l  gh October 6, 1984. 



Figure 39. Pfnk salmon f ry  smoothed d a i l y  catch per unit effort and 
adjusted cumulative catch recorded a t  the Fl  athon? 
s tat ionary outmigrant t raps, May 20 through October 1, 1984. 



Summary s t a t i s t s ' c s  f o r  Ta l  keetna Sta t i on  catch are g iven  i n  Table 6 and 

f o r  environmental variables i n  Table 7. Fla thorn  d a t a  are summarized i n  

Table 8.  The influence o f  discharge peaks on the level o f  outmigration 

can be seen by comparing the seasanal discharge level Fig .  39A; F ig.  

w i t h  the outmigration p l o t s  presented earl ier. 



Tab"% e6 ,  Slrmmary statistics f o r  juvenile salmon catch per hour by 
spec ies and age class recorded a t  the TaIkeetna S t a t i o n  
outmigrant traps, May 14 through  October 6 ,  1984, 

Catch Per Hour, Both irapsa 

M%"n Max Mean S t d ,  Dev, 

Chinook  0+ 

Chjnook I+ 

Cshio O+ 

Cohio I+ b 

Sockeye O+ 

Sockeye I+ 

Chum 

includes a17 juvenile coho age 1+ o r  older. 



Table 7 ,  S~iiiimary s t a t i s t i c s  f o r  h a b i t a t  va r iab les  recorded on the  
Susi t n a  R i  ver between t37e 4SITuI-i t n a  River' conf 1 uencc 2nd 
Devi 1 Canyon, May 14 t h r o u g h  October 6 ,  1984. 

Ma" n Max PIean S t d ,  Dev, n 

Discharge (ft3/sec)a 6,780 52,000 19,405 8160.0 146 

Water Temperature b 

a USGS procisional d a t a  a t  Gold Creek, 1984. 

ADFBG da ta  a t  Ta l  keetna S t a t i o n  outmigrant t r a p s ,  1984. 



Table 8, Summary s t a t i s t i c s  f o r  juvenile salmon catch per  hour by 
species and age class recorded a t  the Fla thorn  Sta t ion  
outmigrant  t raps ,  Nay 20 t h r o u g h  October 1, 1384, 

Catch Per  our^ Ms'n Max Mean S t d ,  Dev, 

Chtpaook O+ 0,6 

Chinook I+ 0,O 

Coho 09 0,O 

Coho I + ~  0,o 

Sockeye O+ 0.0 

Sockeye 1+ 0,O 

Chum 0,O 

B-k" nk 0,O 

Discharge (ft3/seclc 40,800 

' Includes a71 juvenile coho age 1+ or  older. 

USGS provisional d a t a  a t  Sus i tna  S t a t i on ,  1984. 



Figure 39A. Mainstem discharge, water tmperature, and turbidity i n  t he  middle 
reach o f  the Susi tna  River, 1984. Discharge was measured a t  the 
USGS gaging s t a t i o n  a t  Gold Creek. Water temperature and turbidity 
were meastlred a t  Talkeetwa S t a t t o n ,  





F i f t y  percent o f  t he  outmigration o f  aye 0+ chincok salmon pas t  

Talkeetna S t a t i o n  du r ing  b o t h  1983 and 1984 had occurred by mid J u l y ,  

b u t  the rates and t iming  were different between the two years ( F i g .  40). 

- A* During 1 ~ 8 3 ,  two pulses of chinook f ry  movement were recorded, one i n  

l a t e  June and the second in mid August. Conversely, the 1984 

outmigration d i d  not s t a r t  until mid June and was then re la t ive ly  steady 

t h r o u g h  la te  August. 

Low t r i b u t a r y  f l o w s  dur ing  July  of 1083 trapped chinook f r y  i n  pools and 

side channels in Indian River u n t i l  h i g h  t r ibu tary  flows from heavy 

rainfall i n  mid August allowed access or flushed f ry  t o  the Susitna 

River (Roth e t  a l .  1984). I i l  1984, minnow t r a p  catches o f  marked and 

unmarked chinook i n  Ind ian  River d u r i n g  the cold branding  study showed 

the movement o f  chinoak f r y  out o f  t h i s  t r i bu ta ry  continued from July  

through early October. 

In 1984, age 0+ chinook salmon i n  the middle river t h a t  Iiad outmigrated 

from the tributaries were found predominately in shallow, t u r b i d ,  rocky 

bottom areas in breached sloughs and s i d e  channels d u r i n g  July and 

August, Not u n t i l  mid August, when mainstem flows had decreased and 



Figure 40. Chinook salmon adjusted cumulative catch recorded 
a t  the Tal keetna stat ionary outmigrant t raps,  1983 and 1984. 



many o f  these sloughs 2nd s ide  channels were no longer breached, d i d  

catches of juvenile chinook increase a t  clear :vater sloughs and s ide  

channels. In ear ly  Septeaber, juvenile chinook were concentrated a t  $he 

mouths o f  clearwater sloughs and side channels, but  as water tempera- 

tu:*es and stage continued dropping  through September and ear ly Oci~ber ,  

?E::i , ,PA , - :  slowly dispersed throughout  these s i t e s  w i t h  the major 

c;,:;q:cr;r:::~~ns be ing  found in areas wi th  non-imbedded substrate and a 

The rates o f  outmigration o f  age it. chinook salmon p a s t  Talkeetna 

Station were similar i n  1983 and 1984 ( F i g .  411, b u t  t h e  date  by whjch 

h a l f  o f  the t o t a l  seasonal outmigration occurred was ten days earlier i n  

1983 than i n  1984, primarily because o f  tkje la te  s tar t  o f  outmigration 

in 35134, 

The chinook f r y  appear t o  associate w i t h  the  banks o f  the river during 

their downstream movement, AS though juvenile chinook were captured 

across the entire river a t  Flathorn S t a t i o n ,  50% o f  tlte t o t a l  mobile 

t r a p  captures were recorded a t  bank t ransect  s i t e s .  

4,1,2 Freshwater 7 

Chinook salmon juvenile5 i n  the middle river appear t o  group i n t o  a t  

least two separate categories. The f i r s t  group are 'those juveni!es 

w h i c h  rear and overwjnter i n  their nata l  tributaries and  outmigrate t o  

the ocean as age 1+ fish d u r i n g  the s p r i n g  of thei r  second year.  The 

second group o f  chinook juveniles spend a por t ion  of their  f i r - s t  sumer 
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Figure 41. Chinook salmon (age 1+ ad justea cumul a t i  ve catch recorded 
a t  the Tcl keetna stationary outmigrant t raps,  19183 and 1984. 



i n  t h e i r  na ta l  t r ibutaries and then, probably because o f  densi ty  

dependent interaction o f  flushing by h i g h  f lows,  enter the mainstem 

river. These f i s h  actively search out s u i t a b l e  h a b i t a t s  as they move 

downstream. Many o f  the f i s h  enter sloughs and s ide  channels i n  t he  

m i d d l e  river t o  obewinter while others continue downstream t o  the  lower 

river. 

Since 80% o f  the Tal keetna S t a t i o n  t r a p  catch had occurred by August 1, 

and high catches were recorded a t  Indian River and selected sloughs 

above Tal keetna Station in August, September, and October, i t  appeared 

t h a t  a s i g n i f i c a n t  percentage o f  1983 brood year chinook salmon were 

going t o  overwin ter  in t he  middle  river. Previous winter  sampling has 

no t  been successful in 1 o c a t i  ng l a rge  concentrations o f  j u v e n i  1 e 

chinooks in this reach Possible reasons arke: I )  the  much 

higher a d u l t  chinook escapement in 1983 than i r ?  15180, 2 the winter 

sampling d u r i n g  1981 was conducted in January, February, and March when 

water temperatures approach O0C, and the behavior o f  the  f i s h  may change 

in t h a t  they go i n t o  the substrate and are less susceptible t o  capture, 

the sampling methods and i n t e n s i t y  a t  selected s i t e s  were limited 

d u r i n g  t he  1981 sampling. Ed. Note: Sampling d u r i n g  the winter of 

1984-1985 has confirmed the presence of large numbers o f  chinook f r y  i n  

A t h i r d  group o f  chinook salmon juveniles may be present i n  the Svs i t na  

River. Data collected a t  the Flathorn S t a t i o n  outmigrant  t r a p  showed 

t h a t  a por t ion  o f  the age 0+ chinook were moving downstream pas t  t h i s  

s i t e .  A l t h o u g h  i t  i s  possible t h a t  these fish may overwinter i n  



freshwater h a b i t a t s  below Fla thorn  S t a t i o n ,  i t  appears t h a t  many of 

these fish would enter the ocean as age 0+ fish. Scale samples co l -  

lected from returning a d u l t s  indicated t h a t  this age class  of out- 

migrants represented less t h a n  3% o f  the middle river returning chinook 

d u r i n g  1983 Barre t t  e t  a l e  1984 and less t h a n  1% i n  1984 

a l .  19851. 

Interimi t t en t  operation of an outmigrant wei r  on the Deshkq River du r ing  

1984 showed t h a t  a large number o f  chinook f r y  were outmigrating from 

t h i s  t r i b u t a r y  du r ing  J u l y  and August. Similar d a t a  were collected in 

1980 by Delaney e t  a l .  who postulated t h a t  t h e  observed 

outmigration was a s i z e  related response .::s the fish reached approxi- 

mately 80 nom and t h a t  the chinook f r y  were ab le  t o  reach this c r i t i ca l  

s i z e  dur ing  even numbered years of h i g h  pink salmon escapement and 

related abundant  food supplies. I t  is not known whether these f i s h  

remain in hab i t a t s  associated w i t h  the mainstem river o r  i f  they 

continue t o  the ocean as age 0+ f i sh ,  b u t  da ta  collected a t  JAHS s i t e s  

below the Deshka River  dur ing  1984 indicated t h a t  very few chinook f r y  

were rear ing in this  area.  

I f  i t  i s  assumed t h a t  a large percentage of Susi tna River chinook salmon 

do migrate t o  the  ocean as age 0+ fish,  then either (1) the marine 

s u r v i v a l  o f  this  age class i s  very low o r  (2 )  the a d u l t  scales were not 

interpreted correctly. Age O+ outmigrants may possibly farm a 

t r a n s i t i o n  check o r  other similar tightening of the circuli on their 

scales d u r i n g  their  entry i n t o  the ocean i n  the summer of  their  f i r s t  

year, and this check may be interpreted as a freshwater annulus on the 



scales o f  returninf a d u l t s .  This could reduce the percentage o f  a d u l t s  

determined t o  hax/e outmigrated as age 0+ f i s h  and would result i n  

underestimatiscl o f  the importance o f  t h i s  age class t o  the t o t a l  

population o f  returning adul ts .  

showed t h a t  a major port ion OF the aadult scales 

analyzed from the Deshka River d u r i n g  1978 showed t h a t  the fish had 

migrated t o  the ocean d u r i n g  their f i r s t  summer as age 0+ fish. Scale 

analysis from creel census samples collected i n  the Deshka River haire 

classed these f i s h  as p-edominant'ly age I+ outmigrants Kubik 1967; 

Kubik and Madman 1978; Kubi k and Delaney 1980). 

These d a t a  indicate t h a t  a reevaluation o f  t he  criteria used t o  deter- 

mine the period of freshwater residence from a d u l t  sa'lmon scales i s  

needed. Additional t e s t s  would be helpfu l  i n  verifyimg t he  age o f  

chinook outmigrants from t he  S u s i t n a  River and i n  determining the 

contribution of each age class t o  the population o f  returning a d u l t s .  A 

comparison of freshwater growth recorded on juvenile scales collected a t  

the mouth  o f  the Sus i tna  River t a  the scales o f  returning a d u l t s  would 

be beneficial. Also, the collection of chinook juveniles in the Cook 

Inlet estuary would a1 low the comparisons of c i  rcul i formation d u r i n g  

the period of t ransI  t i o n  from freshwater t o  ocean growth. Additional l y ,  

a comparison of ages detemined from scales and oto l  i ths may provide 

insight i n t o  the freshwater histories of chinook salmon i n  the S v s i t n a  

River, 



4,1,3 Estimates - s f  

Popu la t i on  estimates f o r  Indian  River  chinook salmon juveniles 

3,211,000 i n  1984 and the est imated survival rate of 30*2% are much 

higher than what we believe t o  be the true values. This  i s  due t o  the 

late start  o f  sanpl i n g  mid Ju ly) ,  intermittent samp'l ing thr;oughout the 

season, and the presence o f  two separate populations; those fish which 

overwinter in the middle river and those f i s h  w h i c h  miglrate t o  hab i t a t s  

i n  the lower river. More v a l i d  population estimates would be obtained 

i f  sampling was conducted throughout  the open-water season a t  these 

r i tes  and i f  a method o f  distinguishing the sub-populations was 

devel oped. 

Attempts were made d u r i n g  July  and early August  t o  estimate t he  juvenile 

chinook populations and residence t imes in selected sloughs and side 

channels o f  the middle river using the Jolly-Seber model [Ricker 1975 

Both population est imates and residence t im ing  varied so great ly  day t o  

day and s i t e  t o  s i t e ,  due mostly t o  differences in individual s i t e  

h a b i t a t ,  f l u c t u a t i n g  f l o w  conditions, and the  resultant changes i n  gear  

effectiveness, t h a t  these estimates were deemed invalid. Studies of 

residence t ime  d i d  show, however, t h a t  a t  the majoriilty o f  the  sites 

sampled, large breaching f l ows  had a f l u s h i n g  e f fec t  i n  t h a t  branded 

fish were displaced o u t  o f  the s i t e  b u t ,  a t  the same time, new f i s h  

migrated in t o  rep1 ace these outmigrants. 



4,B-q Growth 

The  increase in mean length o f  age 0+ chinook by sampling period f o r  the 

combined d a t a  collected a t  t h e  Talkeetna S t a t i o n  outmigrant traps d u r i n g  

1982, 1983 and 1984 i s  presented i n  F i g ,  42, Chinook f r y  w h i c h  emerge 

from the gravel a t  an average 'length o f  approximately 37 mm have, by 

ear ly  June, increased t o  an average o f  44 mm. By the  end of the 

open-water season, chinook f r y  i n  the middle river had a mean l e n g t h  o f  

63 mm. Chinook  f r y  collected i n  the lower river in 19811 averaged f rom 

two t o  ten m larger than their counterparts i n  the  middle river t h r o u g h  

the season 

Outmigrating age 1+ fish, after overwintering i n  the middle reach, 

increased 10 m i n  length dur ing  June and J u l y  and averaged 90 mm dur ing  

the peaks o f  outmigration. 

Examination of the downstream redistribution o f  juvenile chinook salmon 

i n  the Susitna River by age class dur ing  1984 as the percent cumulative 

o f  the t o t a l  catches recorded a t  Talkeetna and Flathorn Stations 

compared t o  the calculated percent cumulative biomass moving p a s t  these 

s i t e s  shows t h a t  chinook f r y  in t h e  middle  river averaged approxfmately 

the same leng th  50 t o  55 mm throughout  the period o f  peak outmigration 

!ate June t h r o u g h  ear ly August), resulting i n  very ' l i t t l e  separation 

betweel; cumulative movements recorded f o r  catch and biomass a t  Talkeetna 

S t a t i o n  ( F i g ,  43). The outmigration of chinook fry i n  the m i d d l e  river 

appears t o  be triggered, i n  p a r t ,  by the f i s h  reaching a c r i t i c a l  s i ze .  



Figure 42. Chinook salmon mean length and range of mean lengths 
by sampl i ng period recorded a t  the Ta l  keetna s ta t ionary  
outmigrant traps dur ing  1982, 1883, and 1984. 



L Mi$r E JUNE b JUNE E JULY L dUbY E AUG L BUG E SEP L SEP E OCI 

SMPLINC PikleSOD 

1984 FMTHOWbI CHINOOK 0-k 

, tA4.f E .JfJPIU L JLIPIE: i: JULY L JULY E AlJC L Af.lC FI SEl' 1 SEP f C C T  

Z&&F-'LIIJC PERIOD 

Figure 43, Chinook salmon ad jus ted  cumulative catch  and biomass by age class recorded a t  Talkeetna and 
F l  a thorn s t a t i o n s ,  1984. 



As they reach this c r i t i c a l  size,  chinook f r y  which have not  found 

suitable h a b i t a t  condi t ians ,  redistribute downstream t o  other rearing 

In the lower river, t o t a l  biomass movements were delayed in eomparSson 

t o  the t o t a l  number o f  chinook f ry  moving past  F la thorn  Sta t i on  

T h i s  was due t o  the growth occurring in the lower river and 

because o f  the mixed stocks present in t h i s  reach. 

4 2  Coho Salmon 

The downstream movement o f  coho salmon fry past  Talkeetna Sta t i on  i s  

compared f o r  1983 and 1984 i n  Fig. 44, A l t h o u g h  the a~utmigration from 

May through  ear ly July was slolver d u r i n g  1984, 50% o f  the t o t a l  season 

outmigration was recorded ten days earlier i n  1984 than in 1983. The 

delay i n  downstream movement observed d u r i n g  July o f  1983 was due i n  

p a r t  t o  low t r i b u t a r y  water 'levels d u r i n g  t h i s  period, and the h i g h  

rates of downstream movement recorded i n  mid August corresponded t o  a 

period o f  heavy rainfall and h i g h  t r i b u t a r y  discharges. 

The downstream movement o f  age I+ coho salmon pas t  Talkeetna S t a t i on  was 

approximately two weeks 'later i n  1934 than i n  1983 whi le  the rates o f  

movement were f a i r l y  s t a b l e  t h roughou t  b o t h  seasons (F ig .  45).  



Figure 54. Coho salmon (age 0+ adjusted cumulative catch recorded a t  
the Tal  keetna s ta t ionary outm-igran? craps, 1983 and 1964. 



DATE 

Figure 45, Gohe salmon adjusted cumul a'iive catch recorded a t  
the  Tal keetna stat ionary outmigrant traps, 1983 and 1984. 



4,2,2 Freshwater l i f e  history 

Most coho salmon juveniles spend one o r  more years i n  the Susi tna  River 

before m i g r a t i n g  t o  the ocean. 9nalysis o f  scales from returning adu l t s  

indicate t h a t  most j u v e n i l e  coho outmigrate as either age I+ o r  age 2+ 

b u t  the proportion o f  each age class has var ied  between years 

1982; ADF&G 1983; Barrett e t  a l .  1984; Barrett e t  a l .  1985 

Coho salmon i n  the middle Susitna River spawn almost excl'usively in the 

tributaries and the f ry ,  a f te r  emergence, rear i n  tbei r  n a t a l  

tributar.g'es or  enter the mainstem river i n  ssarc'i af su7"tabIe hab%ats. 

Outmigrant t r a p  da ta  collected a t  T a l  keetna Station have  show^ a 

downstream redi s t r i  but!on o f  juvenile coho occurring throughout  the 

open-water season. These coho then move i n t o  tributaries, sloughs, 

beaver ponds, o r  other h a h i  ta ts  t o  ovewfnter, S imi la r  imedis t r ibut ions  

o f  juvenile coho were observed by Delaney and idadman 

Tschapl inski and Hartman (1383 

Trap  catches recorded a t  Talkeetna Sta t ion  du r ing  1982 and 1984 showed 

t h a t  high pulses o f  juvenile coho catches occurred d u r i n g  September o r  

ea r ly  October. I t  was presumed these f i s h  were r e d - i s t r i b u t i n g  t o  

h a b i t a t s  i n  the lower river t o  overwinter, but  the d a t a  collected a t  

Flathorn Sta t i on  i n  1984 indicate t h a t  a portion o f  these fish may be 

migra t ing  t o  the Gcean d u r i n g  the fa14 'F ig .  18 T h i s  fa17 

outmigration 3 f  j u v e n j l e  coho may be an adaptive response t o  

de te r io ra t ing  freshwater h a b i t a t  conditions. Consider ing the h j g h  



n1orta1 i t i e s  w h i c h  would be expected I'f the f i s t !  overwintered i n  

irt.shwater, ocean conditions ( t h o u g h  less that] optimum) nlay provide  more 

favorsble  and a b u n d a n t  h a b i t a t  through the w in te r  r e s u l t i n g  i n  an 

increased surviva; f o r  these fish, 

4 h ~  change .in njean l eng th  fo r  age 0 4  coho by s a m p l i n ~  per iod  f o r  the 

combined da ta  collected a t  the Talkeetna ; t t i o n  outmtgran t  t r a p s  d u r i n g  

1982, 1983, and 1984 i.., presented i n  Fig,  46. Coho saiman i n  the middle  

r i v e r  emerge froln the gravel a t  app\*oximatelj# 35 m and have increased 

t o  45 mm by ear ly  July. By the end o f  the open-water season, coho f r y  

hdve o'otait~ed a mean l e n g t h  o f  approximatel), 56 mm. Throughou t  the 

season, age 0+ coho i n  the lower river averaged a t  least five 

mfllimeters larger than  fish c o l k c t e d  i n  the middle  r i v e r  ( F i g .  2 2 ) .  

Age I+ coho sallilon i n  the middle  r i v ~ t -  a l s o  showed a s teady growth 

t h r o u g h  the seasor, ( F i g .  47 )  increasing approximate:y 45 m betrveen l a t e  

Flay an3 ea#*Iy October. S i i ~ ~ i l a r  to age 5)+ coho,  age 1; coho collected ir. 

the laai~er river averaged larger t h a n  f i s h  captured i n  t5e m i d d l s  river 

reach (F ig .  2 3 ) ,  

The downstt-eac~ redi s t  s-li b2t-i; on as  sh~iu.n by tne cuinulat ive hiogass! of 

juvenile ~ 0 h ~  5 3 1 m ~ n  50 the S u s i t n a  River by age class durSns 1984 

averaged ofje ti: two weeks later t h a n  t he  r o d i s t r i b u t i o r !  of t h e  so-cal 

-5- niimber o";ndjviduai s recorded a t  bo th  the 2 a1 keetna and FIarkerr! 

l t - v  S t a r i s o   twinra rant t r a p s  ; r ? g .  4-81. 
3 The difference between the 



Figuse 46. Coho salmon mean 7 ength and range af mean lengths 
by sampling period recorded a t  the Talkeetna s ta t ionary  
outmigrant traps dur ing  1982, 1983, and 1984. 



Figure 47. Coho salmon mean l e n g t h  and range o f  mean lengths 
by sampl ing per iod recorded a t  the  Tal keetna stat ionary 
outmigrant t raps during 1982, 1983, and 1984. 
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Figure 48. Coho salrnon ad jus ted  cumulative catch and biornass by age class recorded a t  Tal keetna and 
F la tho rn  s t a t i o n s ,  2984, 
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cumulative biomass movement and the movement o f  t o t a l  numbers of f i s h  

resul t s  f rom the growth  of juvenile coho occurring d u r i n g  the open-water 

season. I t  i f  i s  presumed t h a t  larger f i s h  have a greater chance o f  

s u r v i v i n g  due t o  their comparatively larger s i z e  and increased 

mortality, then f i s h  which have spent more time in the river 

t h u s  larger are of more value than those f i s h  which outmigrated 

earl ier.  Any determinations made concerning mi t i g a t i o n  a c t i v i t i e s  fo r  

these f i s h  should then consider the t im ing  o f  movement o f  t o t a l  biomass 

in the river rather t h a n  formulating actions only from the catch da ta .  

The migration o f  sockeye salmon f r y  past  Talkeetna S t a t i on  d u r i n g  1984 

was similar t o  the t iming  recorded d u r i n g  1983 F i f ty  percent 

o f  the t o t a l  outmigration was recorded by the end o f  June dur ing both  

seasons. Sockeye f r y  were steadily redistributing t o  areas below the 

sampling s i t e  from break-up t h r o u g h  la te  August. Sampling o f  sloughs 

and side channels in the middle river du r ing  the cold branding  study 

showed t h a t  sockeye f r y  were not actively outmigrat ing but were entering 

h a b i t a t s  along the margins o f  the river as they moved downstream. The 

f r y  probably remain a t  these s i t e s  until they are displaced by f l o w s  

o r  density interactions, adequate food supplies are no longer 

available, or (3 )  the h a b i t a t s  become otherwise unsuitable. 



Figure 49. Sockeye salmon adjus ted  cumulative catch recorded 
a t  the Talkeetna s tat ionary outmigrant traps, 1483 clnd 1984. 



The tendency o f  sockeye f r y  t o  orient along the banks  o f  t he  river 

d u r i n g  thei r  downstream migratl'on i s  shown by the outmigrant t r a p  

recoveries o f  sockeye a t  Tal keetna S t a t i o n .  The Susitna River a t  t h i s  

s i t e  i s  spproximate'ly 500 f e e t  wide dur ing  mean summer f l ows  

provisional d a t a  The two bank t raps  combined sampled approximately 

1 5 %  of the t o t a l  river w i d t h  a t  t h i s  s i te  b u t  captured 2.5% o f  the 

t o t a l  sockeye f r y  est imated from coded wire t a g  recoveries 

mig ra t ing  past the traps during 1984, indicating t h a t  these f i s h  orient 

near the banks du r ing  their  downstream migra t ion .  T h i s  was a l s o  

observed a t  Flathorn Sta t i on  where 59% o f  the  t o t a l  sockeye f r y  

collected i n  the mobile t r a p  were captured a t  bank transect pcints. 

The rates o f  downstream movement f o r  coded w i r e  tagged sackeye f ry  

d u r i n g  1984 showed t h a t  f r y  i n  the middle river, af ter  t a g g i n g ,  spent an 

average o f  35 days (range from 0 t o  103 days) i n  the midldle river before 

mig ra t ing  past  Ta l  keetna Sta t ion .  

4 - 3 - 2  freshwater l i f e  his% 

Outmigrant t r a p  data  collected a t  Talkeetna S t a t i o n  du r ing  the past  

three seasons (1982-1984 show t h a t  a large number of sockeye f r y  

migrate out  o f  this  reach as age 0+ fish, but scale arjaiysis o f  a d u l t  

sockeye collected a t  Curry S t a t i on  showed t h a t  t h i s  age class repre- 

sented only 6.4% o f  the returning adu l t s  d u r i n g  1984 Barrett e t  a l e  

1985). The largest percentage of returning a d u l t s  were comprised o f  

f i s h  w h i c h  had spent one winter i n  freshwater before go ing  t o  the  ocean. 



The apparent  discrepancy i n  these d a t a  leads t o  confusion about  the 

ea r ly  l i f e  his tory  o f  sockeye salmon in the middle  reach o f  the Sus i tna  

Wives-, 

Bernard e t  a l .  analyzed scale patterns from samples o f  a d u l t  

sockeye salmon collected from four  different s i t e s  in the Susi tna  River 

watershed i n  an attempt t o  delineate the differences i n  scale patterns 

for  the pzriod o f  freshwater growth f o r  each o f  the  sites. Samples were 

col lected f rom escapements o f  sockeye salmon a t  Curry and Ts i  keetna 

s ta t ions  on the  Susi tna  River ,  from the outlet  o f  Lars~on Lake on t h e  

Talkeetna River, and f rom the Takositna River w h i c h  i s  a t r i b u t a r y  t o  

the Chulitna River .  T h i s  study found t h a t  sockeye salmon samples 

co1;ected from the Susitna R?ver sites could not  be disi t inguished from 

those o f  Tskosi tna or ta rson Lake fish, 

S i x  hypotheses were suggested by Bernard e t  a l .  f op  the  lack s f  

u n i q u e  differences i n  the scale patterns between Susitna River f i s h  and 

those col lected from the other s i t es .  In general, these hypotheses can 

be separated i n t o  two groups: I The  S u s i t n a  River f i s h  a r e  a unique  

stock b u t  the f r y  rear i n  environments similar t o  those found i n  Larson 

Lake and the Tokosi tna River, o r  2 )  the sockeye salmon spawning i n  the 

Sus i tna  River are strays from either the  Talkeetna o r  Chulitna water- 

sheds and their  f r y  move i n t o  these watersheds t o  rear o r  are d isp laced 

downstream and enter the ocean as age 0+ fish. I f  these f ish enter the 

ocean as age 0+ f i s h ,  scale analysis of returning a d u l t s  indicates t h a t  

survival  of these fish is  very low. 



The study conducted by Bernard e t  a l e  was based on the assumption 

t h a t  sockeye f r y  d i d  not rear in the middle Susi tna  River ,  but  the d a t a  

collected a t  the Talkeetna S t a t i o n  outmigrant t raps  d u r i n g  the p a s t  

three years has shown t h a t  substantial sockeye rearing occurs i n  t h i s  

reach , 

Three problems e x i s t  w i t h  t h e  studies conducted by Bernard e t  a l .  

F i r s t ,  they analyzed scales from only 1.3 age f i s h  

Barrett e t  a t ,  has shown t h a t  multiple age classes are 

present i n  the middle Susi t n a  River escapements. Juveni l e  sockeye 

salmon outmigrati ng from Larson Lake predominantly spend two winters i n  

freshwater before outmigrating from the  lake as smo'l t s  (Marcuson 1985 

so this fac tor  alone would make i t  possible t o  accurately separate most 

o f  the  Susi tna  River f i s h  from the harssn Lake stocks, 

Secondly, a small sample size was used i n  the study. Onlly 43 o f  the 104 

scale samples collected a t  Curry S t a t i o n  met the age cri ter ia  f o r  the 

study w h i c h  i s  an insufficient sample s i z e  for  t h i s  type o f  analysis. 

The t h i r d  and probably most significant item i s  t h a t  the Sus i tna  River 

samples were collected a t  the fishwheel s i t e s  rather t h a n  a t  the 

spawning grounds. Barrett has pointed out t h a t  a h i g h  percentage 

of these fish 30% est imated in 1983 are milling f i s h  w h i c h  eventually 

spawned i n  areas other  t h a n  the middle Susi tna River.  Comparisons of 

the scales o f  f ish collected a t  the spawning grounds in these rivers may 

provide more accurate differentiatian of Susi tna  River  f l s h  from those 

observed i n  the Talkeetna and Chulitna rivers. 



Although i t  - i s  possible t h a t  sockeye salmon w h i c h  spawn i n  t h e  middle 

reach o f  the Sus i tna  Rive r  are s t rays  from the stocks o r i g i n a t i n g  f ro% 

the T a l  keetna and Chulitna rivers, i t  i s  more l i k e l y  th la t  the Susi tna  

sockeye are a separate and viab le  stock. The age 0+ fish w h i c h  

outmigrate  from the middle reach o f  the Sus i tna  probably i m p r i n t  t o  

their n a t a l  areas i n  the early stages after ha t ch ing  and then la te r  

d i s t r i b u t e  t o  s u i t a b l e  h a b i t a t s  t h roughou t  the expanse o f  the lower 

river t o  overwinter. These fish then enter the ocean d u r i n g  t h e i r  

second year o f  I i f e  and finally return t o  their na ta l  areas as a d u l t s  t o  

spawn, 

More d e f i n i t i v e  information on the viability o f  middle Susi trja R i v e r  

sockeye may be obtained through the continued monitoring o f  returning 

adul t s  a t  the fisFq.-+;:%I sites and dur ing  spawning ground surveys t o  

collect returning fish w h i c h  were marked w i t h  coded w i r e  tags  as f r y .  

Outmigrant da ta  collected for the Sus i tna  River suggest t h a t  juvenile 

sockeye salmon l i f e  histories i n  the middle Susitna R i v e r  can be  grouped 

i n to  three categories. The f i r s t  group are those f i s h  whaich spend t h e i r  

entire freshwater period rearing i n  the middle river, overwintering i n  

this reach and then migra t ing  t o  the ocean d u r i n g  the s p r i n g  o f  their 

second year . The second group includes those fish w h i c h  rear 

for a por t ion  one t o  four  months of the i r  f i r s t  summer i n  the mtdd le  

river and then migrate t a  areas below the Chulitna Riverb confluence t o  

ovewinter and t h e n  enter the ocean d u r i n g  the s p r i n g  caf their  second 

year. The t h i r d  group of juvenile sockeye spend a por t ion  o f  their  



f i r s t  summer rearing i n  the middle river and then begin a downstream 

migrat ion,  eventually entering the marine environment d u r i n g  t h e i r  f i r s t  

summer o r  f a l !  as age 0+ fish. 

Presently, i t  i s  no t  known what contribution each group provides t o  the 

t o t a l  outmigration o f  juvenile sockeye from the middle Susi  t n a  River,  

Outmigrant t r ap  da ta  col lected a t  Fl  athorn Sta t ion  d u r i n g  1984 col lected 

a large number o f  age 0+ sockeye and most o f  these fish were probably 

destined for the ocean as O+ fish 

Al though  t r a p  catches of age I+ sockeye a t  Talkeetna S t a t i on  have been 

only 19 f i s h  dur ing  1984 i t  i s  poss ia le  t h a t  t h i s  age class 

mig ra tes  out o f  the middle river p r io r  t o  the i n i t i a t i o n  of 

s p r i n g  sampling or t h a t  they differ from their age 0+ counterparts i n  

t h a t  they migrate further from shore and are not  intercepted by the bank 

t r a p s  i n  proport ion t o  t h e i r  re1 a t i v e  abundance. A1 so, da ta  col Iected 

Resth e t  31. 1984 showed t h a t  the bank t raps  were less 

e f f e c t i v e  a t  c a p t u r i n g  these larger fish, 

Data col lected a t  the Tal keetna S t a t i on  outmigrant  traps indicate t h a t  

the largest percentage of juvenile sockeye i n  the middle reach belong t o  

the second group. These f i s h  spend a por t ion  of their f i r s t  summer i n  

t h e  middle  river and then redistribute t o  h a b i t a t s  in the lower river t o  

overwinter. Data collected d u r i n g  tne  JAHS sanapl i n g  in the  lower river 

d u r i n g  1984 showed rea r ing  sockeye a t  lower river s i t e s  i n c l u d i  . t h e  

mouth of 4011y Creek (RM 39.0) and a t  Beaver Dam Slough 



Numerous other rearing s i t e s  such as Sunshine Creek (RM 85.7) and 

!?/hitsol Lake RM 35.2) e x i s t  i n  the lower river and the l a rge  amount o f  

available h a b i t a t  i n  th is  reach probably provides the overwintering 

s i t e s  for  a large percentage o f  the middle  river sockeye juveniles. 

An estimated 299,000 sockeye f r y  were produced du r ing  1984 from the 

approximately 1,900 a d u l t s  which migrated past  Curry StaiLion i n  1983 f o r  

an egg-to-outmigrant survival  rate o f  17.491. Comparatively, the 1,300 

a d u l t  sockeye w h i c h  passed Currly S t a t i o n  d u r i n g  1983 produced an 

estimated 575,000 f r y  f o r  a survival rate du r ing  1983 o f  42.0%. 

The substant ia l  di f fe rences betwen the ttstimates o f  survival i n  1983 

and 1984 are due i n  part  t o  the data used i n  t he  ca!cuqIations. During 

bo th  years, survival  rates were calculated by d i v i d i n g  the number e' f r y  

produced by the estimated number of eggs carried by adlufts p a r t  Curry 

S t a t i o n  d u r i n g  the previous season. Barrett e t  a l .  (1954) poin ted  o u t  

t h a t  the estimates provided a t  Curry S t a t i o n  represenit only the f i s h  

which  pass-. '  this s i t e  butedo not necessarily reflect the n u ~ b e r  o f  f ish 

wh ich  actually spawned in the middle river reach. As sockeye salmon i n  

this reach are almost s t r i c t l y  s lough spawners, more r*easanable e s t i -  

mates were calculat~d by Barrett e t  a l .  1984) by comparing sl ough 

escapement counts do observation l i f e  data t o  estimate the t o t a l  s lough  

escapement i n  the  middle river. During 1983, t h i s  comparison provided 

an estimate t h a t  1,060 a d u l t  sockeye had spawned i n  slouahs i n  the 



middle river. The observation l i f e  d 3 t a  were t h e n  used t o  provide 

comparable estimates f o r  1982 shorving approximately 1,530 sockeye had 

spawned i n  the sloughs t h a t  year. These d a t a  were then used t o  recalcu- 

late t he  sockeye egg-to-outmigrant survival  rates. A survival  rate of 

21.976 was estimated for  1984 and a rate o f  35.3Wwas calculated for 

1983. These rates are probably representative o f  the sirrvival of 

sockeye i n  the middle river dur ing  t he  past two years. 

Many factors may have caused the reduced survival  o f  sockeye between 

1983 and 1984: 

1) Natural var ia t ions  in th t?  hab i ta t  conditions present a t  the 

spawning s i t e s  d u r i n g  the incubation periods caused the  

between year differences in surv iva l .  

Maiastem discharges and t h u s  sf ough water levels  ere lower 

dur ing  the 1982 spawning season resulting in less eggs depos- 

i t e d  in areas which  would la ter  dewater and freeze d u r i n g  the 

winter. Converselyl the h i g h e r  flows d u r i n g  t h e  1983 spawning 

per iod  may have resui ted i n  many of the eggs being  deposited 

i n  areas w h i c h  l a t e r  dewatered and froze. Vining e t  a l .  

reported t h a t  dewatering and freezing cuere the  primary 

factors c o n t r i b u t i n g  t o  the high embrycnic mortal i t i e s  for 

incubating chum salmon i n  the Susitna River, 



3)  As Slough 11 i s  the primary sockeye salmon spawning site in 

the rnjddle rjver average of 56Wfrom 1981-1983) (Barrett e t  

a detrimental change i n  incubating conditions a t  

th is  s i t e  such as decreased intragravel  f l o w s  o r  silting may 

have increased egg mortal i ty. 

The calculation o f  su r t~ iva l  rates is based on the est imated 

number o f  parent spawners and are dependent on the precision 

o f  t h i s  estimate. 

The weekly growth rate for  sockeye f r y  which were coded wire tagged i n  

1983 and 1984 (F ig .  50) most accurately represent the g~rowth rates f o r  

sockeye salmon f r y  in the middle r i v e r  because the dates o f  release and 

recoverly and the mean lengths f o r  the f o r  each period Mere known. 

The  coded wi re tagged sockeye fry grew approximately th ree mi 1 1 imeters 

each week until they reached a c r i t i ca l  size and then the growth rates 

Fig.  50). Schmidt (19t3') postulated t h a t  the cessation o f  

sockeye growth after reaching a certain s i z e  was associated w i t h  evolved 

behavioral patterns and morphological changes. Schmidt (1984) suggested 

t h a t  the sockeye f r y  were ab le  t o  rear in the midd le  river h a b i t a t s  for  

p a r t  of the summer but began a downstream migrat7'0n i n  search o f  

p l a n k t o n  r i c h  environments af ter  reaching a c r i t i c a l  sl'ze. The small 

number of h a b i t a t s  whfch  provide this t y p e  o f  environment i n  areas 



Figure 50. Mean l eng th  o f  coded wire tagged sockeye salmon f ry  a t  
recovery s i t e s  i n  the middle reach o f  the Susitna River 
by week, 1984. 



associated w i t h  the Sus i tna  River  i s  a major factor in controlling the 

product ion o f  sockeye in the middle river. 

A comparison o f  the  l e n g t h  d a t a  collected a t  Talkeetna S t a t i o n  d u r i n g  

1982, 1983, and 1984 and dur ing  the previous winter  studies show t h a t  

Susitna River sockeye average approximately 32 mm t o t a l  l e n g t h  a t  

emergence, 35 mm by ear ly  June, and h a ~ e  increased t o  approximately 50 

mm by l a te  July  ( F i g .  5 1  . From la te  July th rough  August, no 

significant growth was observed for sockeye f r y  collected a t  Talkeetna 

S t a t i o n ,  i n d i c a t i n g  t h a t  the c r i t i ca l  s i z e  postulated by Schmidt (1984 

may be 50 t o  55 mm in the middle river. The apparent growth o f  sockeye 

f ry  af ter  l a te  August (Fig. 51) i s  due t o  the collection of f i sh  w h i c h  

had continued rearing in the  small number o f  s i t e s  in the middle  river 

w h i c h  provide the necessary food and h a b i t a t  requirements. These f i s h  

were probably forced t o  migrate o u t  of these areas as water levels and 

available hab i t a t  decreased. The number of sockeye col ledted after 1 ate 

August represent less t h a n  2% o f  the t o t a l  outmigration o f  age 0+ f i s h  

from t h i s  reach, 

A comparison of the dor~nstream redistribution of sockeye salmon i n  the 

Sus i tna  River by age class d u r i n g  1984 as the percent cumulative o f  the 

t o t a l  catches recorded a t  T a l  keetna and Flathorn s t a t i o n s  compared t o  

the calculated percent cumulative biomass moving past these s i t e s ,  

indicated t h a t  the redistribution by weight o f  sockeye in the Sus i tna  

River was up t o  two weeks la ter  than t he  redistribution observed when 

comparing on ly  t o t a l  numbers of fish 



Figure 51. Sockeye salmon mean length and range of mean lengths 
by sampl ing period recorded a t  t he  Ta l  keetna s ta t ionary  
outmigrant t raps during 1982, 1983, and 1984. 
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Figure 52. Sockeye salmon ad jus t ed  cumulative catch  and biomass by age class recorded a t  Talkeetna and 
Flathorn s t a t i o n s ,  1984. 



Age I+ sockeye salmon col lected d u r i n g  1984 averaged approximately 

75 mm. T h i s  i s  approximately 10 mm smallel- t h a n  the average l eng th  of 

sockeye frjf collected a t  the end o f  the open-water season indicating 

t h a t  the f r y  are growing th rough  'the winter and ear ly s p r i n g  pr ior  t o  

outmigra t ing  as smol ts. The average l e n g t h  o f  age I+ sockeye migra t ing  

out  o f  the Susitna River was approximately PO mm smaller t h a n  the same 

age fish outmigrating d u r i n g  1984 from Larson Lake, a major spawning 

s i t e  i n  the Talkeetna River Marcuson 1985). 

The migration of chum salmon f r y  past  Talkeetna S t a t i on  d u r i n g  1984 was 

similar t o  the t iming  recorded d u r i n g  1983 Fig. 53). F i f t y  percent af 

the t o t a l  outmigration past  this s i t e  had occurred by mid June and aver 

95% o f  the clitlrn f r y  had migrated out  o f  the middle river by mid July. 

A t  Flathorn Stat ion ,  the peak chum f r y  outmigration a l s o  occurred i n  mid 

June d u r i n g  1984. 

Outmigrant t r a p  recoveries o f  chum f r y  a t  Talkeetna Sta t i on  indicate 

t h a t  these f i s h  migrate primarily i n  areas associated w i t h  the center 

channel and higher v e l o c i t i e s .  The two bank traps combined sampled 

approximately 1.5% o f  the t o t a l  r i v e r  surface area a t  this s i t e  

provisional data bu t  captured only 0.2% of the  t o t a l  chi~m f r y  estimated 

t o  be migrating pas t  the t r a p s  d u r i n g  1984. No comparable da ta  were 



Figure 53. Chum salmon f r y  adjusted cumulative catch recorded a t  t h e  
Taf keetna s tat ionary outmigrant traps, 1983 and 1984. 



collected a t  Flathorn Sta t i on  d u r i n g  1984 due t o  the l a t e  s t a r t u p  of the 

mobile t r a p .  The earlier sampling a t  Flathorn S t a t i on  expected dur ing  

1984 coupled w i t h  the addition of a mobile t r a p  a t  Talkeetna Station 

will provide more d e f i n i t i o n  information on the horizontal  distribution 

of chum salmon f r y  d u r i n g  t h e i r  outmigration from the Susitna River. 

Coded wire tagged chum f r y  d u r i n g  1984 spent an average a f  8 days 

from 0 t o  29 days) i n  the middle  river before mig ra t i ng  past T a l  keetna 

S t a t i o n ,  

Chum salmon f r y  spend from one t o  s ight  weeks i n  the  Sus i tna  River  

before outmigrating t o  the ocean. A port ion o f  the p o p u l a t i o n  of chum 

f r y  probably migrates out o f  the Susitna R i v e r  sho r t l y  a f t e r  h a t c h i n g  

while the remaining group  o f  f i s h  s tay in the  river t o  rear fo r  a period 

o f  time before outmigrating. I t  i s  no t  poss ib le  t o  determine the 

percentage ~ h i c h  each group provides due t o  the d i f f i c u l t y  i n  sanpl i n g  

outmigrant  fishes p r io r  t o  or d u r i n g  breakup. 

An estimated 2,039,000 chum salmon f r y  were produced d u r i n g  1984 from 

the approximately 21,100 adu l t s  pbs t  Curry S t a t i o n  8'n 1083 for an 

egg-to-outmigrarlt survival  rate o f  16.4%. Comparative1 y ,  the 17,600 

a d u l t  chum which passed Curry S t a t i o n  d u r i n g  1982 produced an estimated 

3,322,000 f r y  for  a survival rate of 14@1%* 
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The calculation o f  su rv iva l  rates i s  based upon the est imated number o f  

parent spawners which i s  d i f f i c u l t  t o  ab ta i n  because sf the  ex tent  o f  

t r i b u t a r y  spawning by chum salmon. Also  a s u b s t a n t i a l  percentage o f  

chum salmon passing Curry S ta t ion  are milling f i s h  whiich eventually 

spawn below t h i s  s i t e ,  and a l t hough  estimates have been provided f o r  

1982 land 1983 Barirett 1984 these percentages are, a t  best, only 

indicators o f  the amount o f  chum salmon milling occurring. As these 

estimates have a large influence on the calculated rat9s of surv iva l ,  

the rates presented fo r  1983 and 1984 should be used t o  compare 

differences between years rather thail absol ute val ues e f  middle  river 

chum salmon survival ,  

The mean l e n g t h  by one week periods of recovery af ter  release f o r  coded 

wire tagged chum f r y  w h i c h  were tagged and recaptured du r ing  1983 and 

most accurately represent the growth rates o f  chum f r y  i n  

the middle river because the dates o f  release and recovery and the 

l eng ths  f o r  the f i s h  f o r  each period were known. 

These da ta  indicate  t h a t  the chum f ry  i n  the middle river are actively 

rearing af ter  emergence. Chum f r y  rearing was also shown f rom the 

analysis o f  stomach samples from tagged f i s h  recovered a t  T a l  keetna 

Station during 1983. The samples analyzed showed t h a t  these f i s h  had 

been e a t i n g  various l i f e  stages of mayfly, d ip te ra ,  s tonef ly ,  b l a c k f l y ,  

midges , and dancef l y. 



Figure 54. Mean 1 ength o f  coded w i r e  tagged chum salmon f ry  a t  recovery sites 
i n  the middle reach of the Susitna River by 5 day period,  1984. 



4,s P i n k  Salmon 

The rates o f  dc. :~ ctream migra t ion  o f  p i n k  salmon f r y  pas t  fa lkeetna 

S t a t i o n  fclr 1983 and 1984 were very similar between the  two years b u t  

the t im ing  was approximately two weeks la ter  i n  1984 than in 1983. 

, Differences i n  spawning times, winter temperatures, and s p r i n g  

breakup account fo r  the  differences i n  t im ing  between the two years. 

The low catches o f  juvenile pink salmon recorded a t  Tallkeetna Station 

d u r i n g  the past three seasons i s  due t o  the pa t te rn  and t i m i ~ g  o f  

a u t m i g r a t i ~ n .  P i n k  salmon f ry  outmigrate shor t ly  a f te r  eEergence and 

most o f  the f r y  probably have migrated pas t  the t r a p s  p r i o r  t o  the 

initiation of sampling. Those f i s h  ruhich are still i n  tlhe middle river 

af ter  breakup appear t o  outmigrate i n  association w i t h  center  channels 

and high velocities. The inclusion o f  mobile outmigrant  t r a p  sampl i n g  

a t  Talkeetna S ta t ion  d u r i n g  1984 will a s s i s t  i n  defining the horizontal  

distribution of outmigrating p i n k  f r y  p a s t  th is  s i t e  d u r i n g  the 

open-iliater season. 

Pink salmon f r y  i n  the Susi tna  River outmigrate t o  the ocean sho r t l y  

a f te r  emergence du r ing  a r e l a t i ve ly  short  t i m i n g  window whose boundaries 



Figure 55. P i n k  salmon f r y  adjusted cumuf a t i v e  catch recorded a t  t h e  Tt i l  keetna 
slati tnary outmigrant trcg~s, 1983 and 1984. 



are determined by the timing of spawning the previous reason, the 

incubat ion temperatures, and  the availabi 1 i t y  o f  access t o  the Susi t n a  

River a f t e r  e%ergence, Changes i n  any o f  thebe fdctors would subse- 

quently change the t iming  o f  outmigration for  t h i s  species. 

4,%,3  Growth 

P i n k  salmon i n  the Susitna River spend little o r  no t ime rearing in the 

system before outmigrating. The p i n k  f ry  collected d u r i n g  1984 averaged 

approximately 35 mm which i s  similar t o  their mean l eng th  a t  emergence. 

A few p i n k  f r y  which ranged i n  l e n g t h  from 40 t o  50 mm were collected, 

i n d i c a t i n g  t h a t  a small percentage o f  f r y  may be feediris for a short  

period o f  time i n  freshwater before outmigrating t o  the ocean. 
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JUVENILE SALFION CATCH AND LENGTH DATA, 1984 



Appendix T a b l e  A-1.  Weir catches of juvenile chinook and coho salmon an t h e  DesP.ka River, 
May 30 through September 49, 1984, 

Date 

Chi wssk CO ha 
T r i  butary Hours 

River Mi l e  Fished Catch Per Hour Catch Per Hour 

June 7 5.0 12.5 2 2 1,7 0 
21 

0,o 
5,O 91.5 1 8,l 0 

22 
0.0 

5,O 24 ,S  3 0-4 0 0,Bd 

August 1% 
4 4 
IS  
16 
3 1 

September 1 9  
42 
1% 
$9 
15 
16 
4 7 
18 

Season Total s 623,O \ ,808 117 0,2 



Appendix Tzble  A-2,  Results of incidental minnwev trapping i n  the Deshka RSver, 1984, 

Tr -i buta ry Number Catch Catch 
Rl" ver Hours o f  C6al"nssk Per Coho Per 

Oa t e  M.l" le  Fm" shed Traps Catch Trap Catch Trap 

September 77 

Season Total  s 5 9 21 2 4,2 166 3 - 3  



Appendix Table A-3, Number o f  f i sh ,  mean length, and range of lengths f o r  age 0-4- chinook salmon by sampf ing  per iod  on the  Sus i t t l a  
R iver  between Cook I n l e t  and f a 1  keetna, 1984, 

Sanrp1 i ng 
Peri  sd 

e 

FP athorn StatJon Deskka River Hai nstem Susi tna ~ j v e r '  

June 1-15 

June 36-30 

July 7-15 

Ju ly  16-31 

August 7-15 

August 46-31 

September 1-1 5 

September 36 - October 15 

* Not sampled, 
a Includes a l l  mainstem, slough and s i de  channel s i t e s  sampled dur ing the JAHS study i n  the lower reach o f  the Susftna River, 



Appendix Table A-4,  Number o f  f 1 sh, mean length, and range o f  lengths f o r  age Q+ chinoak s a l m a ~  by sampl i n g  per iod on t h e  Susi  t n a  
River between T a l  keetna and Devi 1 Canyon, 1984, , 

Val keatna River Tal kectna S t a t i o n  Mai nstem Susi tna ~i ves" B ndi an River  

June 1-15 

June 16-30 

J u l y  1-15 

Ju ly  "86-31 

August 1-15 

August 16-31 

September 1-1 5 

September 16 - October 15 

* N a t  sampled, 

a Includes a ?  1 mainstem, s lough,  and s ide  channel s i t e s  sampled dur lng the coded wire  tagg ing  and cold branding studies in the m i d d l e  
reach o f  the  Susi t n a  R iver ,  



Appendix Table  8-5 ,  Number 04" f ish ,  mean l e n g t h ,  a d  range sf l e n g t h s  f o r  age a+ coho salmon by sampl i n g  pesl'od un t h e  S u s j  tn i l  River  
between Cook I n l e t  and Talkeetna, 1984, 

Fl athorn S t a t i o n  Deshka Wi ver Mainstem Susitna River" 

Ma Y 

June 1-15 

June 16-36 

July 1-15 

J u l y  16-31 

August 1-15 

August 16-31 

September 1-1 5 

September 16 - October I 5  

* Not sampled, 

a includes a l l  mainstem, slough, and side channel s i t e s  sampled during the JAMS study i n  t h e  lower reach sf the Susitna River, 



Appendix Table A-6, Number sf f i sh ,  mean l e n g t h ,  and range of lengths f o r  age O+ coho sa lmon by s a m p l i n g  per iod on t h e  Susitna R iver  
between T a l  keetna and Devi 1 Canyon, 1984, 

T a l  keetna S ta t ion  Mainstem Susitna ~ i v e r "  i n d i a n  River  
Samp? f fig 

Per iod  

May 

June 1-15 

June 16-30 

July  1-25 

Ju l y  96-33 

August 1-95 

August 16-31 

September 1-15 

September 16 - October 15 

* Not sampled. 

a I n c l u d e s  a1 1 mainstem, slough, and s ide  channel s i t e s  sampled dur ing  the coded wi re  tagging and c o l d  branding s tud ies  i n  t he  middle 
reach OF the Sus i tna  River, 
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Appendix hble 8-3 ,  Number sf fish, mean length, and range sf lengths fa r  age I +  coho salmon by sampling per iod an t h e  Susi  t na  R iver  
between Cask Bnlct and Talkeetna, 1984, 

Fl athorn S t a t i o n  Beshke River M a i  nstem Susitna R i  ves" 

Mean Re rrge 

June 7-15 7 87,4 62-1 11 6 0 - - a 7'0 70 

June 76-30 15 78,1 65-96 14  78,Q 563-1 08 1 1 99,4 62-114 

July 1-15 1 2  84,9 70-1 I 1 1 3  79, a] 62-95 6 87,3 72-181 

July 16-31 39 89,8 95-7 20 6 1Q1,7 65-148 4 85,3 73-92 

August 16-31 68 103,16 91 -3'1 22 68 98,2 90-1 23 1 1 105,2 90-123 

September 1-1 5 68 lQ9,4 95-1 29 1 118,O "118 3 165,3 104-108 

September 16 - 
October 15 

-- - - - -- - - - - - -. -. - - -- 

* Not sampled, 

a Includes a 1  1 mainstem, slough, and side channel si tes  sampled during t h e  JAHS s t u d y  i n  the lower reach of t h e  Sus i tna  River. 



Appendix Table A-8, Number a f  f ish ,  mean length,  and range of lengths far  age 16 coho salmon by sampl i n$  per jsd on the Susitna River  
between Talkeetna and Dev44 Canyon, 1984, 

Sampl i ng 
Per iod 

Val keetna S t a t i o n  Mainstem Susitna ~ i v e r "  D ndi an Rf  ver 

Mean Range 

May 

June 1-15 

i une  76-30 

July 1-15 

July 16-39 

August 1=15 

August 16-31 

September 1-1 5 

September 16 - October 15 2 I 1116,4 93-3 35 4 93.5 96-99 6 el - 

Not sampled, 

a includes n l  l mainstem, s l o u g h ,  and side channel  s i t e s  sampled during the coded w i r e  t agg ing  and cold t randing studies i n  the middle  
reach sf the S u s i  t n a  River,  



Appendix Table  A-9. Nunlber cf f i s h ,  mean l e n g t h ,  and range o f  l eng ths  
f o r  age 2+ coho salmon by sampling period on the 
Susitna River  between Cook Inlet and Devil Canyon, 
1984, 

Sampl i ng 
Period 

Number aP Mean 
F I  sh Length 

Range o f  
Lengths 

May. 

E-. June 

E, June 

E. July 2 

L. Ju ly  0 

E. August 

L. August 13 

E. September 2 

L. September - 
E, October 13 

5 

A14 Season 44 %37,% 114 - IS6 



Appendix Sable A-10. Dai  'ty catches of ~$ut rn igran t  chum and sockeye sa3mor-a f r y  in a fyke 
net located a t  t h e  mouth sf Slough 27, May 23 do June f 2, 9984, 

Cheek Date Sockeye Chubn Check Date Sockeye Churn 

May 23 

24 

25 

26 

27 

28 

29 

30 

June 1 

2 

June 3 

Slough breached a1 lowing f i s h  passage around net. Net pul led. 





Appendix Table A-12. Number o f  f i s h ,  mean l e n g t h ,  and range o f  l e n g t h s  
f o r  age 1+ sockeye salmon by sampling p e r i o d  or  
the Sus i tna  River between Cook Inlet  and Dev i~ :  
Canyon, 1984. 

Sampl i ng r. - 
fjtigkf.' T" (2-f 

c. 1 

Mean Range o f  
Per4%" od .;.;a Length Lengths 

2- . %- - . =L TL,L.. =<, > - . . " *- 

May p* u- 

.Jk 71,3 56 - 99 

June 1--15 Z! , h r  . 71,3 68 - 100 

June 16-30 15 77,8 7% - 91  

July  3 91,7 81 a 102 

Season 90 73,1 56 - 102 
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APPENDIX B 

THE SCXAEFER ESTIgATE OF POPULATIOP! SIZE 



One o f  the assumptions o f  a mark-recaptt4re prcgram which mvst be met t o  

provide a v a l i d  popula t ion  estimate i s  t h a t ,  d u r i n g  t agg ing  and recov- 

ery ,  the marked individuals are randomly distributed w i t h i n  the unmarked 

population. A b iased Petersen estimate would result i f  the  marking and 

recapture efforts were sel ect ive ,  SchaeTer (1951 pointed o u t  t h a t  when 

generating a populatic:: es t ima te  for  mig ra t ing  f i shes ,  the fac t  t h a t  

some f i s h  do not  always migrate as a single popula t ion shou ld  be 

considered, so t h a t  the mix ing of marked and unmarked f i s h  between the 

t i m e  o f  t a g g i n g  and recovery may be incomplete. 

provided a method for estimating the  populat ion,  when 

using numbered tags, by est imat ing the  re la t ion  between time of t a g g i n g  

and recovery when migrat ion extends over a considerable per iod  o f  time. 

By using numbered t a g s ,  both  the  da te  of tagging and da t e  of recovery i s  

known f o r  each f i s h  recovered and the population can be d iv ided  i n t o  a 

aeries of distinct un i ts ,  C- 

Specific t o  the coded w i r e  t a g  mark-recapture program conducted on the 

Susitna River du r ing  1983 and 1984 there may be a tendency f o r  f is l - I  

w h i c h  emerge earliest t o  outmigrate earl j es t ,  resulting i n  a p o s i t i v e  

correlation between t ime  o f  tagging a t  the emergence s i t e s  and the t ime 

o f  migration pas t  the recovery s i te .  When such a correlation e x i s t s ,  

the recovery d u r i n g  any single per iod  would not be a random sample o f  

the whole popula t ion .  

The method proposed by Schaefer uses the summation of popula t ions  fo r  

individual periods o f  t a g g i n g  and recovery t o  estimate the t o t a l  popu- 

l a t i o n .  A t a b l e  i s  f i r s t  generated w h i c h  shows thie number o f  f i s h  



tagged and recovered d u r i n g  each time in te rva l .  Using these d a t a ,  a 

second t ab l e  can be formed which estimates the popu la t i on  fo r  each 

period; the sum o f  these be ing  t he  t o t a l  population estimate. 

The popu la t ion  estimate was determined from the formula from 

modification sf Schaefer's 

where: 'i j = the number o f  f i s h  which  were marked d u r i n g  a tagging 
and subsequent1 y recaptured d u r i  nlg a recovery 

Mi = the number o f  f i s h  marked du r ing  a single talgging period. 

R i  = the to t a l  marked fish recaptured from a single t agg ing  
peri od. 

= the number of f i s h  captured and examined f o r  marks du r ing  
'j a recoveryperiod. 

= the number o f  marked f ish  which  were recaptured d u r i n g  a 
Rj recovery peri Ld. 

U 

= the estimate o f  the  number o f  f i s h  available f o r  marking 
Nij d u r i n g  a per iod  i) and the number available f o r  recovery 

in a period (j). 

Tagging a ~ d  recovery per iods fo r  the Susi tna  River study were grouped by 

eight day intervals. The da ta  collected f o r  the estimate o f  the popu- 

l a t i o n  of sockeye salmon outmigrants i s  tabu la ted by t he  Schaefer method 

i n  Appendix Table  B-1. Yke computation of these d a t a  and  the resulting 

populat ion estimate are presented in Appendix Table B-2. 

The mark-recovery data  f o r  chum salmon are presented i n  Appendix Table 

8-3, and the computations and f i n a l  population es t ima te  are provided i n  

Appendix Table  8-4. 



With the use of distinct marks, successive groups o f  tagged f i s h  main- 

t a i n  a separate identify and can be treated as separate populations. 

Using t h e  methods provided by Schaefer (1951 i t  i s  possible t o  gener- 

ate population estimates fo r  each t ime interval both  a t  tagging and 

recovery, T h i s  a1 1 ows the comparison a f  population estimates not on1 y 

between years, but between g iven  t ime  periods o f  the outmigration during 

a single year. 
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Appendix Tab1 e 8-2, Csnpotation sf  the sockeye salmon f a r  outmigrant  p 0 p i ~ 1 a t i o ~ i  f r o m  the 
data presented i n  Appendix Table B-1, 

Pert old of Period of Tagging (i ) 
Recovery 

(3 1 I 2 3 b To ta l  

TOTAL 183,376 - 42,094. 73,23;2 298,702 
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Appendix Table 8-4, Camputation of t h e  chum salmon fo r  ou tmigran t  poprslatf on from t h e  
data presented in Appendix Table 5-3, 

Period esf Period o f  Tagging (i) 
Recovery 

(j 1 'i 2 3 4 Total 

TOTAL 400,052 798,239 343,634 506s7Hhfh 2 ,10"$%3,669 


