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ABSTRACT 

Sockeye salmon (Oncorhynchus nerka) 1985 escapements i n t o  t h e  f o u r  major 
r i v e r  systems o f  Upper Cook I n l e t ,  Alaska were est imated by hydroacoust ic  and 
o the r  techniques. Escapements t o t a l e d  502,820 f i s h  i n t o  t h e  Kenai R iver ,  
505,049 f i s h  i n t o  the  K a s i l o f  River,  128,628 f i s h  i n t o  t h e  Crescent River ,  
and 227,924 f i s h  i n t o  t h e  Susi tna R iver .  Escapements o f  chum salmon (0. 
keta) ,  coho salmon (0. k i s u t c h ) ,  p i n k  salmon (0. gorbuscha), and k i n g  salmon 
(0. tshawytscha) i n t o  t h e  Susi tna R iver  were a l so  documented from var ious  
sources. Est imates de r i ved  by a  combinat ion o f  sonar and mark-recapture 
techniques were 163,590 p i n k  salmon, 385,692 chum salmon, 45,981 coho salmon, 
and 185,700 chinook salmon. Age, sex, length,  and weight da ta  f o r  t h e  above 
salmon species are  a l so  presented. I n  add i t i on ,  sockeye salmon m ig ra to ry  
behavior da ta  i n  t h e  form o f  s p a t i a l  and temporal d i s t r i b u t i o n  and m ig ra to ry  
t i m i n g  i n fo rma t ion  are  given. F i n a l l y ,  escapement i n fo rma t ion  f o r  Upper Cook 
I n l e t  streams compiled by o the r  Alaska Department of F i sh  and Game D iv i s ions ,  
s t a t e  and fede ra l  agencies, p r i v a t e  consul tants,  and n o n p r o f i t  corpora t ions  
are documented. 

KEY WORDS: P a c i f i c  salmon escapements, hydroacoust i c enumeration, b i  01 og i  ca l  
sampl ing,  m ig ra to ry  behavior  



INTRODUCTION 

I n  1985 sockeye salmon (Oncorhynchus nerka) escapements were moni tored d a i l y  
by t h e  Alaska Department o f  F i sh  and Game (ADF&G) i n  t h e  Kenai, K a s i l o f ,  
Crescent, Yentna and Susi tna R iver  drainages o f  Upper Cook I n l e t  (F igures 1 
through 4 ) .  Pink  salmon (0. gorbuscha), chum salmon (0. ke ta ) ,  and coho 
salmon (0. k i s u t c h )  escapements i n t o  t h e  Yentna and Susi tna R ive r  were a l so  
moni tored d u r i n g  t h e  sockeye salmon run. 

A d e s c r i p t i o n  o f  t h e  Upper Cook I n l e t  (UCI) Management Area and i t s  major 
sockeye salmon producing r i v e r s  was presented i n  Tarbox e t  a l .  (1983). 
H i s t o r i c a l  i n fo rma t ion  on escapement enumeration e f f o r t s  was descr ibed by 
Wal temyer e t  a1 . (1 980). 

The o b j e c t i v e s  o f  UCI escapement research p r o j e c t s  conducted by the  
Commercial F i s h e r i e s  D i v i s i o n  on t h e  Kenai River ,  K a s i l o f  R iver ,  Susi t n a  
R iver ,  Yentna R ive r  and Crescent R ive r  i n  1985 were t o  est imate:  

1) t h e  magnitude o f  escapement and m ig ra t i on  t i m i n g  o f  sockeye salmon 
i n  t h e  mainstem r i v e r ;  

2) t h e  age, weight, l e n g t h  (AWL), and sex c h a r a c t e r i s t i c s  o f  t he  
sockeye salmon escapement; and 

3) t h e  magnitude, t iming,  and d i s t r i b u t i o n  o f  spawning sockeye salmon 
w i t h i n  es tab l  i shed t r i b u t a r y  index areas (exc l  u d i  ng Crescent 
R iver )  . 

Secondary o b j e c t i v e s  f o r  t h e  Susi tna and Yentna R ive r  p r o j e c t s  were t o  
assess : 

1) t h e  r e l a t i v e  magnitude o f  escapement o f  coho salmon, chum salmon, 
and p i n k  salmon i n  the  mainstem r i v e r ;  and 

2) t h e  age, weight, length,  and sex c h a r a c t e r i s t i c s  o f  coho salmon, 
chum salmon, and p i n k  salmon escapements. 

An a d d i t i o n a l  o b j e c t i v e  was t o  document salmon research conducted on major 
t r i b u t a r i e s  o f  t h e  Kenai River,  K a s i l o f  River ,  Susi tna R iver ,  and Crescent 
R iver  drainages as we l l  as o the r  systems i n  t h e  UCI area. This  inc luded 
popu la t i on  est imates o r  peak counts o f  salmon i n  Upper Cook I n l e t  streams 
made by o the r  ADF&G d i v i s i o n s ,  s t a t e  and federa l  agencies, p r i v a t e  
consul tants,  and n o n p r o f i t  corpora t ions .  

METHODS 

Since the  e a r l y  1960's, t he  Department has cont rac ted  t h e  Bendix Corporat ion 
t o  develop sonar equipment t o  count t he  number o f  sockeye salmon m i g r a t i n g  t o  
spawning grounds i n  t he  major r i v e r s  o f  Cook I n l e t .  G l a c i a l  s i l t  i n  these 
r i v e r s  severely  l i m i t s  more d i r e c t  v i s u a l  means o f  escapement assessment. 
Th is  development has r e s u l t e d  i n  t h e  i n s t a l l a t i o n  o f  Bendix Corp. s ide-  



scanning sonar counters in the Kenai River, Kasilof River, Susitna River, and 
Crescent River. 

Procedures for deployment, operation, and cal i bration of side- scanning sonar 
equipment are summarized in Tarbox et a1 . (1983). The normal procedure of 
operating individual counters on opposite sides of the river and in close 
proximity to each other was abandoned at Susitna Station in 1985 because of 
the lack of a suitable site on the west bank of the river (King and Tarbox, 
1984). Sonar counts and fishwheel catches from Yentna Station were combined 
with Susitna Station east bank sonar counts in 1985 to provide daily 
in-season escapement estimates under the assumption that most sockeye salmon 
following the west bank near Susitna Station were destined for the Yentna 
River. Postseason estimates of escapement combined data from Yentna Station 
sonar counters and the Susitna Hydroelectric mark/recapture project at 
Sunshine Station (Thompson et al. 1986). 

In-season sonar counts for the east bank of the Susitna River were obtained 
with the Bendix 1984 model long range side-scanning sonar counter operating 
over a tubular aluminum substrate . The counting range was maintained at 
approximately 27 m. 

Also in 1985, Biosonics Corporation was contracted by the department to 
provide information on the following topics as a first step in the design of 
a counting system more suitable to the unique characteristics of the mainstem 
Susi tna River: 

1) horizontal distribution of fish targets across the mainstem 
river, 

2) vertical distribution of fish targets, 

3) salmon target strength measurements, and 

4) fish upstream migration speed. 

Results of this study are presented in Ransom et al. (1986). 

Field enumeration activities in 1985 began and ended on the following dates: 

Kenai River - 22 June to 11 August 
Kasilof River - 13 June to 11 August 
Susitna River - 9 July to 4 August 
Crescent River - 15 June to 30 July 
Yentna River - 1 July to 8 August 

Estimates of escapement into the Kasilof and Kenai Rivers prior to and after 
termination of hydroacoustic activities were generated by fitting seasonal 
daily escapement proportions to the historic migratory timing profile 
devel ~ p e d  during years when sonar operations were maintained throughout the 
run. 

An estimate of sockeye salmon escapement into Crescent River after 31 July 
was derived using the Western Subdistrict set gill net catch from 31 July 
through 20 August, and the average exploitation rate (59%) calculated using 



t o t a l  Western S u b d i s t r i c t  ca tch  and escapement through 30 J u l y  ( t h e  end d a t e  
o f  sona r  coun t ing ) .  The e s t i m a t e  was based on t h e  assumption t h a t  t h e  
e x p l o i t a t i o n  r a t e  a f t e r  30 J u l y  d i d  n o t  change. Th i s  seemed reasonable  
because: 

1 )  t h e  cumulat ive e x p l o i t a t i o n  r a t e  l e v e l e d  o f f  a t  approximately 59% 
very  e a r l y  du r ing  cont inuous f i s h i n g ;  and, 

2)  t h e  r a t e  of  ca t ch  and escapement (measured a s  pe rcen t  o f  t h e  t o t a l  
enumerated o r  caught  d a i l y )  was r e l a t i v e l y  cons t an t  throughout  t h e  
per iod  o f  cont inuous ha rves t  (F igure  5).  

Migratory behavior  o f  sockeye salmon a t  t h e  sonar  s i t e  was a s se s sed  by 
a n a l y s i s  o f :  

1 )  d i s t r i b u t i o n  from shore  (expressed i n  percentage o f  t a r g e t s  by 
count ing  s e c t o r ) ;  

2) hour ly  d i s t r i b u t i o n ;  

3 )  bank p re fe rence  f o r  t r a v e l ;  and 

4 )  cumulat ive percentage  o f  sonar  coun t s  by day (migratory t im ing ) .  
The d i s t r i b u t i o n  o f  sona r  counts  by s e c t o r  and hour was analyzed 
over  t ime  using a n a l y s i s  programs desc r ibed  i n  Roberson e t  a l .  
(1982).  

Fishwheels were i n s t a l l e d  a t  a l l  s i t e s  except  Crescent  River  t o  a s s i s t  i n  
a s s e s s i n g  migra t iona l  t iming  of salmon s p e c i e s ,  appor t ion  sonar  counts ,  and 
o b t a i n  escapement sampl e s  f o r  AWL ana lys i  s. Crescent  River  sampl es were 
ob ta ined  by t r i p  s e i n e  and g i l l  n e t .  

To d e r i v e  s p e c i e s  apportionment o f  sonar  counts ,  d a i l y  fishwheel ( o r  
s e i n e / g i l l  n e t )  c a t c h e s  were grouped i n t o  samples of  a t  l e a s t  150 salmon. 
The d a i l y  sona r  count  was then m u l t i p l i e d  by t h e  propor t ion  o f  each s p e c i e s  
i n  t h e  ca t ch  t o  g e t  t h e  apport ioned sonar  count by s p e c i e s .  

A l l  f i s h  cap tured  i n  t h e  f i shwheels  were enumerated by s p e c i e s  and sampled 
according t o  methods provided i n  t h e  Upper Cook I n l e t  F i e ld  Operat ions 
Manual. 

The AWL d a t a  ob ta ined  f o r  each salmon s p e c i e s  were a s  fo l lows .  

1) Chum and coho salmon. Age ( s c a l e ) ,  weight ,  l eng th  (mid-eye t o  
fork-of  - t a i  1 ) , and sex composition d a t a  were c o l l  e c t e d  from 
a l l  a d u l t s  cap tured  t o  a maximum of  600 f i s h .  

2 )  Pink salmon. A minimum o f  10 weight ,  l ength ,and  sex  
composition samples were c o l l e c t e d  d a i l y  t o  a maximum of  
600 f i s h .  

3 )  Sockeve salmon. Weight d a t a  from sockeye salmon were 
1 imi ted  t o  approximately 600 samples pe r  r i v e r .  All f i s h  
cap tured  were sampled u n t i l  t h i s  l eve l  was achieved under 



t h e  assumption t h a t  weights by age c lass  and sex d i d  n o t  change 
s i g n i f i c a n t l y  through t ime. A l l  f i s h  captured f o r  age composit ion 
samples were measured and examined f o r  sex r e l a t e d  c h a r a c t e r i s t i c s .  
Sex r a t i o s  were c a l c u l a t e d  by grouping a l l  samples together  
regard less  o f  t i m i n g  o f  sampling. 

Scales were taken from t h e  f i r s t  300 a d u l t s  captured t o  p rov ide  
"known" growth p a t t e r n  samples f o r  t h e  s tock  separa t ion  ca tch  
a l l o c a t i o n  program descr ibed by Cross e t  a1 . (1984). The age 
composi t ion (sca l  e) sampl i ng program was then schedul ed t o  p rov ide  
da ta  necessary t o  determine t h e  degree o f  seasonal v a r i a t i o n  i n  age 
composi t ion occu r r i ng  i n  t h e  K a s i l o f  River ,  Kenai R iver ,  and 
Sus i tna  R iver .  

Bernard (1983) o u t l i n e d  t h e  sample s i z e  by p e r i o d  necessary t o  
es t imate  t h e  t r u e  p r o p o r t i o n  o f  each major age group i n  the  
escapement w i t h i n  f i v e  percentage p o i n t s  (+/-) 90% o f  t h e  t ime. 
The sample s i zes  presented below are maximum numbers o f  samples 
necessary t o  meet t h e  above p r e c i s i o n  l e v e l  and are  based on 
h i s t o r i c a l  age composit ion da ta  f o r  each s i t e .  Because t h e r e  i s  
g e n e r a l l y  a l a r g e r  degree o f  v a r i a t i o n  i n  t h e  p r o p o r t i o n  o f  t he  
dominant age c lass  i n  h i s t o r i c a l  data, t h e  maximum sample l e v e l  
g iven i n  Bernard (1983) was used f o r  t h e  K a s i l o f  and Sus i tna  
Rivers.  

Kenai River .  The f i r s t  day a f t e r  t h e  number o f  hydroacoust ic  
f i sh t a r g e t s  apport ioned t o  sockeye salmon exceeded PO, 000 per  
day, 500 f i s h  were sampled i n  a 24- hour per iod .  Th i s  24-hour 
sampling l e v e l  was repeated every 5 days u n t i l  sonar counts 
dropped below 10,000 per  day. 

Kasi 1 o f  River .  When d a i l y  f i  shwheel catches o f  sockeye salmon 
approached t h e  necessary sample s ize,  640 f i s h  were sampled i n  
t he  s h o r t e s t  f e a s i b l e  t ime frame w i t h i n  a 5- t o  7-day per iod .  
Th is  sampl i n g  schedule was cont inued u n t i  1 f i  shwheel catches 
dropped below the  l e v e l  where 640 sockeye salmon cou ld  be 
obta ined i n  2-3 days. 

Sus i tna  River .  Fishwheel catches from F l  a thorn  S ta t i on ,  t he  
Susi tna Hydroe lec t r i c  P r o j e c t  a d u l t  anadromous f i s h  tagg ing  
s i t e  1 ocated approximately 3 km downstream o f  Susi t n a  S ta t i on ,  
prov ided t h e  sca le  samples necessary t o  determine t h e  age 
composit ion f o r  t he  mainstem Susi tna River .  The f i r s t  day 
t h a t  f ishwheel catches o f  sockeye salmon exceeded the  
necessary sample s ize,  640 f i s h  were sampled i n  a 24-hour 
per iod.  An equal number o f  sockeye salmon was sampled w i t h i n  
a 24-hour pe r iod  every 4-5 days u n t i l  t h e  necessary number o f  
f i s h  were n o t  a v a i l a b l e  f o r  sampling. 

The age composit ion sampl i n g  program was a1 so designed t o  
determine i f  t h e r e  was a d i f f e r e n c e  i n  age s t r u c t u r e  between 
f ishwheels.  Th is  was done t o  avo id  b i a s i n g  t h e  f i n a l  age 
composit ion f o r  t h e  r i v e r  by us ing  l a r g e r  p ropo r t i ons  o f  
samples from any one f ishwheel .  The p o t e n t i a l  b i a s  was thought  



t o  be a p o s s i b i l i t y  because o f  t h e  p r o x i m i t y  o f  F la tho rn  
S t a t i o n  t o  the  conf luence o f  t h e  Susi tna and Yentna Rivers,  
f o r  which d i f f e rences  i n  age s t r u c t u r e  w i t h i n  each arm o f  t h e  
dra inage were p rev ious l y  documented (King and Tarbox, 1986). 

Age composit ion da ta  ana lys i s  cons is ted  o f  breaking t h e  escapement o f  each 
r i v e r  i n t o  several  per iods  and we igh t ing  the  age composit ion w i t h i n  each 
p e r i o d  by t h e  apport ioned sonar.count  obta ined d u r i n g  t h a t  per iod .  These data  
were then recombined t o  d e r i v e  a weighted t o t a l  season age composit ion. The 
number o f  f i s h  ( E j ) ,  var iance (V), and conf idence i n t e r v a l  (CI)  o f  each major 
age c lass  were c a l c u l a t e d  us ing  t h e  f o l l o w i n g  formulae (Cochran 1977). 

C I  = +/- V[Ej] * t (a lpha  = 0.05, n - l  d. f . )  

Where: 

E t  = Est imated number o f  f i s h  escaping du r ing  s t ra tum t. 

P t j  = P ropo r t i on  o f  t he  sample taken du r ing  s t ra tum t 
t h a t  i s  age j. 

Nt  = Sample s i z e  f o r  s t ratum t. 

E t j  = Est imated number o f  f i s h  o f  age j escaping d u r i n g  
s t ra tum t. 

T = Number o f  s t r a t a .  

E j  = Est imated number o f  f i s h  age j escaping du r ing  the  
season. 

Data were then fo rmat ted  i n  a cont ingency t a b l e  us ing  number o f  f i s h  by age 
c lass  ( R )  by sampling pe r iod  ( C ) .  A c h i  -square t e s t  was performed on t h e  da ta  
s e t  t o  determine i f  the  numbers o f  f i s h  by age c lass  was independent o f  t ime 
o f  sampling. I f  t h e  n u l l  hypothesis was r e j e c t e d  ( i n d i c a t i n g  a d i f f e r e n c e  i n  
age c lass  frequency by per iod) ,  then the  chi -square t e s t  was repeated between 
sampl i ng per iods  t o  determi ne when changes i n  age composit ion occurred. 

Index-area escapement surveys were conducted by s t a f f  personnel on t h e  Kenai 
River ,  K a s i l o f  River,  and Susi t n a  River ,  and var ious  minor Northern D i s t r i c t  
r i v e r  systems. A combination o f  he1 i c o p t e r ,  f i xed-wing a i r c r a f t ,  and foot  
surveys were conducted from 1 August t o  15 September. Index area counts and 



other survey data documented in this report represent peak live and dead 
counts. Data from additional surveys are stored in Commerci a1 Fi sheries 
Division stream survey files in Soldotna. 

RESULTS AND DISCUSSION 

Escapement data and re1 ated information are presented by drainage. Factors 
affecting accuracy of counts, and sources of mortality above the sonar site 
(notably the sport fishing harvest) are presented where known. 

Kenai River 

During the period of 22 June through 11 August, 491,154 fish targets were 
enumerated in the Kenai River (Appendix Table 1). The apportioned sockeye 
salmon total of 482,899 fish was expanded to 502,820 fish to account for fish 
passing the sonar site after 11 August (Table 1). This level of escapement 
slightly exceeds the upper bound of the desired escapement goal range 
(350,000-500,000 fish). The estimated number of potential spawners (sonar 
count minus sport harvest above the Soldotna bridge) was 414,410 fish (Table 
2) 

Individual tributary escapement estimates and sources of data are presented 
in Tables 3 and 4. Record numbers of fish were enumerated in Ptarmigan Creek 
and Russian River. Peak counts for all tributaries contributed to an index 
area escapement total which exceeded any year on record, and represented a 
minimum of 41% of the estimated spawners in the drainage. Quartz Creek, a 
major spawning tributary monitored by a weir crew in previous years, was not 
monitored in 1985 due to budget constraints. 

Approximately 33% of the estimated late run sockeye salmon spawners in the 
drainage were enumerated in the Russian River and associated lake system. 
This disproportionate number of spawners in the Russian River drainage was 
also apparent in 1984, and has raised concerns about the carrying capacity of 
the system (Nelson, 1985). However, parent-year escapements in 1979 and 1980 
were of similar levels and, to date (with not a11 age classes returned), have 
resulted in near-record return per spawner ratios (7.0 fish per spawner for 
the 1979 parent-year and 8.6 fish per spawner for the 1980 parent year). 

As in the previous two years, the degree of bank orientation exhibited by 
sockeye salmon changed as the season progressed. Fish migrating up both 
banks followed the historic pattern of moving closer to shore as passage rate 
increased (Appendix Tables 2 and 3). During the period of 20 July through 31 
July when approximately 80%, of the estimated escapement passed the counters, 
greater than 90% of the targets were enumerated within 5 m of the transducer 
(Appendix Tables 4 and 5). Hourly distribution of fish targets was 
concentrated between 1700 and 0400 hours on both banks during the peak of the 
run (Appendix Tables 6 and 7). 

Fifty-four percent of the recorded fish targets were counted on the north 
bank in 1985 (Table 5). The peak sockeye salmon passage date preceded the 
midpoint (25 July) of the run by one day on both banks (Table 6 and Appendix 
Tables 8 and 9). The midpoint of the run occurred approximately 6 days later 



than the mean midpoint for the previous six years (19 July). Eighty percent 
of the escapement passed the sonar counters in a period of 16 days, giving 
the appearance of an escapement of long duration relative to recent years 
(Table 6). However, the entry pattern was influenced by an early pulse of 
fish on 16 July followed by a relatively quiet period until the arrival of 
the main body of the escapement. Removal of the 16 July counts from the data 
set results in a more typical entry pattern of approximately 10 days. 

A total of 5,125 sockeye salmon was captured in fishwheels (Appendix Tables 
10 and 11). Length and weight data were obtained from 2,291 and 582 fish, 
respectively. Average length, average weight, and ratio of males to females 
is presented by age class and sex in Appendix Tables 12 and 13. 

For the past three years (including 1985) the age composition sampling 
program in the Kenai River was structured to determine if any significant 
change in age composition over time occurred. Table 7 summarizes results from 
chi square analysis of significance of change. In the years 1983 and 1985, 
when greater than 70% of the sockeye salmon were age 1.3 and 1.2, the 
analysis indicated that no significant change in age composition over time 
occurred. Similar results were obtained when testing the three major age 
classes ages in the 1984 escapement: 1.2, 1.3, and 2-3 which were an 
estimated 81% of the escapement. Although this analysis indicated that all 
samples collected in 1985 could be combined to calculate the age composition 
of the escapement, results were presented by period (Table 8) and weighted to 
derive the total age composition estimate. The resultant age structure was 
made up of age 1.3 (56.4%), 1.2 (15.9%), 2.3 (11.4%), and 2.2 (14.7%) fish. 

Fish targets attributed to pink salmon, coho salmon, and chinook salmon are 
considered minimum estimates. Run timing, counter limitations, and spawning 
site locations relative to the sonar site are factors discussed in Tarbox et 
al. (1981 and 1983) which influence accuracy of escapement estimates for 
these species. No additional pink salmon and coho salmon escapement estimates 
were made for the mainstem Kenai River, but available information concerning 
tributary spawning populations is summarized in Table 4. The Sport Fish 
Division estimated 29,763 late run chinook salmon (range 23,972 - 41,087) 
entered the Kenai River in 1985, with a harvest of 8,055 fish (Hammarstrom et 
a1 1985). The early run total return was estimated to be 15,972 fish (range: 
5,109 - 26,385) including a harvest of 7,971. 

Sonar counts attributed to sockeye salmon appear to be a relatively accurate 
measurement of escapement within the Kenai River drainage. The magnitude of 
the run and short duration of entry are ideal for counting with the Bendix 
system. In addition, entry of sockeye salmon into the drainage is earlier 
than coho salmon and pink salmon escapements, and the difference in run size 
between sockeye salmon and chinook salmon implies that this is essentially a 
single-species system relative to escapement estimation errors caused by 
incorrect apportionment of fish targets. 

Kasi 1 of River 

A total of 493,095 fish targets were counted at the Kasilof River sonar site 
from 13 June through 11 August 1985 (Appendix Table 14). The apportioned 
sockeye salmon count of 478,033 fish was expanded to account for fish 
migration into the system prior to 13 June and after 11 August, resulting in 



a t o t a l  sockeye salmon escapement est imate of 505,049 f i s h  (Table 1) .  Th is  
t o t a l  exceeded t h e  maximum escapement goal of 150,000 f i s h  and represents  t h e  
s i x t h  consecut ive year  t h a t  t h e  goal has been exceeded. 

Resul ts  o f  j u v e n i l e  and smolt  ou tmigra t ion  s tud ies  on Tustumena Lake (Flagg 
e t  a l .  1986), and ana lys i s  o f  t o t a l  a d u l t  r e t u r n  and subsequent r e t u r n  per  
spawner i n fo rma t ion  (Tarbox and Waltemyer 1985) were reviewed r e l a t i v e  t o  the  
v a l i d i t y  o f  e x i s t i n g  escapement goals.  These data, when combined w i t h  r e s u l t s  
o f  R icker  curve ana lys i s  prov ided s u f f i c i e n t  background f o r  changing t h e  
escapement goal  f o r  sockeye salmon i n t o  the  K a s i l o f  R i ve r  (Tarbox and 
Waltemyer 1986). Beginning i n  1986 t h e  escapement goal range w i l l  be 150,000 
t o  250,000 f i s h .  

The F i she r ies  Rehabi 1 i t a t i o n ,  Enhancement, and Development D i v i s i o n  (FRED) 
Crooked Creek Hatchery c o n t r i  bu t  i on t o  t h e  sockeye escapement was est imated 
t o  be approximate ly  34% (p re l im ina ry  data; Flagg 1985). Hatchery c o n t r i b u t i o n  
v a r i e d  by spawning t r i b u t a r y ,  account ing fo r  an est imated 42% and 72% o f  t h e  
a d u l t s  r e t u r n i n g  t o  Bear Creek and G lac ie r  F l a t s  Creek, r e s p e c t i v e l y .  A 
h ighe r  p r o p o r t i o n  o f  hatchery f i s h  was expected i n  these t r i b u t a r i e s  where 
eggs f o r  t h e  Crooked Creek f a c i l i t y  a re  co l l ec ted .  

Adu l t s  r e t u r n i n g  i n  1985 used f o r  a r t i f i c i a l  propagat ion numbered 23,953, 
reducing t h e  number o f  p o t e n t i a l  n a t u r a l  spawners t o  481,096 (Table 9).  

Approximately 55% o f  t h e  est imated sockeye salmon escapement was enumerated 
i n  t r i b u t a r i e s  o f  Pustumena Lake (Table 10). Eighty-seven percent  o f  t he  
counted t r i b u t a r y  spawners entered Bear and G lac ie r  F l a t  Creeks (Tab1 e 11). 
The number o f  spawners i n  these two t r i b u t a r i e s ,  as w e l l  as Crys ta l ,  Clear,  
and Seepage Creeks, exceeded maximum spawner d e n s i t i e s  presented by Tarbox e t  
a l .  (1983). 

The midpo in t  o f  t h e  sockeye salmon escapement f o r  bo th  banks occurred on 22 
Ju ly ,  9 days l a t e r  than t h e  mean f o r  t h e  prev ious 6 years (Table 12 and 
Appendix Tables 15 and 16). E igh ty  percent  o f  t h e  escapement occurred i n  28 
days (Table 12), t y p i c a l  o f  recent  run  d u r a t i o n  data. 

Seventy percent  o f  t h e  enumerated f i s h  t a r g e t s  were recorded on t h e  n o r t h  
bank a t  t h e  sonar s i t e  (Table 5) .  Dur ing the  28-day p e r i o d  when 80% o f  t he  
t a r g e t s  were counted, n e a r l y  90% were w i t h i n  approximately 3 m o f  t h e  
t ransducer  (Appendix Tables 17 and 18). On t h e  south bank t h e r e  was a 
tendency f o r  more o f f sho re  d i s t r i b u t i o n  p r i o r  t o  16 Ju l y ,  however, as the  
passage r a t e  o f  f i s h  increased, t h e  p r o p o r t i o n  o f  t a r g e t s  w i t h i n  3 m o f  t h e  
t ransducer  increased (Appendix Tables 19 and 20). As i n  p rev ious  years, t he re  
was very  l i t t l e  change i n  passage r a t e  throughout t he  day (Appendix Tables 21 
and 22) .  

A t o t a l  of 7,204 salmon were captured i n  f ishwheels a t  t h e  K a s i l o f  R iver  
sonar s i t e  from 28 June through 7 August (Appendix Tables 23 and 24), o f  
which 7,022 were sockeye salmon. Age 1.2 (5?.3%), 1.3 (21.8%), and 2.2 
(17.8%) f i s h  were t h e  dominant age c lasses o f  sockeye salmon (Table 13).  
S t a t i s t i c a l  comparison (chi -square ana lys i s )  o f  age composit ion over t ime 
revealed an increase i n  t h e  p r o p o r t i o n  o f  age 1.2 f i s h  and a decrease i n  t he  
p r o p o r t i o n  o f  1.3 f i s h  as t h e  season progressed. Examination o f  t h e  changes 
between sampl i ng per iods  (pe r iod  dates and p ropo r t i on  o f  f i s h  by age c l  ass by 



period a r e  presented in Table 13) revealed t ha t  s ign i f ican t  change occurred 
between a l l  periods except periods three  and four (Table 14).  

Sockeye salmon average length and weight data by age c l a s s ,  and sex r a t i o s  
(males t o  females) a re  presented in Appendix Table 25 and 26. Similar 
information fo r  t he  l imited numbers of other salmon species sampled a re  
stored in Commercial Fisheries Division f i l e s  in Soldotna. 

Run timing, counter l imi ta t ions ,  and spawning locat ions  r e l a t i v e  t o  the  
sonar s i t e  a r e  fac tors  which prevent escapement est imates f o r  Kasi 1 of River 
pink salmon, coho salmon, and chinook salmon. Weir counts of chinook salmon 
and coho salmon were conducted by the  FRED Division on Crooked Creek (a  
lower r i v e r  t r i bu t a ry  of the  Kasilof River). A t o t a l  of 5,861 chinook salmon 
of Crooked Creek or igin  was estimated in 1985, consist ing of 73 % f i s h  
thought t o  be hatchery reared (Wai t e  and Fl agg 1986). The coho salmon count 
a t  the  weir was 1,898 (Och, ADF&G, personal communication). 

I t  appears from the  data  gathered t ha t  f i s h  t a r g e t s  a t t r ibu ted  t o  sockeye 
salmon a r e  a r e l a t i ve ly  accurate measure of the  escapement of t h i s  species 
i n to  t he  Kasilof River. Shore and bottom oriented migratory behavior 
conducive t o  counting with the  Bendix counter a re  l i k e l y  a r e s u l t  of 
r e l a t i ve ly  high water ve loc i t i es  which a re  found a t  t h i s  s i t e .  Additionally, 
the  predominance of sockeye salmon in fishwheel catches indicated t h i s  was 
primari l y  a s ing le  species system during t he  monitoring period, and f i n a l l y ,  
documented sockeye salmon spawning areas a re  above the  sonar s i t e .  

Crescent River 

A t o t a l  of 107,934 f i s h  t a rge t s  were counted entering Crescent River from 15 
June through 30 July  1985. The apportioned sockeye salmon count of 105,595 
(Appendix Table 27) was expanded t o  128,628 t o  account f o r  f i s h  passing the  
sonar s i t e  a f t e r  30 July  (Table 1 ) .  

The escapement est imate exceeded the  goal of 50,000 established in 1979 
(Tarbox e t  a1 . 1983). In addit ion,  the re  was a record commercial catch of 
over 185,000 f i s h  taken in the  Western Subdis t r ic t  where t he  predominant 
number of Crescent River f i s h  a re  thought t o  be caught (Ruesch, ADF&G, 
personal communication). Based on these record escapement and catch da ta ,  and 
prel imi nary return per spawner calcula t ions  (approximately 3.5 re turns  f o r  
every spawner in 1979 with some age c lasses  not ye t  re turned) ,  the  escapement 
goal has been changed t o  a range of 50,000 t o  100,000 f i s h  f o r  1986. 

Fish movement was concentrated very c lose  t o  shore a t  the  lower r i v e r  
enumeration s i t e .  Over 95% of the  north bank and 90% of t he  south bank f i s h  
t a rge t s  were enumerated within 2 m of the  transducer (Appendix Tables 28 
through 31).  Fish movement was a l so  concentrated between 1300 and 2200 hours 
throughout t he  counting period (Appendix Tables 32 and 33).  Both shore 
or ienta t ion and hourly d i s t r ibu t ion  were s imilar  t o  the  range of h i s to r ica l  
data  col lected a t  the  Crescent Lake ou t l e t  s i t e ,  and the  ex i s t ing  lower r i v e r  
s i t e  in 1984. 

Run duration in 1985 was s imilar  t o  t ha t  seen in 1984 a t  the  lower r i v e r  
s i t e .  The midpoint of the  escapement occurred on 18 July (Table 15) ,  a lso  
comparable t o  the  previous year.  The lack of movement of f i s h  past the  



counters prior to 4 July may have been influenced by extremely low flow 
conditions and excellent water clarity early in the season. Heavy rains 
beginning 3 July resulted in an increase in water depth and velocity, and a 
decrease in water clarity. These hydrologic changes were followed by the 
three highest daily escapements for the season from 4 July through 6 July. 
The remainder of the counting period consisted of a re1 atively constant 
passage rate of 2-4% of the escapement entering the river each day. 
Apparent preference for the north bank for travel (71% of the counts; Table 
5, Appendix Tables 34 and 35) may be a result of direction of entry into the 
river from Cook Inlet as water velocities are uniformly high throughout the 
lower river and may inhibit significant crossover after entry from saltwater. 

Collection of fish for AWL samples was accomplished using a trip seine and 
gill net in the lower river (Appendix Table 36). A total of 594 sockeye 
salmon were sampled for age, length, and weight data. Age composition 
information for the two gear types were combined after chi-square analysis 
indicated that the age compositions generated from each data set were not 
significantly different at the 0.05 alpha level. Age structure of fish 
sampled was 43.0% age 2.3 fish, 31.3% age 1.3 fish, and 20.5% age 2.2 fish 
(Table 16). Average length and weight by sex and age class, and the ratio of 
males to females for sockeye salmon collected are presented in Appendix 
Tables 37 and 38. 

Evaluation of migratory behavior information (targets inshore and near 
bottom) was interpreted to mean that most fish were available to 
ensonification by the Bendix counter. In addition, fish passage occurred 
primarily during the day1 ight hours when counter accuracy could be measured, 
to some degree, by visual observation. Other factors entering the process of 
eval uati ng the accuracy of sockeye salmon escapement estimate were the 
predominance of sockeye salmon in the sampling program, and the absence of 
known spawning sites downriver of the site. The combination of these factors 
implies that the total number of fish targets attributed to sockeye salmon 
entering the Crescent River is probably reasonable. 

Postseason regression analysis revealed that there was no significant 
correlation between daily commercial harvest in the Western Subdistrict and 
daily escapement into the river (the slope of the line was not significantly 
different than 0, and r = 0.17 (21 df). The estimate of escapement after 
cessation of counting activities obtained via this technique was used despite 
potential problems, but a more suitable approach would have been to continue 
the counting operation until a significant drop in escapement was detected. 

Sus i tna River 

Salmon escapement estimates by species reported for 1985 are a compilation of 
data gathered for the Susitna Hydroelectric Project (Thompson et a1 . 1986) in 
addition to information from Commercial Fisheries Division sonar enumeration 
efforts at Yentna Station. 

Counts recorded on the east bank of the Susitna River near Susitna Station 
were for selected time periods only, and designed to provide an index of 
sockeye salmon escapement for inseason management of the commerci a1 fishery. 
In addition, inseason problems were encountered with hydroacoustic equipment 
which further precluded use of these data for postseason estimates of 



escapement. Therefore, da ta  c o l l e c t e d  from t h e  east  bank of t h e  Susi tna R ive r  
a t  Sus i tna  S t a t i o n  were n o t  inc luded i n  t h i s  r e p o r t .  Apport ioned sonar counts 
and f ishwheel catches are  on f i l e  i n  t he  Soldotna o f f i c e  o f  t h e  D i v i s i o n  of 
Commercial F isher ies .  

Sockeye Salmon : 

A postseason es t imate  o f  227,924 sockeye salmon was generated f o r  1985 (Table 
1).  Th i s  va lue represents a combinat ion o f  Yentna S t a t i o n  sonar counts 
(107,124; Appendix Tabl e 39), and t h e  Sunshine S t a t i o n  mark/recapture 
(Petersen) es t imate  (120,800; Appendix Tabl e 40). The Susi t n a  Hydroe lec t r i c  
P r o j e c t  a l so  enumerated an e a r l y  r u n  o f  sockeye salmon t o t a l i n g  3,945 f i s h  a t  
Sunshine S ta t i on ,  which reached a midpo in t  i n  m i g r a t i o n  (based on f i  shwheel 
catch)  on 13 June (Thompson e t  a l .  1986). The escapement goal f o r  sockeye 
salmon es tab l i shed  i n  1979 i s  200,000 l a t e  r u n  f i s h  (Tarbox e t  a l .  1983). 
Add i t i ona l  sockeye salmon escapement est imates made fo r  var ious  p o i n t s  on the  
mainstem Susi tna R ive r  f o r  t h e  Sus i tna  Hydroe lec t r i c  P r o j e c t  a re  presented i n  
Appendix Table 40. 

Spawning ground surveys i n  h i  s t o r i c  index areas accounted f o r  approximately 
71,600 sockeye salmon (peak counts only ;  Table 17). A d d i t i o n a l  counts o f  
sockeye salmon w i t h i n  the  drainage conducted by Susi t n a  Hydroe lec t r i c  p r o j e c t  
and Sport  F i sh  D i v i s i o n  personnel enumerated 2,834 sockeye salmon i n  o the r  
t r i b u t a r i e s  (Table 18).  I n  a d d i t i o n  t o  t h e  Larson Lake w e i r  count (Table 17), 
Cook I n 1  e t  Aquacul t u r e  Assoc ia t ion  personnel enumerated 120,650 sockeye 
salmon w i t h i n  t h e  drainage, 114,340 i n  Yentna R iver  t r i b u t a r i e s  (Marcuson, 
Cook I n l e t  Aquaculture Associat ion,  personal communication). 

The midpo in t  o f  t h e  r e t u r n  t o  the  Yentna R iver  passed t h e  counters on 26 
Ju ly ,  one day a f t e r  t h e  peak passage date  (Table 19). Run t im ing ,  as 
measured by t h e  midpoint ,  was approximately 7 days (19 J u l y )  l a t e r  than t h e  
mean f o r  t h e  prev ious f o u r  years. The south bank apport ioned sockeye salmon 
count, which c o n t r i b u t e d  91% o f  t he  t o t a l  (Table 5) ,  had the  same midpo in t  
and peak passage dates (26 Ju l y ;  Appendix Table 41). Respective dates f o r  t he  
n o r t h  bank were one day l a t e r  (27 Ju l y ;  Appendix Table 42). E igh ty  percent  o f  
t h e  escapement passed t h e  counters i n  6 days (Table 19), making t h e  1985 
escapement t h e  sho r tes t  du ra t i on  on record.  Fishwheel ca tch  i n fo rma t ion  
essent i  a1 l y  r e f 1  e c t  t h e  same m ig ra to ry  t i m i n g  as sonar da ta  (Appendix Tabl es 
43 and 44). 

Ana lys is  of sec to r  d i s t r i b u t i o n  da ta  from the  south bank i n d i c a t e d  t h a t  
g rea te r  than 95% o f  t he  f i s h  counted d u r i n g  t h e  peak o f  t he  run  (22 J u l y  
through 30 Ju l y ;  approximately 93% o f  t h e  escapement) were w i t h i n  5 m o f  t he  
t ransducer  (Appendix Tables 45 and 46). Moving t h e  l o c a t i o n  o f  t he  n o r t h  bank 
count ing  equipment i n  1985, r e l a t i v e  t o  prev ious years, r e s u l t e d  i n  an 
improvement i n  shore o r i e n t a t i o n  of f i s h  re1  a t i v e  t o  prev ious years a1 though 
some o f f sho re  d i s t r i b u t i o n  was recorded (Appendix Tables 47 and 48). F i e l d  
observat ion i n d i c a t e d  t h a t  a p o r t i o n  o f  t h e  inshore  and o f f s h o r e  sec tor  
counts were compensatory f o r  f i s h  undercount ing i n  t h e  middle sec tors .  
Counts on both  banks were r e l a t i v e l y  evenly d i s t r i b u t e d  throughout t he  day 
(Appendix Tables 49 and 50). 

Fishwheel catches a t  Yentna S t a t i o n  are  presented i n  Appendix Tables 43 and 
44. These data  were used on l y  t o  appor t ion  sonar counts, p rov ide  t a g  recovery 



i n fo rma t ion  f o r  t h e  Sus i tna  Hydroe lec t r i c  program, and o b t a i n  l e n g t h  and 
weight da ta  from a l l  salmon species. 

The midpo in t  o f  t h e  f ishwheel ca tch  a t  F la tho rn  S t a t i o n  was 28 J u l y  (Thompson 
e t  a l .  1986), 2 days a f t e r  t h e  midpo in t  o f  t h e  run  a t  Yentna S ta t i on ,  and 
o n l y  2 days p r i o r  t o  t h e  50% date  a t  Sunshine S t a t i o n  (58 r i v e r  m i l e s  
upstream). Average t r a v e l  t ime f o r  tagged f i s h  (Thompson e t  a1 . , 1986) was 
more cons i s ten t  w i t h  prev ious years da ta  (6.9 days from F la tho rn  S t a t i o n  t o  
Sunshine S t a t i o n  a t  an average speed o f  8.3 m i l e s  pe r  day), a l though the re  
was some evidence o f  s t ress  r e l a t e d  impedence o f  m ig ra to ry  r a t e .  

Resul ts  o f  age composit ion ana lys i s  by f ishwheel a t  F la tho rn  S t a t i o n  are 
presented i n  Table 20 and Appendix Tables 51 through 54. Postseason c h i -  
square ana lys i s  o f  t h e  independence o f  age s t r u c t u r e  r e l a t i v e  t o  wheel 
l o c a t i o n  revea led  a s t a t i s t i c a l  d i f f e r e n c e  (0.05 alpha l e v e l )  i n  age 
composit ion by f ishwheel when a l l  da ta  from a l l  wheels a re  t e s t e d  together  
(Table 21). By t e s t i n g  var ious  combinations o f  f ishwheels i t  was determined 
t h a t  t h e r e  was no d i f f e r e n c e  i n  age composit ion o f  t h e  sockeye salmon 
captured i n  t h e  two eas t  channel f ishwheels.  The n u l l  hypothesis  was, 
however, r e j e c t e d  (a lpha = 0.05) f o r  a l l  o the r  combinations o f  da ta  tes ted .  
Three poss ib le  explanat ions are suggested: 1) t h e  age composi t ion of f i s h  
passing d i f f e r e n t  banks was s i g n i f i c a n t l y  d i f f e r e n t ;  2) a t  l e a s t  one o f  t h e  
f ishwheels p rov ided a sample t h a t  was n o t  rep resen ta t i ve  o f  t h e  f i s h  passing 
by; or,  3)  some combinat ion o f  t h e  two f a c t o r s  occurred. Inadequate da ta  were 
avai  1 ab le  f rom escapement enumeration s t a t i o n s  o f  t h e  Yentna and upper 
Susi tna R ivers  t o  eva lua te  t h e  d i f f e r e n c e s  i n  age composit ion o f  sockeye 
salmon con t i nu ing  up each t r i b u t a r y .  

Despi te t h e  u n c e r t a i n t i e s  o f  t h e  i n f l u e n c e  o f  f ishwheel l o c a t i o n  on age 
s t ruc tu re ,  samples obta ined from a l l  wheels were lumped together  f o r  ana lys i s  
o f  age composi t ion changes over t ime. Th is  was done p r i m a r i l y  because i t  was 
f e l t  t h a t  t h e  bes t  est imate o f  numbers o f  spawners by age was a r r i v e d  a t  by 
we igh t ing  t h e  age data  by numbers o f  f i s h  i n  t h e  escapement. Minimum sample 
s i z e  f o r  by-per iod  ana lys i s  cou ld  be achieved o n l y  i f  t h e  samples from a l l  
f i shwheel s  were i n c l  uded du r ing  those per iods.  

Since no d a i l y  es t imate  o f  escapement was poss ib le  a t  F l a t h o r n  S ta t i on ,  
per iods  f o r  age composit ion ana lys i s  were weighted by combined f ishwheel 
catches from a1 1 wheel s  . Three per iods  were se l  ected, each rep resen t i ng  
approximately o n e - t h i r d  o f  t h e  ca tch  f o r  t h e  season. 

Age s t r u c t u r e  by p e r i o d  was t e s t e d  f o r  s i g n i f i c a n c e  o f  d i f f e r e n c e  us ing  the  
two m a ~ o r  age c lasses (1.2 and 1.3). When a l l  per iods  were tes ted ,  t he  
c a l c u l a t e d  c h i  -square s t a t i s t i c  (x2= 113.9, 2 d f )  was s i g n i f i c a n t .  Tes t i ng  o f  
per iods  one and two (7/22- 7/26/85 an9 7/27-7/30/85) prov ided a c a l c u l a t e d  
chi -square s t a t i s t i c  o f  3.67 ( t a b l e  x  =3.84 w i t h  alpha = 0.05 and 1 d f ) .  
These r e s u l t s  were i n t e r p r e t e d  t o  mean t h a t  t he re  was no change i n  age 
composit ion between t h e  two periods, there fore ,  these data  were combined f o r  
f u r t h e r  ana lys i  s. 

The age composit ion f o r  t h e  p e r i o d  o f  22 J u l y  through 30 J u l y  was then t e s t e d  
aga ins t  t he  age composit ion c a l c u l a t e d  f o r  t he  p e r i o d  o f  31 J u l y  through 4 
August. The r e s u l t s  i n d i c a t e d  t h a t  t he re  was a s i g n i f i c a n t  d i f f e r e n c e  i n  age 
s t r u c t u r e  between these two per iods ( ca l cu la ted  chi -square s t a t i s t i c  = 108.1; 



t a b l e  va lue  = 3.84 a t  alpha o f  0.05 and 1 d f ) .  Therefore, t h e  da ta  were 
weighted by t h e  f ishwheel ca tch  w i t h i n  each p e r i o d  and combined f o r  t h e  
seasonal age composit ion. 

The r e s u l t s  o f  t h i s  ana lys i s  a re  presented i n  Table 22. The two major age 
classes, 1.2 and 1.3, accounted f o r  34.4% and 45.6% o f  t h e  escapement, 
r e s p e c t i v e l y .  It appears f rom these data  t h a t  t h e r e  was a subs tan t i a l  
d i f f e r e n c e  i n  m ig ra to ry  t i m i n g  between f o u r -  and f i v e - y e a r - o l d  f i s h .  

Samples c o l l e c t e d  a t  Yentna S t a t i o n  and F la tho rn  S t a t i o n  were combined f o r  
c a l c u l a t i o n  o f  mean l e n g t h  and weight o f  sockeye salmon by age c lass  and sex 
under t h e  assumption t h a t  these parameters would n o t  be s i g n i f i c a n t l y  
d i f f e r e n t  between t h e  two major t r i b u t a r i e s .  These data, as w e l l  as r a t i o  o f  
males t o  females are  presented i n  Appendix Tables 55 and 56. 

Pink Salmon: 

The p i n k  salmon sonar count a t  Yentna S t a t i o n  i n  1985 was 120,990 f i s h  
(Appendix Table 39). An a d d i t i o n a l  42,600 p i n k  salmon were est imated t o  have 
reached Sunshine S t a t i o n  (Appendix Table 40; Thompson e t  a1 . 1986). Resul ts  
o f  enumeration e f f o r t s  a t  a d d i t i o n a l  Susi tna Hydroe lec t r i c  s i t e s  are  a1 so 
presented i n  Appendix Table 40. 

Spawning ground survey est imates accounted f o r  approximately 2,496 p i n k  
salmon i n  se lec ted  streams w i t h i n  t h e  drainage (Table 18).  Comprehensive 
surveys were conducted on l y  on t r i b u t a r i e s  and s ide  sloughs o f  t h e  Susi tna 
R ive r  above Talkeetna (Thompson e t  a l .  1986). Remaining counts were obta ined 
i n  con junc t i on  w i t h  surveys o f  sockeye salmon spawning grounds and do n o t  
r e f l e c t  p i n k  salmon peak spawning per iods  o r  major spawning grounds. 

The d a i l y  p i n k  salmon count recorded a t  Yentna S t a t i o n  peaked on 29 Ju l y ,  t h e  
same day as t h e  midpo in t  o f  t h e  t o t a l  p i n k  salmon count (Appendix Table 39). 
E igh ty  percent  o f  t h e  f i s h  t a r g e t s  a t t r i b u t e d  t o  p i n k  salmon were recorded i n  
9 days (Table 23). M ig ra t i on  midpoint  (as measured by f ishwheel catch)  was 
1 August a t  F la tho rn  S t a t i o n  and 2 August a t  Sunshine S t a t i o n  (Thompson e t  
a l .  1986). As w i t h  sockeye salmon, these data, as w e l l  as mean m i g r a t i o n  
r a t e s  o f  tagged f i s h ,  i n d i c a t e d  some discrepancy i n  m ig ra to ry  t i m i n g  measured 
by peak passage in fo rma t ion  between t h e  respec t i ve  s t a t i o n s  o f  t h e  r i v e r .  
Past s tud ies  have noted an approximate one-week d i f f e r e n c e  i n  run  t i m i n g  
between even and odd years (Tarbox e t  a l .  1981). The 1985 escapement i n t o  t h e  
Yentna R ive r  d i d  n o t  appear t o  f o l l o w  t h i s  pa t te rn ,  however t h i s  may be an 
a r t i f a c t  o f  t h e  r e l a t i v e l y  l a t e  r e t u r n  o f  a l l  species t o  the  r i v e r  i n  1985. 
Mean t r a v e l  t ime o f  tagged p i n k  salmon between F la tho rn  S t a t i o n  and Yentna 
S t a t i o n  was approximately 1 day (Thompson e t  a l .  1986). 

A combined t o t a l  o f  528 p i n k  salmon were sampled f o r  length ,  weight,  and sex 
da ta  a t  Yentna and F la tho rn  Sta t ions .  Resul ts  a re  presented i n  Appendix 
Tab1 es 57 and 58. 

Chum Salmon: 

F i sh  t a r g e t s  apport ioned t o  chum salmon a t  Yentna S t a t i o n  numbered 12,092 i n  
1985 (Appendix Table 39). The mark/recapture est imate generated a t  Sunshine 
S t a t i o n  was 373,600 (Appendix Table 40; Thompson e t  a l .  1986). The combined 



estimate from these two stations (385,692) has been used to represent the 
escapement into the drainage for the previous three years (King and Tarbox, 
1984 and 1986). Escapement estimates from additional selected sites on the 
Susitna River above Talkeetna are also presented in Appendix Table 40. 

Spawning ground surveys accounted for 4,151 chum salmon within 
the Susitna River drainage (Table 18). As with pink salmon, comprehensive 
enumeration efforts on spawning grounds are limited to the Susitna River 
above Tal keetna (Thompson et a1 . 1986). Chuni 1 na Creek, the 1 argest known 
clearwater spawning tributary, was not surveyed in 1985. 

Complete migratory timing information for chum salmon was not avai 1 able from 
Yentna Station due to cessation of enumeration activities in early August. 
Timing information from previous years at Yentna Station when enumeration 
efforts were of longer duration, is presented in Table 24. At Flathorn 
Station, 90% of the chum salmon were captured over a 29-day period, peaking 
on 2 August and reaching the midpoint on 4 August (Thompson et a1 . 1986). 
However, timing data may have been biased because the fishwheel which 
ultimately caught the most chum salmon was moved to a new location during the 
first part of August. Migratory information available from sonar counts at 
Yentna Station (primarily shore orientation and hourly distribution data) for 
chum salmon were essentially masked during peak sonar counting periods in 
July by more abundant species. 

A total of 586 chum salmon was sampled for age, length, weight, and sex 
characteristics at Yentna and Flathorn Stations. The proportion of samples by 
age class was 73% age 0.3, 23.4% age 0.4, and 3.6% age 0.2 fish (Table 25). 
Length and weight characteristics by age class and sex, and the ratio of 
males to females are presented in Appendix Tables 59 and 60. 

Coho Salmon: 

Estimates of coho salmon escapement into the Susitna River included an 
apportioned sonar count of 9,181 at Yentna Station (Appendix Table 39), and a 
mark/recapture total of 36,800 fish at Sunshine Station (Appendix Table 40; 
Thompson et a1 . 1986). Estimates of escapement from add1 tional Susi tna 
Hydroelectric Project sites on the Susitna River are presented in Appendix 
Table 40. Spawning ground survey data compiled to date enumerated 2,327 coho 
salmon (Table 18), although extensive surveys were conducted only on the 
Susi tna River and its tributaries above the Tal keetna River confluence. 

As with chum salmon, migratory timing information at Yentna Station was 
precluded by cessation of sonar enumeration efforts in early August. 
Historic run timing information for the location is summarized in Table 26. 
The re1 ative abundance of other species migrating concurrent to coho salmon 
during peak periods effectively masked migratory behavior data coll ected by 
sonar for this species. 

The midpoint of migration of coho salmon past Flathorn Station and Sunshine 
Station was 30 July and 14 August, respectively (Thompson et a1 . 1986). 
Of the 811 coho salmon sampled for AWL characteristics at Yentna and Flathorn 
Stations, 624 provided legible scales for determination of age structure. 
The resultant age class proportions were 57.5%, 38.5%, and 4.0%, for age 2.1, 



1 .l, 3.1 fish, respectively (Table 27). Length and weight characteristics by 
age class and sex, and the ratio of males to females are presented in 
Appendix Tables 61 and 62. 

Chinook Salmon: 

Chinook salmon escapement estimates have not been generated using 
hydroacoustic equipment at Susitna Station since 1978. Migratory behavior not 
conducive to enumeration by side-scan sonar, and early run timing in 
comparison to other salmon species are the primary reasons for the lack of an 
enumeration program. The Petersen mark/recapture program conducted at 
Sunshine Station resulted in an estimate of 185,700 fish (with a 95% 
confidence interval of 167,700 to 208,100; Thompson et a1 . 1986). This 
estimate did not include fish smaller than 400 mm. Stream survey information 
compiled to date identified 62,366 chinook salmon in selected tributaries 
(primarily below Sunshine Station) in the Susitna River drainage (Table 18). 
Petersen mark/recapture estimates were also obtained for Flathorn and Curry 
Stations on the Susitna River (Appendix Table 40). Migratory timing, age, 
weight, and length information for Susitna Hydroelectric project sites are 
found in Thompson et al. (1986). 

Evaluation of Data: 

Data from various studies conducted on the Susitna River indicate that, in 
general, chum salmon, coho salmon, and chinook salmon do not exhibit strong 
inshore orientation in the lower Susitna and Yentna Rivers. Therefore, only 
that component of the escapement migrating within the counting range of the 
respective sonar equipment will be included in the total fish target counts. 
Additionally, various siting criteria (King 1984) must be met to insure that 
even normally shore oriented species (sockeye salmon and pink salmon) move 
through the hydroacoustic beam during migration. Failure to meet these 
criteria can result in undercounting. 

King (1986) documents vertical and horizontal distribution studies of 
upstream migrating salmon at Susitna Station in 1984. The conclusion that the 
majority of the fish were migrating within 44 m of shore is consistent with 
results of horizontal distribution studies performed by Ransom et al. (1986) 
in 1985. The program involved monitoring of horizontal distribution of 
targets via mobile hydroacoustic equipment across the entire river on a 
transect starting near the existing Commercial Fisheries Division east bank 
sonar site. They determined that nearly all upstream moving targets monitored 
were within 61 m of the shoreline. In addition, within these two nearshore 
cells, 75% of the estimated upstream migrants passed within 18.3 m of the 
west shore and 86% within 24.4 m of the east shore. 

Analysis of Flathorn Station tag recovery information indicated however, that 
there was some degree of crossover which occurred below the Yentna River 
confluence. That is, some proportion of the fish tagged on the west bank were 
later recaptured at Sunshine Station, and fish tagged of the east bank were 
later recaptured at Yentna Station. The proportion of fish exhibiting this 
behavior varied by species and ranged from 4% (west bank caught chum salmon 
recaptured at Sunshine Station) to 43% (east bank caught pink salmon 
recaptured at Yentna Station). Sockeye salmon crossover rates were 10.5% west 
bank to east bank, and 19.6% east bank to west bank (Thompson et al. 1986). 



Some, and perhaps a l l ,  o f  these f i s h  were ou ts ide  t h e  count ing  range o f  t he  
1978 mode1 Bendix side-scanning sonar counters t y p i c a l l y  used t o  mon i to r  
upstream migrants.  

Examination o f  t h e  r e s u l t s  prov ided by Ransom e t  a l .  (1986) i n d i c a t e s  an 
a d d i t i o n a l  problem a f f e c t i n g  the  accuracy o f  escapement i n fo rma t ion  c o l l  ected 
w i t h  t h e  Bendix counters. O f  t he  4,962 t a r g e t s  observed d u r i n g  t h e  study w i t h  
Biosonics,  Inc .  equipment, 2,652, o r  52% were downstream migrants.  Problems 
encountered i n  mon i to r i ng  t h e  near-shore and near-bottom areas o f  t he  
t r a n s e c t  prevented any ana lys i s  o f  t h e  magnitude o f  t h i s  phenomenon r e l a t i v e  
t o  t h e  t o t a l  number o f  upstream m i g r a t i n g  t a r g e t s  ava i l ab le .  However, t h i s  
i n fo rma t ion  does i n d i c a t e  a p o t e n t i a l  f o r  m u l t i p l e  count ing  o f  t a r g e t s  w i t h  
any hydroacoust ic  equipment (such as the  e x i s t i n g  Bendix Corp. u n i t s )  n o t  
ab le  t o  p rov ide  da ta  on the  d i r e c t i o n  o f  t a r g e t  movement. 

Accuracy o f  apport ioned sonar counts can a l s o  be a f f e c t e d  by d i f f e r e n c e s  i n  
m ig ra to ry  behavior  between species. Th is  r e s u l t s  i n  problems i n  appor t i on ing  
t o t a l  f i s h  t a r g e t s  based on f ishwheel catches. F i sh  t h a t  c ross  t h e  subs t ra te  
i n  t h e  ou te r  sec tors  may n o t  be sub jec t  t o  f ishwheel capture, r e s u l t i n g  i n  
apport ioned f i s h  t a r g e t s  being biased toward those species which e x h i b i t  t h e  
s t rongest  inshore  preference. The degree t o  which these f a c t o r s  a f f e c t  t he  
accuracy o f  apport ioned f i s h  t a r g e t s  by species i s  dependent y e a r l y  on shore 
o r i e n t a t i o n  and r u n  s t reng th  o f  each species r e l a t i v e  t o  t h e  o thers .  

Other f a c t o r s  such as f ishwheel l o c a t i o n  and e f f i c i e n c y  can a l s o  i n f l u e n c e  
t h e  f i s h  t a r g e t  appor t ion ing  process. Resul ts  o f  changing f ishwheel  l o c a t i o n s  
in-season a t  F la tho rn  S t a t i o n  i n  1985 are  documented i n  Thompson e t  a l .  
(1986) . 
Assessment o f  escapement est imates should a l s o  i nc lude  some eva lua t i on  o f  
f a c t o r s  a f f e c t i n g  accuracy o f  mark/recapture est imates.  Several assumptions 
must be met i n  any mark/recapture est imate (Jones 1977, R icker  1958, Jones 
19761, The e f f e c t s  o f  v i o l a t i n g  these assumptions can be t o  over o r  
underest imate t h e  popu la t i on  s i z e  a l though i n  general most e r r o r s  r e s u l t  i n  
overest imat ion.  In t h e  absence o f  adequate s tud ies  t o  measure sources o f  
e r r o r  whish r e s u l t  i n  assumption v i o l a t i o n s ,  t he  p o t e n t i a l  e r r o r  i n  a 
popu la t i on  es t imate  cannot be q u a n t i f i e d .  Thompson e t  a1 . (1986) prov ides 
in fo rmat ion  on p o t e n t i a l  biases i n  est imates c a l c u l a t e d  f o r  salmon species 
escapement i n  1985. Data ana lys i s  techniques were mod i f i ed  t o  account f o r  
some o f  these sources o f  e r r o r .  

F i n a l l y ,  us ing  repo r ted  escapements as est imates o f  t o t a l  spawners i n  t he  
Susi tna R ive r  i s  complicated by t h e  f a c t  t h a t  i t  i s  n o t  known what p r o p o r t i o n  
o f  each species escapement spawns between and be1 ow es tab l  i shed enurnerati on 
s i t e s .  S i g n i f i c a n t l y  d i f f e r e n t  escapement est imates generated by d i f f e r e n t  
gear types, and quest ions r e l a t i v e  t o  disadvantages o f  each gear type imp ly  
t h a t  repo r ted  escapement est imates may n o t  r e f l e c t  ac tua l  escapement. 
Fur ther ,  l a c k  o f  complete ana lys i s  and documentation o f  f a c t o r s  which a f f e c t  
escapement est imates suggest t h a t  t h e r e  i s  no v a l i d  way o f  determin ing the  
accuracy o f  e x i s t i n g  es t ima t ion  techniques i n  t he  Susi tna R iver .  



U D D ~ ~  Cook Inlet Minor Systems 

Escapement estimates for various UCI rivers (Figure 6) not regularly 
monitored by Commerci a1 Fi sheri es Division staff are summarized in Tab1 e 28. 
Additional detail is provided for systems where an effort was made to 
quantify total escapement, or where index areas have been established to 
provide relative year to year comparative data. 

Big River: 

Sockeye salmon entering Wolverine Creek were sampled for length, sex, and age 
composition information. Results are presented in Table 29 and Appendix Table 
63. Nearly 74% of the fish sampled were age 2.2. 

McArthur/Chakachatna River: 

Five aerial overflights were conducted from 2 August through 30 September 
1985. Counts from clearwater spawning areas of the Chilligan and Igitna 
Rivers (tributaries of Chakachamna Lake) were used to estimate escapement of 
sockeye salmon by the area under the curve method (Neil son and Geen, 1981; 
Table 30). The calculated escapement of sockeye salmon into the two 
clearwater spawning areas was approximately 28,934 fish. A single survey of 
known McArthur River spawning tributaries enumerated 6,582 sockeye salmon and 
103 pink salmon. Age and length composition of fish sampled in the Chilligan 
River and tributaries of the McArthur is presented in Table 31 and Appendix 
Tables 64 and 65. Fish sampled from the McArthur River tributaries were 
primarily age 1.2 and 1.3 (39% for each age class), while the Chilligan River 
samples were primarily age 2.3 fish (66.7%). 

Fish Creek (Big Lake): 

Salmon enumeration was accompl i shed primarily through a weir operated be1 ow 
Big Lake. Final escapement counts were 68,577 sockeye salmon and 5,089 coho 
salmon (Ch1 upach, ADF&G, personal communication). AWL data and migratory 
timing information for sockeye salmon spawning in this drainage are presented 
in Appendix Table 66 and Table 32, respectively. 

Packers Lake (Kal gin Is1 and) : 

A total of 36,850 sockeye salmon were counted through a weir established 
below the outlet of Packers Lake (Marcuson, Cook Inlet Aquaculture 
Association, personal communication). Age, sex, and length information are 
presented in Appendix Table 67. 
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T a b l e  1. E s t i m a t e d  sockeye salmon escapement r e c o r d e d  by s i d e  scan sonar  i n  t h e  
Kena i ,  K a s i l o f ,  C r e s c e n t ,  and S u s i t n a  R i v e r s ,  1978-1985. ................................................................................ 

System ................................................................ 
Year Kena i  R. Kas i  1 o f  R. Crescen t  R. S u s i t n a  R .  

1  2 
................................................................................ 
1978 3 9 8 , 9 0 0  116,600 3  94,4011 

I 
I n c l u d e s  c o u n t s  a f t e r  21  June o n l y .  
A p p o r t i o n e d  sonar  c o u n t s  f rom S u s i t n a  S t a t i o n  u n l e s s  o t h e r w i s e  i n d i c a t e d .  3 
No c o u n t s  conducted.  
I n c l u d e s  c o u n t s  o r  e s t i m a t e s  f r o n  d e s i g n a t e d  e a r l y  p e r i o d  ( p r i o r  t o  15 June ) .  
A p p o r t i o n e d  sona r  c o u n t s  f r o n  Yentna S t a t i o n  and S u s i t n a  S t a t i o n  e a s t  bank. ' A p p o r t i o n e d  sonar  c o u n t  f r o n  Yentna S t a t i o n  and m a r k i r e c a p t u r e  e s t i m a t e  f r o m  
Sunsh ine S t a t i o n .  



Tab le  2. L a t e  r u n  Kenai  R i v e r  sockeye salmon escapement summary, 1968-1985. ...................................................................................... 
E s t i m a t e d  
Escapement Russ ian  R i v e r  Kena i  R i v e r  E s t i m a t e d  T o t a l  Sonar Count 

a t  Sonf r  S p o r t  Ha ins tem H a r v e s t  A b o ~ e  3 Less Spor 
Year S i t e  H a r v e s t  S p o r t  H a r v e s t  Sonar S i t e  H a r v e s t  

S 
...................................................................................... 
1968 88,000 5,820 
1969 53,000 1,150 
1970 73,000 600 
1971 - - 1C),730 

% 972 318,000 16,050 

I 
f l u l t i p l e  t r a n s d u c e r  sonar  1948-1977, s i d e  scan sonar 1998-1985. 

' Nelson  (1985 ) .  
Da ta  f r o m  S p o r t  F i s h  D i v i s i o n  S ta tev t i de  H a r v e s t  E s t i m a t e .  I n c l u d e s  h a r v e s t  above 
t h e  S o l d o t n a  b r i d q e  (and sonar s i t e )  o n l y .  
T o t a l  o f  R u s s i a n  R i v e r  s p o r t  h a r v e s t  and Kena i  R i v e r  m a i n s t e a  h a r v e s t  above t h e  
S o l d e t n a  b r i d g e .  
Cons ide red  e s t i m a t e  o f  spawners above t h e  sonar  s i t e .  ' Cross e t  a l .  1983. 
P r e l i m i n a r y .  



Table 3. Peak l a t e  run sockeye salmon escapement counts i n  e igh t  index areas, Kenai River drainage, 1969-1985. ............................................................................................................... 
Carter- Tern Total  

Rai l road Johnson Hoose Ptarmigan (Nudl Quartz Hidden Russia! IndexArea 
Year Creek Creek Creek Creek Lake Creek Lake River Escapement 

2 

6 
1984 2,0906 9396 5,9216 18,000~ 2,32f14 37,Q594 27,7924 4 95,660. 190,800 
1985 2,884 151 5,928 26,879 24,784 145,620 206,200 ............................................................................................................... ' includes t o t a l  weir counts of f i s h  enter ing L o r r  Russian Lake and peak count of escapeant be lor  f a l l s .  

Tota l  of i n d i v i d u a l  counts rounded t o  the  nearest hundred f i sh .  
a Actual data not avai lable.  Average con t r i bu t i on  t o  the t o t a l  index fw years 1968, 1970, 1971, 1973, 1975, 

and 1977 used t o  est imate the escapeaent. 
F.R.E.D. D iv i s ion  weir count. 
No counts conducted. 
Ralph Brominp, pers. c o n .  



T a b l e  4. Salmon escapement c o u n t s  conduc ted  on s e l e c t e d  t r i b u t a r i e s  o f  t h e  
Kena i  R i v e r ,  1985. 

Peak Count 

T r i b u t a r y  Method Sockeye P i n k  Coho Chum Chinook ............................................................................ 
Russ ian  R i v e r  Weir 30,610' 

Crescen t  Creek Stream Count 

P t a r m i g a n  Creek 
3 

Weir 26,879 

Gran t  Creek 
3 

Weir 400 3 1,020 1 53 

Juneau c r e e k Z  Stream Count 

R a i l r o a d  Creek St ream Count t 

Moose Creek 
4 

Stream Count 3,743 

Car ter -Moose C r .  Stream Count 3 ............................................................................. 
I E a r l y  r u n  o n l y .  Counted f r o m  9 June t h r o u g h  16 J u l y  (Ne lson  e t  .I, 1 9 8 6 ) .  

F l a g g  1'785. 3 
4 Browning,  p e r s .  coma. 

Jack Dean, p e r s ,  corm. 



Tab le  5. Bank d i s t r i b u t i o n  o f  sockeye salmon escapement r e c o r d e d  by s i d e  
scan sonar i n  t h e  Kena i ,  K a s i l o f ,  C rescen t ,  and Yentna R i v e r s ,  
1980-1985. ......................................................................... 

P e r c e n t  o f  T o t a l  F i s h  T a r g e t s  1 
..................................................... 
1980 1981 1982 1983 1984 1985 

Kenai  R i v e r  
N o r t h  Bank 6 1 7 2 3 9 4 2 6 5 5 4 
South  Bank .39 28 6 1 58  35 . 4 6 

K a s i  1 o f  R i v e r  
N o r t h  Bank 5 2 b 9 7 3 5 1 5 6 7 0 
South  Bank 48 3 1 2 7 4 9 4 4 30 

Crescen t  R i v e r  
N o r t h  Bank 4 9 5 7 5 4 3 9 7 1 7 0 
South  Bank 5 1 4 3 46 6 1 2 9 3 0 

Yentna R i v e r  
N o r t h  Bank 9 
South  Bank 9 1 ........................................................................ 

I Does n o t  i n c l u d e  e s t i m a t e s  o f  numbers o f  f i s h  wh ich  e n t e r e d  t h e  
sys tems p r i o r  t o  o r  a f t e r  enumera t i on  o p e r a t i o n s .  



T a b l e  6 .  C u m u l a t i v e  p e r c e n t  by  d a t e  o f  l a t e  r u n  s o c k e y e  s a l m o n  c o u n t s  
r e c o r d e d  i n  t h e  K e n a i  R i v e r ,  1979-1955.k 

______------------------------------------------------------------------- 
C u m u l  at ive Percent  

__----------------------------------------------------------------.---- 

D a t e  1373 1380 1381 138Z 1383 13a4 1385 

------------------------------------------------------------------------- 
-Conti nued- 



Table 6 ( c o r ~ t i n l - l e d ) .  Cumulat ive  percen t  by d a t e  of l a t e  run  s o c k e y e  
salrnon c o u n t s  recorded i n  t h e  Kenai River ,  1373-1385. * 

________-__-------------------------------------------------------------- 
Cumulat i v e  Percent  

_________---------------------------------------------------------------- 
D a t e  1373 1380 1381 1382 1383 1364 1'385 

--------------------------------------------------------------------------- 
+ P r o p o r t i o n  accrued  K i n  last day (1381, 1382, 1384, 1'385) represent~ 

t h a t  o u r t  i o n  of t h e  escaoerflent @st imated a f t e r  terrninat ion  o f  
enumerat i o n  a c t  i v i  t ies. 



T a b l e  7. Summary o f  c h i  squa re  a n a l y s i s  o f  change i n  Kena l  R i v e r  sockeye 
salmon age c o m p o s i t i o n  o v e r  t i m e ,  1983-1985. ................................................................................ 

Chi  Square ............................. 
T a b l e  

Number No. Area .................... 
P e r i o d s  C l a s s e s  Ca lc .  A lpha  DF Va lue  S i g n i f ?  Hypo th  

1 
Year 
____-_-- -__-O-- - - -P-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

198.3 4 4 t 8 , 9 8  0.05 9 16.92 Yes r e j e c t  
1984 4 4 20.38 0.05 9 16.92 yes r e j e c t  
1985 4 4 18.46 0.05 9 16.92 Yes t-e j e c t  

1984 4 3 12.09 0.05 6 12.59 no a c c e p t  

1983 4 2 6.24 0.05 3 7.81 n  o a c c e p t  
1984 4 2 0.51 0.05 3 7.81 no a c c e p t  
1985 4 2 1.83 0.05 3 7.81 no  a c c e p t  

1983 2 4 6.51 0 .05  3 7.81 .n o  a c c e p t  ................................................................................ 
b 

Hypo thes i s :  Age c l a s s  s t r u c t u r e  is i ndependen t  o f  time of sampl ing .  



T a b l e  8 .  4qe c o m p o s i t ~ o n  o f  s o c k e y e  sa lmon c o l l e c t e d  i n  t h e  K e n a i  R i v e r ,  
1969-1965.  

. .............................................................................. 
P e r c e n t  C o m p o s i t i o n  by  Aqe C l a s s  

Samp 1 e  ...................................................... Sampi e 
i'er 1 od 1 .1  1.2 1, 3 1.4  L .  1 2 . 2  2 . 3  O t h e r  S i z e  ? 

Seasona l  
Summary 
............................................................................... 

2 1 9 7 9  w e i g h t e d  - Source :  B e t h e  e t  a i .  ( 1 9 8 0 ) .  
P e r c e n t a g e s  w e i g h t e d  by  t o t a l  numbers of f i s h  i n  escapement .  

- 95% c o n f i d e n c e  i n t e r v a l :  t i -  f l g u r e s  i n  p a r e n t h e s e s .  



T a b l e  9. K a s i l o f  R i v e r  s o c k e y e  sa lmon escapement  summary, 1968-1985. .......................................................................... 

Escapement  F i s h  Used f o r  
E s t i m a t e d  b y  A r t i f i c i a l  P r o p a g a t i o n  Sonar  Coun t  

o f  Tustumena L a k e  2 
Year  Sonar  Coun t  L e s s  Eqg  Take .......................................................................... 
1968 89,000 

23,953 
4 

b 985 505,049 48 1 ,096 .......................................................................... 
I M U ~  t i  p i e  t r a n s d u c e r  s o n a r  c o u n t s  r o u n d e d  t o  t h e  n e a r e s t  t h o u s a n d  

11968-1977)  f r o m  Namtved t  e t  d l .  ( 19791 .  S i d e  scan  s o n a r  c o u n t s  
( 1979 -1901 )  f r o m  Ta rbox  e t  a l .  ! 1 9 8 3 ) .  

2 
C o n s i d e r e d  e s t i m a t e  o f  n a t u r a l  spawne rs  above s o n a r  s i t e .  3 From C r o s s  e t  a l .  ( 1 9 8 3 ) .  
Wai t e ,  p e r s o n a l  c o m m u n ~ c a t i ~ n .  



Table 10. Peak sockeye salaon escapetent counts i n  seven index areas, Kasi iof River drainage, 1975-1985. 1 
......................................................................................................... 

Total 
Index 

Year Niko la i  Crystal  Clear 61 a c i w  F l a t  Seepage noose Bear Count 
2 

......................................................................................................... 
1975 5,700 400 300 14,400 3,700 3,300 27,700 55,500 

Counts standardized t o  common u n i t  fo r  years en t i re  streaa was not surveyed. Relat ive abundance per 
section (when en t i re  systea surveyed) was used t o  extrapolate fo r  years when only a gor t ion of stream 
was surveyed. Numbers rounded t o  nearest hundred f ish. 
Rounded t o  nearest 100 f ish.  
F.R.E.D, Div is ion weir count. 



Table 1 1 .  D i s t r i b u t i o n  ( p e r c e n t )  o f  sockeye salmon i n  the  major index 
t r i b u t a r y  systems of  Tustumena Lake, 1 9 7 5 - 1 9 8 5 .  ............................................................................. 

Year Ni kol a i  Moose Bear Glac ier  F l a t  Other ............................................................................. 
1975 10. 2 5 . 9  4 9 . 9  2 5 . 9  8.1  

I Percent  ad t o t a l  index count .  
F . R . E . D .  D i v i s i o n  weir count .  



T a b l e  12. Cumula t ive  oer3cent by d a t e  of sockeye  salmon csurcts  r ecorded  
i n  the  K a s i l o f  R ive r ,  1379-1985. * 

_____  _________-_----------------------------------- --------------------------- 
Cumulat i v e  Percen t  

_---- ----- --------------------- 
Date 1979 1380 1'381 1382 1'383 1384 1385 

14-May 
15-Ma y 
16-May 
17-May 
1 8-May 
1 '3-May 
ZO-Ma y 
2 1 -May 
22-May 
23-May 
24-May 
25-May 
26-May 
27-May 
28-May 
2'3-May 
30-May 
3 1 -May 
Ol-Jun 
(1)s- Jun 
(33-Jun 
(34-Jun 
05-Jun 
06- J un 
(37- Jun 
(:)a- Jun  
03-Jun 
1 O- J urt 
1 l-Jun 
12- Jun  
13- J un 
14-Jun 
15-Jun 
16-Jun 
14-Jun 
18- Jun  
13-Jun 
2c:)- Jun 
21 -Jun 
2.2- JurI 
23-Jun 
24-Jun 
25- Jcrn 
26- Jl-rn 
27- Jl-rn 
28- J un 

----------__-____-_----------------------------------------------------- 
-Conti  nued- 



T a b l e  12 ( C o n t  i n u e d )  . C u m u l a t  i v e  p e r c e n t  by d a t e  of s o c k e y e  s a l n i o n  c o u n t s  
r e c o r d e d  i n  t h e  Kasilof R i v e r ,  1979-1385. * 

_______-___-__----_--------------------_--------------------------------- 
C u m u l a t  i v e  P e r c e n t  

----------------------------------------------------------- 
Date 1 9 7 9  1980 1981 1982 1 9 8 3  1384 1385 

----------- 
29- J un  
30- J u n  
0 1 - J u l  
0 2 - J u l  
0 3 - J u l  
0 4 - J u l  
0 5 - J u l  
0 6 - J u l  
0 7 - J u l  
0 8 - J u l  
0 9 - J u l  
1 0 - J u l  
1 1 - J u l  
1 2 - J u l  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
1 6 - J u l  
17-Jul 
1 8 - J u l  
1 9 - J u 1  
20-J u P 
2 1 - J u l  
2 2 - J u l  
2 3 - J u l  
2 4 - J u l  
25- J1-l l 
26-J1-t 1 
2 7 - J u l  
28- J~ l l  

2 9 - J n l  
3 0 - J u  1 
3 1 - J u l  
01-Rug 
02-Rug 
03-Qug 
04-Rug 
(15-81-19 
06-Rug 
07-Bug 
08-Rug 
09-Bug 
f (3-Qug 
f 1 -Rug 
12-Rug 
13-Rug 

------_----_--------------------------------------------------.----------- * P r o p o r t  i o n  a c c r u e d  o n  last day ( 1381-1985)  r e p r e s e n t s  t h a t  p o r t  i o n  of 
t h e  e s c a p e m e n t  as t  i r n a t  e d  a f t e r  t e r m i n a t  i o n  o f  enl- imerat  i o n  act i v i  t ies. 



T a b l e  13. Age c o m p o s ' t i o n  of s o c k e y e  salmon c o l l e c t e d  i n  t h e  K a s i l o f  R i v e r ,  f 
1 9 6 9 - 1 9 8 5 .  

.................................................................................. 
Samp 1 e Samp 1 e 
P e r i o d  1.1 1 . 2  1 .3  1 . 4  2 . 1  2 . 2  2 . 3  O t h e r  S i z e  

S e a s o n a l  
Summary 

1 
1 9 8 4 1  5 0 . 5  2 4 . 8  t r  0 . 2  1 7 . 9  6 . 6  2 , 2 6 9  
1985 0 . 2  5 7 . 3 ,  2 1 . 8  0.1 0 .1  17.8 2 . 6  3 , 0 6 3  

( 5 . 2 )  (10 .9)  ( 1 2 . 3 )  .................................................................................. 
I P e r c e n t a g e s  w e i g h t e d  b y  t o t a l  numbers i n  escapement .  
2 

9 5 % . c o n f i d e n c e  i n t e r v a l :  + / -  f i g u r e s  i n  p a r e n t h e s e s .  



T a b l e  14. Summary o f  c h i  squa re  a n a l y s i s  o f  change i n  K a s i l o f  R i v e r  
sockeye salmon age c o m p o s i t i o n  o v e r  t i m e !  1985. 

........................................................................... 
Chi  Square 

............................. 
Tab1 e  

No. hge* .................... 
A lpha  DF 

3 
pe r  i odsl C lasses  Ca lc .  Va lue  S i g n i f ?  Hypoth  ........................................................................... 

1-5 3 177.05 0 .05  10 18.31 Yes r e j e c t  

1-2 3 6.67 0.05 2 5.99 yes  r e j e c t  

2-3 3 28.43 0.05 n L 5.99 Yes r e j e c t  

3-4 3 0.53 0.05 2 5.99 no accep t  

4-5 3 111.68 0.05 2 5.99 Yes r e j e c t  .......................................................................... 
I P e r i o d  1: 6 /13 -7 /9 .  

P e r i o d  2: 7 /10 -7 /14 .  
P e r i o d  3: 7 /15 -7 /21 .  
P e r i o d  4: 7 /22 -7 /27 .  

2 P e r i o d  5: 4 /28-8 /11 .  
Age c l a s s e s :  1,2, 1.3, 2.2. 

3 
Hypo thes i s :  Age c l a s s  s t r u c t u r e  is i ndependen t  o f  t i m e  o f  samp l i ng .  



T a b l e  15. C u m u l a t i v e  p e r c e n t  b y  d a t e  o f  5 o c l d . e ~ ~  s a l r ~ i o n  c c ~ l t r l t  r e c t ~ t r - d e d  
i n  t h e  C r e s c e r l t  River-, 1373-1385. * 

............................................................... 
Cumu l a t  i ve P e r - c e n t  

D a t e  

1 5 - J u n  
1 6 - J u n  
1 7 - J u n  
18- J l.tn 
1 3 - J u n  
Z(1)- J 1-1n 
2 I -JIJ~I  
.- - ~ Z - J L I ~ I  
2 3 - J u n  
2 4 - J l ~ n  
25- J u n  
26- J u n  
27- J u n  
28-Jurr  
2 3 - J u n  
3 0 - J u n  
Q1-Jul 
( j Z - J u l  
03- J u  1 
04- JI-4 1 
05- J u  1 
0 6 - J u l  
0 7 - J u l  
(38-Ju l  
0 3 - J u l  
10-51-11 
1 1 - J u i  
1 2 - J u 1  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
16-51-11 
1 7 - J u 1  
1 8 - J u i  
1 3 -  J u  1 
St:)- JI-1 J, 

2 1 - J u l  
22- Jl-\ 1 
2 3 -  Jill 

P 4 - J u  1 
2 5 -  J u  1 
26- J l - 1  1 
2 7 - J u l  
2 8 - J u l  
2 3 - J u l  
30- J u  1 



T a b l e  15 ( c l z ~ n t  i n u e d )  . C u r f l u l a t  i v e  a e r - c e n t  by d a t e  o f  s o c k e y e  salml:~n 
c o u r ~ t s  r - e c o r d e d  irc t h e  C r - e s c e r ~ t  R i v e r - ,  1373-19d5. * 

_________-___---------------------------------------------------------.--- 
Curnu1 a t  i v e  P e r - c e n t  

D a t e  1373 1380 1381 1382 1383 1'384 1385 
- - - ,- - - - - - - - - - - - - - - - - - - - - - - - - - - - .- - .- - - - . . .. - - - - - -- - .- - - - - - - - - - .- - - .- - - -- -. - -. . -- -- - - .. - -- 

---------------------------------.-.--- - - --------------- 
* P r o p o r - t  i o n  a c c r - u e d  on l a s t  d a y  ( 1382-1385) r - e p r - e s e n t  5 t h a t  p u r t  icln o f  

t h e  e s c a o e m e n t  est i r n a ' t e d  after te t -minat  ion gf e n u m e r a t  i c l r ~  act i v i  t ies. 



T a b l e  16. Age c o m p o s i t i o n  o f  s o c k e y e  sa lmon  c o l l e c t e d  i n  t h e  C r e s c e n t  R i v e r ,  
1579-1985. ............................................................................... 

P e r c e n t  C o m p o s i t i o n  b y  Age Class 
............................................................. Sample 

Year  1.1 1 .2  1 .3  1 , 4  2.1 L .  3 O t h e r  S i z e  .7 
La 2 .-I 

............................................................................... 
I P e r c e n t a g e s  w e i g h t e d  b y  t o t a l  numbers  i n  escapemen t .  



Tab1 e 17. Peak sockeye salmon escapement counts i n  Susi tna River t r i b u t a r y  index areas, 1976-1985. ..................................................................................................... 
Year 

Index Area 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 ...................................................................................................... 
Eyers Lake 50 300 1 1 1 275 1 I I 139 
Talachul i t n a  River 13,210 25,935 14,308 11,696 21,125 9,926 14,560 9,590 27,736 22,350 
T r i n i  ty-Hovie Lakes 42 186 150 195 200 500 138 260 920 286 
Shell Lake 344 247 127 1,480 5,800 6,050 3,150 2,811 8,600 1,102 
Hewitt-Uhiskey ~akes' 2,289 792 1,998 1,205 3,250 9,850 2,675 3,425 6,593 370 
Red Salmon Lake 376 372 235 480 1,100 1,212 1,000 150 142 1 
P u n t i l l a  Lake 1 2,100 1,105 904 550 200 1 1 1 1 
Yest Fork Yen na River6 550 4,000 6,000 45h4 5,500 9,000 10,340 9,660 6,350 8,200 
Chelatna Lake 

!i 
4 171 0 O h  4,120 14,000 23,180 520 575 554 

Fish Lake 78 82 611 299 100 2,100 176 280 1 191 1 
Clear Creek 30 75 310 365 320 450 2,060 1,315 421 750 
Stephan-Hurder Lakes 462 539 1,142 . 140 220 475 452 1 235 
Larson Lai f  10 85 330 117 1606 1 4,600 2,150 1,200 35!254 37,879 
Swan Lake 

12 
516 827 917 40 4 350 740 340 49 1 

Red S h i r t  Lake 215 43 13 645 650 505 100 b,350 1,640 1 ........................................................................................................ 
Susi tna River Drainage 
Total Index 

Escaperent 
Pa 

18,400 36,500 26,800. 17,100 44,900 58,000 60,800 35,600 88,700 78,600 

No counts conducted. 
lncludes counts from Upper Talachul i tna Creek, Talachul i  tna Lake, Talachul i tna Creek, North and South 
Judd Springs, Judd Spring No. 2, Judd Lake, and Upper Talachul i tna River Index Lreas. 
includes Hewitt Lake, Yhiskey Lake, Hewitt Creek, Huckleberry Creek, and Chrirtmar Tree Creek Index 
Areas. 
G lac ia l l y  occluded. 
Includes Coffee Creek and Snowslide Creek Index Areas. ' Low v i s i b i l i t y - t u r b i d  water. 
Kno~n as Chunilna River i n  p a r t  reports. ' includes Hama and Papa Bear Lakes Index Areas. 
includes P r a i r i e  Creek Index Area. 

lo  Coot I n l e t  Aquaculture Rrsociat ion weir count (Harcuron, pers. corm. 1. 
Includes S l i r  Creek and 'T" Creek Index Areas. 

l 2  Includes Role J D  Creek Index Area. 
l3  Rounded t o  the nearest 100 f ish.  



T a b l e  18. Salmon escapement  c o u n t s  i n  S u s i t n a  R i v e r  t r i b u t a r i e s ,  1985. 
1  

............................................................................. 
Goun t 

.............................................. 
T r i b u t a r y  Sockeye P i n k  Chum Coho Ch inook  ............................................................................. 

q 

A l e x a n d e r  C r  eC 1 1  6,241L 

Qnswer Cree  t T  2 7 
8 3 -, 

B y e r s  Creek  
1 

.i 

Cache Creek  7 45 2  
C a s w e l l  Creek  238 
Chase Creek  4  2 1 8 16 
Cheechako Creek  18 
Ch inook  Creek  1  
Chu l  i t n a  R i v e r  -I 3,039 
C h u n i l n a  C r  ek ( C l e a r  ~ r .  l L  e 2,430 

C l y d e  Creek  7 
1 

D e c e p t i o n  c r e e k '  1,044, 
Deshka R i v e r  I 

1 1 55 1 a , l 5 l L  
5 t h  o f  J u l y  Creek  3 6 9 2 1  1 
F i s h  Ck. ( T a l k e e t n a  R . i  4 5  308 6  3 5  5 1 1 
F i s h  C r .  ( Y e n t n a  R . )  1 

1,768 15 
F i s h  Cake ( B i r c h  C l e e k l  9 

3 5 7 9  8 14 3 ? 
L L 

4 t h  o f  J u l y  Creek  177 140 8 5 
Fromunda C eek F 4 
Gash Creek  

1 
2 2 7 1 

Go ld  Creek 1 
2 

1 1 
3 6?  

Goose Creek  3 0 3 59! 1 0 4(31' 
I n d i a n  R i v e r  

1  1 
L 6  4  8 1,228 7 1 977 

Jack  Long C reek  
1 

1 1 
I a 7, 

Lake  C reek1  2 1 5  2 5,  80zL 
Lane Creek  , 2 0 127 13 17 
Lawson ~ a k e "  1 i3 
L i t t l e  P o r t a g e  Creek  

1 7  4 2  
L i t t l e  W i l l o w  c r e e k L l  1,305 
Lower McKeni  e  Creek  i 3 5  (1 
Maggot Creek  1 1 1 

Montana Creek  3 i] 5  15 1, ~ 6 7 ~  2 
P e t e r s / M a r t i n l C r e e k  2 ,901 
P o r t a g e  Creek  149 529 25 2,629, 
P r a i r i e  Creek  5 6 , 5 0 0 ~  
Q u e s t i o n  Creek  

1  7 6 
Rab ideaux  Cree  t 4 5 5 118 
Red S h i r t  Lake  1, 
S k e e ~  Creek 

1  
4 l  8  l p634L  

S h e l l  Creek  1 - L(U 1 
Sherman Crepk  12 I 
S k u l l  Creek  

I 3 2 
S l a s h  Creek  

1  5  8 
1  9  0 9 S u n s h i n e  C ree  3 6 5 3 1 

S u s i t n a  R i v e r  9 18 14 1,964 13 
............................................................................... 

-Conti nued- 



Table 18, continued. Salmop escapement counts in Susitna River tributaries, 
1985. 

............................................................................... 
Count 

............................................. 
Tributary Sockeye Pink Chum Coho Chinook ............................................................................... 

5 
1 

-, 
Talachulitna fiver 2011 7 5 ,  14sL 
Trapper Creek 

1 
3 1 294 2 2 

Troublesome Creek 2 5 
Whiskers Cree ! 4 4 3  103 
Whitsol Creek 1 1 307 9 

Willow Creek 3 4 1.3 1 , 5 5 6 ~  ............................................................................... 
4 

Data from Susitna Hydroelectric Project surveys (Thompson et al, 1986; 
report notes that these counts are for stream sections only and reflect only 
counts where both tagged and untagged fish were clearly visible). 
Data from Sport Fish Division surveys. 
Cook Inlet Aquaculture Association (Marcuson, pers. conm.). 
Peak survey counts along the Susitna River above Talkeetna (Thompson 
et al., 1 9 8 6 ) .  
Data from Commercial Fisheries Division surveys. 



T a b l e  13. Curnl-llat i v e  p e r - c e n t  by d a t e  ~f s o c k e y e  s a l m o n  c c l ~ . ~ r i t  s r e c c ~ r d e d  
irc t h e  Yeritr~a River ,  1381-1385.  

___---------------------------------------------------- -------- 
Cuniu 1 at i v e  P e r c e n t  

D a t e  

27- Jl-trc 
2 8 - J u n  
23- J urt 
3:)- J u n  
0 1 - J u l  
0s-J~ 1 
(33-Ju1 
04- J u  1 
0 5 - J u l  
0 6 - J u  1 
(37- J u  1 
08- J u  1 
(33- J u'l 
1 0 - J u l  
1 1 - J u l  
1 2 - J u l  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
1 6 - J u l  
17-51-11 

18- 51-1 1 
1 3 - J u l  
z(:)- Ju  1 
21-Jl-11 
zP-JIL 1 
.- - 11.3-Jul 
24-51-1 1 
25- J 1-1 1 

2G-Ju l 
27-JLI 1 
29-  J u  1 
23-J 1-1 1 - - 
A(-)- J u 1 
3 1 - J u l  
01-Qug 
(32-fi ug 
03-Rug 
(34-Rug 
05-Ru o_ 
06-Quq 
07-Rug 
(18-Q~tg 
03-Rug 
1  (3-Rug 
I I-Run 
12-R 1-1 g 

----------------------------------------------------------------------- 
- C ~ = ' n t  i n u e a -  



T a b l e  13 (cc lnt  irrued 1. Cumulat i v e  per -cent  by d a t e  o f  sockeye salmtz~n 
c o u n t s  r e c o r d e d  i n  t h e  Y e n t n a  R i v e r ,  1381-1385. 

----------------------------------------------------------------------- 
Cumul a t  i v e  P e r c e n t  

D a t e  
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Table 21. Chi sauar-e analysis uf change in age class by fishwheel 
in the Susitna River at Flathl=lr-n Station, 1385. 

................................................................. 
age classes Fishwheels* Chi Sa Qlpha C h i S a  Null** 

( R )  (C) Calc. level DF Tabled Hyouthesis ----------_------------------------------------------------------ 
l e Z 9  1.3,2- 2 W L ,  WR, EL, ER 30.68 0 . 0 5  6 12.93 re.ject 
1 -  2,l. 3 W L ,  WR, EL, ER 27.35 0 .05  3 7.81 reject 
l *  2, 1.3.2- 2 W L ,  W R  3.23 0 .05  S 5.99 reject 
1.2,l. 3,s- E' EL, ER 3. 42  (1). 05 2 5.93 acce~t 
1.2? l . Z , Z . 2  (EL. ER) , WR 24.05 0 . 0 5  2 5.99 reject 
lm2? 1- 3 , S . Z  (EL, ER) ,  W L  6.87 0.(:)5 Z 5.93 reject ................................................................. 
* W L  - west channel, left side fishwheel. 

W R  - west channel, right side fishwheel. 
EL - east channel, left side fishwheel. 
ER - east channel, right side fishwheel. 
Tests which cclmb ined age camoosit iur~ data fr~=lm two f ishwheel s 
have acronynis for those f ishwheels in parenthesis. 

a* Null hypothesis: age structure was indenendant of Fishwheel 
1 i~~cat i ctn 



Table 22, Age composi t ion o f  sockeye salmon c o l l e c t e d  i n  t he  Susi tna R iver ,  1975-1985. ............................................................................................ 
Percent Corpos i t ion  by 4ge Class 

Sample .......................................................................... Saep 1 e 
Per iod 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 Size ............................................................................................ 

Seasonal 
Surmary 

Precocious aales, age 3 , were exeluded from the  ana l ys i s  s ince a representatis#: sample 
2 

of  t h i s  age c lass  was nat  taken each year. 
2 

Percentages weighted by t o t a l  numbers i n  escapement. 
.J 

Samples from east bank Susl tna River only. 
Samples f r o #  F la thorn  Sta t ion .  
95% conf idence i n t e r v a l :  t i -  f i gu res  i n  parentheses. 



T a b l e  23.  Cctr111-tlat i v e  pe r -cen t  by d a t e  o f  oink .  s a l rn~r l r~  cl:ll-trits t'ec~zlr-ded i n  
t h e  Yerrtr~a River-. 1381-1385. 

____________------------------------------------------------------------- 
Cl-tr~~ul a t  i v e  P e r c e n t  

D a t e  

0. 
0 . 0 % 
(3. (1) % 
(1). (I)% 
(1). 0% 
(1) . (1) ;c 
(1) . (:) % 
i). 0% . (1) % . [:I% 

(:I% 

. (11% 

. 0% 

. (11% . (11% 

. 0% 
0 %  
. 0% 
m i)% 
.a% 

(1). 1 % 
(1). Z% 
1 . 0 X 
2.1% 
4. 0% 
5.6% 
7. 8% 
re. 6% 
16.2% 
13. ex 
23. 7% 
33. (:I% 

44.7% 
56.2% 
65.4% 
73.5% 
82.4% 
89.6% 
33.4% 
35.3% 
36.2% 
36.3% 
37.8% 
38.4% 
38.3% 
33.1% 

........................................................................ 
-Conti  nued- 



T a b l e  23 ( C o n t i r ~ c i e d ) .  Cl.irriulative p e r c e n t  b y  d a t e  s f  pink .  s a l r ~ ~ o r ~  cctur~trj  
r e c o r - d e d  irr t h e  Yerrtr~a Rives - ,  1 3 8 1 - 1 3 8 5 .  

_____-___--------------------------------------------------------------- 
Curnulat i v e  P e r c e n t  

D a t e  

12-Rug 
13-Rug 
1 4 - R l ~ g  
15-Rug 
16-Flug 
17-Rug 
18-Flu0 
13-Flu0 
eo-Flr.ig 
2 1 -Fir-tg 
ee-R t~ - 
23-Flug 
34-Rug 
2s-Rug 
2G-Rl-lg 
27-Fluq 
e8-Flug 
2 3 - k u g  
X ) - R  1-t g 
3 1 - k u g  
(1) 1 -Se p 
0 '=I - S e p  

0 3 - S e p  
0 4 - S e p  
0 5 - S e p  



T a b l e  24. CI-ir111-ilat i v e  p e r c e n t  by d a t e  of chum s a l m o n  c o u n t s  r e c ~ z ~ r d e d  i n  
t h e  Yentr~a R i v e r ,  1381-1385. 

....................................................................... 
Curflu 1 a t  i ve P e r c e n t  

27- J u n  
28- J urr 
2 '3-Jun 
30- J u n  
.01-Ju1  
0 s - J u  1 
03- J u  1 
04- J u 1  
05- J u  1 
0 6 - J u l  
07- J u  1 
08- Jla 1 
03- J u  1 
1 0 - J u 1  
Ib l - J u l  
1 2 - J u l  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
16 - JuP  
17- J u  1 
18-J1.11 

1 3 - J u  1 
2f:t- JI-t 1 
2 1 - J u l  
2 2 - J u l  
2 3 - J u l  
2 4 - J u 1  
25 -  J u  1 
26- JuP  
2 7 - J u  1 
2 8 - J u l  
2 3 - J u l  
33-Jcr l  
3 1 - J u l  
0 l - B u g  
0Z-aldg 
03-Ql.t~ 
04-Qcaq 
0 5 - a u g  
06-Quq 
07-Bug 
oa-Bug 
(33-Quo 
1 0 - a u g  
1 1 -a1-1q 

0. 0% 
0. 0% 
0. 0% 
0. 0% 
(:I . (3 % 
0 . 0 % 
(3. 13% 
(5. (3% 
0. (3% 

(1) * C) % 
0 .  (:I% 

0. 0% 
(1). 0% 
0. (1) % 
i t .  0% 
0 .  (3% 
0. c:)% 

0. (3% 
0.0% 
0. 0% 
0.3% 
1.2% 
6 .  3% 
'3. 9% 

16.3% 
20. 6% 
21.8% 
. .1 - ca. 7% 
i24,8% 
25.5% 
26. 2-A 

26. 3% 
28.6% 
32.0% 
43. ax 
53.5% 
68.1% 
74.6% 
78.5% 
83.6% 
85.4% 
86-3'6: 
37. 0% 
88.8% 
30.3% 
3 1 . 2 %  

0. 1% 
0.2% 
0.3% 
0.4% 
i t .  4% 
0.4% 
0.5% 
0.5% 
0. 6% 
0.7% 
0. 3% 
1. 0% 
1.2% 
1.3% 
1.5% 
2.0% 
4 .7% 
3.1% 

14 .2% 
18.8% 
.pem s;l. 
2s. 0% 
28. 0% 
30. 3% -- as. 2% 
34.3% 
36.2% 
37.4% 
38.7% 
441). 6% 
43 .3% 
48. 1% 
Sf .6% 
56. 1% 
53.2% 
62. 0% 
64.2% 
645. 1% 
6 8 . 1 %  
70. 5% 
7 2 . 2 %  
75.3% 



T a b l e  24 ( C r ~ r ~ t i r ~ u e d ) .  C f - ~ m u l a t i v e  p e r c e n t  by d a t e  clf chum salrflur~ c o ~ . i n t s  
r e c o r d e d  i n  t h e  Yent  n a  River-,  1 3 8  1 -1385 .  

__ ________-__---------------------------------------------------------- 
Cumu i at i v e  P e r c e n t  

12-Rug 
13-Rug 
14-Rug 
15-Rug 
16-Flug 
17-Rug 
18-Rug 
13-Rug 
20-aug  
21-Rug 
22-Run - 
23- Rug 
24-Rug 
25-Rug 
26-Rug 
27-Rug 
28-Rug 
23-Flug 
3 0 - R  ug 
31-Run 
(31-Seo 
0 2 - S e o  
0 3 - S e p  
0 4 - S e p  
(35-Sen 



T a b i e  25. U n w e i g h t e d  age c o m p o s i t i o n  o f  chum sa lmon c o l l e c t e d  i n  t h e  S u s i t n a  
R i v e r ,  1975-1985,  

............................................................................. 
P e r c e n t  C o m p o s i t i o n  b y  Age C l a s s  

............................................. Samp 1 e  
Year 0 . 2  ij . 3 Ci . 4 6 . 5  S i z e  
............................................................................. 
1975 C. 8 88. J 2. 0 i> 613 



T a b l e  26. CI-imulat i v e  ne r -cen t  by a a t e  of coho salrflon c o u n t s  r e c o r d e d  in 
t h e  Y e n t n a  R i v e r ,  1381-1385. 

...................................................... 
D a t e  1381 1382 1383 1'384 1385 

0% 
(:). 1 % 
(3. 1% 
(1). 1 % 
(1). 1 :A 
0,2% 

i:) . '2 % 
0. 3% 
(1). 3% 
0.4% 
0.5% 
0.6% 
o. 7% 
( 3 . 8 %  
0. 3% 
1 . 0% 
1s 1% 
1. 2% 
1.2% 
1.3% 
1.4% 
1. 6% 
2 .  
" . '2 -1. I-I 

18.8% 
ea. 4% 
38. 0% 
c-. d.3.4% 
60. 4% 
65.5% 
74. 0% 
81.6% 
87.5% 
'3:). 3% 
32.3% 
34.3% 
37.2% 
38.8% 

106. 0% 



Table 2G (Carit i r iued )  . Cuntulat i v e  n e t - c e n t  by d a t e  o f  c o h ~  salrnon ct:li.cnts 
recclr-ded i n  t he  Yerrt n a  R i v e r ,  138 1-1385. 

D a t e  



Table 27. U n w e l q h t e d  age c o m p o s i t i o n  of c a h o  salmon c o l l e c t e d  in the  ~ u ~ l t n a  
R i v e r ,  1975-1?85 .  

.......................................................................... ----- 
P e r c e n t  Composition by Age Class 

..................................................... Samp 1 e  
Year 1 . 1  2 . 0 2.1 3 . !I 2 . 2  3 . 1  S1:e ............................................................................... - - 
1975  2 4 . 4  i-i / > . a  0 O 0 4136 



Table 26. Salron escaperent observations i n  selected Upper Cook I n l e t  anadronous strears, 1985. (1) 
.................................................................................................... 

Nunber of f i s h  observed or est i ra ted 

Strean Method Sockeye Pink Chur Coho Chinook 
.................................................................................................... 
F i t z  Creek (2) a i r  250 
Clearwater Creek (2) a i r  3250 
Chinitna River (2) a i r  250 
L i t t l e  Jack Slouqh a i r  13000 

(3 ,4)  
Cannery Creek (3) a i r  
Chakachatna River1 

Hck thur  River (2 )  a i r  35516 103 
Chuitna River (5) a i r  
Threeri le Creek (3) a i r  1300 
D r i l l  Creek (3) a i r  
Coal Creek (2 )  a i r  5500 
Theodore River (5) a i r  32 (3) 
Lewis River (5) a i r  
Fish Creek (6) weir 68577 
Twenty n i l e  R. (3) a i r  1500 
Placer River (7 )  air 1002 t 12 
Inqrar Creek (7) ground 51 4 
Chikaloon R. (8) ground 5695 4112 
Bishop Creek (3) a i r  Q9881 
N in i l ch ik  R. (9) a i r  650 
Deep Creek (9) a i r  1110 
Anchor R. ( 9 )  a i r  1330 
Packers Lake (3) weir 36850 
.................................................................................................... 
(1) f ier ia l  and ground counts are not considwed t o t a l  escaperent counts unless indicated. 
(21 ADF@ Cornercial Fisheries Div is ion surveys. 
(3) Cook I n l e t  Aquaculture k s o c i a t i a n  surveys (Harcuson, peps core) . 
(4 )  includes Blue (Elling) Lake. 
(5) Hepler and Bentz, 1985. 
(6) Clupach, per5 sonn. 
17) Nelson, K., pers corm. 
(8) Dean, pers corm. 
(9) Nelson, D., 1985b. 



Table 29. Age composition of sockeye salron col lected i n  Big River ,  1982-1985. 
.................................................................................................... 

Percent Corposi t i o n  by Age Class 
................................................................... Sarpl e 

Year Tributary 0.2 1 .1  0.3 1.2 2.1 1.3 2.2 3.1 1.4 2.3 3.2 Size 
.................................................................................................... 

1 
1982 Hainsten 1.9 3.7 15.9 2.2 28.2 32.3 11.7 0.2 967 

2 1983 Nainster 0.3 1.1 0.3 26.6 0.8 60.0 8.8 0.1 1.9 0.1 2,741 

Wolverine Cr. 0.4 38.2 7.5 40.0 13.9 280 

1984 Wolverine Cr. 4.5 0.9 10.8 72.7 11.1 352 

South Fork 5.1 28.3 40.6 3.6 0.7 21.7 138 

1985 Wolverine Cr. 4.5 0.4 2.0 73,7 0.1 18.9 0.3 684 .................................................................................................... 
I Cook I n l e t  Aquaculture A n a r i a t i o n  1982. 
2 

Narcuson 1984. 



T a b l e  30. R e s u l t s  o f  s t r e a m  s u r v e y s  c o n d u c t e d  an sockeye  sa lmon spawn ing  t r i b u t a r i e s  
o f  t h e  M c A r t h u r / C h a k a c h a t n a  R i v e r s  d r a i n a g e ,  1985. 

. .................................................................................... 
Ga te  

............................................ Ave rage  S t ream 
L o c a t i o n  8 / 0 2  8 / 2 6  9 / 0 4  9 / 2 1  9 / 3i} L i f e  Used 

..................................................................................... 
F a r o ' s  Lake  1,550 

13U Creek  7 3 

12.1 Creek  3,225 

12.2 Creek 875  

12 .3  Creek  6 14 

I g i t n a  R i v e r  2 ! 375 1,125 250 12 

C h i l l i q a n  R i v e r  20, 500 12 p 51SO 4 ? 5 0 0 1,200 . Ci 
l i 

..................................................................................... 



T a b l e  31. Age c o m p o s i t i o n  o f  s o c k e y e  sa lmon c o l l e c t e d  i n  t h e  M c A r t h u r i C h a k a c h a t n a  
R i v e r  d r a i n a g e ,  1983-1985. 

........................................................................................ 
P e r c e n t  C o m p o s i t i o n  by  Age C l a s s  

...................................................... Samp! e 
Year T r i b u t a r y  (3.2 1 .1  0 . 3  1.2 2 .1  1.3 2 .2  1.4 2 .3  S i z e  
........................................................................................ 
1983 M c A r t h u r  R .  1.2 6 . 2  34 .0  54 .6  1.2 2 .8  2 4 4 

C h i l l i g a n  R .  2 .9 2 .0  37.7 17.8 0.1 39.5 758 

1984 M c A r t h u r  R .  (1 . 7 . t 24.8 67 .5  1.5 1.8 592  
-. -. 

C h i l l i g a n  R. 1 .2  9.2 8.0 81.5 5 9 8 

1985 M c A r t h u r  H.  16.7 0 .8  4.5 39 .0  37 .  (3 492 

C h i l l i g a n  R. 1 .1  0 . 5  12.9 18.8 66.7 5 4 9  
........................................................................................ 



T a b l e  32. C l - ~ r ~ i u l a t  i v e  ~ e r c e n t  by d a t e  o f  s o c k e y e  sa1riil:ln e s c a p e r n e r ~ t  int ct 
F ish  C r e e k  ( B i g  L a k e ) ,  1380-1385. 

........................................................ 
D a t e  1380 1381 1382 1383 1384 1385 











40 km 

X Escapement. Enumeration S i t e  





t t l e  Jack Slough 

?scent  giver 

Anchor River 
Cl earwater Creek 

F igu re  6. Anadromous streams o f  Upper Cook I n l e t ,  Alaska. 
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Appendix Table 1. Fish targets recorded in the Kenai River, north and south banks combined, 22 June 
through 11 August, 1985 (continued). * ........................................................................................................ 

FISH TARGETS SOCKEYE PINK COHO CHINOOK 
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Ac cum 

Total 491,154 502,820 3,344 2,644 2,267 ........................................................................................................ 
* Sonar counts apportioned by fishwheel catch. Total for sockeye salmon includes an estimate of 19,921 
fish which entered the system after 11 August, 1985. 



Bppendix Table 2. Kenai River north bank side-scan sonar counts by sector,  22 June through 11 August 1985. ................................................................................................................. 
Sector 

................................................................................. Cur 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total  Total 
................................................................................................................. 
6/22 8 0 0 0 0 0 7 25 41 56 40 2 1 198 190 
6/23 4 0 0 0 0 0 7 28 59 71 74 66 309 507 
6/24 6 1 0 0 0 0 7 8 34 46 63 78 243 750 
6/25 10 . 0 1 1 0 0 8 16 38 53 89 41 257 1,007 
6/26 21 0 0 0 0 0 0 3 31 39 90 105 289 1,296 

- Continued - 



Appendix Table 2, continued. Kenai River north bank side-scan sonar counts by sector,  22 June through 11 ~ u q u s t  
1985. 

................................................................................................................ 
Sector 

................................................................................. CUP 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Tata l  Total  
____--_____-----_-----------------------------------------------------------------------,----------------------~-- 

8/11 40 489 651 67 15 7 7 21 31 b4 182 1,048 2!622 266!071 ................................................................................................................. 
Tot. 42300 130179 54772 2968 1427 997 835 1605 2565 4980 7497 15866 266071 
................................................................................................................. 



Appendix Table 3 .  Kenai River south bank sonar counts by sec tor ,  1 day time per iods ,  22 June through 
11 August, 1985. ............................................................................................................ 

S E C T O R  ............................................................................................................ 
CUMULATIVE 

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL 



Appendix Table 3 .  Keaaai River south bank sonar counts by s e c t o r ,  1 day time per iods ,  22 June through 
11 August, 1985 (continued).  ............................................................................................................ 

S E C T O R  ........................................................................................................... 
CUMULATIVE 

DATE 1 2 3 4 5 6 7 8 9 1 0  11 12 TOTAL TOTAL 
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Appendix Table 4. Kenai River north bank sonar counts by sec tor ,  4 day time per iods ,  22 June through 
11 August, 1985. 

.............................................................................................................. 
S E C T O R  

- - - - - - - - - 

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL* 

8 1- 4 200 112 214 3 7 2 5 17 3 7 86 179 462 1018 3140 5527 256711 
8 5- 8 74 106 134 3 2 2 5 14 3 6 71 141 295 814 1685 3427 260138 
8 9-11 150 985 1456 149 4 5 17 2 5 64 106 200 460 2276 5933 266071 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total 42300 130179 54772 2968 1427 997 835 1685 2565 4980 7497 15866 266071 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Total  count may d i f f e r  from t o t a l  f i s h  targe t s  because of  method used t o  average f o r  debris .  



Appendix Table 5 .  Kenai River south bank sonar counts by sector ,  4 day time periode, 22 June through 
11 August, 1985. 

.............................................................................................................. 
S E C T O R  

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  TOTAL TOTAL* 

8 1- 4 341 1626 629 32 4 0 7 1 8  43 171  385 628 3884 216982 
8 5- 8 545 1904 390 2 2 2 3 2 1 4 4  7 1  162 390 498 4052 221034 
8 9-11 484 2028 567 40 3 0 3 1 1  2 0 58 1 5 4  248 3616 224650 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total 21155 105377 74898 6002 741 562 283 287 1144 2114 4129 7958 224650 .............................................................................................................. 

* Total count may d i f f e r  from t o t a l  f i s h  targets because of method used t o  average for  debris. 



Appendix Tab le  6. Kenai R i v e r  n o r t h  bank s i d e  scan sonar coun ts  by hour, 
22 June t h r o u g h  11 August 1985. 

--- ---- ------- 
HOUR 

DATE 



Appendix T a b l e  7. Kenai R i v e r  s o u t h  bank s i d e  scan sonar  c o u n t s  by hour ,  
22 June t h r o u g h  11 August 1385. 

XOUB ---- - ------------ 
DATE 1  2  3  4  5  6  7 8  9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ---- - ----------- 
6 2 2 0 1 0 1 9 9 7 6 7 0 1 1 1 0 0 0 0 2 5 3 0 2 1 3 1 5 8  
6 2 3  8  21 13 14 11 16 33 21 5  9  23 6  1  5  0  0  3  14 11 15 28 35 21 16 
6 2 4  21 23 28 34 7  23 8  11 10 3  5  0  6 1  5  6  11 12 36 11 48 11 7 2  
6 2 5 1 1  1 1 2 1 1 1 1  9 1 2  9  3  7  6  4  8  5  2  3  5  4 1 2 3 0 3 8 2 4  9  1 
6 2 6 3 1 2 4  9  8 1 2  6 5  9  3  9  2  1 5  6 1 2 1  8  5  6  4 5 2 8  4 1 8  
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Appendix Table 8 .  Fish targets  recorded on the north bank of the Kenai River, 22 June through 11 August, 
1985 (continued), ........................................................................................................ 

FISH TARGETS SOCKEYE PINK COHO CHINOOK 
Date Daily Accum Daily Accum Daily Ac cum Daily Ac cum Daily Accum 
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Appendix Table 10.  Daily adjusted fishwheel catch by epecieu f o r  the north bank of  the  Kenai River, 
10 July through 8 August, 1985. * 

Date HoursQgen Sockeye Pink Coho Chinook 
Daily Cum, Daily Cum. Daily Cum. Daily Cum. 

(continued ) 





-
I

 
I

 
u a~ 

I I 
j
j
d
d
N
n
~
~
~
*
e
*
h
a
m
m
m
m
m
m
m
m
m
m
m
*
*
~
 

4
4

 I 

* 
I 

.d
 

I
 

d
l

0
1

 
I

 
I

 
I

~
I

 
.
d
 

I
 

.
d
 

I
 

I
 

I
 

(
6

l
A

I
 

I
 

U
h

l
d

 
d
 

N
 

N
d

d
d

 
I

 

I
 

m
 

I
 

rc 
I

 
1

 
w 

1
 

.
d
 

I
 

I
 

(6
 

I
 

I
 

I
 

al 
I I 

n
 

I
 

I
 

I
 

5 
I

 
I

 

I 
I 

w
 

I 
I

 
I

 
I 

I
 

0
 

I
 

I
 

I
 

I
 

I
 

Y
 

I
 

I 
I

 
I

 
I

 

I
 

I
 

P
 

I 
i i 

I
 

I
 

d
d

4
d

d
d

4
d

*
*

*
*

G
G

*
*

*
*

*
*

l
 

I
 

5 
I 

U
 

I
 

I
 

I
 

a 
I

 
I

 
I

 

I
 

I
 

I
 

I
 

I
U

I
 

aJ 
I

 
h
 

l
 

I
 

rc 
I 

I
 

5
 

I 
.
d
 

I
 

I
 

I
 

al 
I

 
I

 

id
 

I
 

l
 

a
 

I
 

I
 

I 
0
 

I
 

w
 

I
 

I
 

I
 

I 
I 

I
 

m
 

1
 

I
 

I
 

aJ 
I

 
I

 
1

 

-
4
 

I
 

I
 

0
 

I
 

I
 

$1 
d

~
~

P
O

O
~

~
~

O
b

C
b

C
h

h
h

b
C

b
b

b
h

h
l

 
0
, 

I
 

4
d

d
d

4
d

d
d

d
4

d
d

d
d

d
d

d
d

d
d

l
 

a
 

I 
u
 

I 
m 

I
 

I
 

I 

1
2

4
:

 
I

 

h
*
 

I
 

a 
I 

P
 

I
 

a
d

 
I

 
I

 
I

 
Pa 

I
 

h
I

 
d

d
t

X
V

I
d

 
m

 
I 

B
m

 l
 

rn 
4
 

I 
u

a
 l

 
d
 

I
 

u
m

 l
 

.d
 

I
 

I 1
 

a
l

d
 l

 
(6

 
I 

0
 

I
 

a
 

I
 

I
 

I 
- 

l
 

I
 

I
 

-4
u
 

l
 

I
 

I 
a

m
1

 
I 

I 
a

J
I

I
 

I
 

I
 

A
M

1
 

1
 

I 
I 

3
9

1
 

I
 

t
Q

 I 
I 

I 
I

 
*
d

 m
 

1
 

I
 

I
 

I 
W

 
I

 
I

m
4

N
*

m
S

m
~

N
m

a
m

d
O

N
b

h
m

v
\

O
m

Q
I

b
9

d
I

 
A

 
I 

*
M

I
 

0
)

V
I

 
d

N
f

l
N

N
N

m
m

b
+

m
4

m
@

m
e

b
a

b
e

b
a

a
m

 
I

 
a

J
3

1
 

h
 

I
 

B
-

L
~

 
L
 

I
 

Q
O

I
 

a 
I

 
d

d
4

d
d

d
d

d
d

d
l

 
m

u
1

 
I 

a
s

;
 

2 
I 

I 
'r
)
 u

 
0
 

I
 

I
 

I
 

a
 

I 
v

r
~

~
m

~
~

e
m

~
m

m
a

~
m

c
(

~
m

~
~

m
c

r
,

\
o

m
m

e
~

m
m

~
 

"
2
:
 

d
l

 
d

d
 

d
N

\
D

N
d

 
C

O
b

m
a

a
O

m
h

m
N

m
d

m
l

 
8 

d
 

d
d

m
N

d
 

I
 

h
l

 I
 

4
-

 
I 

a" t 
I

 
I

 
m.4 

I
 

t 
I

 
(
6
0
 1

 
I

 
n

d
 l 

I 
I

 
I

 
I

 
I

 
I

 
I

 

A
t

a
t

 
I 

d
i
a
l
 

I
 

m
m

u
r

 
I

 
I

~
I

 
I 

I
 

0
 

1
 ~

o
e

~
m

*
?

?
y

y
~

q
9

?
~

o
.

y
~

~
?

q
~

~
?

q
O

*
9

 
I

 
0
) 

I 
I

 
I

 
d
 

I 
m

 
~

m
a

m
a

~
m

d
m

a
m

d
b

*
m

~
~

~
m

m
m

m
\

o
b

m
m

~
 

B
 

I
 

I
N

N
d

N
N

N
m

 
N

N
N

d
 

d
 

(
6

1
3

1
 

I I
 

I
 

E
"

1
8

1
 

I
 

I
 

$4 
1

 
I

 
I

 
s.4 

I
 

I
 

I
 

a
 

I 
I I

 
I

 
I

 
I

 
2 

I 
aJ 

I
o

~
~

m
~

m
~

~
a

m
o

~
N

m
~

m
~

~
a

m
o

c
(

~
N

r
n

l
 

a
 

I 
u
 

I
~

~
~

~
~

~
~

~
~

~
M

N
N

N
N

N
N

N
N

N
~

~
O

O
O

I
 

1
 

(6
 

l\\\\\\\\%\\\\\\\\\\\\\\\\l 
3

 
I 

n
 

1
b

~
b

b
~

b
b

b
b

b
b

~
b

h
b

b
b

f
i

t
4

~
b

b
a

a
a

O
1

 



Appendix Table 12. Lenqth com o s i t i o n  of the na jo r  age classes of sockeye salaon co l l ec ted  i n  t he  Kenai River, 
1979-1985. 

'I 
......................................................................................................... 

Hale Female Tota l  ........................... ........................ ......................... 
Average Average Average 

Age Lengtb Standard Saaple Length Standard Sample Lenqth Standard Sanple Rat io  
Year Class (an) E r ro r  Size (an) E r ro r  S ize (am) Er ror  Size Hale-Female .................................................................................................................. 
1979 1.2 493 9.7 4 1 528 6.6 33 508 6.4. 74 1.2:l 

1985 570 2.8 106 555 2.1 129 562 1.7 235 0.9: 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I Length aeasured aid-eye t o  f o r k  of t a i l .  



Appendix Table 13. Weight composition of the r a j a r  age classes of sockeye salran col lected i n  the Kenai 
River ,  1981-1985. .......................................................................................... 

l a 1  e Feaale Tota l  --------------------- ......................... ........................... 
Average Average Average 

Age Weight Standard Sarple Weight Standard Sarple Weight Standard Sarple 
Year Class [kg) Error Size (kg) Err  or S ize  (kg) Error Size 







Appendix Table 14. Fish targets recorded in the Kasilof River, north and south banks combined, 
13 June through 11 August, 1985 (Continued). * 

- - - - 

FISH TARGETS SOCKEYE - PINK COHO CHINOOK 
Date Daily Accum Daily Accum Daily Accum Daily Ac cum Daily Accur 

Total 493,095 505,049 8,723 6 89 5,650 ................................................................................................. 
* Sonar counts apportioned by fishwheel catch. 

Total for sockeye salmon includes estimates of 1,237 fish which entered the system prior to 13 June 
and 25,779 fish which entered the system after 11 August, 1985. 
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Appendix Table 17.  Kaeilof River north bank sonar counts by sec tor ,  1 day time per iods ,  1 4  June through 
11 August, 1985. 

S E C T O R  
--------- --- - - - - - -- - 

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL* 



Appendix Table 17 .  Kasilof River north bank sonar counts by s e c t o r ,  1 day time per iods ,  14  June through 
11 August, 1985 (continued).  

S E C T O R  

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL* 



Appendix Table 17. Kasilof River north bank sonar counts by sector ,  1 day time periods, 14 June through 
11 August, 1985 (continued). ............................................................................................................ 

S E C T O R  ............................................................................................................ 
CUMULATIVE 

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL* 

8 8 3215 484 172 57 56 28 6 1 li 17 3 6 47 36 4165 332748 
I 

CD 
8 9 3706 378 140 64 3 1 3 0 5 7 14 2 0 19 23 4437 337185 

03 
I 

8 10 2161 252 94 2 2 0 11 5 10 14 3 3 18 2602 339787 
8 11 7 89 91 13 4 2 2 6 2 4 9 17 5 944 340731 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total 179982 118459 20618 4757 2458 1336 962 1267 2355 4184 2006 2347 340731 ........................................................................................................... 

* Total count may d i f f e r  from t o t a l  f i s h . t a r g e t s  by bank because of method used t o  average for  debris.  



Appendix Table  18. Kasi lof  River  n o r t h  bank sonar  counts  by s e c t o r ,  4 day time pe r iods ,  1 4  June through 
11 August, 1985. 

S E C T O R  .............................................................................................................. 
CUMULATIVE 

DATE 1 2 3 4 5 6 7 8 9 10  11 1 2  TOTAL TOTAL * 

7 24-27 53115 9873 2171 251 9 9 1 19 24 100 204 184  50 66091 283188 
7 28-31 16367 5676 1888 151 41 40 3 9 46 71 166 147 103 24735 307923 
8 1- 4 8676 2807 503 66 22 22 3 8 3 4  83 144 133 90 12618 320541 
8 5 - 8  9089 1777 386 165 120 112 3 8 44  63  130 193 90 12207 332748 
8 9-11 6656 721 247 70 3 5 3 2 2 2 14 28 43 6 9 46 7983 340731 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T o t a l  179982 118459 20618 4757 2458 1336 962 1267 2355 4184 2006 2347 340731 
. . . . . . ........................................................................... ............................. 

* T o t a l  count may d i f f e r  from t o t a l  f i s h  t a r g e t s  by bank because of method used t o  average f o r  d e b r i s .  
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Appendix Table 19. Kasilof  River south bank sonar counts .by sec tor ,  1 day time periods,  14 June through 
11 August, 1985 (continued).  

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL* ............................................................................................................ 

8 8 1036 311 15 2 0 0 2 1 2 10 6 62 1447 148989 
8 9 1047 293 11 11 0 0 1 4 3 7 7 48 1432 150421 
8 10 574 199 6 2 0 0 8 6 4 0 22 49 870 151291 

I 8 11 1067 140 11 2 0 0 4 11 10 10 4 111 
4 

1370 152661 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

TOTAL 65932 36359 9687 2126 687 281 4025 4315 5086 7108 8143 8912 152661 I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Total  counts may d i f f e r  from t o t a l  f i s h  targe t s  by bank because o f  method used t o  average f o r  debris .  



Appendix Table 20. Kasilof  River south bank sonar counts by sec tor ,  4 day time periods,  14 June through 
11 August, 1985. 

S E C T O R  .............................................................................................................. 
CUMULATIVE 

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL * 

Total 65932 36359 9687 2126 687 281 4025 4315 5086 7108 8143 8912 152661 .............................................................................................................. 

* Total count may d i f f e r  from f i s h  targe t s  because of method used t o  average f o r  debris .  



Appendix Tab le  21.  Kas i lo f  River  n o r t h  bank s i d e  scan  sonar  c o u n t s  by hour ,  
1 4  June  th rough  11 August 1385. 

~- - - - - - - 
BOW 



Appendix T a b l e  22. K a s i l o f  R i v e r  s o u t h  bank s i d e  scan sonar  coun ts  by hour,  
1 4  June t h r o u g h  11 August  1955. 





Appendix Table  23. Dai ly  ad jus t ed  f ishwheel  ca t ch  by s p e c i e s  'for t h e  south  bank of t h e  Kasi lof  River ,  
28 June through 7 August, 1985 (cont inued) .  * 

Date Hours Open Sockeye Pink Coho Chinook 
Dai ly  Cum. Dai ly  Cum. Dai ly  Cum. Dai ly  Cum. 

T o t a l  9,180 7 1 4 3 6 

* Fishwheel ca t ch  ad jus t ed  f o r  24 hours:  ( d a i l y  ca t ch  x 24 hours ) /hours  open 
A c t u a l '  f ishwheel ca t ch  by spec i e s :  4,996 sockeye salmon; 49 pink salmon; 4 coho salmon; 32 chinook 
salmon;, and 1 Dolly Varden t r o u t .  

** Fishwheel i n o p e r a t i v e  23 Ju ly .  



Appendix Table 24. Daily ad jus t ed  f ishwheel  ca t ch  by specie8 f o r  t h e  south bank of t h e  Kasi lof  River ,  
5 Ju ly  through 1 August, 1985. * ....................................................................................................... 

Date Hours Open Sockeye Pink Coho Chinook 
Daily Cum. Daily Cum. Daily Cum. Daily Cum. ....................................................................................................... 

7/05 24.0 2 0 2 0 3 3 
7 106 20.5 19 39 4 7 
7 107 27.5 6 7 106 5 I 4  2 2 
7/08 22-5 112 218 3 17 2 
7/09 17 .O 168 3 86 3 2 0 2 
7/10 37.5 108 494 3 2 3 I 3 
7 / 11 1 20 .O 3 1 525 P 24 3 
7/12 19.5 66 591 1 2 5 1 4 
7/13 27 .O 54 6 45 9 34 4 
7/14 22 .O 23 1 876 34 1 5 
7/15 31 .O 105 9 81 I 3 5 2 7 

I 7/16 23 .O 153 1,134 3 5 2 9 
7/17 03 21.5 166 1,300 11 3 6 3 12 

I 7/18 6 .O 156 1,456 8 42 12 
7 / 19 22,5 60 1,516 5 47 7 19 
7 / 20 19.5 27 1,543 4 51 6 2 5 
7 / 21 24.5 48 1,591 4 5 5 1 1 4 29 
7 / 22 28 .O 207 1,798 1 56 1 5 34 
7 / 23 9 ,O 59 1,857 56 1 34 
7 / 24 18  .O 88 1,945 56 1 34  
7/25 20 .O 65 2,010 2 5 8 1 1 3 5 
7 / 26 24 .O 59 2,069 58 1 4 39 
7 / 27 2.5 38 2,107 58 1 3 9 
7 / 28 23.5 67 2,174 1 59 1 1 40 
7 / 29 24.0 27 2,201 1 6 0 1 40 
7/30 31.5 12 2,213 1 6 1 1 1 41 
7/31 17 .O 13 2,226 6 1 1 41 
8/01 24.5 6 2,232 6 1 1 41 

T o t a l  2,232 6 1 1 41 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

* Fishwheel ca tch  ad jus t ed  f o r  24 hours: ( d a i l y  ca tch  x 24 houre)/hours open. 
Actual  f ishwheel  ca tch  by spec ies :  2,026 sockeye salmon; 56 pink salmon; 1 coho salmon; 40 chinook 
salmon; and 1 Dolly Varden t r o u t .  



Appendix Table 25. Length coaposition of the major age classes  of sockeye salaon collected in the Kasilof River, 
1976-1995. ............................................................................................... 

[ale Female Total 
------------------------I ........................... ........................... 
Average Average Average 
LengtP Standard Sample Length Standard Saaple Length Standard Sample Ratio 

Year Class (mat Error Size (am1 Error Size (na) Error Size Hale-Feaale ...................................................................................................................... 
1979 1.2 489 2.0 175 487 2.0 139 488 1.5 314 1.3:1 

Lengths measured fro, .aid-eve t o  fork of t a i l .  



Appendix Table 26. Weight conposition of the  major age classes of sockeye salmon col lected i n  the Kasi lof  
R iver ,  1981-1985. ................................................................................................................ 

Hale Feaale Total 
............................ ............................. ............................. 
Aver age Average Average 

Age Weight Standard Sample Weight Standard Sarpl e Weight Standard Sanple 
Year Class (kg) Error  Size (kg) Error  S ize  (kg) Err or S ize  
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Appendix Table  27. F i s h  t a r g e t s  recorded i n  t h e  Crescent  River ,  n o r t h  and south  banks combined, 1 5  June 
through 30 J u l y ,  1985 (Continued).  * 

-- - - - - - - - - - - - - 

FISH TARGETS SOCKEYE PINK CHUM COHO 
Date Dai ly  Accum Daily Accum Daily Ac cum Daily Ac cum Daily Accum 

7/30 3,642 107,934 3,483 105,595 64  9 84 3 2 505 6 3 850 ........................................................................................................ 
T o t a l  107,934 128,628 984 505 850 

* Sonar counts  appor t ioned  by t r i p  s e i n e  and g i l l  n e t  ca tch .  
T o t a l  f o r  sockeye salmon inc ludes  an e s t i m a t e  of 23,033 f i s h  which en t e r ed  t h e  system a f t e r  30 J u l y ,  
1985. 
Escapement e s t i m a t e  a f t e r  30 J u l y  based on c a t c h  and e x p l o i t a t i o n  r a t e  a s  fo l lows:  1 )  c a t c h  from 
30 Ju ly  through 30 August = 33,145; 2)  e x p l o i t a t i o n  r a t e  from 7 Ju ly  through 29 J u l y  = .590; 
3 )  Est imated escapement = (33,145 / .59) - 33,145. 



Appendix Table 28. Crescent River north bank sonar counts by sec tor ,  1 day time per iods ,  15 June through 
30 July,  1985. ............................................................................................................ 

S E C T O R  

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL * ............................................................................................................ 
6 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 16 0 0 0 0 1 0 0 0 0 0 0 0 1 1 
6 17 0 0 0 0 0 0 0 0 1 0 0 0 1 2 
6 18 0 0 0 0 0 0 0 0 0 0 0 0 0 2 
6 19 0 0 0 0 0 0 0 0 0 0 0 0 0 2 



Appendix Table 28 .  Crescent River north bank sonar counts by sec tor ,  1 day time per iods ,  15 June through 
30 July,  1985 (continued).  ............................................................................................................ 

S E C T O R  

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL* 

* Total  sount may d i f f e r  from t o t a l  f i s h  targe t s  by bank because of method used t o  average f o r  debris .  



Appendix Table 29.  Crescent River south bank sonar counts by sec tor ,  1 day time per iods ,  15 June through 
30 July,  1985. ............................................................................................................ 

S E C T O R  ............................................................................................................ 
CUMULATIVE 

DATE 1 2 3 4 5 6 7 8 9 10 11 12  TOTAL TOTAL* 
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Appendix Table 30. Crescent River north bank sonar counts by s ec tor ,  4 day time per iods ,  15 June through 
30 July, 1985. 

S E C T O R  

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL * 

.............................................................................................. ---- 
Total 12617 36326 16812 5512 2384 853 254 121 5 9 6 7 27 23 75055 

* Total count may d i f f e r  from f i s h  targe t s  because of method used t o  average f o r  debris .  



Appendix Table 31. Crescent River south bank sonar counts by sec tor ,  4 day time periods, 15 June through 
30 July, 1985. 

.............................................................................................................. 
S E C T O R  

- - - - - - - - - - 

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL * 

725-28 4057 1472 415 7 3 44 19 10 9 3 3 1 0 6106 30611 
7 29-30 1322 620 170 2 5 2 1 9 5 1 0 0 0 0 2173 32784 
............................................................................................................. 
Total 22854 7654 1763 252 116 56 3 1 19 12 10 7 10 32784 ............................................................................................................. 

* Total count may d i f f e r  from f i s h  targets  because of method used t o  average for  debris .  



Appendix Table 32 .  Crescent River north bank s i d e  scan sonar counts  by hour, 
1 5  June through 30 Ju ly  1985. 

- - - -- - - 

BODB -- 
U T E  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 



Appendix T a b l e  33. C rescen t  R i v e r  s o u t h  bank s i d e  scan sonar  c o u n t s  by hour,  
15  June t h r o u g h  30 J u l y  1385. 

---- 
EOUR --------- 

DATE 1  2  3  4  5  6  7  8 9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 --- 
6 1 5 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1  
6 1 6 1 2 3 0 3 1 1 1 1 1 0 0 0 0 1 1 3 1 1 0 1 0 1 0  
6 1 7 0 0 0 0 0 0 2 0 1 1 0 1 3 5 0 0 1 2 0 1 0 1 0 0  
6 1 8 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
6 1 9 0 0 0 0 0 0 0 0 2 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0  
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Appendix Table 35.  Fish  targe t s  recorded on the south bank of  the Crescent River, 1 5  June through 30 July ,  
1985.  

- - - - - - - - 

F I S H  TARGETS SOCKEYE PINK CHUM COHO 
Date Daily Accm Daily Ac cum Daily Ac cum Daily Accum Daily Accum 

71 5  2,534 4 ,954 2,534 4,954 0  0  0  0  0  0  
71  6  1,563 6,517 1,563 6,517 0  0  0  0  0  0  
71 7  558 7 ,075 558 7 ,075 0  0  0  0  0  0  
71  8  87 7  7,952 86 1  7,936 16 16 0  0  0 0 
71 9  53 9  8,491 529 8,465 10 2 6  0  0  0  0  
........................................................................................................ 

(continued) 



Appendix Table 35. Fish targets recorded on the south bank of the Crescent River, 15 June through 30 July, 
1985 (continued). ........................................................................................................ 

FISH TARGETS SOCKEYE PINK CHUM COHO 
Date Daily Accum Daily Accum Daily Ac cum Daily Ac cum Daily Ac cum 



Appendix T a b l e  36.  D a i l y  c a t c h  by s p e c i e s  f o r  Crescen t  R i v e r ,  6 J u l y  th rough  29 J u l y ,  1985. 

Date Gear Type Hours F i shed  Sockeye P ink  Chum Coho Other  * 
D a i l y  Cum. D a i l y  Cum. D a i l y  Cum. D a i l y  Cum. D a i l y  Cum. .......................................................................................................... 

7/05 T r i p  S e i n e  4 .O 30 3 0 
7/06 T r i p  S e i n e  8.5 5 0 80 
7/07 T r i p  S e i n e  5.6 100 1 80 
7 /08  T r i p  S e i n e  6 -5 1 4  194  
7/09 T r i p  S e i n e  2.8 31 225 
7/10 T r i p  Se ine  5,6 36 26 1 1 1 
7/11 T r i p  S e i n e  7.4 2 8 2 89 2 3 
7/11 D r i f t  G i l l n e t  1 .8 8 297 3 
7/12 T r i p  S e i n e  6.6 1 9  316 3 
7/12 S e t  G i l l n e t  2.5 29 3 45 3 
7/13 T r i p  S e i n e  2.4 2 0 365 3 
7/14 T r i p  S e i n e  8 .O 0 365 3 

I 
d 

7/15 T r i p  S e i n e  5 -1 3 368 3 
7/16 D r i f t  G i l l n e t  2.0 6 1 429 3 1 1 
7/17 D r i f t  G i l l n e t  1.0 I 40 46 9 3 1 
7 /18  D r i f t  G i l l n e t  1 , 5  2 3 492 3 1 
7/19 D r i f t  G i l l n e t  1.0 20 512 3 1 1 1 
7/20 ** 51 2 3 1 1 
7 /21  D r i f t  G i l l n e t  0.5 8 520 3 1 1 
7 /22  T r i p  Se ine  7.5 1 9  53 9 3 1 2 1 
7/23 T r i p  Se ine  6.2 2 5 41 3 2 1 
7 /24  D r i f t  G i l l n e t  2.0 27 56 8 1 4 2 1 1 1 
7 /25  D r i f t  G i l l n e t  1.1 1 4  5 82 4 2 1 1 
7 / 26 ** 582 4 2 1 1 
7/27 +t 5 82 4 2 1 1 
7/28 D r i f t  G i l l n e t  0.5 20 602 4 2 1 1 
7/29 D r i f t  G i l l n e t  *** 2 0 622 1 5 2 1 2 1 

--------------- 

T o t a l  622 5 2 2 1 ............................................................................................................... 
* Dolly Varden t r o u t .  
** No sampling was conducted on  7/20,  7 /26 ,  o r  7 /27.  
***Time f i s h e d  n o t  documented f o r  7/29.  



Appendix Table 37. Lenqth composition of the aajor age classes  o f  sockeye salmon collected in the Crescent River, 
1979-1905. 

..................................................................................................................... 
nale Female Total 

.......................... ------------------*------- ........................... 
Average Average Average 

Age Lengt! Standard Sample Length Standard Sample Length Standard Sampi~ Ratio 
Year Class (mi Err or Size iaal Error Size (41) Error Size [ale-Female 

1745 568 3,6 94 551 1.6 161 557 1.7 255 0.6: 1 
------D------------------------------------------------------------------------------------------------------------- 

Lenqths aeasured uid-eye to  fork at  t a i l .  



Appendix Table 38. Weight composition of the major age classes of sockeye salmon collected in the Crescent 
River, 1980-1985. 

............................................................................................................... 
Hale Ferale Total 

............................. -------------------------em-- ............................. 
Average Average Average 

Age #eight Standard Sample Weight Standard Sarpie #eight Standard Saaple 
Year Class (kg) Error Size (kg) Err or Size (kg) Error Size 





Appendix Table 39. Fish targets recorded in the Yentna River, north and south banks combined, 1 July through 
8 August, 1985 (Continued). * .............................................................................................................. 

FISH TARGETS SOCKEYE PINK CHUM COHO CHINOOK 
Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum .............................................................................................................. 
7/31 8,742 226,761 1,982 102,871 5,307 106,105 649 10,599 782 6,793 22 3 93 
81 1 5,354 232,115 1,079 103,950 3,175 109,280 400 10,999 698 7,491 2 395 
81 2 4,568 236,683 870 104,820 2,777 112,057 374 11,373 544 8,035 3 398 
81 3 2,856 239,539 471 105,291 1,917 113,974 214 11,587 254 8,289 0 398 
81 4 2,545 242,084 437 105,728 1,678 115,652 191 11,778 239 8,528 0 398 

I * Fish targets apportioned by fishwheel catch. 
N 
U3 
I 



d i x  T a b l e  40. P e t e r s o n  p o p u l a l t i o n  i t a g - r e c a p t u r e )  e s t i m a t e s  by  s p e c i e s  and 
s a m p l i n g  l o c a t i o n ,  A d u l t  Ana rnmous  I n v e s t i g a t i o n s ,  S u s i t n a  
H y d r o e l e c t r i c  S t u d i e s ,  1985. 

!! - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Escapement  E s t i m a t e  
R i v e r  E s t i m a t e  .............................................. 

Lotcat i o n  M i l e  Type Soc k e y e  P i n k  Chum Coho Ch inoo i i  
_ _ _ _ _ - 0 _ - _ _ _ - _ _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

F l a t h o r n  S t a t i o n  22  Tag iRecap  407,600 479,500 316,800 77 ,350  l t 3 , a b i l  

S u n s h i n e  S t a t i o n  Ei 0 Tag/Recap 120 ,aQ0 42,500 373 ,600  36,80(:1 195 ,700  

C u r r y  S t a t i o n  120 Tag/Recap 2 , 8  (1 0  14,900 24,400 1,560 9 4  (2 (2 .................................................................................... 
I S o u r c e ,  Thompson e t  a l .  1986. 



Appendix Table 41. Fish targets recorded on the south bank of the Yentna River, 1 July through 8 August, 1985. ............................................................................................................. 
FISH TARGETS SOCKEYE PINK CHUM COHO CHINOOK 

Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum ............................................................................................................. 
71 1 165 16 5 32 32 124 124 2 2 3 3 4 4 
7/ 2 127 292 2 5 5 7 9.5 2 19 2 4 2 5 3 7 
71 3 7 7 369 15 7 2 58 27 7 1 5 1 6 2 9 
71 4 51 420 10 8 2 38 3 15 1 6 1 7 1 10 
7 /  5 127 5 47 2 5 107 9 5 41 0 2 8 2 9 3 13 

(continued) 



Appendix Table 41. Fish targets recorded on the south bank of the Yentna River, 1 July through 8 August, 
1985 (continued). 

FISH TARGETS SOCKEYE 
Date Daily Accum Daily Accum ...................................... 
7/31 7,186 187,951 1,772 94,079 
81 1 3,780 191,731 867 94,946 
81 2 2,686 194,417 616 95,562 
81 3 1,543 195,960 314 95,876 
81 4 1,578 197,538 321 96,197 

PINK CHUM 
Daily Accum Daily Accum .................................... 
4,246 80,275 465 7,308 
2,102 82,377 213 7,521 
1,494 83,871 151 7,672 

933 84,804 113 7,785 
954 85,758 116 7,901 

COHO CHINOOK 
Daily Accum Daily Accum 



Appendix Table 42. Fish targets recorded on the north bank of the Yentna River,l July through 8 August, 1985. ............................................................................................................. 
FISH TARGETS SOCKEYE PINK CHUM COHO CHINOOK 

Date Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum Daily Accum 

7/26 7,545 17,461 2,342 4,038 4,416 12,229 6 80 885 107 209 0 
7/27 6,496 23,957 2,017 6,055 3,802 16,031 585 1,470 9 2 301 0 
7/28 7,125 31,082 1,410 7,465 4,657 20,688 882 2,352 176 47 7 0 
7/29 4,516 35,598 894 8,359 2,952 23,640 558 2,910 11 2 589 0 
7/30 1,656 37,254 223 8,582 1,129 24,769 197 3,107 104 693 3 ...................................................................................................... 

(continued) 
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Appendix Table 4 5 .  Yentna River south bank sonar counts by s ec tor ,  1 day time per iods ,  1 July through 
8 August, 1985. 

S E C T O R  ............................................................................................................ 
CUMULATIVE 

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL* 



Appendix Table 4 5 .  Yentna River south bank sonar counts by s e c t o r ,  1 day time periods,  1 July through 
8 August, 1985 (continued).  ........................................................................................................... 

S E C T O R  

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL * 

* Total  count may d i f f e r  from t o t a l  f i s h  targe t s  by bank because of method used t o  average f o r  debris .  



Appendix Table 4 6 .  Yentna River south bank sonar counts by sector ,  3 day time periods, 1 July through 
8 August, 1985. 

............................................................................................................. 
S E C T Q R  .............................................................................................................. 

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL * 

.............................................................................................................. 
Total 83089 92793 22655 2564 833 373 183 262 218 216 298 388 203872 

* Total count may d i f f e r  from f i s h  targets because sf method used t o  average for  debris.  



Appendix Table  4 7 .  Yentna River  n o r t h  bank sonar  counts  by s e c t o r ,  1 day t i m e  pe r iods ,  3 J u l y  through 
8 August , 1985. 

S E C T O R  
-------- -- --- - - - - - - - - - - - - - - - - - - - - ------ 

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10  11 1 2  TOTAL TOTAL* ............................................................................................................ 

7 3 24 1 2 0 0 0 0 0 0 0 0 1 2 8 2 8 
7 4 2 5 6 1 0 2 0 0 0 0 2 0 6 42 70 
7 5 5 3 2 0 P 0 0 0 0 0 1 6 1 2  3 9 109 
7 6 24 40 22 24 22 1 5  1 1 0 0 1 2  0 161 27 0 
7 7 4 8 6 8  34 3 8 7 8 0 1 2 41 22 1 4  3 0 376 6 46 



Appendix Table 4 7 .  Yentna River north bank sonar counts by sec tor ,  1 day time periods,  3 July through 
8 August, 1985 (continued).  

S E C T O R  
- - - - - - - - - - - - - 

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL * 

* Total  count may d i f f e r  from t o t a l  f i s h  targe t s  by bank because of method used t o  average f o r  debris .  



Appendix Table 48. Yentna River north bank sonar counts by sector ,  3 day time periods, 3 July through 
8 August, 1985. 

.............................................................................................................. 
S E C T O R  

- - - - - - - - - - ---- 

CUMULATIVE 
DATE 1 2 3 4 5 6 7 8 9 10 11 1 2  TOTAL TOTAL * 

............................................................................................................. 
Total 18403 9415 4347 1138 485 175 741 844 1049 2483 3026 4031 46137 

* Total count may d i f f e r  from t o t a l  f i s h  targets because of method used t o  average for  debris.  



Appendix Table 49 .  Yentna River south bank side scan sonar counts by hour, 
1 July through 8 August 1385. 

------------ ----- 
Horn 

DATE 1 2 3 4 5 6 7 8 9 10 11 12  13 14 15 16 17 18 19 20 21  22 23 24 



Appendix  T a b l e  50. Yentna R i v e r  n o r t h  bank  s i d e  s c a n  s o n a r  c o u n t s  by h o u r ,  
3 J u l y  t h r o u g h  9 Augus t  1985. 

---- - --- ---- 
BOUR -- --- ---- 

DATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 



& m i x  Table 51. Susitna River (Flathorn Station w#t channel left fishheel) sockeye sa lm age, weight (kg),  and 
length (m) by st':, 1- 

EE GROUP 
42 51 52 53 62 63 TOTRL 

PERCENT 220 
RV LENGTH 446.92 
STD ERROR S97 
SZYlP SIZE 13 

N KIW 1.37 
STD ERROR .I8 
W SIZE 3 

E r n  .a 
W LENGTH 410.80 

ERROR .00 
WP SIZE 1 

BV WEIGWT 1.10 
SVB ERROR .00 
w SIZE 1 

SEXES ~ I W E D  

RReENi 2.40 
I IV WTH 443.84 
m ERROR 5.54 
!?&UP SIZE 14 



Ropndix Table 52. Susitna River (Flathorn Station west channel riyht fishrrheell sockeye saimn age, weight (kg),  and length 
(pa) by sew, 190s. 

PERCENT 1.60 
RVLENETH 431.06 
STD ERROR 6.96 
WP SIZE 7 

RV UEI6HT 1.42 
STD ERROR .00 
SCYlP SIZE 1 

E m  .00 
W LENGTH -00 
STD ERROR .00 
WP SIZE 0 

FW KIM .00 
STD ERROR .00 
SIMP SIZE 0 

SEXES COWBINED 

RRCeET 1.80 
OV LENGTH 431.86 
STB ERROR 6. % 
SiWP SIZE 7 

W WEIGHT 42 
STD ERROR .00 
SilW SIZE 1 



bpdix Table 53  Susitna River (Flathorn Station east channel left f ishrheel) sockeye s l m  age, weight (kg), length 
(w) by sex, 1985. 

F€IaNT 3.10 
W LENGTH 447.25 
STD ERADR a20 
SiW SIZE 16 

w WEIGHT 1.08 
STD ERROR .08 
WP SIZE 5 

PERCENT .20 
W LENGTH 395.00 
STD ERROR .00 
WP SIZE 1 

CW EIM -60 
STB ERROR .00 
W SIZE 0 

SWES EMBIHED 

PERCENT 3.30 
TW WTn 444.08 
STD ERROR 7.79 
SWP SIZE 17 

FW UEIGHI 1.08 28 3.08 
SfB EHROR .OR -06 .W 
SWP SIZE 5 2 1 



@pdix Table 54 Susitna River (Flathorn Station east channel right fishwheel) sxkeye salmon age, weight (kg), and 
length (I) by sex,1985. 

F16E GROUP 
31 32 41 42 43 52 53 54 63 64 TOTA 

ERCENT 3.00 6.70 2.70 
W LENGTH 454.81 336.71 535.29 
STD ERROR 12.45 7.56 10.90 
SCYlP SIZE 16 35 14 

N MIGHT 1.36 .00 .00 
STDERROR .00 .00 -00 
SFWP SIZE 1 0 0 

E m  1.00 .20 1.50 
W W  519.60 503.00 W.38 
STDERROR i1.s .w 9.n 
W P  SIZE 5 1 0 

W E I G H T  .00 .00 -00 
STDERRDa .00 .00 .00 
SFlllP SIZE 0 0 0 

SEXES CMBINEB 

PERCENT 4.00 6.90 4.20 
BV LENGTH 471.01 341.53 334.99 
m ERRllR 9.88 7.35 12.49 
SFWlP SIZE 21 36 22 

CWLQIW 1.36 a 0 0  .00 
STDERROR .00 .00 -00 
SRllP SIZE 1 0 0 
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Appendix Table 56. Weight ioaposition of the naior age c lasses  of sockeye salaon collected in the Susitna River, 
1979-1985. 

................................................................................................................. 
Yale Fersale Total 

............................. ............................ ............................ 
Average Aver age Average 

fiqe Weight Standard Saaple Weight Standard Sacple #eight Standard Sample 
Year Class ( k g !  Error Size (kg) Error Size (kg1 Error S i i e  
.................................................................................................................. 
1979 1.2 1.7 0.03 31 1 2.0 9.05 169 1.8 . 9.0'5 4911 



Appendix Table 57. Length conposition from pink salron col lected i n  the Susitna River ,  1979-1985. 

Hale Fera le  Total  
........................... ........................... ........................... 
Aver age Average Average 
Lengtt  Standard Sarple Length Standard Sarple Length Standard Sarple Rat io  

Year (am) Error S ize  (fir) Error S ize  (mr) Error  Size Hale-Ferale 

1985 432 2.01 296 423 1.72 322 427 1.32 618 0 .9 : l  ............................................................................................................ 
I Lengths measured r id-eye to  fork of  t a i l .  



I\ppmdix Table 58. Weight composition from pink salmon collected i n  the Susitna River,  
1979-1985. .............................................................................................. 

Hale Female Total ........................... ........................... .......................... 
Average Average Average 
Weight Standard Sample Weight Standard Sample Height Standard Sample 

Year (kg)  Error Size (kg) Error Size (kg) Error Size .............................................................................................. 
1979 1.4 0.03 208 1.2 0.01 283 1.3 -- 49 1 



Appendix Table 59. Length c ~ p o s i t i o n  from the major age clasm of chum salmon col lected i n  the Susitna River, 
1979-1985. 

Hale Female Total ........................... .......................... ........................... 
Avwaqe Aver age Average 

Age Lengti  Standard Sample Length Standard Sample Length Standard Sample Ratio 
Year Class (mml Error Size (mm) Error Size (mm) Error Size Hale-Female 

Lengths mea~ured mid-eye t o  fork  of ta i l .  



Appendix Table 60. Weight composition from the aajor age classes of chur salmon collected i n  the Susitna 
River , 1980- 1985. 

Hale Ferale Total ........................... ........................... ........................... 
Average Average Average 

Age Weight Standard Sample Ueight Standard Sarple Weight Standard Saaple 
Year Class (kg1 Error Size (kg) Error Size (kg) Error Size 



Appendix Table 61. Length composition from the major age classes of coho salmon col lected i n  the Susitna River, 
1979-1985. .......................................................................................................... - 

Hale Female Total 
-----------------------I-- ........................... ........................... 
Average Average Average 

Age Lengt! Standard Sample length Standard Sample Length Standard Sample Ratio 
Year Class (ma) Error Size (am) Error Size (am) Error Size Hale-Ferale 
-P-----------------------------------------------------------------------------------------------------------------m 

1979 1.1 449 13.0 38 494 11.1 23 458 --- 62 1.7:1 

.................................................................................................................... 
I Length measured from mid-eye t o  fork of t a i l .  



Appendix Table b2.  Weight composition from the  major age classes of coho salron col lected i n  t h e  Susitna River,  
1979-1985. 

_____----__----_----------------------*------------------------------------------------------------------------ 

Hale Female Total  

Average Average Averaqe 
Age Weight Standard Sample Weight Standard Sample Weight Standard Sample 

Year Class (kg) Error S ize  (kg) G r o r  S ize  (kg) Err  or S i z e  ............................................................................................................... 
1979 1.1 1.5 0.11 38 1.8 0.10 23 1.6 . -- 62 



Appendix Table 63. Length coaposi t i o n  of sockeye salaon col lected i n  Wolverine Creek 
(Big River drainage), 1985. ............................................................................................... 

Age Class ........................................................................... 
1.2 2 .1  1.3 2.2 3.1 2.3 3.2 .............................................................................................. 

Female 
Hesn Length 483.0 .O 526.6 478.0 . O  525.3 474.0 
Std. Error 9.30 -00 4.58 1.30 . 00 2.24 -00 
Range 442 - 541 0 - 0 516 - 550 422 - 552 0 - 0 476 - 562 474 - 474 
Ssaple Size 12 0 7 262 0 75 1 

Hale 
Hean Length 499.6 470.7 561.4 489.8 387.0 530.2 488.0 
Std. Error 8.12 3.93 8.66 1.69 .OO 3.43 . 00 
Range 437 - 566 463 - 476 523 - 592 432 - 594 387 - 387 445 - 570 488 - 488 
Sarple Size 19 3 7 242 1 54 I 

Total 
Hean Length 494.7 470.7 544.0 483.7 387.0 527.3 481.0 
Std. Error  6.15 3.93 6.75 1.09 -00 1.94 7.00 
Range 437 - 566 463 - 476 516 - 592 422 - 594 387 - 387 445 - 570 474 - 488 
Saaple S i t e  3 f 3 14 504 1 129 2 



flppendix Tab le  64. Length  ~ 0 ~ p 0 5 l t i 0 n  of sockeye salmon c o l l e c t e d  i n  HcArthur 
R i v e r  t r i b u t a r i e s ,  1985. 

Age C lass  

Fernal e  
Mean Length 416.0 . O  489.8 43 1.3 490.9 
Std .  E r r o r  9.00 .OO 4.70 2.86 1.87 
Range 398 - 425 0 - 0 470 - 553 390 - 521 437 - 543 
Sample S i z e  3 0 19 54 138 

H a l e  
Mean Length 400.0 321.8 517.7 414.8 522.4 
Std .  E r r o r  2.38 20.38 11.35 1.89 4.64 
Range 360 - 466 285 - 379 503 - 540 355 - 488 400 - 582 
Sample S i z e  79 4 3 138 545 

T o t a l  
Mean Length  400.6 321.8 493.6 419.4 499.8 
Std .  E r r o r  2.33 20.38 4.73 1.67 2.13 
Range 360 - 466 285 - 379 470 - 553 355 - 521 400 - 582 
Sample S i z e  82 4 22 192 192 ............................................................................... 



Appendix T a b l e  65. L e n g t h  c o m p o s i t i o n  o f  sockeye salmon c o l l e c t e d  i n  t h e  C h i l l i g a n  
R i v e r  (Chakachatna  R i v e r  d r a i n a g e ) ,  1985. ................................................................................... 

Age C l a s s  

Female 
Mean Length  . O  . O  522.7 485.9 532.6 
S t d .  E r r o r  . 00 - 0 0  2.77 6.63 1.40 
Range 0 - 0 0 - 0 488 - 560 445 - 563 475 - 595 
Sample S i z e  0 0 44 2 1 2 19 

Male  
Mean Length  448.0 315.0 564.9 451.6 557.0 
S t d .  E r r o r  15.91 13.23 4.17 3.65 2.43 
Range 415 - 518 295 - 340 500 - 600 385 - 545 432 - 610 
Sanpie S i z e  6 3 26 8 0 138 

T o t a l  
Mean L e n g t h  448.8 315.0 530.4 458.8 542.0 
S t d .  E r r o r  15.91 13.23 3.37  3.48 1.4% 
Range 415 - 518 295 - 340 488 - 600 3615 - 563 432 - 610 
Sample S i z e  6 3 70 101 357 ................................................................................... 



Appendix Table 66. Aqe and length composition of sockeye salmon co l l ec ted  in 
F i s h  Creek (Big Lake), 1985. 

.................................................................................. 
Age C l a s s  

.................................................................. 

Female 
Hean Length 389.3 504.6 .O 542.4 527.7 540.0 
Std. Error 2.77 1.37 . 00 2.13 4.94 . 00 
Range 375 - 395 400 - 535 0 - 0 375 - 613 490 - 581 540 - 540 
Sample S i ze  7 192 0 140 19 1 

Hale 
Mean Length 379.6 491.2 39 1.0 571.2 558.0 610.0 
Std. Error 2.85 2.54 - 0 0  5.31 5.39 18.71 
Range 345 - 425 410 - 540 391 - 391 440 - 750 545 - 575 560 - 650 
Sample S i ze  3 5 127 1 56 5 4 

Total 
tlean Length 380.9 499.4 391.0 551.0 531.0 596.0 
Std.  Error 2.43 1.27 .00 2.16 4.99 20.15 
Range 345 - 425 400 - 555 391 - 391 375 - 750 475 - 581 540 - 650 
Sample S i ze  4 3 36 1 1 217 2 6 5 

Percent 6.6 55.3 0.2 33.2 4.0 0.8 .................................................................................. 



Appendix Table 67. Age, length and sex corpasit ian of sockeye salron captured i n  
Packers Creek (Kalyin Is land) ,  1985. .............................................................................................. 

Age Class .................................................................................... 
1.1 1.2 2.1 1.3 2.2 2.3 3.2 

Feral  e 
Hean Length . O  473.8 
Std. E r r w  -00 7.64 
Range 0 - 0 441 - 547 
Sarple Size 0 13 

Hale 
Hean Length 353.1 445.7 
Std. Error 12.99 7.13 
Range 3 2 0 - 4 6 3  3 6 7 - 5 1 8  
Sarple Size 10 24 

Total  
HeanLength 351.2 453.4 
Std. Error 11.90 5.68 
Range 320 - 463 367 - 547 
Sarp leS ise  11 39 

--- - - - - - - - - 

Pereent 0.7 2.6 15.7 3.0 60.2 17.4 0.3 .............................................................................................. 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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