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ABSTRACT 

Sockeye salmon Oncorhynchus nerka  spawning escapements i n t o  f o u r  r i v e r  systems 
o f  Upper Cook I n l e t ,  Alaska, were es t imated  us i ng  Bendix Co rpo ra t i on  
s ide -scann ing  sonar equipment. Sockeye salmon escapements t o t a l e d  659,520 i n t o  
t h e  Kenai R i ve r ,  144,136 i n t o  t h e  K a s i l o f  R ive r ,  52,238 i n t o  t h e  Crescent R i ve r ,  
and 140,290 i n t o  t h e  Yentna R i ve r .  I n d i c e s  o f  escapements o f  o t h e r  salmon 
spec ies i n t o  t h e  Yentna R i v e r  were a l s o  ob ta ined  by sonar: 244,569 p i n k  0.  
gorbuscha, 33,566 chum O.keta, and 21,346 coho 0. k i t s u t c h  salmon. Age 
compos i t i on  o f  sockeye salmon i n  t h e  Kenai and K a s i l o f  R i ve r s  was d i s t r i b u t e d  
among 4 age c lasses :  1.3 (41.4%), 1.2 (21.6%), 2.3 (21.1%), and 2.2 (13.7%) i n  
t h e  Kenai R i v e r ;  and 2.2 (33.2%), 1.2 (32.9%), 1.3 (20.7%), and 2.3 (12.4%) i n  
t h e  K a s i l o f  R i ve r .  Age-1.3 sockeye salmon were t h e  most abundant age c l a s s  i n  
t h e  Yentna (47.6%) and Crescent (48.5%) R ivers .  Mean l e n g t h  and sex compos i t i on  
da ta  were c o l l e c t e d  f o r  sockeye salmon i n  each r i v e r .  Sockeye salmon i n  a l l  
r i v e r s  m ig ra ted  near  t h e  shore.  Most sockeye salmon m ig ra ted  d u r i n g  t h e  hours  
o f  darkness i n  t h e  Kenai and Yentna R i ve rs  and d u r i n g  t h e  a f t e rnoon  and evening 
i n  t h e  K a s i l o f  and Crescent R ive rs .  

KEY WORDS: P a c i f i c  salmon, spawning escapements, hydroacous t i c  enumerat ion,  
b i o l o g i c a l  sampl i ng ,  m i g r a t o r y  behav ior ,  Upper Cook I n1  e t ,  sockeye 
salmon 



INTRODUCTION 

Due t o  t h e  g l a c i a l  n a t u r e  o f  many r i v e r s  i n  Upper Cook I n l e t ,  A1 aska ( F i g u r e  I ) ,  
sockeye salmon Oncorhynchus nerka  escapement enumerat ion by t h e  A1 aska Department 
o f  F i s h  and Game (ADF&G) p r i o r  t o  1968 was 1 i m i t e d  t o  surveys o f  c l e a r  water  
spawning areas (K ing  and Davis  1989). These surveys were inadequate f o r  
commerci a1 f i  shery  management because t hey  p rov i ded  no i n f o r m a t i o n  about t h e  
p r o p o r t i o n  o f  t h e  escapement which spawned i n  g l a c i a l l y  occ luded waters .  E f f o r t s  
t o  manage t h e  commercial ha r ves t  o f  sockeye salmon were a l s o  hampered by t h e  l a c k  
o f  t i m e l y  d a i l y  and cumula t i ve  es t imates  o f  t o t a l  escapement. Therefore,  
hydroacous t i c  techniques were developed t o  enumerate salmon i n  t h e  Kenai and 
Kas i  1 o f  R i ve r s  s t a r t i n g  i n  1968. Resu l t s  o f  subsequent escapement enumerat ion 
p r o j e c t s  have been documented by Wal temyer e t  a1 . (1980), Tarbox e t  a1 . (1983), 
and K ing  and Tarbox (1984, 1986, 1987, 1988, 1989a, 1989b, and 1991).  

The program o b j e c t i v e s  o f  UCI escapement p r o j e c t s  i n  1990 were t o  es t ima te  ( 1 )  
t h e  d a i l y  and cumula t i ve  abundance o f  sockeye salmon runs  t o  t h e  Kenai , K a s i l o f ,  
Crescent and Yentna Rivers ,  and (2 )  t h e  age, l e n g t h  and sex compos i t i on  o f  t h e  
sockeye salmon escapements. I n f o r m a t i o n  concern ing Yentna R i v e r  p i n k  0. 
gorbuscha, chum 0. ke ta ,  and coho 0. k i s u t c h  salmon abundance was a1 so ob ta ined .  

METHODS 

Opera t iona l  c h a r a c t e r i s t i c s  o f  Bendix c o r p o r a t i  on' s ide -scann i  ng sonar coun te rs  
have been descr ibed  by K ing  and Tarbox (1989a), Gaudet (1983) and Bendix Corp 
(1980 and 1984).  Pu lse w i d t h  was 100 s and f requency 515 Khz f o r  a l l  coun te rs  
used. Two- and four -degree  t ransducers  were m u l t i p l e x e d  and operated i n  an 
a l t e r n a t e  mode. The coun t i ng  t h r e s h o l d  was approx imate ly  -38 Db (A. Menin, 
Bendix Corpora t ion ,  Sylmar, Ca., personal  communicat ion).  Counters were operated 
w i t h o u t  a r t i  f i c i  a1 subs t ra tes  on t h e  n o r t h  bank o f  t h e  Kenai R i v e r  and bo th  banks 
o f  t h e  Crescent  R i ve r .  We conducted t h i s  p r o j e c t  f rom 1 J u l y  t o  7 August on t h e  
Kenai R i ve r ,  15 June t o  15 August on t h e  K a s i l o f  R i ve r ,  7 J u l y  t o  12 August on 
t h e  Yentna R i v e r  and 26 June t o  4 August on t h e  Crescent R i v e r .  

We removed counts  f rom d e b r i s ,  bot tom echoes, o r  o t h e r  sources o f  f a1  se counts 
f rom t h e  raw da ta .  A d a i l y  average h o u r l y  count  was c a l c u l a t e d  f o r  i nsho re  ( 1 - 6 )  
and o f f s h o r e  (7-12)  sonar sec to r s  by: 

'use o f  a company's name does n o t  c o n s t i t u t e  p roduc t  endorsement. 



where: C, = average count per sector/hour, 
C, = val id counts, and 
N = number of sector/hour units which contained only valid counts. 

The average count was then substituted for any deleted fa l se  counts. 

We assessed the migratory behavior of sockeye salmon a t  the sonar s i t e s  by 
examining dis t r ibut ion of f ish by sector,  hourly passage ra te ,  side of the r iver  
preferred for  t rave l ,  and cumul ative proportion of sonar counts by day (migratory 
timing). 

We estimated species composition of sonar counts, and age, length and sex 
composition of the escapements from salmon captured in f ish wheels in the Kenai 
(north bank), Kasilof (north bank), and Yentna (both banks) Rivers, and a fixed 
f ish trap in the Crescent River. In addition, age-weight-length (AWL) 
information was collected from sockeye salmon captured in a f ish wheel located 
i n  the upper Susi tna River near Tal keetna. Fish wheel catches were expanded for 
each 24-h period based on the hourly catch ra te  during the hours of operation: 

where: F, = expanded f ish wheel catch for  24 h, 
F, = f ish wheel catch for  hours operated, and 
H = hours f ish wheel operated. 

Daily f ish wheel or t r a p  catches were grouped into sample sizes of a t  leas t  150 
salmon t o  calculate proportion of catch by species. The daily sonar count was 
multiplied by these proportions to  obtain the sonar count for  each species. 

Sample s izes  for  estimating sockeye salmon age composition were based on methods 
for  estimating mu1 tinomi a1 proportions developed by Thompson (1987). Historical 
age class  proportions (1983-89) were used t o  calculate a sample s ize so that  the 
estimated proportion of each major age class was within 5% of the t rue proportion 
90% of the time. The largest sample size calculated in t h i s  manner was chosen 
as a minimum sample s ize.  The minimum sample s ize was increased by 10% t o  
account for  unusable scales,  and t h i s  number was used as the total  sample s ize 
required per stratum. The sample s ize per stratum was then multiplied by the 
number of s t r a t a  to  determine total  season sample s ize.  

Scale samples used t o  determine f ish age were collected daily.  The number of 
salmon sampled per day was based on a percentage of the previous day's 
escapement. These percentages were cal cul ated by dividing the total  season 
sample s ize by the anticipated escapement. Sockeye salmon were sampled a t  leas t  
one day each week from the Kenai and Kasilof Rivers t o  provide scales for  the 



s tock  i d e n t i f i c a t i o n  program. These sca les  were a1 so i n c l u d e d  i n  postseason age 
compos i t i on  a n a l y s i s .  

We performed a ch i - squa re  a n a l y s i s  t o  determine i f  t h e  number o f  salmon w i t h i n  
each age c l a s s  changed th rough  t ime.  I f  t h e  n u l l  hypo thes is  was r e j e c t e d ,  then  
ch i - squa re  t e s t s  were repeated between sampl ing s t r a t a  t o  determine when changes 
occurred.  

Fork  l e n g t h  (mm) and sex were recorded  f o r  a l l  sockeye salmon captured.  Sex 
r a t i o s  and mean l e n g t h s  were c a l c u l a t e d  by g roup ing  a l l  samples t oge the r  
r ega rd l ess  o f  t ype  o r  t i m i n g  o f  sampling. 

Index-area escapement f o o t  surveys were conducted by ADF&G FRED D i v i s i o n  on 
Tustumena Lake ( K a s i l o f  R i v e r ) ,  and on t h e  Kenai R i v e r  d ra inage  by t h e  Un i t ed  
S ta tes  Fores t  Se rv i ce  (USFS). A l l  surveys were conducted between 1 August and 
15 September. Index area counts  and o t h e r  survey da ta  r e fe renced  i n  t h i s  r e p o r t  
a re  t o t a l s  o f  l i v e  and dead counts .  I f  more than  one survey was completed on a 
system, o n l y  r e s u l t s  o f  t h e  survey hav ing  t h e  h i g h e s t  t o t a l  count  was repo r t ed .  

I n  p rev i ous  yea rs  a l l  da ta  c o l l e c t e d  were i n c l u d e d  i n  t h i s  r e p o r t  s e r i e s  t o  
supplement t h e  summary t a b l e s  and f i g u r e s .  Backup da ta  f o r  t h e  p resen t  r e p o r t  
were pub l i shed  i n  a  separate  a r c h i v a l  r e p o r t  (K ing  1991). 

RESULTS 

Kenai River  

From 1 J u l y  th rough  7 August, 668,353 salmon m ig ra ted  p a s t  t h e  Kenai R i v e r  sonar 
s i t e  (Tab le  1 )  ; 659,520 o f  these were sockeye salmon (Tab le  2 ) .  The sonar 
es t imated  sockeye escapement--count minus s p o r t  ha r ves t  above t h e  Soldotna 
b r idge- -was  547,836 (Tabl  e  3),  approx imate ly  t h e  m i d p o i n t  o f  t h e  d e s i r e d  
escapement goal  range o f  400,000-700,000 f i s h .  Record numbers o f  sockeye salmon 
(77,959) were observed i n  Hidden Lake (Table  4 ) .  

E i g h t y  pe rcen t  o f  t h e  sockeye escapement passed t h e  sonar coun te rs  i n  18 d (Tabl  e  
5; mean = 17 d;  range f o r  1981-89 = 12-25 d )  . The m idpo in t  o f  t h e  escapement was 
23 J u l y ,  and t h e r e  were 5 d i s t i n c t  peaks i n  passage a t  t h e  sonar s i t e  (F i gu re  2 ) .  
Run t i m i n g  was n o t  app rec i ab l y  d i f f e r e n t  by bank (K ing  1991), b u t  more sockeye 
salmon (62%) m ig ra ted  a long t h e  n o r t h  bank o f  t h e  r i v e r  (Tab le  6 ) .  

Over 90% o f  t h e  sockeye salmon m i g r a t i o n  a long t h e  south bank occur red  w i t h i n  8 
m o f  t h e  t ransducer  (F i gu re  3 ) .  However, d u r i n g  t h e  f i r s t  17 d  o f  o p e r a t i o n  when 
l e s s  than  4% o f  t h e  counts were recorded, 64.8% o f  t h e  salmon were counted i n  t h e  
o f f s h o r e  4.5 m o f  t h e  coun t i ng  range (Tab le  7 ) .  The d i s t a n c e  f rom shore a t  which 
f i s h  passed t h e  coun te r  on t h e  n o r t h  bank a l s o  changed as t h e  season progressed.  
Dur ing  t h e  p e r i o d  o f  1 th rough  10 J u l y ,  80.4% o f  t h e  f i s h  moved w i t h i n  10 m o f  
shore.  Passage d u r i n g  t h e  n e x t  7 d  occur red  p redominan t l y  (86.8%) betweem 7.5 and 



19 m f rom shore.  A f t e r  16 J u l y  94.2% o f  t h e  sockeye salmon resumed t h e i r  passage 
w i t h i n  10 m o f  t h e  n o r t h  bank. 

The h i s t o r i c a l  p a t t e r n  o f  increased salmon passage i n  t h e  evening and e a r l y  
morning hours  was again  observed on t h e  south bank (F i gu re  4 ) .  Passage measured 
between 2000 hours  and 0400 hours accounted f o r  53.6% o f  t h e  t o t a l  m i g r a t i o n  
(K ing  1991). On t h e  n o r t h  bank t h e  temporal  passage o f  f i s h  was somewhat l e s s  
de f i ned .  Du r i ng  t h e  p e r i o d  of 1900 hours th rough  0200 hours, 39.6% o f  t h e  f i s h  
were counted, which i s  approx imate ly  6% above t h e  expected l e v e l  f o r  a cons tan t  
passage r a t e  th roughou t  t h e  day. 

A t o t a l  o f  4,270 sockeye salmon were cap tu red  i n  t h e  f i s h  wheel (Tab le  8 ) .  
Lengths and s c a l e  samples were ob ta ined  f rom 1,513 sockeye salmon. Mean l e n g t h s  
o f  t h e  predominant age c lasses  were w i t h i n  t h e  range o f  da ta  c o l l e c t e d  d u r i n g  t h e  
p rev i ous  10 years  (Tab le  9 ) .  

The 1 a rges t  component o f  t h e  sockeye escapement was age 1.3 (41.4%), f o l l  owed by 
age 1.2 (21.6%), 2.3 (21.1%) and 2.2 (13.7%; Table  10) .  y e  p r o p o r t i o n s  o f  a l l  
t h e  ma jo r  age c lasses  changed s i g n i f i c a n t l y  over  t ime  ( X  = 74.3, P < 0.05, 6 
d f ) .  S i g n i f i c a n t  changes i n  age c l a s s  p r o p o r t i o n s  a l s o  occur red  between t h e  
t h r e e  t ime  s t r a t a  (Tab le  11). 

Age-1.3 sockeye salmon were bound p r i m a r i l y  f o r  Q u a r t z  Creek, t h e  mainstem r i v e r ,  
and t h e  s h o r e l i n e s  and o u t l e t s  o f  Kenai and S k i l a k  Lakes. Sockeye salmon bound 
f o r  Russian R i v e r  were p redominan t l y  age 2.2 (J. Car lon, ADF&G, Soldotna,  
personal  communicat ion),  w h i l e  those bound f o r  Hidden Lake were p redominan t l y  age 
1.2 (D .  Waltemyer, ADF&G, Soldotna, personal  communication). 

Sonar counts  a t t r i b u t e d  t o  p i n k  (4,224), coho (1,853) and ch inook salmon (2,756) 
accounted f o r  approx imate ly  1% o f  t h e  t o t a l  (Table  1 ) .  Fac to r s  i n f l u e n c i n g  
accuracy o f  escapement es t imates  f o r  these species such as r u n  t i m i n g ,  coun te r  
l i m i t a t i o n s ,  and spawning l o c a t i o n s  r e l a t i v e  t o  t h e  sonar s i t e  were d iscussed  by 
Tarbox e t  a l .  (1981 and 1983). Therefore,  these spec ies counts  a re  cons idered  
t o  be index  counts .  No a d d i t i o n a l  p i n k  o r  coho escapement es t ima tes  were made 
f o r  t h e  mainstem Kenai R i v e r .  The es t imated  ch inook escapement was 10,679 e a r l y -  
r u n  f i s h  and 32,163 l a t e - r u n  f i s h  (Nelson 1990). 

Kasilof River 

A t o t a l  o f  168,193 salmon were counted a t  t h e  K a s i l o f  R i v e r  sonar s i t e  f rom 15 
June th rough  15 August 1990 (Table  12 ) .  Sockeye salmon accounted f o r  85.7% 
(144,136) o f  t h e  t o t a l  count  (Tab le  2 ) .  T h i s  l e v e l  o f  escapement was s l i g h t l y  
below t h e  d e s i r e d  escapement goal  (150,000-250,000 f i s h ) .  The es t ima ted  number 
o f  n a t u r a l  spawners (es t imated  escapement minus brood s tock  used f o r  a r t i f i c i a l  
p ropaga t ion  o f  Tustumena Lake) was 137,305 f i s h  (Tab le  13) .  

Over 50% o f  t h e  counted t r i b u t a r y  spawners en te red  Bear Creek (Tab le  1 4 ) .  Weirs 
p laced  on G l a c i e r  F l a t  and Bear Creeks p rov i ded  t o t a l  escapement counts ,  and peak 
spawning counts  f rom ground surveys p rov i ded  es t imates  f o r  t h e  o t h e r  t r i b u t a r i e s  
(Tab le  15 ) .  For  t h e  f i r s t  t i m e  s i nce  t h e  commencement o f  ha tchery  r e l eases ,  



adu l t  r e t u r n s  from an unenhanced t r i b u t a r y ,  Moose Creek, exceeded those  of an 
enhanced t r i b u t a r y ,  Glac ier  F la t  Creek. 

Seventy-one percent  of t h e  salmon counts f o r  t h e  season occurred on t h e  south 
bank (Table 6 ) .  Most f i s h  were counted i n  o f f shore  ha l f  of t h e  counting range 
on t h e  south bank p r i o r  t o  29 June, but only 3.7%, o r  4,329 salmon, of t h e  t o t a l  
escapement had been observed by t h i s  da t e  (Figure 5,  Table 7 ) .  More than 90% of 
t h e  counts occurred within 3.0 m of t h e  t ransducer  from 30 June through 15 August 
when most of t h e  sockeye salmon escapement occurred.  The same pa t t e rn  of 
of fshore  d i s t r i b u t i o n  of f i s h  p r i o r  t o  25 June was observed on t h e  north bank. 
From 26 June through 15 August, when 98.3% of a l l  salmon were enumerated, more 
than 90% of t h e  north bank counts occurred within 4.5 m of t h e  t ransducer .  

A1 though salmon passage was s l  i g h t l y  higher  than average from 0600 hours through 
2200 hours,  i t  was not cons i s t en t  each day (Figure 6 and King 1991). 

The midpoint of t h e  sockeye escapement occurred on 18 J u l y ,  3 d a f t e r  t h e  mean 
f o r  t h e  previous 11 years  (range 1-22 J u l y ;  Table 16 ) .  Eighty percent  of t he  
escapement occurred in  29 d ,  2 d l e s s  than t h e  h i s t o r i c  mean (1981-89).  The 
pa t t e rn  of  roughly 25% of t h e  f i s h  passing t h e  counters  in  2 d was 
u n c h a r a c t e r i s t i c  of t h i s  system (Figure 2 ) .  No d i f f e rences  in  timing between the  
north and south banks were de tec ted  (King 1991). 

A t o t a l  of 1,750 sockeye salmon were captured in  t h e  Kasi lof  River f i s h  wheel 
(Table 1 7 ) .  Age-2.2 (33.2%), -1.2 (32.9%), -1 .3  (20.7%) and -2.3 (12.4%) sockeye 
salmon were t h e  dominant age c l a s s e s  (Table 18) .  The proport ion of age- .2 
sockeye salmon increased,  and t h e  proportion of age- .3 sockeye salmon decreased 
as  t h e  season progressed (Table 11; X 2  = 69.94, P <0.05, 3 d f ) .  With t h e  
exception of 3-ocean females,  sockeye salmon average lengths  a t  age by sex were 
s u b s t a n t i a l l y  smaller  than t h e  range of da t a  co l l ec t ed  during t h e  previous nine 
yea r s  (Tab1 e 1 9 ) .  

Run t iming,  counter  l i m i t a t i o n s ,  and spawning loca t ions  r e l a t i v e  t o  t h e  sonar 
s i t e  made sonar escapement es t imates  f o r  Kasilof River pink,  coho and chinook 
salmon imprac t ica l .  Coho salmon entered t h e  r i v e r  pr imar i ly  in  August. The 
proport ion of pink salmon spawning below t h e  counting s i t e  was not known. Early- 
and l a t e - r u n  chinook salmon migrated pas t  t h e  sonar s i t e  during t h e  time when 
sockeye were counted, but t h e  accuracy of counts a t t r i b u t e d  t o  t h i s  spec ies  was 
not known. F R E D  Division estimated a t o t a l  r e tu rn  of 10,718 e a r l y  run chinook 
salmon t o  Crooked Creek, a lower r i v e r  t r i b u t a r y  of t h e  Kasi lof  River.  
Approximately 1,400 of these  were allowed t o  spawn n a t u r a l l y  and t h e  r e s t  were 
caught in  t h e  spor t  f i s h e r y ,  used f o r  hatchery brood s tock  o r  so ld  (G. Kyle, 
ADF&G,  Soldotna, Alaska, personal communication). 

Crescent River 

A t o t a l  of 60,228 salmon were counted a t  t h e  Crescent River sonar s i t e  from 26 
June through 4 August 1990 (Table 20) .  Approximately 87% of t h e  f i s h  captured 
in t h e  t r a p  were sockeye salmon (Table 21) ,  r e s u l t i n g  in  an est imated sockeye 



escapement o f  52,238. The d e s i r e d  sockeye escapement goal  f o r  t h i s  system i s  
50,000 t o  100,000. 

D i s t r i b u t i o n  o f  f i s h  occur red  p r i m a r i l y  w i t h i n  2.0 m o f  t h e  t r ansduce r  (Table  7, 
F i gu re  7 ) .  F i s h  m ig ra ted  p r i m a r i l y  between 1100 hours  and 2000 hours,  a l t hough  
t h e r e  were 5- t o  6 -d  pe r i ods  on bo th  banks where f i s h  p r e f e r r e d  t o  m i g r a t e  d u r i n g  
o t h e r  p a r t s  o f  t h e  day (F i gu re  8, K ing  1991). S p a t i a l  and temporal  d i s t r i b u t i o n  
o f  salmon was s i m i l a r  t o  t h a t  observed i n  p a s t  years .  H ighes t  h o u r l y  passage 
r a t e s  g e n e r a l l y  occur red  d u r i n g  t h e  t ime  o f  day when wate r  l e v e l s  were h i g h e s t  
(F i gu re  9 ) .  

The m idpo in t  o f  t h e  sockeye escapement occur red  on 18 J u l y ,  2  d  l a t e r  than  t h e  
h i s t o r i c a l  mean a t  t h i s  s i t e  (Tab le  22) .  The peak i n  d a i l y  passage occur red  on 
17 and 18 J u l y  (F i gu re  2), and 80% o f  t h e  escapement passed t h e  s i t e  i n  25 d. 
For  t h e  f i r s t  t ime  s i nce  t h e  i n c e p t i o n  o f  t h e  p r o j e c t ,  more f i s h  m ig ra ted  a long  
t h e  south bank (Table  6 ) .  

A t o t a l  o f  1,584 sockeye salmon were cap tu red  i n  t h e  f i s h  t r a p ,  o f  which 591 were 
sampled f o r  AWL da ta .  Age-1.3 (48.5%) and age-2.3 (43.2%) f i s h  werez t h e  most 
abundant age c lasses  (Table  23) .  There was a  s i g n i f i c a n t  d i f f e r e n c e  ( X  = 46.59, 
P < 0.05, 2  d f )  i n  t h e  p r o p o r t i o n s  o f  these two age c lasses  as t h e  season 
progressed (Table  11) .  Average l e n g t h s  by sex and age c l a s s  were w i t h i n  
h i s t o r i c a l  ranges (Tab le  24) w i t h  t h e  excep t ion  o f  age-2.3 males which were 
l a r g e r  by 6  mm than  p r e v i o u s l y  recorded mean l eng ths .  The r a t i o  o f  males t o  
females was h i g h e r  i n  t h e  major  age c lasses  (1 .5 : l  and 2 . 3 : l  f o r  ages- 1.3 and 
2.3 r e s p e c t i v e l y )  than  p r e v i o u s l y  seen i n  t h i s  s tock.  

Yentna River 

Sockeye Salmon 

From 7  J u l y  th rough  12 August, 440,378 salmon were counted a t  t h e  Yentna R i v e r  
sonar s i t e  (Table  25). The sockeye escapement o f  140,290 (Table  2)  was near  t h e  
h i gh  end o f  t h e  d e s i r e d  escapement goal  (100,000-150,000) and t h e  second h i g h e s t  
es t ima te  s i nce  t h e  i n c e p t i o n  o f  t h e  p r o j e c t .  Few sockeye salmon pass ing  t h e  
sonar s i t e  were accounted f o r  i n  t h e  l i m i t e d  spawning ground surveys conducted 
l a t e r  i n  t h e  season (Tab le  26).  

The m idpo in t  o f  t h e  sockeye escapement occur red  on 25 J u l y  (Table  27) ,  2  d  l a t e r  
than t h e  h i s t o r i c a l  mean. E i g h t y  percen t  o f  t h e  escapement passed t h e  coun te rs  
i n  13 d  ( F i g u r e  2 ) .  Nea r l y  a1 1  o f  t h e  sockeye salmon (98%) m ig ra ted  ad jacen t  t o  
t h e  south bank (Table  6 ) .  

N i n e t y - f i v e  percen t  o f  t h e  salmon counted f rom t h e  south bank were w i t h i n  4.5 m 
o f  t h e  t r ansduce r  (Table  7, F i gu re  10) .  On t h e  n o r t h  bank 92.4% o f  t h e  salmon 
were counted w i t h i n  6.0 m o f  t h e  t ransducer .  For t h e  second consecu t i ve  year ,  
salmon m i g r a t i o n  was n o t  even ly  d i s t r i b u t e d  th roughou t  t h e  day. Counts were 
below t h e  expected cons tan t  passage r a t e  o f  4.2% pe r  hour  f rom 0300 h  th rough  
1600 h  on t h e  n o r t h  bank and 0700 h  through 1900 h  on t h e  south bank ( F i g u r e  11) .  



A t o t a l  o f  5,068 sockeye salmon were cap tu red  i n  f i s h  wheels a t  Yentna S t a t i o n  
(Tables 28, 29). Species cornpos i t icy  o f  t h e  ca t ch  summarized by t i m e  o f  day 
showed t h a t  t h e r e  was a d i f f e r e n c e  ( 2  = 152.51, Pc 0.05, 6 d f )  when each spec ies 
was caught (Tab le  30 ) .  P ink  salmon made up a l a r g e r  p r o p o r t i o n  o f  t h e  ca t ch  f rom 
0600 hours  th rough  1200 hours.  

The escapement cons i s t ed  o f  p r i m a r i l y  o f  age-1.3 (47.6%) and age-1.2 (29.9%) 
sockeye salmon a l though  t h e  p r o p o r t i o n  o f  age-.2 f i s h  excee$ed 20% f o r  h a l f  o f  
t h e  season (Tab le  31) .  There was a s i g n i f i c a n t  decrease ( X  = 12.7, Pc0.05, 1 
d f )  i n  t h e  p r o p o r t i o n  o f  age-1.3 and inc rease  i n  t h e  p r o p o r t i o n  o f  age-1.2 
sockeye salmon d u r i n g  t h e  l a s t  sampl ing pe r i od ,  26 J u l y  t o  August 12 (Table  11) .  

Average l e n g t h s  f o r  each sex were sma l l e r  than t h e  range o f  va lues  observed i n  
p rev i ous  years  (Tab le  32 ) .  As i n  p rev i ous  years  t h e r e  were more age-1.2 males 
than  females.  

P ink  Salmon 

P ink  salmon escapement was es t imated  t o  be 244,569 (Tab le  25) .  No es t imates  were 
a v a i l a b l e  f o r  t h e  mainstem Sus i tna  R i v e r  above t h e  con f luence  w i t h  t h e  Yentna 
R i ve r .  

The m i d p o i n t  o f  t h e  escapement occur red  on 28 J u l y .  M i g r a t o r y  t i m i n g  o f  t h i s  
spec ies has been remarkably  c o n s i s t e n t  a t  t h i s  s i t e ,  w i t h  t h e  m idpo in t  o c c u r r i n g  
between 27 and 29 J u l y  i n  8 o f  t h e  p rev i ous  10 years  (Tab le  3 3 ) .  E i g h t y  percen t  
o f  t h e  escapement was recorded i n  12 d.  

Chum Salmon 

Chum salmon escapement a t  Yentna S t a t i o n  was es t imated  t o  be 33,566 f i s h  (Tab le  
25).  No i n f o r m a t i o n  was a v a i l a b l e  on escapements o f  t h i s  spec ies i n t o  s p e c i f i c  
spawning areas. 

M i g r a t o r y  t i m i n g  cou ld  n o t  be determined f o r  chum salmon because when enumerat ion 
a c t i v i t i e s  ceased on August 12 t h e r e  were s i g n i f i c a n t  numbers o f  t h i s  spec ies - -  
g r e a t e r  than  t h e  1% o f  cumu la t i ve  escapement-- were s t i l l  pass ing  t h e  sonar s i t e .  
However, i n  t h e  yea rs  1981 t o  1984 a range o f  69.8% t o  92.0% (mean- 78.7%) o f  t h e  
chum escapement was recorded by 12 August (K ing and Tarbox 1986).  

Coho Salmon 

The coho salmon escapement was 21,346 f i s h  (Tab le  25) .  S i m i l a r  t o  chum salmon, 
m i g r a t o r y  t i m i n g  i n f o r m a t i o n  cou ld  n o t  be c a l c u l a t e d  because t h e  p r o j e c t  was 
t e rm ina ted  t o o  soon. I n  t h e  years  1981 t o  1984, 79.6% t o  89.9% o f  t h e  sonar 
counts  a t t r i b u t e d  t o  coho salmon occur red  p r i o r  t o  12 August (K ing  and Tarbox 
1986).  



Sus i t na  R i ve r  a t  Sunshine S t a t i o n  

Species composition of t h e  f i s h  wheel catch was 37.3% sockeye, 40.9% pink, 19.6% 
chum, 1.1% coho and 1.1% chinook salmon (Table 3 4 ) .  A t o t a l  of 4,758 salmon were 
caught .  Most of t h e  sockeye salmon sampled were age-1.3 (49.5%) and - 1 . 2  
(35.3%).  As was noted a t  Yentna S t a t i o n ,  t h e  proport ion of  age-1.3 sockeye 
salmon decreased over t h e  season. The r a t i o  of males t o  females was 0 .6 : l  and 
consi s t e n t  between age c l  asses  (D. Wal temyer, ADF&G,  Soldotna, personal 
communication). 

DISCUSSION 

The 1990 f i e l d  season and sonar counting opera t ions  were s i m i l a r  t o  pas t  yea r s .  
Counting condi t ions  on a l l  r i v e r s  were thought t o  be within design and 
operat ional  t o l e rances  of t h e  Bendix side-scanning sonar system because (1 )  
salmon passage was inshore and near t h e  bottom during t h e  peak of t h e  run, (2 )  
salmon d e n s i t i e s  were genera l ly  adequate f o r  system cal i b ra t ion ,  and (3 )  one 
spec ie s ,  sockeye salmon, comprised most of t h e  r u n  (86%-99%) except a t  Yentna 
River (32%). In add i t ion ,  most of  t he  escapement occurred during t h e  time t h e  
sonar  systems were operated.  

With one exception,  t h e r e  were no obvious r e l a t i o n s h i p s  between changes in 
environmental condi t ions  and changes in t h e  temporal and s p a t i a l  d i s t r i b u t i o n  of 
f i s h  a t  each sonar s i t e .  Fish passage a t  Crescent River occurred p r imar i ly  in  
t h e  af ternoon and evening hours when r i v e r  leve l  was gene ra l ly  h ighes t  f o r  t h e  
day. During t h e  period of 11 t o  15 Ju ly  when f i s h  passage occurred in  t h e  hours 
of darkness,  t h e r e  was no measurable increase  in  water leve l  during t h e  day, and 
water c l a r i t y  was very high. 

There was a preference exhib i ted  by sockeye and pink salmon f o r  movement during 
c e r t a i n  por t ions  of t h e  day in t h e  Yentna River.  Sockeye salmon were 
propor t ional ly  higher  in t h e  f i s h  wheel catch from 1200 hours through 2400 hours, 
and pink salmon were more f requent ly  captured from 0600 hours through 1200 hours. 
Although we have not examined t h i s  i ssue  in d e t a i l ,  t h e r e  i s  some po ten t i a l  f o r  
e r r o r  in  pink and sockeye salmon counts assoc ia ted  with using t o t a l  d a i l y  
adjusted f i s h  wheel catch t o  apportion sonar counts without considering when t h e  
f i s h  wheel was opened. In t h e  Kenai and Kasilof Rivers ,  s p a t i a l  d i s t r i b u t i o n  
appeared t o  be r e l a t e d  t o  t h e  onset  of t h e  main body of t h e  sockeye escapement. 

We a l s o  had d i f f i c u l t y  guaging the  accuracy of sonar counts a t t r i b u t e d  t o  chinook 
salmon i n  t h e  Kasi lof  River.  Almost 21,000 counts were a t t r i b u t e d  t o  t h i s  
spec ie s ,  near ly  twice as  many as  have been recorded in previous y e a r s .  Because 
of t h e  loca t ion  of t h e  f i s h  wheel in  an area  of extremely high water v e l o c i t y ,  
we th ink  t h a t  t h e r e  may have been a b ias  toward higher  capture  r a t e  of chinook 
salmon. In t h e  l a t t e r  p a r t  of t h e  season, water ve loc i ty  was so high t h a t  
sockeye salmon may have been forced inshore and thus  not captured in re1 a t ion  t o  
t h e i r  abundance. 



Sockeye age composition was typ ica l  of previous yea r s  f o r  s tocks  migrat ing up t h e  
Crescent and Yentna Rivers .  The percentage of age-.2 f i s h  i n  t h e  Kenai and 
Kasi lof  Rivers was higher  than t h e  previous 15 yea r s .  I n t e r e s t i n g l y ,  t h e  h ighes t  
proport ion of age-.2 f i s h  previously documented in  t hese  two dra inages  a l s o  
occurred in  t h e  same yeac 1975. V i r t u a l l y  a l l  of t h e  age-2.2 f i s h  captured in  
t h e  Kenai River can be accounted f o r  by t h e  Russian River escapement and spo r t  
ha rves t .  

Sex r a t i o s  var ied  considerably depending on s tock  and age c l a s s .  More than 60% 
of t h e  Crescent River escapement were males, r e s u l t i n g  in  l e s s  than 20,000 female 
spawners en t e r ing  t h e  drainage in  1990. In t h e  Yentna River ,  t h e  p a t t e r n  of more 
males i n  t h e  age-1.2 c l a s s  and fewer males in  t h e  age-1.3 c l a s s  occurred again 
in  1990, but spawning females made up 47% of t h e  t o t a l  escapement. There was 
approximately 25% fewer males than females in  t h e  f i s h  sampled a t  Sunshine 
S t a t i o n .  Mean l eng ths  of sockeye salmon were a t  t h e  low end of t h e  range, t h e  
lowest recorded a t  t h r e e  of t h e  four  s i t e s ,  a1 though t h e  values d id  not appear 
t o  be s t a t i s t i c a l l y  s i g n i f i c a n t .  

Within t h e  Kasi lof  River drainage t h e  t o t a l  spawning ground count was 107,505 
sockeye salmon o r  68% of t he  sonar count.  Spawning ground counts  f o r  t h i s  
dra inage  have averaged 76% of t h e  sonar  count s i n c e  1980. The reduct ion in 
proport ion of a d u l t s  r e tu rn ing  t o  Glac ier  F l a t s  Creek s i n c e  1987 was probably 
r e l a t e d  t o  a  d e c l i n e  in  overa l l  hatchery production and a  d e c l i n e  in  surv iva l  of 
hatchery-produced f i s h  in  recent  yea r s  ( G .  Kyle, ADF&G, Soldotna,  personal 
communication). 
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Table 1. Est imated salmon escapement i n t o  t h e  Kenai R iver ,  n o r t h  and south banks 
combined, 1 J u l y  through 7 August, 1990. Species composi t ion o f  d a i l y  
sonar counts based on f i s h  wheel catches. 

Sockeye Pink Coho Chi nook 

Date Dai 1 y Cum D a i l y  Cum D a i l y  Cum D a i l y  C um 



Table 2. Estimated sockeye salmon escapement recorded by side-scanning sonar i n  the 
Kenai, Kasi lof,  Crescent, and Susitna Rivers, 1978-1990. 

System 

Year Kenai R . ~  Kasi l o f  R . ~  Crescent R. Susitna R.' 

a Includes counts a f t e r  22 June (1978-87) and a f t e r  1 Ju ly  (1988-90). 
Includes counts o r  estimates from designated e a r l y  per iod ( p r i o r  t o  15 June). 
Sonar counts from Susitna S ta t ion  unless otherwise indicated. 
NO counts conducted. 
Sonar counts from Yentna S ta t ion  and Susitna Stat ion east bank. 
Sonar counts from Yentna S ta t ion  and mark/recapture estimate from Sunshine 
Stat ion. 
Counts through 16 Ju ly  only. 
Counts from Yentna Stat ion only  (1986-90). ' Combined counts from weirs on Bear and Glacier F lats  Creeks and surveys o f  
remaining spawning streams. 



Table 3. Late run Kenai River sockeye salmon escapement sumnary, 1968-1990. 

Estimated 
Escapement Russian River Kenai River Estimated Tota l  Sonar Count 
a t  Sonar Sport Mainstem Harvest Above Less Sport 

Year ~i tea Harvestb Sport ~ a r v e s t ~  Sonar s i t e C  Harvestd 

a Bendix Corp. m u l t i p l e  transducer sonar 1968-1977, side-scanning sonar 1978-1990. 
Data from Sport Fish D iv i s ion  Statewide Harvest Estimate. Mainstem harvest above the 
Soldotna bridge (and sonar s i t e )  only. 
Combined Russian River and mainstem (above bridge) harvests. 
Considered estimate of spawners above sonar s i t e .  
Cross e t  a l .  (1983): 1974-1980. ' Pre l iminary estimate: Nelson (1990). 



Table 4. Late run sockeye salmon escapement counts i n  e ight  index areas, Kenai River 
drainage, 1969-1990. 

Rai l road 
Year creekb 

1969 100 
1970 99 
1971 194 
1972 700 
1973 521 

1974 
1975 522 
1976 1,032 
1977 1,262 
1978 1,749 

1979 
1980 1,259 
1981 1,276 
1982 2,518 
1983 1,289 

Carter- 
Johnson Moose 

creekb creekb 
Ptarmigan 

creekb 

Russian ~ i v e r ~  

Tern 
(Mud) Quartz Hidden Above Below 

~ a k e ~  Creek ~ a k e '  Weir Weir 

487 487 500 28,920 1,100 
561 200 323 28,200 220 

1,370 808 1,958 54,430 10,000 
1,200 4,956 79,000 6,000 
1,731 3,173 690 24,970 6,690 

255 1,150 24,650 2,210 
1,214 1,068 1,375 31,970 630 
1,548 3,372 4,860 31,950 3,470 
2,230 3,037 1,055 21,410 17,090 
1,126 10,627 4,647 32,760 18,330 

1,693 277 5,762 87,920 3,920 
2,575 7,982 27,448 83,980 3,220 
3,402 5,998 15,939 44,530 4,160 
4,300 70,540~ 8,648 30,790 45,000 

73,345 11,297 34,040 44,000 

Tota l  
Index Area 

Escapement 

32,272 
30,076 
72,166 
95,406 
41,190 

29,808 
38,348 
51,790 
54,562 
75,481 

104,669 
137,348 
81,238 
174,571 

175,837 

a Nelson (1990) 
United States Department o f  Agriculture, Forest Service, Seward, Alaska (1984-90). 
Weir count: 1971, 1973, 1976-89 (FRED Division);  1990 (Cook I n l e t  Aquaculture Association). 
FRED D iv is ion  weir count (1982-83). 



Table 5. Cumulative proportion by date of l a t e  r u n  sockeye salmon counts recorded in the 
Kenai River, 1981-1990. 

Cumulative Proportion" 
- 

Date 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

0.001 
0.002 
0.003 
0.004 
0.005 
0.006 
0.007 
0.009 
0.010 
0.014 
0.016 
0.017 
0.019 
0.021 
0.024 
0.026 
0.030 
0.032 
0.033 
0.036 
0.038 
0.039 
0.048 
0.066 
0.104 
0.111 
0.114 
0.115 
0.116 
0.120 
0.178 
0.291 
0.463 
0.574 
0.693 
0.753 
0.822 
0.864 
0.897 
0.911 
0.919 
0.922 
0.925 
0.929 
0.931 
0.935 
0.938 
0.943 
0.947 
0.953 
0.960 
1.000 

- Cont 

0.001 
0.002 
0.003 
0.004 
0.004 
0.005 
0.006 
0.007 
0.008 
0.009 
0.010 
0,011 
0.012 
0.013 
0.014 
0.016 
0.016 
0.016 
0.017 
0.017 
0.018 
0.020 
0.044 
0.057 
0.068 
0.081 
0.095 
0.114 
0.126 
0.194 
0.300 
0.359 
0.426 
0.525 
0.689 
0.814 
0.874 
0.910 
0.961 
1.000 

inued - 



Table 5. (p. 2 of 2) 

Cumul ati ve Proport i ona 

Date 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

No. days 
for 80% 18 12 18 14 16 12 14 2 5 2 3 18 

" Proportion accrued on last day (1981, 1982, 1984-1986, 1988) represents that portion 
of the escapement estimated after termination of enumeration activities. 

" Midpoint for previous years : 1979 (7119) ; 1980 (7119).  



Table 6. D i s t r i b u t i o n  o f  sockeye salmon escapement by bank recorded by s ide-scanning sonar 
i n  t h e  Kenai, K a s i l o f ,  Crescent. and Yentna Rivers,  1979-1990. 

- -- 

Percent o f  Tota l  F i sh  Targets 

Kenai R i ve r  Kasi 1 o f  R i ve r  Crescent R iver  Yentna River  

Nor th  South Nor th  South Nor th  South Nor th  South 
Year Bank Bank Bank Bank Bank Bank Bank Bank 



Table 7. Summary o f  sonar counts by sec tor  from t h e  Kenai , Kasi l o f .  Crescent and Yentna Rivers ,  1990. 

Tota l  
R iver  Bank Dates 1 2 3 4 5 6 7 8 9 10 11 12 Counts 

Kenai n o r t h  7/1-10 1.3 12.3 13.3 13.0 26.2 14.3 3.4 3 . 4  3.9 3.7 2.9 2.2 27,984 
7/11-16 0.4 2.0 4.5 4.3 16.2 16.0 12.2 12.2 13.5 9.7 7 . 0  1.8 9,772 
7117-817 4.9 27.5 28.2 12.6 13.3 7.9 1.9 1.2 0.8 0.7 0 .6  0.4 378.379 
a1 1  4.5 25.8 26.7 12.4 14.3 8.5 2.2 1.6 1.3 1.1 0.9 0.6 416,135 

Kenai south 7/1-16 1.6 3.5 5.8 10.8 5.4 2.8 1.0 1.5 2.9 10.5 16 .6  37.7 8,438 
7117-817 1 . 7  47.0 18.9 18.2 6.5 1.6 0.3 0.4 0.5 1.4 1 . 5  2.0 243,801 
a1 1 1 .7  45.6 18.4 18.0 6.4 1.7 0.4 0.4 0.6 1.7 2.0 3.2 252,239 

K a s i l o f  n o r t h  6/15-25 12.4 10.7 13.9 6.9 3.9 8.8 1.7 2.4 5.4 9.4 8.8 15.6 858 
6/26-8115 80.3 10.0 2.6 0.8 0.4 0.4 0.2 0.4 0.7 1.5 1.3 1.4 49.388 
a1 1  79.2 10.0 2.8 0.9 0.4 0.5 0.3 0.4 0.8 1.6 1.4 1.6 50.246 

K a s i l o f  south 6/15-29 3 . 8  8.3 3.0 0.3 0.0 0.0 4.1 8 . 1  9.8 16.7 17.8 28.0 4,329 
6130-8115 76.2 17.1 1.7 0.3 0.2 0 . 1  0.3 0.4 0.4 0.8 1.0 1.4 113,618 
a1 1  73.5 16.8 1.8 0.3 0.2 0.1 0.4 0.7 0.8 1 . 4  1.6 2.4 117,947 

Crescent n o r t h  a l l  75.4 16.5 4.2 2 .1  1.2 0.4 0.1 0 .1  0.0 0.0 0.0 0 .0  26.595 

Crescent south a l l  70.8 16.5 6.5 3.2 1.3 1.3 0.2 0 .1  0.0 0.0 0.0 0.0 33,633 

Yentna n o r t h  a l l  37.8 31.7 18.1 4.8 0.8 0.3 0.6 0.4 0.3 0.5 1.5 3.4 31,951 

Yentna south a l l  36.4 43.3 15.3 2.7 0.6 0.3 0.3 0.2 0 .1  0.1 0.1 0.5 408,427 

" Counts by sector  and hour by day from King (1991).  



Table 8 .  Oaily adjusted f i s h  wheel catch by species  f o r  t h e  Kenai River, 4 July  through 
7 August 1990. 

Sockeye Pink Coho Chi nook 

Hours 
Date Opena Dai 1 y cumb Daily cumb Oai 1 y cumb Daily cumb 

04-Jul 15 .5  82 82 0 0 0 0 2 
05-Jul 0.00 0 82 0 0 
06-Jul 23.30 59 59 0 0 0 0 1 
07-Jul 20.50 9 0 149 0 0 0 0 2 
08-Jul 24.00 179 328 0 0 0 0 0 
09-Jul 14.50 86 414 2 2 0 0 2 
10-Jul 13.00 31 445 0 2 0 0 2 
11-Jul 19.25 2 1 466 0 2 0 0 1 
12-Jul 22.00 28 494 0 2 0 0 1 
13-Jul 28.00 3 8 532 0 2 0 0 1 
14-Jul 22.25 69 601 0 2 0 0 3 
15-Jul 25.00 56 657 0 2 0 0 1 
16-Jul 22.75 6 6 723 0 2 0 0 3 
17-Jul 18.75 407 1,130 0 2 0 0 5 
18-Jul 3.50 1,721 2,851 0 2 0 0 6 
19-Jul 1 .00 3,792 6,643 0 2 0 0 0 
20-Jul 2.00 1.104 7,747 3 6 38 0 0 0 
21-Jul 1.00 3,744 11,491 0 38 0 0 0 
22-Jul 5.00 744 12,235 0 38 0 0 10 
23-Jul 5 .25 695 12,930 0 38 0 0 9 
24-Jul 7.75 576 13,506 0 38 0 0 0 
25-Jul 2.25 3,040 16,546 0 38 0 0 0 
26-Jul 1.75 685 17,231 0 38 0 0 0 
27-Jul 9.00 192 17,423 3 4 1 0 0 0 
28-Jul 6.00 324 17,747 0 4 1 0 0 0 
29-Jul 2.00 1,008 18,755 0 41 0 0 0 
30-Jul 1.50 3,584 22,339 16 57 0 0 0 
31-Jul 4.00 690 23.029 12 69 0 0 0 
01-Aug 5.45 506 23,535 4 73 0 0 0 
02-Aug 5.83 301 23,836 0 73 0 0 0 
03-Aug 7.00 953 24,789 3 7 6 3 3 3 
04-Aug 2.25 938 25,727 11 87 2 1 24 0 
05-Aug 2.00 1.248 26,975 2 4 111 2 4 48 0 
06-Aug 7.75 372 27.347 37 148 2 2 7 0 0 
07-Aug 12.50 217 27,564 3 8 186 23 93 2 

" Fish wheel catch adjusted fo r  24 h: ( d a i l y  catch * 24 h)/hours open. 
Actual t o t a l  catch by species :  4270 sockeye salmon; 46 pink salmon; 24 coho salmon; 26 
chinook salmon. 



Table 9. Length composi t ion o f  t h e  major age c lasses o f  sockeye salmon c o l l e c t e d  
in  t h e  Kenai River,  1980-1990. Length measured from mid-eye t o  f o r k  o f  
t a i l .  

Male Female Tota l  

Avg Avg Avg R a t i o  
Age Length Stndrd  Sample Length Stndrd  Sample Length Stndrd  Sample Male/ 

Year Class (n) E r r o r  S ize  (n) E r r o r  S ize  (n) E r r o r  S ize  Female 



Table 10. Age composition of sockeye salmon collected i n  the Kenai River, 1970-1990. 

Percent Composition by Age classa 

Sample Sample 
Period 1.1 1.2 1.3 1.4 2.1 2.2 2 . 3 O t h e r  Size 

Seasonal 
Summary 

a Percentages weighted by t o t a l  numbers i n  the escapement: 1978 (Bethe e t  a l .  
1980), 1979- 1982, 1984- 1990. 
Trace- Less than 0.1%. 



Table 11. Sumnary of chi-square analysis o f  temporal change i n  sockeye salmon age composition i n  the Kenai, 
Kasi lo f ,  Yentna, and Crescent Rivers, 1990. 

Chi-square Value 

Tabled 

Number o f  
River Periods Dates Age Classes Calculated Alpha DF Value S ign i f i can t?  tIypothesisa 

Kenai 3 7/1-8/7 1.2, 1.3, 2.2, 2.3 74.30 0.05 6 12.59 Yes r e j e c t  

Kena i 2 7/1-24 1.2,1.3,2.2,2.3 32.97 0.05 3 7.81 yes r e j e c t  

Kena i 2 7/17-8/7 1.2, 1.3, 2.2, 2.3 13.45 0.05 3 7.81 Yes r e j e c t  

Kasi lo f  2 6/15-7/7 1.2, 1.3, 2.2, 2.3 69.94 0.05 3 7.81 Yes r e j e c t  
7/8-8/15 

Yentna 3 7/7-8/12 1.2, 1.3 27.91 0.05 2 5.99 Yes r e j e c t  

Yentna 2 7/7-25 1.2, 1.3 3.67 0.05 1 3.84 no accept 

Yentna 2 7/20-8/12 1.2, 1.3 12.7 0.05 1 3.84 Yes r e j e c t  

Crescent 2 6/26-7/23 1.3, 2.3 46.59 0.05 1 3.84 Yes r e j e c t  
7/24-8/4 

a~ypothesis :  Age class proport ions do not change over time. 



Table 12. Est imated salmon escapement i n t o  t h e  K a s i l o f  R iver ,  n o r t h  and south banks 
combined. 15 June through 15 August. 1990. Species composi t ion o f  d a i l y  
sonar counts based on f i s h  wheel catches. 

Sockeye Pink Chi nook 

Date Dai 1 y Cum Dai 1 y C um Dai l y Cum 

- Continued - 



Table 12. ( p .  2 o f  2) 

Sockeye Pink Chi nook 

Date Dai 1 y C urn Dai 1 y Cum Dai 1 y C urn 



Table 13. Kas i lof  River sockeye salmon escapement summary, 1968-1990. 

Escapement Fish used f o r  
Estimated by Ar t i  f i c i  a1 Propagation Sonar Count 

Year Sonar Counta of  Tustumena Lakeb Less Egg Takec 

" Multiple  t ransducer  sonar  counts  rounded t o  t h e  nea re s t  thousand (1968-78) from 
Namtvedt e t  a l .  (1979).  
From Cross e t  a1 .' (1983) : 1974-1980, FRED Div., Soldotna,  Alaska f i l e s :  
1981-90. 

Considered e s t ima te  of na tura l  spawners above sonar  s i t e .  
Combined counts  from weirs  on Bear and Glac ier  F l a t s  Creeks and surveys of 
remaining spawning s treams.  



Table 14. D i s t r i bu t ion  (percent  o f  t o t a l  index counts) of sockeye salmon i n  t h e  major 
t r i b u t a r y  systems of Tustumena Lake, 1975-1990. 

Glacier  
Ni kol ai  Moose Bear F l a t  

Year Creek Creek Creek Creek Other 



Table 15. Peak sockeye salmon escapement counts i n  seven index areas, Kasi lo f  River 
drainage, 1975-1990. 

Glacier Total 
Niko la i  Crystal  Clear F la t  Seepage Moose Bear Index 

Year creeka creeka creeka creekb creeka creeka creekb countC 

1975 5,700 400 300 14,400 3,700 3,300 27,700 55,500 
1976 12,000 800 300 7,100 800 14,000 51,800 86,800 
1977 29,100 600 1,800 5,800 800 16,600 58,000 112,700 
1978 34,200 200 200 4,700 1,100 15,900 43,400 99,700 
1979 19,100 500 400 5,600 800 8,100 35,900 70,400 

1980 10,000 1,000 2,100 15,500 1,800 15,600 125,000 171,000 
1981 36,000 860 2,978 40,071 3,376 12,968 75,117 171,370 
1982 16,800 1,785 4,183 17,348 1,638 13,400 51,350 106,504 
1983 17,100 1,657 860 38,776 3,305 19,245 61,957 142,900 
1984 8,270 141 2,619 76,217 6,250 13,999 54,328 161,824 

1985~ 17,500 800 3,500 121,400 5,700 9,200 120,400 278,500 
1986~ 11,900 1,400 2,700 60,600 2,000 21,200 102,900 202,700 
1987 9,002 1,385 7,704 61,000 791 17,601 71,250 168,733 
1988 10,841 593 5,809 40,015 1,387 17,727 127,532 203,904 
1989 4,818 1,033 559 20,156 940 17,058 62,941 107,505 

1990 7,474 879 220 14,355 1,217 18,800 46,300 89,245 

a Comnercial Fisheries D i v i s i o n  stream survey counts (1975-85); FRED D i v i s i o n  stream 
survey counts (1986-90). 
FRED D i v i s i o n  weir count, 1980-1990. 
Counts standardized t o  comnon u n i t  f o r  years when e n t i r e  stream not surveyed. 

Relat ive abundance per sect ion (when e n t i r e  system was surveyed) was used t o  extrap- 
o l a t e  f o r  years when only  a por t ion  o f  the stream was surveyed (1975-1980). Numbers 

d 
rounded t o  nearest hundred f i sh .  
Flagg (1986). Numbers rounded t o  nearest hundred f ish.  



Table 16. Cumulative p ropo r t i on  by date  o f  sockeye salmon counts recorded i n  t h e  Kasi l o f  
R iver .  1981-1990. 

Cumul a t  i ve Proport  i ona 

Date 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

0.002 0.037 
0.003 0.041 
0.003 0.045 
0.004 0.048 
0.004 0.053 
0.005 0.059 
0.005 0.062 
0.006 0.066 
0.007 0.068 
0.007 0.071 
0.008 0.073 
0.009 0.074 
0.012 0.075 
0.015 0.077 
0.017 0.079 
0.019 0.082 
0.022 0.085 
0.025 0.095 
0.029 0.121 
0.035 0.153 
0.039 0.180 
0.044 0.198 
0.056 0.215 
0.066 0.228 
0.071 0.245 

- Continued - 



Table 16. (p. 2 of 2) 

Cumulative Proporti ona 

Mi dpoi ntb 

No. days 
for 80% 

" Proportion accrued on first day (1983-1988) and 1 ast day (1981-1986) represents that 
portion of the escapement estimated before and after enumeration activities. 

" Midpoint for previous years : 1979 (7110) ; 1980 (7116). 



Table 17. D a i l y  ad jus ted f i s h  wheel ca tch  by species f o r  t h e  K a s i l o f  R iver ,  17 June 
through 2 August 1990. 

- - 

Sockeye Pink Chi nook 

Date Hours Open Oai 1 y cumb Oai 1 y cumb Dai 1 y cumb 

" F i sh  wheel ca tch  ad jus ted f o r  24 h: ( d a i l y  ca tch  * 24 h)/hours open. 
b ~ c t u a l  t o t a l  ca t ch  by species: 1,750 sockeye salmon; 26 p i n k  salmon; 0 coho salmon; 

107 chinook salmon. 



Table 18. Age composition of sockeye salmon collected in the Kasilof River, 1969-1990 

Percent Composition by Age Cl assa 

Sample Sampl e 
Peri od 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

Seasonal 
Summary 

" Percentages weighted by total numbers i n  the escapement: 1979-1990. 



Table 19. Length composition of the major age classes o f  sockeye salmon co l lec ted  
i n  the Kas i lo f  River, 1980-1990. Length measured from mid-eye t o  f o r k  
o f  t a i  1. 

Male Female Total 

Avg Avg Avg Rat io  
Age Length Stndrd Sample Length Stndrd Sample Length Stndrd Sample Male/ 

Year Class (m) Error  Size (m) Error  Size (m) Error  Size Female 



Table 20. Estimated salmon escapement into the Crescent River, north and south banks 
combined. 26 June through 4 August. 1990. Species composition o f  daily sonar 
counts based on trap catches. 

Sockeye Chum Coho Chi nook 

Date Dai 1 y Cum Daily Cum Daily Cum Daily C um 



Table 21. Daily f i s h  t r a p  catch by species f o r  the  Crescent River, 26 June through 
4 August 1990. 

Sockeye Chum Coho C h i  nook 

Date Dai 1 y Cum Dai 1 y C um Dai 1 y C urn Dai 1 y C urn 

26-Jun 1 1 0 0 0 0 0 0 
27-Jun 3 4 0 0 0 0 0 0 
28-Jun 3 7 0 0 0 0 0 0 
29-Jun 2 9 0 0 0 0 1 1 
30-Jun 4 13 0 0 0 0 0 1 
01-Jul 10 23 0 0 0 0 0 1 
02-Jul 50 73 0 0 0 0 0 1 
03-Jul 60 133 0 0 0 0 0 1 
04-Jul 60 193 0 0 0 0 0 1 
05-Jul 7 0 263 0 0 0 0 0 1 
06-Jul 9 7 360 0 0 0 0 0 1 
07-Jul 2 9 389 0 0 0 0 0 1 
08-Jul 6 395 0 0 0 0 0 1 
09-Jul 7 402 0 0 0 0 0 1 
10-Jul 3 405 0 0 0 0 0 1 
11-Jul 0 405 0 0 0 0 0 1 
12-Jul 1 406 0 0 0 0 0 1 
13-Jul 0 406 0 0 0 0 0 1 
14-Jul 0 406 0 0 0 0 0 1 
15-Jul 0 406 0 0 0 0 0 1 
16-Jul 1 407 0 0 0 0 0 1 
17-Jul 46 453 0 0 0 0 0 1 
18-Jul 68 521 0 0 0 0 0 1 
19-Jul 159 680 2 2 1 1 0 1 
20-Jul 239 919 3 5 0 1 0 1 
21-Jul 134 1,053 8 13 0 1 0 1 
22-Jul 3 6 1,089 4 17 0 1 0 1 
23-Jul 58 1,147 19 3 6 0 1 0 1 
24-Jul 57 1,204 12 48 0 1 0 1 
25-Jul 49 1,253 15 63 0 1 0 1 
26-Jul 3 3 1,286 4 67 0 1 0 1 
27-Jul 45 1,331 12 79 0 1 0 1 
28-Jul 5 1 1,382 41 120 0 1 0 1 
29-Jul 9 9 1.481 16 136 0 1 0 1 
30-Jul 47 1,528 43 179 0 1 0 1 
31-Jul 17 1,545 7 186 0 1 0 1 
01-Aug 18 1,563 7 193 0 1 0 1 
02-Aug 10 1.573 11 2 04 0 1 0 1 
03-Aug 6 1.579 11 215 0 1 0 1 
04-Aug 5 1,584 12 227 0 1 0 1 



Table 22. Cumulative proportion by date of sockeye salmon counts recorded in the Crescent 
River. 1981-1990. 

Curnul at i ve Proportion" 

Date 1981 1982 1983 1984~ 1985 1986' 1987 1988 1989 1990 

- Continued - 
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Table 22. (p. 2 of 2) 

Cumul ati ve Proporti ona 

Date 1981 1982 1983 1984" 1985 1986' 1987 1988 1989 1990 

Midpoint 7/21 7/21 7/19 7/17 7/18 7/19 7/09 7/15 7/18 

No. days 
for 80% 29 21+ 22+ 31+ 26+ 21 23 2 2 2 5 

" Proportion accrued on last day (1981-1985) represents that portion of the escapement 
estimated after enumeration activities. 
The enumeration site was moved from the outlet of Crescent Lake to approximately 2 
miles above the terminus of the river at Cook Inlet in 1984. 

' Enumeration activities terminated on 16 July 1986. Estimated proportions from King 
and Tarbox (1988). 



Table 23. Age composition o f  sockeye salmon co l lec ted  i n  the Crescent River, 1979-1990. 

Percent Composition by Age classa 

Sample Sam~ l e 
per iod 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other ~ i ; e  

a Percentages weighted by t o t a l  numbers i n  the escapement: 1979-1981, 1986-1990. 



Table 24. Length composi t ion o f  t h e  major age classes o f  sockeye salmon c o l l e c t e d  
i n  t h e  Crescent River,  1980-1990. Length measured from mid-eye t o  f o r k  
o f  t a i  1. 

Male Female To ta l  

Avg Avg Avg R a t i o  
Age Length Stndrd  Sample Length Stndrd  Sample Length Stndrd  Sample Male/ 

Year Class (m) E r r o r  S ize  (m) E r r o r  S ize  (mn) E r r o r  S i ze  Female 



Table 25. Estimated salmon escapement i n t o  t h e  Yentna River, north and south banks 
combined, 7 July  through 12 August, 1990. Species composition of d a i l y  
sonar counts based on f i s h  wheel catches .  

Date 

07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31-Jul 
01-Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
1 1-Aug 
12-Aug 

Sockeye Pink 

Daily Cum 

300 300 
363 663 
414 1,077 
371 1.448 
333 1.781 
244 2.025 
196 2,221 
224 2.445 
184 2.629 
221 2.850 
220 3.070 
484 3,554 

11,136 14,690 
15,811 30.501 
9,342 39,843 
6.035 45.878 
7.794 53,672 
9,762 63.434 
7,422 70,856 
9,547 80.403 

13,113 93.516 
9,500 103,016 
4,871 107,887 
3,807 111,694 
4,039 115.733 
4,846 120,579 
6,658 127,237 
5,569 132.806 
2,194 135,000 
1,227 136,227 
1,039 137,266 

942 138,208 
660 138.868 
541 139,409 
229 139,638 
378 140,016 
274 140,290 

Dai 1 y Cum 

13 13 
11 24 
18 42 
26 68 
2 2 9 0 
20 110 
53 163 
60 223 
47 270 
61 331 
59 390 

125 515 
2,887 3.402 
3.975 7,377 
4,746 12,123 
8,423 20,546 

11,657 32,203 
14,348 46,551 
17.733 64,284 
19,318 83,602 
22,204 105,806 
19,795 125.601 
16.366 141.967 
14,617 156,584 
19,918 176.502 
22,938 199,440 
16,694 216,134 
10.575 226,709 
4,950 231,659 
4,136 235,795 
2,892 238,687 
1,999 240,686 
1,331 242,017 
1,094 243,111 

614 243,725 
456 244,181 
388 244,569 

Chum 

Daily Cum 

Coho Chi nook 

Dai 1 y Cum Dai 1 y Cum 



Table 26. Salmon escapement observat ions i n  Sus i tna  R iver  t r i b u t a r i e s ,  1990. 

Number o f  F i s h  Observed o r  Est imated 

Met hod Source Sockeye Pink Chum Coho Chinook 

A1 exander Creek 
Cache Creek 
Chelatna Lake mark/recap 
Deception Creek 
Goose Creek 
Hewi t t /Whi  skey Lakes we i r  
L i t t l e  Wi l low Cr. 
Montana Creek 
Peters Creek 
P r a i r i e  Creek 
Sheep Creek 
Wil low Creek 

" Sport  F i sh  D i v i s i o n  records.  Alaska Department o f  F ish  and Game, Anchorage. 
Cook I n l e t  Aquacul ture Assoc ia t ion  records,  Soldotna. 



Cumulative proportion by date of sockeye salmon counts recorded in the Yentna 
River, 1981-1990. 

Cumulative Proporti ona 

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

- Cont inued - 



Table 27. (p. 2 of 2)  

Cumulative Proporti ona 

Midpoint 7/16 7/21 7/20 7/21 7/26 7/28 7/27 7/25 7/25 7/25 

No. days 
for 80% 14 14 12 17 6 11+ 17 11 18 15 

" Proportion accrued on last day (1986) represents that portion of the escapement 
estimated after termination of enumeration activities. 



Table 28. D a i l y  ad jus ted f i s h  wheel ca tch  by species f o r  t h e  n o r t h  bank o f  t h e  Yentna 
River .  8 J u l y  through 12 August 1990. 

Date 
Hours 
Opena 

Sockeye Pink Chum Coho Chi nook 

Dai 1 y cumb D a i l y  cumb D a i l y  cumb D a i l y  cumb 

0 0 
0 0 
1 1 
1 2 
1 3 
0 3 
0 3 
0 3 
0 3 
0 3 
0 3 
3 6 
9 15 
4 19 

13 32 
16 48 
18 6 6 
14 8 0 
24 104 
19 123 
21 144 
25 169 
28 197 
39 236 
37 273 
51  324 
83 407 
41  448 
24 472 
44 516 
27 543 
17 560 
23 583 
15 598 
12 610 
16 626 

D a i l y  cumb 

" Fishwheel ca t ch  ad jus ted f o r  24 hours: ( d a i l y  ca tch  * 24 hours)/hours open. 
Actual  catch:  867 sockeye salmon; 5,246 p i n k  salmon; 1,165 chum salmon; 248 coho salmon; 
27 chinook salmon. 



T a b l e  29. D a i l y  a d j u s t e d  f i s h  wheel c a t c h  by s p e c i e s  f o r  t h e  s o u t h  bank o f  t h e  Yentna 
R i v e r ,  8 J u l y  t h r o u g h  12 August 1990.  

Sockeye Pink Chum Coho Chi nook 

Hours 
Date Opena D a i l y  cumb D a i l y  cumb D a i l y  cumb D a i l y  cumb D a i l y  cumb 

08-Jul  27.60 24 24 0 0 3 3 0 0 0 0 
09-Jul  18 .30  3 6 60 0 0 8 1 1  0 0 1 1 
10-Jul  23.30 3 0 9 0 1 1 1 12 2 2 1 2 
11-Jul  19 .00  27 117 0 1 1 13  1 3 3 5 
12-Jul  26.40 1 8  135 1 2 1 14 2 5 0 5 
13-Jul  25.30 7 142 0 2 2 1 6  0 5 1 6 
14-Jul  24.80 7 149 0 2 0 1 6  0 5 2 8 
15-Jul  24.80 8 157 2 4 1 17 0 5 0 8 
16-Jul  24.90 3 160 1 5 1 1 8  0 5 0 8 
17-Jul  20.50 5 165  2 7 0 1 8  0 5 1 9 
18-Jul  14 .30  1 0  175 12 19 2 20 0 5 0 9 
19-Jul  20.90 9 8  273 1 8  3 7 5 25 3 8 0 9 
20-Jul 13 .30  841  1 , 1 1 4  202 239 5 1 76 1 3  2 1 0 9 
21-Jul 15 .00  597 1 , 7 1 1  286 525  101  177 16 3 7 2 11  
22-Jul 9 . 6 0  528 2 ,239  720 1 , 2 4 5  50  227 13  50 0 11  
23-Jul 8 . 4 0  651 2 , 8 9 0  911 2.156 60  287 34 8 4  0 11  
24-Jul 12 .90  586 3 .476  800 2 , 9 5 6  67 354 26 110 2 13  
25-Jul  1 0 . 6 0  790 4 , 2 6 6  1 .800  4 , 7 5 6  113 467 57 167 0 13  
26-Jul 11 .40  413 4 ,679  798 5 , 5 5 4  8 4  551 34 201 0 13  
27-Jul 10.50 571 5.250 894 6 , 4 4 8  69 620 101 302 0 13  
28-Jul 8 . 3 0  882 6 , 1 3 2  1 .735  8 , 1 8 3  78 698 64 366 0 13  
29-Jul  7 .80 311 6 ,443  988 9 .171  8 0  778 71 437 0 1 3  
30-Jul  7 .70  458 6 , 9 0 1  1 .649  10.820 7 8  856 100 537 0 1 3  
31-Jul  7 .00  562 7 , 4 6 3  2 ,647  13 ,467  103 959 144 681 0 13  
01-Aug 6 .60  280 7 , 7 4 3  1 , 2 4 4  1 4 , 7 1 1  109 1 , 0 6 8  127 808  0 1 3  
02-Aug 9 .20  222 7 , 9 6 5  490 15 .201  102 1 , 1 7 0  97 905 0 13  
03-Aug 11 .80  222 8 , 1 8 7  372 15 .573  128  1 , 2 9 8  106 1 .011  0 1 3  
04-Aug 12 .60  166 8 , 3 5 3  324 15 ,897  187 1 , 4 8 5  9 3  1 , 1 0 4  0 1 3  
05-Aug 13 .40  165  8 , 5 1 8  498 1 6 , 3 9 5  145  1 .630  8 6  1 , 1 9 0  2 1 5  
06-Aug 14 .80  133 8 , 6 5 1  300 16 .695  104 1 , 7 3 4  75 1 , 2 6 5  0 1 5  
07-Aug 13 .90  166 8 ,817  321 1 7 , 0 1 6  8 5  1 , 8 1 9  52 1 , 3 1 7  0 1 5  
08-Aug 12 .10  143 8 , 9 6 0  258 1 7 , 2 7 4  121 1 .940  3 8  1 , 3 5 5  0 1 5  
09-Aug 14 .60  89  9 , 0 4 9  156 1 7 , 4 3 0  82  2.022 44 1 , 3 9 9  0 1 5  
10-Aug 15 .80  50 9 , 0 9 9  132 17 ,562  134 2 , 1 5 6  50 1 , 4 4 9  0 1 5  
11-Aug 13 .50  8 0  9.179 87 17.649 96  2 ,252  20 1 , 4 6 9  0 1 5  
12-Aug 11 .30  3 8  9 , 2 1 7  42 1 7 , 6 9 1  72 2 , 3 2 4  21 1 , 4 9 0  0 1 5  

" Fishwheel c a t c h  a d j u s t e d  f o r  24 hours :  ( d a i l y  c a t c h  * 24 h o u r s ) / h o u r s  open .  
~ c t u a l  c a t c h :  4 .201  sockeye  salmon;  7 , 0 5 8  p i n k  salmon;  1 , 1 2 9  chum salmon;  657 coho sa lmon;  11  
ch inook  salmon.  



T a b l e  30. Comparison o f  t empora l  d i f f e r e n c e s  i n  s p e c i e s  c o m p o s i t i o n  o f  
t h e  Yentna R i v e r  s o u t h  bank f i s h  wheel c a t c h ,  1990. 

Sockeye P i n k  

Time Hours 
Da te  P e r i o d  Open # % # % Chum Coho 

8/ 1 0600-1200 2 29 13.6 155 72.4 
8/ 2 2 16 26.7 3 1  51.7 
8/ 2 2 39 21.9 100 56.2 
7/25 2 97 22.0 316 71.7 
7/28 2 104 31 .0  220 65.7 
7/29 2 4 1  21.7 132 69.8 
7/30 2 93 19 .1  3 6 1  74.0 
7/3 1 2 103 14 .4  561 78.6 
T o t a l  522 1876 
Mean P e r c e n t  21.3 67.5 

8/ 1 1201-1800 3 28 19.3 96 66.2 
8/3 3 3 1  35 .6  32 36 .8  
8/3 3 78 24.4 151  47.2 
8/4 3 3 8  22.4 69 40.6 
7/23 3 76 53.9 6 1  43.3 
7/23 3 228 39.3 319 55.0 
7/25 3 175 30.6 370 64.7 
7/27 3 135 39.9 189 55.9 
7/28 3 66 23.5 191  68.0 
7/29 3 60 21.3 189 67.0 
T o t a l  9 15 1667 
Mean Percen t  3 1  .O 54.5 

8/2 1801-2400 4 30  27.0 57 51.4 
7/23 4 57 52.3 47 43 .1  
7/24 4 77 37 .4  109 52.9 
7/25 4 29 34 .1  49 57.6 
7/26 4 22 -50 .0  17 38.6 
7/26 4 14 38 .9  15 41.7 
7/29 4 54 22.0 168 68.6 
7/30 4 6 1  20.7 211 71 .8  
7/3 1 4 30  22.2 9 1  67.4 
T o t a l  374 764 
Mean P e r c e n t  33 .9  54.8 



Table 31. Age composition of sockeye salmon collected in the Yentna River, 1986-1990. 

Percent Composition by Age Cl assa 

Sample Sampl e 
Period 0.2 0.3 1.1 1.2 1.3 1.4 2 . 1  2.2 2 .3  2.4 Size 

Seasonal 
Summary 

" Percentages weighted by to ta l  numbers in  the escapement. 



Table 32. Length composi t ion o f  t h e  major age classes o f  sockeye salmon c o l l e c t e d  
i n  t h e  Yentna River,  1986-1990. Length measured from mid-eye t o  f o r k  
o f  t a i  1. 

Male Fema l e To ta l  

Avg Av9 Avg R a t i o  
Age Length Stndrd Sample Length Stndrd  Sample Length Stndrd  Sample Male/ 

Year Class (mn) E r r o r  5 i z e  (mn) E r r o r  S ize  (mn) E r r o r  S i ze  Female 



Table 33.  Cumulative proportion by date of pink salmon counts recorded in the Yentna 
River, 1981-1990. 

Cumul a t  i  ve Proporti on 

- Continued - 
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Table 33. (p. 2 o f  2) 

Cumulat ive Propor t  i on 

Date 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

20-Aug 0.979 0.999 0.992 0.997 1.000 
21-Aug 0.984 0.999 0.993 0.997 
22-Aug 0.989 1.000 0.993 0.998 
23-Aug 0.992 1.000 0.994 0.998 
24-Aug 0.995 1.000 0.995 0.998 
25-Aug 0.997 1.000 0.996 0.999 
26-Aug 0.999 1.000 0.996 0.999 
27-Aug 1.000 1.000 0.997 0.999 
28-Aug 1.000 1.000 0.998 0.999 
29-Aug 1.000 0.998 0.999 
30-Aug 1.000 0.999 1.000 
31-Aug 1.000 0.999 1.000 
01-Sep 1.000 0.999 1.000 
02-Sep 1.000 0.999 1 .OOO 
03-Sep 1.000 1.000 1.000 
04-Sep 1.000 1.000 1.000 
05-Sep 1.000 1.000 1.000 

M idpo in t  7/27 7/30 7/21 7/27 7/28 7/27 7/27 7/29 7/27 7/28 

No. days 
f o r  80% 2 0 12 16 14 9 8+ 2 0 11 21 12 



Table 34. Oa i l y  ad jus ted f i s h  wheel ca tch  by species f o r  t h e  east bank o f  t he  Susi tna 
R iver ,  12 J u l y  through 1 August 1990. 

Sockeye Pink Chum Coho Chinook 

Hours 
Date Open 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 



Figure 1 .  Upper Cook In le t ,  Alaska, and s i t e s  where sockeye salmon escapement 
was monitored with side-scanni ng sonar. 





South Bank 

-- -- - 

Figure  3.  D i s t r i b u t i o n  o f  salmon sonar  counts  from sho re  i n  t h e  Kenai River ,  1990. 



North Bank 

Figure 4 .  Hourly d i s t r i b u t i o n  of salmon rniqrating past  the Kenai River sonar 
counters ,  1990.  
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North Bank 

South Bank 

F i g u r e  5.  D i s t r i b u t i o n  o f  salmon sonar coun ts  f rom shore i n  t h e  K a s i l o f  R i v e r ,  
1 990. 

-56- 



North Bank 

South Bank 

Figure  6. Hourly d i s t r i b u t i o n  of salmon m i g r a t i n g  p a s t  t h e  Kas i lo f  River  sonar  
c o u n t e r s ,  1990. 
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North Bank 

Figure 7.  Distribution o f  salmon sonar counts from shore in the Crescent 
River, 1990. 



North Bank 

0 
South Bank 

Figure  8. Hourly d i s t r i b u t i o n  of salmon m i g r a t i n g  p a s t  t h e  Crescen t  River  sonar  
c o u n t e r s ,  1990. 
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1 .4  

1 .3 - + water depth Kenai  R iver  Y- 

Date  

Secchi d ~ s k  reading 

Water depth- PM I -- 

Water depth- AM I +- 

26-Jun 01 -Jul 06-Jul I 1  -Jul 16-Jul 21 -Jul 26-Jul 31 -Jul 

Da te  

Figure  9 .  Water dep th  and l i g h t  p e n e t r a t i o n  measured i n  t h e  Kenai and Crescen t  
R i v e r s ,  1990. 



North Bank 

South Bank 

Figure 1 0 .  Distribution o f  salmon sonar counts from shore in the Yentna River, 
1 990. 
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North Bank 

South Bank 

F i g u r e  1 1 .  H o u r l y  d i s t r i b u t i o n  o f  sa lmon m i g r a t i n g  p a s t  t h e  Yentna R i v e r  s o n a r  
c o u n t e r s ,  1990 



The Alaska Department of Fish and Game receives federal funding, all of its public 
programs and activities are operated free from discrimination on the basis of race, 
religion, sex, color, national origin, age, or handicap. Any person who believes he 
or she has been discriminated against by this agency should write to: 

0 EO 
U.S. Depattment of the Interior 
Washington, D.C. 20240 
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