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ABSTRACT 

Sockeye salmon (Oncorhynchus nerka) 1984 escapements i n t o  t h e  f o u r  ma jo r  
r i v e r  systems o f  Upper Cook I n l e t ,  A laska were es t imated  by hydroacous t i c  and 
o t h e r  techniques.  Escapements t o t a l e d  344,571 f i s h  i n t o  t h e  Kenai R iver ,  
231,685 f i s h  i n t o  t h e  K a s i l o f  R iver ,  118,345 f i s h  i n t o  t h e  Crescent R iver ,  
and 194,480-279,446 f i s h  i n t o  t h e  Sus i t na  R i ve r .  Escapements o f  chum salmon 
(0. keta),  coho salmon (0. k i su t ch ) ,  p i n k  salmon (0. gorbuscha), and ch inook 
salmon (0. tshawytscha) i n t o  t h e  Sus i t na  R i v e r  were a l s o  documented from 
va r i ous  sources, Est imates de r i ved  by a  combinat ion o f  sonar and mark- 
r ecap tu re  techniques were 746,724-1,017,022 p i n k  salmon, 764,958 chum salmon, 
190,061 coho salmon, and 121,724 ch inook salmon. Age, sex, l eng th ,  and weight  
da ta  f o r  t h e  above salmon spec ies a r e  a l s o  presented. I n  a d d i t i o n ,  sockeye 
salmon m i g r a t o r y  behav io r  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 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  a re  g iven .  F i n a l l y ,  escapement 
i n fo rma t i  on f o r  Upper Cook I n1  e t  streams compi led by o t h e r  A1 aska Department 
of F i s h  and Game d i v i s i o n s ,  s t a t e  and f ede ra l  agencies, p r i v a t e  consu l t an t s ,  
and n o n p r o f i t  co rpo ra t i ons  a re  documented. 

KEY WORDS: P a c i f i c  salmon escapements, hydroacous t i c  enumeration, 
b i o l o g i c a l  sampling, m i g r a t o r y  behav io r .  



INTRODUCTION 

In 1984 sockeye salmon (Oncorhynchus nerka) escapements were monitored daily 
by the Alaska Department of Fish and Game (ADF&G) in the Kenai, Kasilof, 
Crescent, and Susitna River drainages of Upper Cook Inlet (Figures 1 through 
4). Pink salmon (0. gorbuscha), chum salmon (0. keta), and coho salmon (0. 
kisutch) escapements into the Susitna River were also monitored during the 
sockeye salmon run. 

A description of the Upper Cook Inlet (UCI) management area and its major 
sockeye salmon producing rivers is presented by Tarbox et a1 . (1983). 
Historical information on escapement enumeration efforts can be found in 
Waltemyer et al. (1980). 

The objectives of Upper Cook Inlet escapement research projects conducted by 
the Commercial Fisheries Division on the Kenai , Kasilof, Susitna, and 
Crescent Rivers in 1984 were to estimate: 

1) the magnitude of escapement and migration timing of sockeye salmon in 
the mainstem river; 

2) the age, weight, length (AWL), and sex characteristics of the sockeye 
salmon escapement; and 

3) the magnitude, timing, and distribution of spawning sockeye salmon 
within established tributary index areas (excluding Crescent River). 

Secondary objectives for the Susitna River project were to assess: 

1) the relative magnitude of escapement of coho salmon, chum salmon, and 
pink salmon in the mainstem river; and 

2) the age, weight, length, and sex characteristics of coho salmon, chum 
salmon, and pink salmon escapements. 

Sockeye salmon age composition analysis included an assessment of the 
adequacy of sample size requirements relative to weighting of age class 
proportions by numbers in the escapement. This was the second year of a 
three year study to determine the most appropriate and cost effective age 
composition sampling scheme for the Kenai, Kasilof, and Susitna River sockeye 
salmon escapements. 

The collection of migratory behavior information on the Kasilof and Kenai 
River sockeye salmon escapements was faci 1 i tated by tagging a small 
percentage of fish captured in the fishwheels. Tag recovery information was 
used to determine timing of individual tributary stocks at the sonar site, 
and rate of travel to the spawning grounds. 

An additional objective was to document salmon research conducted on major 
tributaries of the Kenai, Kasilof, Susitna, and Crescent River drainages as 
well as other systems in the UCI area. This includes programs instituted by 
the Division of Commercial Fisheries to estimate the magnitude and age 
composition of sockeye salmon escapement in the Big River and 
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McArthur/Chakachatna River dra inages .  Popul a t i  on e s t ima te s  o r  peak counts  of 
salmon in  UCI s t reams 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  c o n s u l t a n t s ,  and nonpro f i t  corpora t ions  were summarized and 
presented when avai 1  ab l e .  

METHODS 

Since t h e  e a r l y  1960f s ,  t h e  ADF&G has cont rac ted  t h e  Bendix Corporation t o  
develop sonar  equipment t o  count t h e  number of  sockeye salmon migrat ing t o  
spawning grounds in  t h e  major r i v e r s  of t h e  Cook I n l e t  a r ea .  Glacial  s i l t  in  
t h e s e  r i v e r s  s eve re ly  l i m i t s  l e s s  expensive v isua l  means of  escapement 
assessment.  This  development has r e s u l t e d  in  t h e  i n s t a l l a t i o n  of Bendix 
s ide-scanning  sonar  counts  i n  t h e  Kenai , Kasil o f ,  Susi t n a ,  and Crescent  
Rivers .  

Procedures f o r  deployment, opera t ion ,  and ca l  i  b r a t i  on of s ide - scan  sonar  
equipment a r e  summarized by Tarbox e t  a l .  (1983). However, t h e  normal 
procedure of ope ra t ing  ind iv idua l  counters  on oppos i te  s i d e s  of t h e  r i v e r  and 
in  c l o s e  proximity t o  each o t h e r  was abandoned a t  Sus i tna  S t a t i o n  in  1984 
because of t h e  l a c k  of a  s u i t a b l e  s i t e  on t h e  west bank of t h e  r i v e r  (King 
and Tarbox 1984). Escapement e s t ima te s  f o r  1984 cons i s t ed  of apportioned 
sonar  counts  from t h e  e a s t  bank of t h e  r i v e r  a t  Sus i tna  S t a t i o n ,  apportioned 
sonar  counts  from Yentna S t a t i o n ,  and mark/recapture e s t ima te s  der ived  f o r  
Flathorn and Sunshine S t a t i o n s  ( B a r r e t t  e t  a l .  1985). 

Additional changes in  research  p r o j e c t  ope ra t ions  in  1984 included moving t h e  
Crescent  River salmon enumeration p r o j e c t  from t h e  o u t l e t  of Crescent  Lake t o  
a  s e c t i o n  of t h e  lower r i v e r  approximately one and one-half  mi les  from i t s  
terminus a t  Cook I n l e t .  The primary purpose of t h e  move was t o  provide 
t imely  escapement e s t ima te s  necessary f o r  more p r e c i s e  management of t h e  
Western S u b d i s t r i c t  commercial f i s h e r y .  Problems a s soc i a t ed  with t h e  
Crescent  Lake o u t l e t  s i t e  r e l a t i v e  t o  f i s h e r y  management a r e  d iscussed  i n  
Tarbox e t  a l .  (1983).  Analysis  of  migratory behavior and t iming d a t a  i n  t h i s  
r e p o r t  r e f l e c t s  t h i s  change in  s i t e  l o c a t i o n .  

In 1984 an e f f o r t  was made t o  determine t h e  degree of migrat ion ou t s ide  t h e  
normal s ide-scan  sonar  counting range (18 m) on t h e  nor th  bank of t h e  Kenai 
River,  and e a s t  bank of t h e  Sus i tna  River.  To accomplish t h i s ,  t h e  counting 
range was extended t o  24 m and a  r a t i o  of  counts  i n s i d e  18 m t o  counts  i n s i d e  
24 m was genera ted .  This  r a t i o  was then appl ied  t o  t h e  hourly o r  d a i l y  sonar  
count t o  more accu ra t e ly  e s t ima te  t h e  d a i l y  escapement. A minimum of four  
observa t ions  of f i v e  minutes o r  longer  were conducted d a i l y .  Kenai River 
north bank sonar  counts  were ad jus ted  from 19 J u l y  through 29 J u l y .  Since t h e  
degree of o f f sho re  d i s t r i b u t i o n  i n  t h e  Kenai River var ied  throughout t h e  day, 
observa t ions  were scheduled a t  r egu la r  i n t e r v a l s  and, f o r  those  time blocks 
when o u t s i d e  d i s t r i b u t i o n  was observed, each hourly count was ad jus t ed  by t h e  
r a t i o  e s t a b l i s h e d  in  t h e  most r e c e n t  observat ion per iod .  Sus i tna  River e a s t  
bank sonar  counts  were ad jus ted  from 9 J u l y  through 8 August. Data from 
observa t ions  were summed on a  d a i l y  b a s i s  and a  s i n g l e  r a t i o  based on a1 1 
observa t ions  was appl ied  t o  t h e  d a i l y  count.  



Field enumeration activities in 1984 began and ended on the following dates: 

Kenai River - 22 June to 8 August 
Kasilof River - 10 June to 31 July 
Susitna River - 1 July to 8 August 
Crescent River - 15 June to 31 July 

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 oped 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 exploitation rate of the Western Subdistrict set 
gillnet fishery from 3 1  July through 20 August. 

Fishwheels were installed at the Kenai, Kasilof, and Susitna River sites to 
assess migration timing, provide re1 ative salmon species abundance data for 
apportionment of sonar counts, and obtain age, weight, length, and sex 
composition (AWL) samples. To derive species apportionment of sonar counts, 
daily fishwheel catches were grouped into samples of at least 150 salmon. 
The daily sonar count was then multiplied by the relative abundance of each 
species captured by the fishwheels to estimate the apportioned sonar count by 
species. Sonar counts enumerated in Crescent River were apportioned daily 
(after 21 July) based on lower river hook and release (snagging) catch. AWL 
information for Crescent River stocks was obtained from fish taken by beach 
seine operated in Crescent Lake. 

The AWL data obtained from each salmon species were as follows. 

1) Chum and coho salmon. Age (scale), weight, length (mid-eye to fork 
of tail ) , and sex composition data were collected from a1 1 adults 
captured. 

2) Pink salmon. A minimum of 10 weight, length, and sex composition 
samples were coll ected daily. 

3)  Sockeve salmon. Length and weight data from sockeye salmon were 
limited to approximately 600 samples per river. Generally, all fish 
captured were sampled until this level was achieved, under the 
assumption that lengths and weights by age class and sex do not 
change significantly through time. All fish captured during the 
season were examined for sex re1 ated characteristics and sex ratios 
were determined by grouping all samples together regardless of timing 
of sampl i ng . 
Scales were taken from the first 300 adults captured to provide 
"known" growth pattern samples for the stock separation catch 
allocation program (Cross, pers. comm.). The sockeye salmon age 
composition (scale) sampl ing program was then a1 tered in an attempt 
to determine the degree of season variation in age composition 
occurring the Kenai, Kasilof, and Susitna Rivers. This was 
accomplished by breaking the escapement by river into several periods 
and weighting the age composition within each period by the 
apportioned sonar count obtained during the period. These data were 



then recombined t o  derive a weighted t o t a l  season age composition 
which was compared t o  the  age composition derived by grouping a l l  
samples together.  For each method, the  number of f i sh  (E. j ) ,  
standard deviation ( E t j ) ,  and confidence interval  (CI of each major 
age cl ass were cal cul ated using the fol 1 owing formul ae (Cochran 
1977). 

E t j  = E t * P t j  E t  = Estimated number 
P t j  ( 1 -P t j )  of f i  sh escaping 

v[Et j ]  = ( ~ t ) 2  - - - - - - - - - -  during stratum t .  
N t  - 1 P t j  = Proportion of the  

T sample taken 
E . j  = 1 Etj during stratum t 

t = 1 t ha t  i s  age j. 
N t  = Sample s i ze  fo r  

T stratum t .  
V[E.j] = x  V[Etj] Etj = Estimated number 

t = l  of f i sh  of age j 
escaping during 
stratum t .  

T = Number of s t r a t a .  
E . j  = Estimated number 

of f i s h  age j 
escaping during 
the  season. 

CI = +/- V[E.j]*t(a=0.05, n-1 d . f . )  

Data were then formatted in a contingency tab le  using number of f i sh  
by age c l a s s  (R) by sampling period (C) fo r  the  method selected.  A 
Chi-square t e s t  was then performed on the  data s e t  t o  determine i f  
the  numbers of f i sh  by age c l a s s  was independent of time of sampl ing 
( H ) .  I f  the  null hypothesis was re jected (an indication of d i f f e r -  
ences in age c l a s s  frequency by period),  then the Chi-square t e s t  was 
repeated between periods t o  determine when changes in age composition 
occurred. 

Bernard (1983) out1 ined the  necessary sampl e s izes  t o  simultaneously 
estimate the  t r ue  proportion of each major age group in the  escape- 
ment within 5 percentage points 90% of the  time. The sample s izes  
presented below are  maximum numbers of samples necessary t o  meet the  
above precision level and are  based on h i s to r ica l  age composition 
data .  Because of the  degree of var ia t ion in the  proportion of the 
dominant age c l a s s  in h i s to r ica l  data,  the  maximum sample level was 
selected f o r  the  Kasilof and Susitna Rivers. Since " ideal"  sample 
l eve l s  are  based on h i s t o r i c  information, f a i l u r e  t o  obtain the  level 
does not necessari ly reduce preci sion. Sample s i ze  adequacy was eval-  
uated a f t e r  age c l a s s  proportions and number of age c lasses  was known 
Essent ia l ly ,  i t  was decided t o  obtain as many samples as possible 
every th ree  t o  four days within the following l imi t s :  



Kenai River.  The f i r s t  day a f t e r  sonar  counts  reach 10,000 per  
day, we attempted t o  sample up t o  500 f i s h  i n  a 24-hour per iod .  
Sampling was continued a t  t h i s  l eve l  u n t i l  sonar  counts  dropped 
below 10,000 per  day. 

Kasi lof  River.  All f i s h  captured (up t o  640) were sampled in  a 
24-hour per iod .  

Sus i tna  River.  The f i r s t  day a f t e r  apport ioned sockeye salmon 
sonar  counts  reach 10,000 per  day, up t o  640 f i s h  were sampled in  a 
24-hour per iod .  This sampl ing schedule was continued u n t i l  counts  
dropped below 10,000 per  day. 

Periods f o r  weighting were e s t a b l i s h e d  post-season and age composition was 
der ived  i n  one of fou r  ways. 

Method I - All samples were combined i n t o  one period (unweighted age com- 
p o s i t i o n ) .  

Method I 1  - Three t o  f o u r  per iods of roughly equal escapement were d e t e r -  
mined and an age composition der ived  based on a l l  samples taken wi th in  
t h a t  per iod .  The d a t a  was recombined t o  g e t  a t o t a l  weighted age composi- 
t i o n .  

Method I11 - Samples from one o r  more d a t e s  (but  not a l l )  were used wi th in  
each period t o  d e r i v e  t h e  age composition f o r  t h a t  per iod  and t h e  period 
t o t a l s  were recombined t o  g e t  a t o t a l  weighted age composition. 

Method IV - Forty samples per  day wi th in  each period were used t o  d e r i v e  
t h e  age composition f o r  t h a t  per iod ,  and t h e  period t o t a l s  were recombined 
t o  g e t  a t o t a l  weighted age composition. This  a n a l y s i s  was included t o  
provide some pe r spec t ive  on h i s t o r i c a l  sampling l e v e l s  (Tarbox e t  a l .  
1983).  Cases where more than one d a t e  per  per iod was used (Methods I 1  and 
111) r e s u l t e d  when t h e  d e s i r e d  sample s i z e  was no t  achieved i n  24 hours.  

A p ropor t ion  of sockeye salmon captured by fishwheel i n  t h e  Kenai and Kasi lof  
Rivers were marked p r i o r  t o  r e l e a s e  with Floy spaghe t t i  t a g s .  In an e f f o r t  
t o  minimize handling s t r e s s  on tagged f i s h ,  no AWL information was taken 
during t h e  tagging  process .  In add i t i on ,  f i s h  were not  allowed t o  accumulate 
in  fishwheel l iveboxes  overnight  p r i o r  t o  tagging days. Recapture techniques 
included wei r  ope ra t ions  on s e l  ec ted  t r i b u t a r i e s ,  spawning ground surveys,  
and r e t u r n s  from t h e  s p o r t  and commercial f i s h e r i e s .  

Index-area escapement surveys were conducted by s t a f f  personnel on t h e  Kenai , 
Kas i lo f ,  and Susi t n a  Rivers ,  and var ious  minor Northern D i s t r i c t  r i v e r  
systems. A combination of he1 i c o p t e r ,  f i x e d  wing a i r c r a f t ,  and f o o t  surveys 
were conducted from 1 August t o  5 September. These surveys have been 
conducted annual ly t o  obta in  an ind ica t ion  of spawner d i s t r i b u t i o n  and 
re1 a t  i ve escapement magnitude wi t h i  n t r i  bu t a r i  e s  . Index a rea  counts ,  and 
o the r  survey d a t a  documented in  t h i s  r e p o r t  r ep re sen t  peak l i v e  and dead 
counts .  Data from non-peak surveys a r e  s to red  in  Commercial F i she r i e s  
Divis ion s t ream survey f i l e s  in  Soldotna. 



Migra tory  behavior o f  sockeye salmon a t  the  sonar s i t e  was assessed by 
ana lys is  o f  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  sec to r ) ,  hou r l y  d i s t r i b u t i o n ,  bank preference f o r  t r a v e l ,  cumulat ive 
percentage o f  sonar counts by day (migra tory  t im ing ) ,  and t a g  recovery 
i n fo rma t ion .  

M ig ra to ry  behavior da ta  (side-scan sec tor  and hou r l y  d i s t r i b u t i o n  of counts) 
were analyzed over t ime  us ing  ana lys is  and p l o t t i n g  programs descr ibed i n  
Roberson e t  a l .  (1982). Migra tory  t i m i n g  data  were based on apport ioned 
sonar counts. 

RESULTS AND DISCUSSION 

The f o l  1  owing escapement da ta  are presented by drainage. Factors a f f e c t i n g  
accuracy o f  counts, and sources o f  m o r t a l i t y  above the  sonar s i t e  (no tab ly  
t h e  s p o r t  f i s h i n g  harvest)  are presented where known. 

Kenai R iver  

During the  p e r i o d  o f  22 June through 8  August 1984, 352,701 f i s h  t a r g e t s  were 
enumerated i n  t h e  Kenai R iver  (Appendix Table 1 ) .  The apport ioned sockeye 
salmon t o t a l  o f  333,914 was expanded t o  344,571 t o  account f o r  f i s h  passing 
t h e  sonar s i t e  a f t e r  8  August (Table 1). Th is  was t h e  lowest  est imated 
sockeye salmon escapement s ince  1979, and represented approximately 98% of 
t he  minimum escapement goal o f  350,000 f i s h .  The est imated number o f  
p o t e n t i a l  spawners (sonar count minus spo r t  harvest  above the  Soldotna 
br idge)  was 307,801 f i s h  (Table 2 ) .  

I n d i v i d u a l  t r i b u t a r y  escapement est imates and sources o f  da ta  are  presented 
i n  Tables 3  and 4. Record numbers o f  f i s h  were enumerated i n  Ptarmigan 
Creek, Hidden Lake, and Russian River .  Peak counts f o r  a l l  t r i b u t a r i e s  
con t r i bu ted  t o  an index area escapement t o t a l  which exceeded any year  on 
record, and represented a  minimum o f  62% o f  t he  est imated spawners i n  t he  
drainage. 

As i n  t he  prev ious two years, the  degree o f  bank o r i e n t a t i o n  e x h i b i t e d  by 
sockeye salmon changed as t h e  season progressed. F i sh  m ig ra t i ng  up the  south 
bank fo l lowed the  h i s t o r i c  p a t t e r n  o f  moving c l o s e r  t o  shore as passage r a t e  
increased (F igure  5  and Appendix Tables 2  and 3) .  Nor th bank f i s h  a l so  
e x h i b i t e d  t h i s  p a t t e r n  du r ing  the  f i r s t  h a l f  o f  t he  escapement, however, 
d i s t r i b u t i o n  was r e l a t i v e l y  even across the  subs t ra te  f o r  t h e  p e r i o d  22 
through 26 J u l y  when approximately 37% o f  the  t o t a l  f i s h  t a r g e t s  were 
enumerated (F igure  5  and Appendix Tables 4  and 5) .  Extension o f  t he  count ing 
range beyond the  normal opera t ing  d is tance i nd i ca ted  f i s h  were m i g r a t i n g  i n  
t he  area immediately beyond the  o f f sho re  end o f  t he  substrate.  Adjustment o f  
d a i l y  sonar counts by the  r a t i o  o f  counts w i t h i n  18 m t o  counts w i t h i n  24 m 
(Appendix Table 6) increased n o r t h  bank t o t a l  f i s h  t a r g e t s  f o r  t he  season by 
7.5%. Hour ly  d i s t r i b u t i o n  o f  f i s h  t a r g e t s  was concentrated between 1700 h r  
and 0400 h r  on both banks du r ing  the  peak o f  t he  run  (F igure 6 and Appendix 
Tables 7  through 10). S i x t y - f i v e  percent  o f  t he  recorded f i s h  t a r g e t s  were 
counted on t h e  n o r t h  bank i n  1984 (Table 5) .  Peak sockeye salmon passage 
date  preceded the  midpoint  o f  t he  run  by f o u r  days, t h ree  days, and f o u r  



Table 1 .  Estimated sockeye salmon escapement recorded by s i d e  scan sonar  i n  t h e  
Kenai , Kasi l o f ,  Crescent ,  and Susi tna Rivers ,  1973-1 984. 

System 
Year Kenai R . U  Kasilof R. Crescent R .  Sus i tna  R.U 

I /  Includes counts  a f t e r  21 June only. - 
2/ Apportioned sonar  counts  from Sus i tna  S t a t i o n  unless  otherwise ind ica t ed .  - 
31 No counts  conducted. - 
41 Includes counts  o r  e s t ima te s  from designated e a r l y  period ( p r i o r  t o  15 June ) .  
A 

51 Apportioned sonar  counts  from Yentna S t a t i o n  and Sus i tna  S t a t i o n  e a s t  bank. - 
6 /  Apportioned sonar  count from Yentna S t a t i o n  and mark/recapture e s t ima te  from 
A 

Sunshine S t a t i o n .  



Table 2 .  La te  r u n  Kenai R i ve r  sockeye salmon escapement summary, 1968-1984. 

Russian R i v e r  Kenai R i v e r  Est imated T o t a l  Sonar Count 
Sonar Spor t  Mainstem Harvest  Abo v Less Spor t  

Year count!! ~ a r v e s g i  Spor t  l iarvest?/ Sonar S i t e  ~ a r v e s t /  

1 1  M u l t i p l e  t r ansduce r  sonar 1968-1977, s i d e  scan sonar 1978-1934. - 
21 Nelson (1985).  - 
31 Data f r om  Spo r t  F i s h  D i v i s i o n  S ta tew ide  Harvest  Est imate.  Inc ludes  ha rves t  - 

above t h e  Soldotna b r i d g e  (and sonar s i t e )  on ly .  
41 T o t a l  o f  Russian R i v e r  s p o r t  ha r ves t  and Kenai R i v e r  mainstem ha rves t  above - 

t h e  Soldotna b r idge .  
5/ Considered es t ima te  o f  spawners above t h e  sonar s i t e .  - 
61 Cross e t  a1 . 1983. - 
71 P r e l  i m i  na ry .  - 



Tab le  3 .  Peak l a t e  r u n  sockeye salmon escapement counts  i n  e i g h t  index areas, Kenai R i ve r  dra inage,  1969-1934. 

Car te r -  Tern 
Russiay 

To t a  1 
Ra i 1 road Johnson Moose Ptarmigan (Mud) Qua r t z  Hidden Index Area 

Year Creek Creek Creek Creek Lake Creek Lake ~ i v e r - 1  ~ s c a ~ e r n e n t y  

1 1  Inc ludes  t o t a l  w e i r  counts  o f  f i s h  e n t e r i n g  Lower Russian Lake and peak count  o f  escapement below f a 1  1s. - 
2/ To ta l  o f  i n d i v i d u a l  counts  rounded t o  t h e  neares t  hundred f i s h .  - 
31 Ac tga l  da ta  n o t  a v a i l a b l e .  Average c o n t r i b u t i o n  t o  t h e  t o t a l  index f o r  years  1968, 1970, 1971, 1973, - 

1975, and 1977 used t o  es t ima te  t h e  escapement. 
41 F.R.E.D. D i v i s i o n  w e i r  count .  - 
51 No counts conducted. - 
6/ Ralph Browning, pers .  comm. 



Tab1 e 4 .  Salmon escapement counts conducted on selected t r i b u t a r i e s  of the  
Kenai River, 1984. 

Peak Count 
Tributary Met hod Sockeye Pink Coho C h u m  Chinook 

Russian River Weir 28,91d/  4,000 3 9 011 

2 / Quartz Creek- Wei r 37,659 some 3,600 some 497 

Crescent creek21 Stream Count 28 

Ptarmigan creek?./ Stream Count 18,000 

Grant creel& Stream Count 263 

Juneau ~ r e e k 2 !  Stream Count 

Benjami n creek!!/ Stream Count 

Moose ~ r e e g l  Stream Count 

11 Early r u n  only. Counted from 9 June through 16 July (Nelson 1955). - 
21 FI agg 1984. - 
3/ Browning, pers.  comm. 
4/ Hammarstrom e t  a l .  1985. - 
5/ Jack Dean, pers. comm. - 
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days, respect ively ,  f o r  the  north bank, south bank, and both banks combined 
(Table 5 and Appendix Tables 11 and 12).  Eighty percent of the  escapement 
passed the  sonar counters in a period of 24 days, making t h i s  an escapement 
of 1 ong duration re1 a t i  ve t o  recent years (Tab1 e 6 ) .  Length of escapement 
duration may in par t  be due t o  commercial harvest t a c t i c s  used in 1984 when 
the  majority of the  catch by the  Central D i s t r i c t  d r i f t  f l e e t  was taken pr ior  
t o  18 July.  After t h i s  date,  the f ishery was cur ta i l ed  t o  allow adequate 
escapement t o  reach the  r i ve r  (Ruesch 1985). 

Tagging e f f o r t s  resul ted in the placement of 693 tags in sockeye salmon, and 
subsequent recovery of 109 tags (15.7%; Appendix Table 13).  A summary of tag 
recoveries by r i v e r  mile i s  presented in Table 7. Rate of t ravel  (miles per 
day) appears t o  be depressed in proximity t o  the  sonar s i t e  although small 
sample s i ze  precludes confirmation of t h i s  phenomenon. Rate of t ravel  in the 
v i c in i t y  of the  tagging s i t e  may be a r e s u l t  of s t r e s s  associated with the  
tagging process. Barrett  e t  a l .  (1985) a lso  found differences in travel  
r a t e s  between s t a t i ons  a t  d i f fe ren t  distances from the  tagging location.  
Suggested possible causes incl uded temporary tagging s t r e s s  and/or mi 11 i ng 
ac t i v i t y .  Other observations t ha t  the  tagging process tends t o  temporarily 
slow down the  r a t e  of migration are  found in Ki l l ick  (1955) and Verhoeven and 
Davidoff (1962). 

As expected, t ravel  time generally increased with increasing distance from 
the  tagging locat ion.  Average t ravel  time t o  recovery s i t e s  a t  Hidden Creek 
(11.2 days) and the  Russian River weir (20.3 days) compare favorably with 
travel  times established by Davis e t  a l .  (1972) of 10.6 days, and 18 days t o  
the  same 1 ocations. 

A t o t a l  of 7,778 sockeye salmon was captured in fishwheels (Appendix Tables 
14 and 15) .  Length and weight data were obtained from 2,065 and 502 f i sh ,  
respect ively .  Average length,  average weight, and r a t i o  of males t o  females 
i s  presented by age c l a s s  and sex in Appendix Tables 16 and 17. 

Visual comparison of age composition by period and between methods (Table 8) 
indicated very l i t t l e  change in the proportion of the dominant age c lass  
regardless of sampling s t ra tegy or  timing. However, Method I 1  (of the  three  
by-peri od analyses) met sampl e s i  ze requi rements proposed by Bernard (1983) 
of 522 ageable f i s h  per period ( f ive  age groups; predominant age group 40% of 
sample). Chi-square t e s t  on Method I1 data revealed t h a t  there  was some 
dif ference in age c l a s s  frequency by sampling period when a11 periods and a l l  
age c lasses  were tes ted together ( a = 0.05). When sequential periods were 
tes ted in pa i r s ,  r e s u l t s  indicated t h a t  differences in age c l a s s  frequency 
occurred between sample periods one and two and two and three ,  b u t  not 
between periods th ree  and four .  These data ,  when interpreted r e l a t i v e  t o  
r e s u l t s  of Method I ,  indicate t ha t  there  was a s l i g h t  change in age 
composition in the  f i r s t  half  of the  season, and v i r t ua l l y  no change in age 
composition during the  second ha1 f of the  escapement. Therefore, Method I1  
was used t o  character ize  the  age composition of the  escapement. The Kenai 
River sockeye salmon escapement was made up  primarily of age 1.3 (38.2%), 1.2 
(23.4%), 2.3 (19.2%), and 2 . 2  (12.8%) f i sh  (Table 9 ) .  

Fish t a rge t s  a t t r ibu ted  t o  pink salmon, coho salmon, and chinook salmon are 
considered minimum estimates.  Run  timing, counter l imi ta t ions ,  and spawning 
s i t e  locat ions  r e l a t i v e  t o  the sonar s i t e  are  fac tors  discussed in Tarbox e t  



Table 6 .  Date o f  cumu la t i ve  percen t  o f  l a t e  r u n  sockeye salmon counts recorded 
i n  t h e  Kenai R i ve r ,  1968-1984 1/. 

Date by 10% I n t e r v a l  
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

1968 7/08 7/15 7/17 7/18 7/20 7/21 7/23 7/24 7 /28  8/ 08 

1969 6/20 6/21 6/23 6/27 7/01 7/06 7/12 7/19 7 /28  8 /09  

1970 6/28 7/13 7/15 7/22 7/25 7/27 7/29 8/01 8 / 0 3  81 09 

1972 7/17 7/21 7/22 7/23 7/24 7/25 7/26 7/27 7/29 8/01 

1973 7/12 7/15 7/19 7/21 7/22 7/23 7/24 7/26 7/28 S/ 09 

1974 7/04 7/08 7/12 7/16 7/17 7/21 7/25 7/28 8/02 8/ 07 

1975 7/15 7/19 7/21 7/23 7/24 7/26 7/28 7/30 8/01 81 06 

1976 7/09 7/15 7/19 7/20 7/20 7/21 7/22 7/24 7 /23  8 /  2 5 

1977 7/11 7/13 7/14 7/15 7/16 7/18 7/20 7 /23  7/28 81 04 

1978 7/16 7/17 7/17 7/18 7/19 7/20 7/21 7/26 8/01 8/23 

1979 7/15 7/17 7/18 7/19 7/19 7 /20  7/21 7/22 7/25 8 / i  6 

1980 7/17 7/17 7/17 7/18 7/10 7/19 7/20 7/21 7/22 S/ 05 

1981 7/07 711 0 7/13 7/14 7/16 7/18 7/19 7/21 7/25 - L/  3 "  

1982 7/18 7/19 7/19 7/20 7/21 7/23 7/25 7/27 7/29 - 3/ 

1983 7/15 7/16 7/18 7/18 7/19 7/20 7/21 7/23 8/01 8/12 

1984 7/16 7/18 7/18 7/20 9/22 7/23 7/24 7/25 8 /08  -. 41' 

1 1  Date on which percentage l e v e l  equaled o r  exceeded. - 
21 Est imated 1% o f  t h e  escapement occur red  a f t e r  2 August (end o f  enumeration 

p e r i o d ) .  
3/ Est imated 4% o f  t h e  escapement occur red  a f t e r  4 August (end o f  enumeration - 

p e r i o d ) .  
4/ Est imated 3% o f  t h e  escapement occur red  a f t e r  8 August (end o f  enumerat ion - 

p e r i o d ) .  



Table 7. Summary of  tagged sockeye salmon movement p a t t e r n s  i n  t h e  Kenai R iver ,  1984. 

Average 
Days f rom Tagging Rate o f  

R i ve r  No. o f  Tag Tag Recovery t o  Recovery Trave l  
M i l e  Loca t ion  Recover ies Method Range Mean M i  1 es/ ~ a ~ l !  

< 0 East Forelands 1 Set  g i l l  n e t  - - 11.0 -3.2 
< 0 Ma1 i f ons  ky Beach 1 Set  g i l l  n e t  - - 11.0 -2.0 

9 1 G i l l  n e t  Same day -1 0.0 
11 2 Hook and 1 i n e  3 5 4.0 -2.0 
14 1 G i l l  n e t  - - 8 .0  -0.6 
17 4 Hook and 1 i n e  1 7 3.8 -0.7 
18 5 Hook and 1 i n e  0 3 1.6 -0.9 
19 1 Hook and l i n e  Same day - - 
19.5 T a g g i n g s i t e  4 F i  shwheel - r ecap tu re  0 16 7.8 - - 
19.5 T a g g i n g s i t e  6 Recovered dead 2 8 3.0 - - 
2 1 5 Hook and l i n e  1 3 1.6 +0.9 

I 23 N 2 Hook and l i n e  3 4 3.5 +1 .O 
29 1 Hook and l i n e  - - 6.0 +1 .5  
3 1 1 Hook and l i n e  - - 4.0 +2.8 
3 6 3 Hook and l i n e  6 9 7.3 *2.3 
46 1 Hook and l i n e  - - 3.0 +3.9 
6 6 Hidden creek21 26 Weir 5 25 11.2 +4.2 
74 Russian R. con f luence  4 Hook and l i n e  7 13 9.5 +5.7 
76.5 Russian ~ i v e r /  19 Weir 3 39 20.3 +2.8 
84 Qua r t z  Creek 12 Weir 11 35 21.9 *2.9 

105 Rai 1 road Creek 1 Hook and l i n e  - - 22.0 +3.9 

11 S ign  i n d i c a t e s  d i r e c t i o n  o f  t r a v e l  a f t e r  tagging.  
2/ Inc ludes  approx imate ly  3 m i l e s  o f  t r a v e l  up Hidden Creek above t h e  mouth a t  S k i l a k  Lake. - 
3/ Inc ludes  approx imate ly  2.5 m i l e s  o f  t r a v e l  up Russian R i v e r  above con f luence  w i t h  t h e  Kenai R i ve r .  - 



Table 8. Comparison o f  f o u r  methods o f  de te rmin ing  age compos i t i on  o f  sockeye salmon 
c o l l e c t e d  i n  t h e  Kenai R ive r ,  1984. 

Percent Composi t ion by Age ~ l a s s l /  Sampl e  
Method 1.1 0.3 1.2 2.1 1.3 2.2 1.4 2.3 3.2 3.3 S i ze  

1 /  95% con f idence  i n t e r v a l :  k f i gu res  i n  paren thes is .  - 
21 Method I - A l l  a g e c o m p o s i t i o n  samples grouped t oge the r ;  a g e c o m p o s i t i o n  no t  - 

weighted t o  numbers i n  escapement. 
3/ Method I 1  - Combined, weighted age composi t ions f rom f o u r  pe r i ods  us i ng  da ta  - 

from a l l  dates w i t h i n  each pe r i od .  
41 Method I 1 1  - Combined, weighted age compos i t i on  f rom f o u r  per iods  us i ng  da ta  - 

from one o r  more, b u t  no t  a l l ,  dates w i t h i n  each pe r i od .  
5 /  Method I V  - Combined, weighted age compos i t i on  f rom f o u r  pe r i ods  u s i n g  up t o  - 

40 samples per  day w i t h i n  each pe r i od .  



Table 9 .  Age composi t ion of sockeye salmon c o l l e c t e d  i n  t h e  Kenai R i v e r ,  
1969-1 984. 

Sampl e Percen t  Composition by Age C l a s s  Sample 
Period 7 .1 1 .2  1 . 3  1 . 4  2.1 2.2 2 .3  Other S i z e  

6122-7/18/84 0 24.7 42.6 1 . 3  0.2 1 1 . 9  18.2  1 . O  58 0 

711 9-7/22/84 0 20.4 35.0  3 .8  0.1 15 .0  22.5 3.1 8 08 

7123-7125184 0 25.3 37.7  4 .3  0 1 0 . 0  20.0 2.6 4 67 

7126-end 0 .7  23.2 36.0  5.5 2.1 1 4 . 6  1 5 . 8  4 . 2  509 

Seasonal 
Summary -- 

11  1978 weighted - Source:  Bethe e t  a l .  ( 1 9 8 0 ) .  - 
21 Percen tages  weighted by t o t a l  numbers of f i s h  i n  escapement.  - 



a l .  (1981 and 1983) which influence accuracy of escapement estimates fo r  
these species.  No additional pink salmon and coho salmon escapement 
estimates were made fo r  the  mainstem Kenai River, but avai lable  information 
concerning t r i  butary spawning popul a t i  ons i s  summarized in Tabl e 4. ADF&G 
Sport Fish Division estimated 39,172 l a t e  run  chinook salmon (range 
25,003-64,687) entered the  Kenai River in 1984, with a harvest of 7,376 f i sh  
(Hammarstrom e t  a1 . 1985). 

Sonar counts a t t r ibu ted  t o  sockeye salmon appear t o  be a r e l a t i ve ly  accurate 
measurement of escapement within the  Kenai River drainage. The magnitude of 
the  r u n  and shor t  duration of entry are  ideal f o r  counting with the  Bendix 
system. Despite the  l e s s  than ideal shore oriented behavior exhibited by 
f i sh  migrating up the  north bank, oscil loscope monitoring during c r i t i c a l  
passage periods indicated t ha t  95% of the  t o t a l  f i sh  t a rge t s  counted were 
within the  18 m normal operating range of side-scan sonar. In addit ion,  
entry of sockeye salmon into  the  drainage i s  e a r l i e r  than coho salmon and 
pink salmon escapements, and the  difference in r u n  s i z e  between sockeye 
salmon and chinook salmon implies t h a t  t h i s  i s  e s sen t i a l l y  a s ing le  species 
system re1 a t ive  t o  escapement estimation e r rors  caused by mi sapportionment of 
f i sh  t a rge t s .  

Kasi 1 of River 

A t o t a l  of 234,723 f i sh  t a rge t s  were counted a t  the  Kasilof River sonar s i t e  
from 10 June through 31 July 1984 (Appendix Table 18).  The apportioned 
sockeye salmon count of 216,988 was expanded t o  account fo r  f i sh  migration 
in to  the  system pr io r  t o  10 June and a f t e r  31 July ,  resu l t ing  in a to ta l  
sockeye salmon escapement estimate of 231,685 (Table 1 ) .  This t o t a l  exceeds 
the  maximum escapement goal of 150,000 f i sh  by approximately 54% and 
represents the  f i f t h  consecutive year t ha t  the goal has been exceeded. 

The Fisheries Rehabil i tat ion,  Enhancement, and Development Division (FRED) 
Crooked Creek Hatchery contribution t o  the  escapement was estimated t o  be 
approximately 15% (prel iminary data ;  Fl agg 1984). Adults returning in 1984 
used f o r  a r t i f i c i a l  propagation numbered 11,141, reducing the  number of 
potenti a1 natural spawners t o  220,544 (Tabl e 10) . 
Approximately 74% of the  estimated sockeye salmon escapement was enumerated 
in t r i b u t a r i e s  of Tustumena Lake (Table 11).  Nearly one-half (Table 12; 
47.1%) of the  enumerated spawners entered Glacier Fla t  Creek, exceeding 
h i s t o r i c  spawner numbers and optimum spawner dens i t i es  presented in Tarbox e t  
a l .  (1983). 

Spawning ground tag recovery data a re  presented in Appendix Table 19 and 
summarized in Figure 7. This histogram i l l u s t r a t e s  the  percentage of t o t a l  
tags recovered in Tustumena Lake t r i b u t a r i e s  (grouped by date of tagging a t  
the  sonar s i t e )  expressed in  number of f i s h  enumerated by sonar during each 
tagging period. In contras t  t o  previous years,  Bear Creek and Glacier Flat  
Creek f i s h  were present a t  the  sonar s i t e  in r e l a t i ve ly  high numbers 
throughout the  counting period. 

Tag recovery data  were a lso  examined t o  determine mean 1 ake residence time 
( in  days) of f i sh  bound fo r  Bear and Glacier Fla t  Creeks (Table 13) .  I t  
appears t h a t ,  as might be expected, t ravel  time (residence time) was greater  



Tab1 e 10 .  Kasi l o f  River  sockeye salmon escapement summary, 1968-1 984. 

F i s h  Used f o r  
Sonar A r t i f i c i a l  P ropaga t ion  Sonar Count 

Year ~ o u n d l  o f  Tustumena Lake Less Egg ~ a k e L /  

11  M u l t i p l e  t r a n s d u c e r  s o n a r  c o u n t s  rounded t o  t h e  n e a r e s t  thousand (1968-1977) - 
from Namtvedt e t  a1 . (1979) .  S i d e  scan s o n a r  c o u n t s  (1  978-1 981 ) from Tarbox 
e t  a l .  (1983) .  

21 Considered e s t i m a t e  o f  n a t u r a l  spawners above sonar  s i t e .  
31 From Cross e t  a1 . ( 1  983).  - 
4/ Waite,  personal  communication. - 



m
 

a
 

n
 n

 n
 m

 
n

n
n

 m
 

m
N

m
e

m
O

W
C

O
h

C
O

 
-

N
m

F
-

F
M

-
-

 



Tab1 e 1 2 .  D i s t r i b u t i o n  ( p e r c e n t ) l /  o f  sockeye salmon i n  t h e  m a j o r  i n d e x  t r i b u t a r y  
systems o f  Tustumena Lake, 1975-1 984. 

Year Ni  k o l a i  Moose Bear G l a c i e r  F l a t  Other 

1975 10.2 5.9 49.9 25.9 8.1 

1976 13.5 16.2 59.8 8 .2  2.0 

1977 25.8 14.7 51.5 5.1 2.9 

1978 34.3 15.9 43.5 4.7 1.6 

1979 27.1 11.5 51.3 7 .9  2.5 

1980 5.8 9.1 7 3.121 9.021 3.0 

1981 21.0 7.6 43 .@I 23. $1 4.3 

1982 15.8 12.6 48. $1 16.3?1 7.1 

1983 12.0  13.5 43.421 27.1- 2 / 4.0 

1 984 5.1 8.7 33.6?/ 47.1- 21 5.6 

1 1  P e r c e n t  o f  t o t a l  i ndex  coun t .  - 
21 F.R.E.D. D i v i s i o n  w e i r  coun t .  - 



Table  13.  Plean r e s i d e n c e  t i m e  i n  Tustumena Lake of sockeye salmon bound f o r  
G l a c i e r  F l a t s  and Bear Creek,  1984 11. 

Mean 
Tagging # Tags Residence 

T r i b u t a r y  Per iod  Recovered Time ( d a y s )  Range 

G l a c i e r  F l a t  creek.?/ 6/10-7/06 3 3 42.6  33-60 
7/07-7115 7 6 32.5  24-48 
7/16-7118 6 26.2 25-39 
7/19-7126 60 23.9 1 5-37 

31 Bear Creek- 6/ 1 0-71 06 55 33 .4  23-51 
7107-7/15 7 7 26.8 13-48 
7116-7/18 8 22.9 12-33 
711 9-7/26 3 3 24.2 13-32 

1 1  F i s h  tagged a t  t h e  Kas i lo f  River  Bridge sonar  s i t e .  - 
21 Weir o p e r a t i o n a l  7 August t o  29 August 1984. - 
3 1  Weir o p e r a t i o n a l  27 J u l y  t o  22 August 1984. - 



Trace o f  
Crooked 

Date 

F i g u r e  7 .  Percent  o f  t o t a l  tags  recovered by spawning area (grouped by da te  o f  
t agg ing  a t  t h e  K a s i l o f  R i v e r  sonar s i t e )  expressed i n  t h e  number o f  
f i s h  enumerated by sonar d u r i n g  each t agg ing  pe r i od .  Note: a  smal l  
p r o p o r t i o n  o f  tags  were recovered i n  spawning areas o u t s i d e  o f  
Tustumena Lake. 



fo r  f i s h  bound f o r  Glacier Fla t  Creek. There was a lso  a tendency fo r  
residence time t o  be shor ter  as the  season progressed. For example, Bear 
Creek sockeye salmon tagged 10 June-6 July averaged 42.6 days between the 
sonar s i t e  and weir while those f i sh  tagged between 19-26 July had a mean 
lake residence time of 23.9 days. 

Nine percent of the  sockeye salmon tag recoveries were from s i t e s  downstream 
of the  tagging locat ion.  The majority of these f i s h  (30 of 41 t o t a l )  were 
taken in s e t  g i l l  net adjacent t o  the  mouth of the  Kasilof River, with the  
remaining tags  recovered in the  Central D i s t r i c t  by the d r i f t  f l e e t ,  a t  the 
Crooked Creek weir, or  in  the  Kasilof River dip net f i shery (Appendix Table 
19) .  The drop in number of downstream recaptures in 1984 r e l a t i v e  t o  1983 i s  
a t t r ibu ted  primarily t o  changes in f i s h  handling procedures. 

The midpoint of the  sockeye salmon escapement occurred on 15 July.  There 
was, however, a d i f ference in midpoint of the  r u n  of seven days between banks 
(Table 5 and Appendix Tables 20 and 21). Eighty percent of the  escapement 
occurred in 26 days (Table 14),  well within the  h i s t o r i c  range of 11 t o  35 
days. 

Additional migratory behavior analysis  revealed bank select ion,  sector  
d i s t r i bu t i on ,  and hourly d i s t r ibu t ion  pat terns  s imilar  t o  those exhibited in 
1983 (Table 5 and Figures 8 and 9 ) .  Approximately 91% of the  north bank and 
83% of the  south bank f i s h  t a rge t s  were recorded within 5 m of the  transducer 
(Appendix Tables 22 through 25). Counts by hour were nearly equally 
d i s t r ibu ted  throughout the  day (Appendix Tables 26 through 29). There was, 
however, a s l  igh t  tendency towards offshore d i s t r i bu t i on ,  and an increased 
passage r a t e  between midnight and 0400 hr ear ly  in the  season (p r io r  t o  25 
June).  

A t o t a l  of 4,917 salmon were captured in fishwheels a t  the  Kasilof River 
sonar s i t e  from 17 June through 27 July (Appendix Tables 30 and 31) ,  
including 4,749 sockeye salmon. Age 1.2 (50.5%), 1.3 (24.8%), and 2 . 2  
(17.9%) f i s h  were the  dominant sockeye salmon age c lasses  (Table 15) ,  with a 
s h i f t  in r e l a t i v e  percentage by age c l a s s  as the  season progressed. A 
Chi -square t e s t  conducted on the  data indicated a s t a t i s t i c a l l y  s ign i f ican t  
d i f ference ( a = 0.05) in age c l a s s  frequencies between each sampl ing period. 
A comparison of methods used t o  derive seasonal age composition (Table 16) 
indicated t ha t  the  contribution of age 1.2 f i sh  was underestimated when a l l  
samples were combined (unweighted; Method 1 ) .  Examination of the  data 
suggests seasonal age composition generated by Methods 11, 111 and IV are  the  
same. Results from Method I1 were selected t o  represent the  escapement 
because confidence in te rva l s  associated with the  proportions of the  major age 
c lasses  derived by t h i s  method were smaller than those derived with Method 
I11 and IV, and minimum sample s i ze  requirements were not met fo r  one of four 
periods in the  Method I11 analysis .  Average length and weight data by age 
c l a s s ,  and sex r a t i o s  (males t o  females) are  presented in Appendix Tables 32 
and 33. 

Run timing, counter l imi ta t ions ,  and spawning locat ions  r e l a t i ve  t o  the  sonar 
s i t e  a re  fac tors  which prevent escapement estimates fo r  Kasilof River pink 
salmon, coho salmon, and chinook salmon. Weir counts of chinook salmon and 
coho salmon were, however, conducted by the  FRED Division fo r  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 4,022 chinook 



Table14. Date of cumulative percent of sockeye salmon counts recorded in the  
Kasilof River, 1963-1934. 

Date by 10% ~ n t e r v a l l l  
Year 13% 20% 30% 40% 50% 60% 70% 302 90% 100°L 

11 Date on which percentage level  equaled o r  exceeded. - 
21 Estimated 2% of the  escapement occurred a f t e r  31 July (end of enumeration - 

period) . 
3/ Estimated 11% of the  escapement occurred a f t e r  3 August (end of enumeration - 

period).  
41 Data taken a t  the Bridge s i t e .  Previous years '  data taken from the slack- - 

water s i t e  below the  o u t l e t  of Tustumena Lake. 
51 Estimated 1 2 %  of the escapement occurred a f t e r  31 July (end of enumeration - 

period).  
61 Estimated 6% of the  escapement occurred a f t e r  31 July (end of enumeration - 

period).  



NORTH BANK SOUTH BANK 

HOUR 12 A 6 / 1 0 - 1 4  DATE 

F i g u r e  8. K a s i l o f  R i v e r  s ide-scan sonar count  s e c t o r  d i s t r i b u t i o n  over  t i m e  (grouped i n  f ive-day t ime  p e r i o d s ) ,  
10 June-31 J u l y  1984. 





Table 15. Age composition of sockeye salmon collected in  t he  Kasilof P '  \ I  ver , 
1969-1 984 11. 

Sampl e Sampl e 
Period 1.1 1.2 1 .3  1 .4  2.1 2 . 2  2.3 Other Size 

Seasonal 
Summary 

11 Percentages weighted by t o t a l  numbers in escapement. - 

-34- 



Tab1 e  1 6 .  Comparison o f  f o u r  methods  o f  d e t e r m i n i n g  a g e  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  K a s i l o f  R i v e r ,  1984 .  

P e r c e n t  Compos i t i on  by Age Cl a s s 1 1  Sampl e  
Method 1 . 2  2.1 1 . 3  2 . 2  1 . 4  2 . 3  S i z e  

1 1  95% 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 i s .  - 
21 Method I  - All  a g e  c o m p o s i t i o n  samples  lumped t o g e t h e r ;  a g e  c o m p o s i t i o n  n o t  - 

weigh ted  t o  numbers i n  s c a p e m e n t .  
3 1  Method I 1  - Combined, we igh ted  a g e  c o m p o s i t i o n  from f o u r  p e r i o d s  u s i n g  d a t a  from - 

a l l  d a t e s  w i t h i n  each  p e r i o d .  
41 Method I 1 1  - Combined, we igh ted  a g e  c o m p o s i t i o n  from f o u r  p e r i o d s  u s i n g  d a t a  from - 

o n e  o r  more ,  b u t  n o t  a l l ,  d a t e s  w i t h i n  e a c h  p e r i o d .  
51  Method IV - Combined, we igh ted  a g e  c o m p o s i t i o n  from f o u r  p e r i o d s  u s i n g  up t o  40 

s a m p l e s  p e r  d a y  w i t h i n  e a c h  p e r i o d .  



salmon of Crooked Creek origin was enumerated in 1984 (Flagg 1984). Over 72% 
of the  chinook salmon reaching the  weir were estimated t o  be of hatchery 
or igin .  The coho salmon count a t  the  Crooked Creek weir was 1,166 (Dave 
Waite, pers. comm.). 

A t o t a l  of 39 chinook salmon were tagged a t  the  Kasilof River enumeration 
s i t e  in 1984. Six tags were recovered including three  a t  the  Crooked Creek 
weir, two from the  s e t  g i l l n e t  f i shery (Clam Gulch and Kalifonsky Beaches), 
and one taken by hook and l i n e  in the  Kenai River. 

I t  appears from the  data  gathered t h a t  sockeye salmon sonar counts are  a 
r e l a t i ve ly  accurate measure of escapement within the  Kasilof River drainage. 
Shore oriented migratory behavior which resul ted from re1 a t i ve ly  high water 
ve loc i t i es  during the  major portion of the  r u n  probably resul ted in most f i sh  
moving through the  hydroacoustic beam. Additionally, the  predominance of 
sockeye salmon in fishwheel catches indicated t h i s  was primarily a s ingle  
species system during the  period of enumeration, and f ina l  l y  documented 
sockeye salmon spawning areas a re  above the  new sonar s i t e .  

Crescent River 

A t o t a l  of 111,109 f i s h  t a rge t s  were counted entering Crescent River from 15 
June through 31 July 1984. The apportioned sockeye salmon count of 105,691 
(Appendix Table 34) was expanded t o  118,345 t o  account f o r  f i s h  passing the  
sonar s i t e  a f t e r  31 July (Table 1 ) .  This escapement est imate subs tan t ia l ly  
exceeded the  goal of 50,000 established in 1979 (Tarbox e t  a l .  1983). 

As expected from current  velocity p rof i l es  performed during the  s i t e  
sel  e c t i  on process (unpubl i shed da t a ) ,  f i sh movement was concentrated very 
close t o  shore a t  the  lower r i ve r  enumeration s i t e .  Approximately 88% of the  
north bank and 95% of the  south bank f i s h  t a rge t s  were enumerated within 2 m 
of the  transducer (Figure 10 and Appendix Tables 35 through 38).  Fish 
movement was a lso  concentrated between 1300 hr and 2200 hr throughout the  
enumeration period (Figure 11 and Appendix Tables 39 through 42).  Both 
parameters (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 collected a t  the  Crescent Lake ou t l e t  s i t e .  

Approximately 80% of the  f i sh  t a rge t s  were enumerated in 30 days (Table 17).  
Two peaks in  escapement were observed beginning 10 July and separated by 
seven days (Appendix Tab1 e 34). Corresponding mu1 t i  pl e peaks occurred on 
each bank (Appendix Tables 43 and 44). Seventy-one percent of the  f i sh  
t a rge t s  were recorded by the north bank counter (Table 5 ) .  

Run duration a t  the  new s i t e  was s imilar  t o  t h a t  seen in previous years a t  
the  Crescent Lake ou t l e t  s i t e .  Run  timing (as measured by the  10% cumulative 
count da te )  was seven days e a r l i e r  in 1984 than the  mean 10% date from 
previous years.  The difference in timing was a t t r ibu ted  d i r ec t l y  t o  moving 
the  s i t e  t o  t he  lower r i ve r .  The apparent bimodal entry  pattern may have 
been contributed t o  by the  commercial f i shery (Figure 12; continuous 
commercial f i shing in the  Western Subdis t r ic t  began 13 Ju ly ) ,  and/or 
r e l a t i ve ly  low and c l ea r  flows from 8 t o  15 July .  Apparent preference fo r  
the  north bank f o r  t ravel  may be a r e su l t  of d i rect ion of entry in to  the  







Table  1 7 .  Date o f  cumula t ive  p e r c e n t  of sockeye salmon c o u n t s  recorded i n  t h e  
C r e s c e n t  R i v e r ,  1979-1 984 11. 

Date by 10% I n t e r v a l  
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

1979 7/09 7/11 7/12 7/14 7/17 7/20 7/22 7/24 7/31 8 / 1 3  

1980 7/12 7 /18  7/20 7/21 7/22 7/24 7/26 7/29 8 / 0 3  8 / 1 5  

1981 7/06 7/12 7/16 7/19 7/21 7/22 7/24 7/29 8 /04  - 2  / 

1982 711 1  7/14 7/18 7/20 7/21 7/23 7/25 7/28 - 3  / 

1983 7 /09  7 /12  7/14 7/16 7/19 7 / 2 0  7 / 2 2  7 /26  7 / 3 0  - 4  / 

198421 7/02 7/07 7/09 711 1  7/15 7/17 7/19 7/21 - 6 / 

Date on which p e r c e n t a g e  l e v e l  equaled o r  exceeded. 
Est imated 3% o f  t h e  escapement occur red  a f t e r  9  August (end o f  enumerat ion 
p e r i o d ) .  
Est imated 11 % of t h e  escapement occur red  a f t e r  31 J u l y  (end o f  enumerat ion 
p e r i o d ) .  
Est imated 6% o f  t h e  escapement occur red  a f t e r  31 J u l y  (end o f  enumeration 
p e r i o d ) .  
Data c o l l e c t e d  a t  t h e  lower r i v e r  s i t e  ( approx imate ly  one and one-ha l f  m i l e s  
from Cook In1 e t ) .  Previous  y e a r s '  d a t a  c o l l e c t e d  a t  t h e  o u t l e t  o f  Crescen t  
Lake. 
Estimated 12% of  t h e  escapement occur red  a f t e r  31 J u l y  (end o f  enumeration 
p e r i o d ) .  



[I) 



r i v e r  from Cook In l e t  as water ve loc i t i es  are s imilar  throughout the  lower 
r i ve r  t o  those measured a t  the s i t e  and may inh ib i t  s ign i f ican t  crossover 
a f t e r  entry  from sal twater .  

Collection of f i sh  fo r  AWL samples was accomplished post season via beach 
seine in t he  near shore areas of Crescent Lake. Age s t ruc ture  of f i sh  
sampled was 59.4% age 2.3 f i s h ,  20.0% age 2 . 2  f i s h ,  and 16.9% age 1.3 f i sh  
(Table 18). Average length and weight by sex and age c l a s s ,  and the  r a t i o  of 
males t o  females fo r  sockeye salmon collected are  presented in Appendix 
Tables 45 and 46. 

I t  appears t h a t  s i t i n g  c r i t e r i a  have been adequately met a t  the  new lower 
Crescent River enumeration s i t e  (King 1984). River conditions (notably 
veloci ty)  d i c t a t e  inshore migration (and subsequent hydroacousti c 
measurement), and passage of f i sh  primarily during day1 ight  a1 lowed periodic 
visual monitoring of the  escapement. The lack of complete apportionment data  
(Appendix Table 47) does, however, a f f ec t  the  accuracy of sockeye salmon 
est imates.  I n i t i a t i on  of sampling e f f o r t s  a t  an e a r l i e r  date  l i ke ly  would 
have reduced the  t o t a l  sockeye salmon count and increased t ha t  of other 
species . 
Susi tna  River 

Salmon escapement estimates by species reported fo r  1984 a re  a compilation of 
data gathered fo r  the  Susitna Hydroelectric Project (Barre t t  e t  a1 . 1985) in 
addition t o  information from Commercial Fisheries Division sonar enumeration 
e f f o r t s  a t  Susitna Sta t ion.  

Because of recurring sonar gear s i t i n g  and counting problems on the  west bank 
of the  Susitna River in recent years (King and Tarbox 1984), i t  was decided 
t o  operate sonar gear only on the  ea s t  bank of the  Susitna River a t  Susitna 
Sta t ion in 1984. Daily counts from Yentna Sta t ion were combined with eas t  
bank Susi tna Sta t ion sonar data fo r  in-season assessment of escapement. 
Additional post-season estimates of escapement were avai lable  fo r  Flathorn 
Sta t ion (approximately 2 mi downstream of Susitna Sta t ion counters) and 
Sunshine Sta t ion ( r i v e r  mile 80).  In a l l  cases, estimates are  not considered 
absolute escapement counts fo r  the  r i ve r  because of inherent problems in 
estimation techniques, and d i s t r ibu t ion  of spawners in to  t r i b u t a r i e s  below 
and between enumeration s i t e s .  

The e a s t  bank s i t e ,  although s tab le  and conducive t o  sonar subst ra te  
placement, exhibited sector  d i s t r ibu t ion  problems noted in previous years 
( i  . e . ,  migration outside the counting range of the  sonar did occur) .  An 
e f f o r t  was made t o  quantify offshore migration by extending the  counting 
range t o  24 m and adjusting da i ly  counts accordingly. This procedure 
improved escapement estimates t o  some degree, but did not account f o r  
mid-river migration past 24 m.  

Sockeye Salmon : 

Escapement est imates of 194,480 and 279,446 l a t e  run sockeye salmon were 
generated f o r  the  Susitna River in 1984 (Table 1 ) .  The lower value 
represented the  apportioned sonar counts from Susi tna Sta t ion ea s t  bank 
(Appendix Table 48) and Yentna Station (Appendix Table 49). The upper value 



Table 18. Age composition of sockeye salmon collected in the Crescent River, 
1979-1 984. 

Percent Composition by Age Class Sampl e 
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

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



represented a  combination o f  Yentna S t a t i o n  sonar counts and t h e  Sunshine 
S t a t i o n  mark-recapture (Petersen) est imate ( B a r r e t t  e t  a l .  1985; Appendix 
Table 50).  The Susi tna Hydroe lec t r i c  P ro jec 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  4,768 f i s h  which reached a  midpo in t  i n  m ig ra t i on  
(based on f ishwheel catch)  on 10 June a t  Sunshine S t a t i o n  ( B a r r e t t  e t  a1 . 
1985). The escapement goal f o r  sockeye salmon es tab l ished i n  1979 i s  200,000 
1  a te  r u n  f i s h  (Tarbox e t  a1 . 1983). Add i t i ona l  sockeye salmon escapement 
est imates made f o r  var ious  p o i n t s  on mainstem Susi tna R iver  f o r  t h e  Susi tna 
Hydroe lec t r i c  P r o j e c t  are presented i n  Appendix Table 50. 

Spawning ground surveys i n  index areas accounted f o r  approximately 88,700 
sockeye salmon (peak counts only ;  Table 19). Add i t i ona l  counts o f  sockeye 
salmon w i t h i n  the  drainage conducted by var ious  organ iza t ions  enumerated 
nea r l y  5,700 sockeye salmon i n  o ther  t r i b u t a r i e s  (Table 20). Counts w i t h i n  
most t r i b u t a r i e s  were comparable i n  magnitude w i t h  prev ious years. An 
increase i n  t o t a l  index area escapement r e l a t i v e  t o  prev ious years i s  
a t t r i b u t e d  t o  t h e  placement o f  a  we i r  (and complete enumeration o f  
escapement) a t  t h e  o u t l e t  o f  Larson Lake. 

The midpo in t  and peak passage date of sockeye salmon pas t  t he  Susi tna S t a t i o n  
east bank sonar counter  was 19 J u l y  (Table 5),  one day p r i o r  t o  t h e  midpo in t  
o f  t h e  f i shwheel catch (Appendix Tab1 e  51). Comparable midpoints were 
c a l c u l a t e d  f rom f ishwheel catches a t  F l  a thorn S t a t i o n  (east  bank - 22 Ju l y ;  
west bank - 21 J u l y )  and Yentna S t a t i o n  (22 Ju ly ,  B a r r e t t  e t  a l .  1985). 
M ig ra t i on  r a t e s  repor ted  by B a r r e t t  e t  a l .  (1985) va r ied  f o r  peak t o  peak 
f ishwheel ca tch  (F la tho rn  t o  Yentna i n  one day and F la tho rn  t o  Sunshine i n  
t h ree  t o  f o u r  days) and tagged f i s h  recover ies  (F la thorn  t o  Yentna i n  th ree  
t o  f o u r  days and F la tho rn  t o  Sunshine i n  e i g h t  t o  n ine  days).  Dura t ion  o f  
sockeye salmon r e t u r n  i n t o  the  Susi tna River  (de f ined as number o f  days t o  
count 80% o f  t he  f i n a l  escapement) was s i m i l a r  a t  Susi tna S t a t i o n  (14 days; 
Table 21) and Yentna S t a t i o n  (16 days). 

Eva1 u a t i o n  o f  sec tor  d i s t r i b u t i o n  in fo rmat ion  from Susi t n a  S t a t i o n  east  bank 
sonar counts i n d i c a t e d  a  poor inshore d i s t r i b u t i o n  throughout t h e  p e r i o d  o f  
enumeration as g rea te r  than 60% o f  t h e  counts occurred i n  Sectors 7  through 
12 (F igure 13 and Appendix Tables 52 and 53). I n  an e f f o r t  t o  q u a n t i f y  f i s h  
m ig ra t i ng  ou ts ide  t h e  standard 18 m count ing range, t he  range was 
p e r i o d i c a l l y  extended t o  24 m, and a  r a t i o  o f  counts w i t h i n  18 m t o  counts 
w i t h i n  24 m establ ished.  Data from t h i s  exerc ise  i n d i c a t e d  t h a t  
approximately 32% o f  t he  f i s h  t a r g e t s  enumerated were m i g r a t i n g  between 18 m 
and 24 m from t h e  transducer (Appendix Table 54). Hour ly  d i s t r i b u t i o n  o f  
counts was r e l a t i v e l y  even throughout t h e  day and cons i s ten t  as t h e  season 
progressed (F igure  13 and Appendix Tables 55 and 56). 

A  constant  hou r l y  passage r a t e  was a l so  observed a t  Yentna R iver  w i t h  average 
p r o p o r t i o n  o f  counts by two hour b locks vary ing  l e s s  than one percent  from 
expected (8.3%) f o r  t h e  season (F igure 14 and Appendix Tables 57 through 60). 
Sector d i s t r i b u t i o n  da ta  ana lys is  o f  the  south bank f i s h  t a r g e t s  i n d i c a t e d  
90.6% o f  t h e  f i s h  counted were w i t h i n  6 m o f  t he  transducer (F igure  15 and 
Appendix Tables 57 through 60). Nor th bank f i s h  t a r g e t s  were more evenly 
d i s t r i b u t e d  from shore t o  18 m, however, no attempt was made t o  assess 
d i s t r i b u t i o n  ou ts ide  the  18 m count ing range. 



Table 19.  Peak sockeye salmon escaepment counts  i n  Sus i tna  R i ve r  t r i b u t a r y  index areas, 1973-1984. 

Year 
Index Area 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

Byers Lake 
Talachul  i tna  ~ i v e r /  
T r i n i  ty-Movie Lakes 
She l l  Lake 
Hewi t t -Whi  s key ~ a k e s /  
Red Salmon Lake 
P u n t i l l a  Lake 
West Fork Yentna R i v e r  
Chel a tna  ~ake?/ 
F i s h  Lake 
Clear  creek/!/ 
Stephan-Murder ~ a k e s y  
Larson Lake 

I Swan ~ a k e f i /  P p Red S h i r t  ~ a k z /  

Sus i tna  R i v e r  Drainage 
To ta l  Index Area 

~scapementfi /  8,000 7,400 18,403 36,500 26,800 17,100 44,900 58,000 60,800 35,600 88,700 

11  No counts conducted - 
21 Inc ludes  counts from Upper T a l a c h u l i t n a  Creek, T a l a c h u l i t n a  Lake, T a l a c h u l i t n a  Creek, Nor th  and South Judd - 

Springs, Judd Sp r i ng  No. 2, Judd Lake, and Upper T a l a c h u l i t n a  R i ve r  Index Areas. 
31 Inc ludes  Hew i t t  Lake, Whiskey Lake, H e w i t t  Creek, Huck leberry  Creek, and Christmas Tree Creek Index Areas. - 
4/ G l a c i a l l y  occluded. - 
51 Inc ludes  Coffee Creek and Snowsl ide Creek Index Areas. - 
6/ Low v i s i b i l i t y - t u r b i d  water.  - 
71 Known as Chuni lna R i ve r  i n  pas t  r e p o r t s .  - 
8 1  Inc ludes  Mama and Papa Bear Lakes Index Areas. - 
9/ Inc ludes  P r a i r i e  Creek Index Area. 

10/ Cook In1  e t  Aquacul t u r e  Assoc ia t i on  w e i r  count  (Marcuson, pers . comm. ) . - 
111 Inc ludes  S l i m  Creek and "T" Creek Index Areas. - 
121 Inc ludes  Role Jo Creek Index Area. - 
131 Rounded t o  t h e  neares t  100 f i s h .  - 



Table 20.  Salmon escapement counts  i n  Sus i tna  R i v e r  t r i b u t a r i e s ,  1984 1/, 

Count 
Sockeye P ink  Chum Coho Chinook T r i b u t a r y  

A1 exander Creek 
Answer Creek 
Bunco Creek 
Byers Creek 
Cache Creek 
Caswell Creek 
Chase Creek 
Cheec ha ko Creek 
Chinook Creek 
Chul i t n a  ~ i v e r /  
Chuni lna Creek (C lear  Cr . )  
C lyde Creek 
Deadhorse Creek 
Decept ion Creek 
Deshka R i v e r  
Downunda Creek 
Eightmi  1 e Creek 
5 t h  o f  J u l y  Creek 
F i s h  Creek (Yentna R i v e r )  
F i s h  ~ a k e g l  
Fog Creek 
4 t h  o f  J u l y  Creek 
Fromunda Creek 
Gash Creek 
Gold Creek 
Goose Creek 
I n d i a n  R i v e r  
Jack Long Creek 
Kashwitna ~ i v e r /  
Lane Creek 
L i t t l e  Por tage Creek 
L i t t l e  W i l l ow  Creek 
Lower McKenz i e Creek 
Maggot Creek 
Mama and Papa Bear Lakes 
McKenzie Creek 
Montana Creek 
Moose Creek 
P e t e r s I M a r t i n  Creek 
Por tage Creek 
P r a i r i e  Creek 
Ques t i on  Creek 
Rabideaux Creek 
Red Salmon Lake 
Sheep Creek 
Sherman Creek 
S k u l l  Creek 
S lash  Creek 
Sunshine Creek 
Sus i t na  ~ i v e r /  



Table 29. Salmon escapement counts i n  Sus i t na  R i v e r  t r i b u t a r i e s ,  1984 I/. 

Count 
T r i b u t a r y  Sockeye P ink  Chum Coho Chinook 

T a l a c h u l i t n a  R i v e r  
Trapper Creek 
Trou b l  esome Creek 
T u l i p  Creek 
West Fork  Yentna R i v e r  
Whiskers Creek 
Whi t s o l  Creek 
M i l  low Creek 

11  Peak counts o n l y .  Not cons idered t o t a l  escapement un less i n d i c a t e d .  - 
21 Data f rom Susi  t na  H y d r o e l e c t r i c  P r o j e c t  surveys ( ~ a r r e t t  e t  a1 . )  . - 
31 M idd le  f o r k  on l y .  - 
41 Data f rom Spo r t  F i s h  D i v i s i o n  surveys (Bentz, pers.  comm.). - 
5 1  Data f r om Cook I n l e t  Aquacu l tu re  Assoc ia t i on  surveys (Marcuson, pers .  comm. ) . - 
61 I nc l udes  B i r c h  Creek. - 
7 1  Data f rom Commercial F i s h e r i e s  D i v i s i o n  surveys. - 
81  No r th  f o r k  o n l y .  - 
9/ Peak survey counts  o f  s loughs a l ong  Sus i tna  R i v e r  above Talkeetna ( ~ a r r e t t  e t  a1 . )  

1  Data f rom Spo r t  F i s h  D i v i s i o n  surveys (Delaney, pers .  comm. ) .  - 



Table 21. Date of cumulative percent  of sockeye salmon counts  recorded i n  t he  
Sus i tna  River a t  Sus i tna  S t a t i o n ,  1978-1 384 1/2/ 

Date by 10% In terva l  
Year 10% 20% 30% 40% 50% 60% 7076 80% 90% 1 0 0 7 9  

11 Date on which percentage l e v e l s  equaled o r  exceeded. - 
2/ 1982 run t iming information unavai lab le  due t o  mid-season da ta  l o s s .  - 
3/ 100% d a t e  denotes  l a s t  day of opera t ion .  - 
4/ Counts from e a s t  bank Sus i tna  River only.  - 
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Fishwheel ca tches  a t  Sus i tna  S t a t i o n  a r e  summarized in  Appendix Table 51. 
Age composition a n a l y s i s  revealed no d i f f e r e n c e  in  r e s u l t s  f o r  t h e  major age 
c1 a s ses  t e s t e d  (1.2,  1 .3)  by method (Table 22).  However, inadequate  sample 
s i z e  by period in  Method I 1  precluded assessment of seasonal change in  age 
composition. Resul t s  from Method I were s e l e c t e d  t o  r ep re sen t  t h e  escapement 
age composition. Age 1 .2  sockeye salmon were t h e  dominant age c l a s s  in  
Sus i tna  S t a t i o n  samples (41.7%) followed by age 1 .3  (33.7%) and 2.2 (11.6%) 
f i s h  (Table 23).  Four-year o ld  f i s h  a1 so  dominated age c l a s s  samples a t  
Sunshine S t a t i o n  ( B a r r e t t  e t  a l .  1985). Average length  and weight d a t a  
compiled by sex and age c l a s s ,  and r a t i o  of ma1 e s  t o  females a r e  presented in  
Appendix Tables 65 and 66. 

The ma jo r i t y  of f i s h  sampled a t  Yentna S t a t i o n  from 19 J u l y  through 24 J u l y  
(797 samples) were age 1 . 3  (49.7%) and 1 .2  (23.5%; Table 24).  These r e s u l t s  
a r e  comparable t o  age composition samples taken a t  Fl a thorn S t a t i o n  ( B a r r e t t  
e t  a1. 1985).  

Pink Salmon: 

The in-season  pink salmon escapement e s t ima te  a t  Sus i tna  S t a t i o n  in  1984 was 
746,724. The e s t ima te  cons i s t ed  of apportioned sonar  counts  from Yentna 
S t a t i o n  (Appendix Table 49) and Sus i tna  S t a t i o n  e a s t  bank (Appendix Table 
48) .  Post season mark/recapture c a l c u l a t i o n s  by Susi t n a  Hydroe lec t r ic  
P ro j ec t  personnel generated e s t ima te s  of  3,629,857 f i s h  a t  Flathorn S t a t i o n  
and 1,017,022 f i s h  a t  Sunshine S t a t i o n  (Appendix Table 50) .  Resul t s  of 
enumeration e f f o r t s  a t  add i t i ona l  Sus i tna  Hydroe lec t r ic  s i t e s  a r e  a l s o  
presented i n  Appendix Table 50. 

Spawning ground survey e s t ima te s  accounted f o r  approximately 78,000 pink 
salmon in  s e l e c t e d  s t reams wi th in  t h e  dra inage  (Table 20) .  Comprehensive 
surveys were conducted only on t r i b u t a r i e s  and s i d e  s loughs of t h e  Sus i tna  
River above Tal keetna ( B a r r e t t  e t  a1 . 1985). Remaining counts  were obtained 
in  conjunct ion with surveys of  sockeye salmon spawning grounds and do not 
r e f l e c t  pink salmon peak spawning per iods  o r  major spawning grounds. 

The d a i l y  pink salmon count on t h e  e a s t  bank a t  Sus i tna  S t a t i o n  peaked on 29 
Ju ly ,  t h e  same day a s  t h e  midpoint of  t h e  t o t a l  apportioned pink salmon count 
(Appendix Table 4 8 ) .  Eighty percent  of 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  pink 
salmon were recorded in 12 days (Table 25) .  Migration midpoint ( a s  measured 
by fishwheel c a t c h )  was 28 J u l y  a t  Flathorn and Yentna S t a t i o n s  (Yentna 
S t a t i o n  sonar  counts  reached t h e  midpoint on 27 J u l y ) .  Past  s t u d i e s  have 
noted an approximate one week d i f f e r e n c e  i n  run t iming between even and odd 
yea r s  (Tarbox e t  a l .  1981).  The 1984 escapement i n t o  t h e  Sus i tna  River 
appeared t o  fo l low t h i s  p a t t e r n .  Mean t r a v e l  t ime of tagged pink salmon 
between Fla thorn  S t a t i o n  and Yentna S t a t i o n  was approximately t h r e e  days 
( B a r r e t t  e t  a l .  1985). 

A t o t a l  o f  274 pink salmon were sampled f o r  l eng th ,  weight ,  and sex d a t a  a t  
Sus i tna  S t a t i o n .  Resul t s  a r e  presented i n  Appendix Tables  67 and 68. 



Table 2 2 .  Comparison o f  two methods of  determining age composition o f  sockeye salmon 
collected in the Susitna River a t  Susitna Station, 1984. 

Percent Composition by Age ~ l a s s l /  Sampl e  
Method 0.2 1 . 1  0.3 1 . 2  2.1 1.3 2 . 2  2.3 2 .4  Size 

1 / 95% confidence interval in parentheses. - 
21 Method I  - All age composition samples grouped together; age composition no t  - 

weighted t o  numbers i  n escapement. 
3/ Method I1 - Combined, weighted age compositions from three periods using data - 

from a l l  dates within each period. 



Table 23 .  Age composition of sockeye salmon collected in  the Susitna River a t  
Susitna S ta t ion ,  1975-1984. 

Seasonal Percent Composition by Age Class Sampl e 
Summary 0.2 1.1 0.3 1 . 2  2.1 1 .3  2.2 1.4 2.3 2.4 Size 

I /  Precocious males, age 32, were excluded from the  analys is  s ince  a - 
representa t ive  sample of t h i s  age c lass  was not taken each year.  

21 Percentages weighted by t o t a l  numbers in  escapement. - 
3/ Samples from eas t  bank Susitna River only. - 



Table  24.  Age composi t ion o f  sockeye salmon c o l l e c t e d  i n  t h e  Yentna River ,  1984. 

Seasonal P e r c e n t  Composition by Aqe C l a s s  Sampl e 
Summary 0.2 1 . 1  0.3 1 . 2  2.1 1 . 3  2.2 1 . 4  2 . 3  2 .4  S i z e  

1/  Samples t a k e n  1 9  J u l y  through 24 J u l y  on ly .  - 



Table  2 5 .  Date o f  cumula t ive  p e r c e n t  of pink salmon c o u n t s  recorded i n  t h e  
S u s i t n a  River  a t  Susi  t n a  S t a t i o n ,  1978-1 984.1//3/ 

Date by 10% I n t e r v a l  
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

I /  Date  on which percen tage  l e v e l  equaled o r  exceeded. - 
21 100% d a t e  d e n o t e s  l a s t  day o f  o p e r a t i o n .  - 
3/ 1982 run t i m i n g  i n f o r m a t i o n  u n a v a i l a b l e  due t o  mid-season d a t a  l o s s .  - 
4/ Samples from e a s t  bank S u s i t n a  S t a t i o n  on ly .  - 



Chum Salmon: 

Est imates  of chum salmon escapement i n t o  t h e  Sus i tna  River va r i ed  from 48,204 
(combined Yentna S t a t i o n  and Sus i tna  S t a t i o n  apport ioned sonar  counts )  t o  
812,694 f i s h  (F la thorn  S t a t i o n  mark/recapture e s t ima te ;  B a r r e t t  e t  a l .  1985).  
The l a t t e r  e s t ima te  compares favorably  with t h e  combined Yentna 
Stat ion/Sunshine S t a t i o n  t o t a l  (764,958) which has been used t o  e s t ima te  t h e  
escapement t h e  previous two yea r s  (King and Tarbox 1984). Escapement 
e s t ima te s  from add i t i ona l  s e l e c t e d  s i t e s  on t h e  Sus i tna  River above Talkeetna 
a r e  presented  in  Appendix Table 50. 

Spawning ground surveys accounted f o r  13,371 chum salmon wi th in  t h e  Sus i tna  
River dra inage  (Tab1 e 20).  As with pink salmon, comprehensive enumeration 
e f f o r t s  on spawning grounds a r e  l imi t ed  t o  t h e  Sus i tna  River above Talkeetna 
( B a r r e t t  e t  a l .  1985).  

Complete migratory t iming information f o r  chum salmon was not ava i l  a b l e  from 
Sus i tna  S t a t i o n  due t o  ce s sa t ion  of enumeration a c t i v i t i e s  i n  e a r l y  August. 
A t  Flathorn S t a t i o n ,  chum salmon were captured over a 41-day per iod ,  peaking 
on 25 J u l y  and 29 J u l y  f o r  t h e  e a s t  and west channel f i shwheels ,  r e s p e c t i v e l y  
( B a r r e t t  e t  a l .  1985).  Shore o r i e n t a t i o n  and hourly d i s t r i b u t i o n  d a t a  f o r  
chum salmon were e s s e n t i a l l y  masked during peak sonar  counting per iods  i n  
J u l y  by more abundant spec i e s .  

A t o t a l  o f  201 chum salmon was sampled f o r  age, l eng th ,  weight ,  and sex 
c h a r a c t e r i s t i c s  a t  Sus i tna  S t a t i o n .  The proport ion of samples by age c l a s s  
was 80% age 0.3 f i s h ,  14% age 0.4 f i s h ,  and 6.0% age 0.2 f i s h  (Table 26) .  
Comparable age c l a s s  propor t ions  were found i n  Yentna and Flathorn S t a t i o n  
fishwheel ca t ches  ( B a r r e t t  e t  a l .  1985). Length and weight c h a r a c t e r i s t i c s  
by age c l a s s  and sex ,  and t h e  r a t i o  of  males t o  females a r e  presented in  
Appendix Tables 69 and 70. 

Coho Salmon: 

Est imates  of coho salmon escapement i n t o  t h e  Sus i tna  River ranged from 31,585 
(combined Yentna S t a t i o n  and Sus i tna  S t a t i o n  apport ioned sonar  counts )  t o  
190,061 (Fl a thorn  S t a t i o n  mark/recapture e s t ima te ,  B a r r e t t  e t  a1 . 1985). 
Est imates  of escapement from add i t i ona l  Sus i tna  Hydroacoustic P r o j e c t  s i t e s  
on t h e  Sus i tna  River a r e  presented in  Appendix Table 50. Spawning ground 
survey d a t a  compiled t o  d a t e  enumerated only 4,189 coho salmon (Table 20) 
although ex tens ive  surveys were conducted only on t h e  Sus i tna  River and i t s  
t r i b u t a r i e s  above t h e  Talkeetna River confluence. 

As with chum salmon, migratory t iming information a t  Sus i tna  S t a t i o n  was 
precluded by ces sa t ion  of sonar  enumeration e f f o r t s  in  e a r l y  August. In 
a d d i t i o n ,  t h e  r e l a t i v e  abundance of o the r  spec i e s  migrat ing concurrent  t o  
coho salmon dur ing  peak periods e f f e c t i v e l y  masked migratory behavior d a t a  
c o l l e c t e d  by sonar  f o r  t h i s  spec i e s .  The midpoint of migrat ion f o r  Flathorn 
S t a t i o n  e a s t  channel and west channel ,  and Yentna S t a t i o n  f ishwheels  was 29 
J u l y ,  25 J u l y ,  and 3 August, r e s p e c t i v e l y  ( B a r r e t t  e t  a l .  1985).  

Seventy-six coho salmon were sampled f o r  age, weight,  l eng th ,  and sex 
c h a r a c t e r i s t i c s  a t  Sus i tna  S t a t i o n  in  1984. The propor t ion  (Table 27) of  age 



Table 26. Unweighted age composition of chum salmon co l l ec t ed  i n  t h e  Susi tna 
River a t  Sus i tna  S t a t i o n ,  1975-1 984. 

Percent Composition by Age Class  Sampl e 
Year 0.2 0.3 0.4 0 .5  S ize  



T a b l e  2 7 .  Unweighted a g e  compos i t ion  o f  coho salmon 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 ,  1975-1984. 

P e r c e n t  Composit ion by Age C l a s s  Sampl e 
Year 1 .1  2.1) 2.1 3 . 0  2 .2  3 .1  S i z e  



2.1 f i s h  (67.5%) t o  age 1.1 f i s h  (29.9%) was s i m i l a r  t o  t h a t  found a t  Sus i tna  
Hydroe lec t r ic  P r o j e c t  s i t e s  ( B a r r e t t  e t  a l .  1985).  Length and weight 
c h a r a c t e r i s t i c s  by age c l a s s  and sex ,  and t h e  r a t i o s  of males t o  females a r e  
presented in  Appendix Tables 71 and 72. 

Chinook Salmon: 

Chi nook Salmon escapement e s t ima te s  have not been undertaken a t  Susi t n a  
S t a t i o n  s i n c e  1978. Migratory behavior not conducive t o  enumeration by 
s ide-scan  sonar ,  and e a r l y  r u n  t iming i n  comparison t o  o t h e r  salmon spec i e s  
a r e  t h e  primary reasons f o r  t h e  l a c k  of an enumeration program. The Petersen 
mark/recapture program conducted a t  Sunshine S t a t i o n  r e s u l t e d  in  an e s t ima te  
of 117,128 f i s h  ( B a r r e t t  e t  a l .  1985).  An add i t i ona l  4,596 jack  chinook 
salmon (def ined  a s  l e s s  than 350 mm i n  length)  were es t imated  t o  have passed 
t h e  s t a t i o n  f o r  a t o t a l  chinook salmon e s t ima te  a t  Sunshine S t a t i o n  of 
121,724 f i s h  ( B a r r e t t  e t  a1 . 1985). Stream survey information compiled t o  
d a t e  i d e n t i f i e d  58,314 chinook salmon in  s e l e c t e d  t r i b u t a r i e s  (p r imar i ly  
below Sunshine S t a t i o n )  i n  t h e  Sus i tna  River dra inage  (Table 20) .  Petersen 
mark/recapture e s t ima te s  were a l s o  obtained f o r  Talkeetna and Curry S t a t i o n s  
on t h e  Upper Sus i tna  River (Appendix Table 50) .  Migratory t iming,  age, 
weight ,  and 1 ength informati  on f o r  Susi t n a  Hydroe lec t r ic  p r o j e c t  s i t e s  a r e  
found i n  B a r r e t t  e t  a l .  (1985). 

Evaluation of  Data: 

Data from var ious  s t u d i e s  conducted on t h e  Sus i tna  River i n d i c a t e  t h a t ,  i n  
gene ra l ,  chum salmon, coho salmon, and chinook salmon do not e x h i b i t  s t rong  
inshore  o r i e n t a t i o n  i n  t h e  lower Sus i tna  and Yentna Rivers .  Therefore,  only 
t h a t  component of  t h e  escapement migrat ing wi th in  18 m of t h e  shore  a t  t h e  
r e s p e c t i v e  sonar  s i t e s  w i l l  be included i n  t h e  t o t a l  f i s h  t a r g e t  counts .  
Add i t i ona l ly ,  va r ious  s i t i n g  c r i t e r i a  (King 1984) must be met t o  i n su re  t h a t  
even normally shore  o r i en t ed  spec i e s  (sockeye salmon and pink salmon) move 
through t h e  hydroacoust ic  beam during migrat ion.  F a i l u r e  t o  meet t h e s e  
c r i t e r i a  can r e s u l t  i n  undercounting. 

From 20 through 24 J u l y  1984, a s e r i e s  of pre l iminary  t e s t s  were conducted a t  
Sus i tna  S t a t i o n  t o  eva lua t e  t h e  p o t e n t i a l  a p p l i c a t i o n s  of a new s i d e  scanning 
sonar  u n i t  designed (by Bendix Corporation) t o  ope ra t e  without  a s u b s t r a t e  
and a t  count ing ranges up t o  150 m (King, i n  p r e s s ) .  When t h e  counting range 
from shore  was 44 m on t h e  new u n i t  and 21 m on t h e  e x i s t i n g  s i d e  scan u n i t ,  
approximately 43% of t h e  recorded f i s h  t a r g e t s  were o f f sho re  f u r t h e r  than 21 
m.  When t h e  counting range on t h e  e x i s t i n g  counter  was expanded t o  28 m from 
shore ,  an es t imated  10% of  t h e  counts  recorded by t h e  long range counter  were 
o f f sho re  of  28 m .  Comparison of counts  from the bottom t o  counts  i n  t h e  
upper water  column ind ica t ed  t h a t  a minimum of  5% of t h e  f i s h  passing t h e  
e a s t  bank were probably above t h e  a rea  ensoni f ied  by t h e  e x i s t i n g  s i d e  scan 
sonar  counter .  

Accuracy of 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  in  
migratory behavior between spec i e s  which r e s u l t s  i n  problems in appor t ion ing  
t o t a l  f i s h  t a r g e t s  based on fishwheel ca tches .  That i s ,  f i s h  t h a t  c r o s s  t h e  
s u b s t r a t e  i n  t h e  ou te r  s e c t o r s  may not be s u b j e c t  t o  fishwheel cap tu re ,  
r e s u l t i n g  in  apport ioned f i s h  t a r g e t s  being biased toward those  spec i e s  which 
e x h i b i t  t h e  s t r o n g e s t  inshore  preference .  The degree t o  which t h e s e  f a c t o r s  



a f f ec t  the  accuracy of apportioned f i sh  t a rge t s  by species i s  dependent 
yearly onshore or ienta t ion and run strength of each species r e l a t i v e  t o  the 
others .  Other fac tors  such as fishwheel location and eff ic iency will  a lso  
influence the  f i sh  t a rge t  apportioning process. 

Assessment of escapement estimates should a1 so include some evaluation of 
fac to rs  affect ing accuracy of mark/recapture est imates.  Several assumptions 
must be met in any mark/recapture estimate (Jones 1977, Ricker 1958, Jones 
1976). The e f f e c t s  of v iola t ing these assumptions can be t o  over or 
underestimate the  population s i ze  although in general most e r ro r s  r e s u l t  in 
overestimation. In the  absence of adequate s tudies  t o  measure sources of 
e r ro r  which r e s u l t  in assumption viola t ions ,  the  potential  e r ro r  in a 
population est imate cannot be quantif ied.  However, numerous s tudies  have 
been done which compare mark/recapture estimates t o  t o t a l  counts obtained 
from other  methods (generally weir counts) .  I t  i s  apparent from t h i s  
1 i t e r a tu r e  t h a t  mark/recapture estimates general l y  vary from actual 
escapement, and are  nearly always an overestimation (Bret t  1952, L is te r  e t  
a l .  1931, Simpson 1984). 

Final ly ,  using reported escapements as estimates of t o t a l  spawners in the  
Susitna River i s  complicated by the  f a c t  t ha t  i t  i s  not known what proportion 
of each species escapement spawns between and be1 ow establ  i shed enumeration 
s i t e s .  

Signi f i cant ly  d i f f e r en t  escapement estimates generated by d i f f e r en t  gear 
types, and questions r e l a t i v e  t o  disadvantages of each gear type imply t ha t  
reported escapement estimates may not r e f l e c t  actual escapement. Further, 
lack of complete analysis  and documentation of fac tors  which a f fec t  
escapement est imates suggest t ha t  the re  i s  no val id  way of determining the  
accuracy of ex i s t ing  estimation techniques in the  Susitna River. 

Upper Cook In l e t  Minor Svstems 

Escapement est imates f o r  various Upper Cook In l e t  r i ve r s  (Figure 16) not 
regular ly  monitored by Commerci a1 Fisheries Division s t a f f  a re  summarized in 
Table 28. Additional de ta i l  i s  provided f o r  systems where an e f f o r t  was made 
t o  quantify t o t a l  escapement, or  where index areas have been establ  i shed t o  
provide r e l a t i v e  year t o  year comparative data.  

Big River: 

A s e r i e s  of seven aer ia l  overf l ights  were conducted a t  seven t o  14-day 
in te rva l s  from 11 July through 5 September. Data from clearwater t r i b u t a r i e s  
was analyzed via  the  area under the curve method (Nielson and Geen 1981) and 
combined with peak counts from the  ou t l e t s  of Wolverine and Martin Lakes to  
establ  i sh a minimum escapement estimate of 25,099 sockeye salmon (Tab1 e 29).  
Peak counts of 820 pink salmon and 3,280 coho salmon were a lso  noted. Age 
composition of f i s h  sampled in the  drainage i s  presented in Table 30. 

McArthur/Chakachatna River: 

Seven aer ia l  overf l ights  were conducted from 29 July through 28 September 
1984. Counts from cl earwater spawning areas were used t o  est imate escapement 
of sockeye salmon by the  area under the  curve method (Table 31). The 



rescent River 

Ninilchi k River 

Cl earwater Creek Anchor River 
Chinitna River 

Figure 16. Anadromous streams of ilpper Cook In1 e t ,  Alaska. 
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calculated escapement of sockeye salmon in clearwater spawning areas was 
87,083 f i s h  (60,631 in Chilligan River). Peak counts of 1,985 pink salmon, 
1,133 chum salmon and 740 coho salmon were a lso  recorded. Age composition of 
f i sh  sampled in the  drainage i s  presented in Table 32. 

Chui tna  River: 

Salmon escapement in to  the  Chuitna River was estimated by ae r ia l  counts as 
par t  of an environmental baseline study fo r  the  Diamond Shamrock-Chuitna Coal 
Jo in t  Venture. Peak counts fo r  the  drainage were 3,103 chinook salmon, 
1,900-2,500 coho salmon, and 9,775 pink salmon (Environmental Research and 
Technology, Inc. 1985). 

Fish Creek (Big Lake): 

Salmon enumeration was accompl i shed primarily through a weir operated below 
Big Lake. Final escapement counts were 192,352 sockeye salmon and 4,510 coho 
salmon (Chlupach, pers. comm.) . Daily escapement fo r  1984, h i s t o r i c  yearly 
t o t a l s ,  AWL data ,  and migratory timing information f o r  sockeye salmon 
spawning in t h i s  drainage are  presented in Table 33, Appendix Table 73, Table 
34, and Appendix Table 74, respectively.  

South Kenai Peninsul a Streams: 

Aerial surveys a re  conducted annually on the  Anchor River, Deep Creek, and 
Ninilchi k River by Sport Fish Division s t a f f .  Reported chinook salmon 
escapements in 1984 were 1,170, 380, and 600 f i s h ,  respectively (Hammarstrom 
e t  a l .  1985). 

Packers Lake (Kal gi n Is1 and) : 

A t o t a l  of 30,864 sockeye salmon were counted through a weir established 
below the  ou t l e t  of Packers Lake (Marcuson, pers. comm.). 



Table  32 .  Age composi t ion o f  sockeye salmon c o l l e c t e d  i n  t h e  McArthur/Chakachatna 
River  d r a i n a g e ,  1983-1 984. 

P e r c e n t  Composition by Age C l a s s  Sampl e 
Year T r i b u t a r y  0 .2  0.3 1 .2  2.1 1 . 3  2.2 1 . 4  2 .3  S i z e  

1983 McArthurR.  1 . 2  6.2 34.0 54.6 1 . 2  2 .8  244 

C h i l l i g a n  R. 2 . 9  2 .0  37.7 1 7 . 8  0.1 39.5  7 58 

1984 McArthurR 0.7 3.7 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  01.6 598 



Tab1 e 33.  Fish Creek sockeye salmon escapement, Big Lake drainage, 1936-1 984. 

Year - Dates Methods 

1936 711 5-811 1 Weir 
1937 7/21 -8109 Weir 
1938 7/ 1 0-81 08 Weir 
1939 711 1-811 2 Weir 
1940 7/04-81 1 2 Weir 
1941 7/04-8109 Weir 
1942-45 No actual counts conducted 

Est. ground count 
Est. ground count 
Est. ground count 

Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 

Counting Screen 
Counting Screen 
Counting Screen 
Counting Screen 
Counting Screen 
Counting Screen 
Counting Screen 
Counting Screen 
Counting Screen 
Counting Screen 

Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 

Total Number of 
Sockeye Salmon 



Table 34 .  Date of cumulative e rcen t  of sockeye salmon counts  recorded i n  Fish 
1 / 8 /  Creek, 1980-1 984 - - .  

S t a r t i n g  Date of 10% In t e rva l  
Year Date 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

I /  Date on which percentage leve l  equaled o r  exceeded. - 
2/ 100% d a t e  denotes  l a s t  day of  opera t ion .  - 
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APPENDICES 



Appendix Table 1 .  Total number of  f i s h  targe t s  and estimated spec i e s  composition recorded by s ide  scan 
sonar in  the Kenai River, 22 June through 8 August 1984*.  

Date Fish ...................... Number of Fish------------------------------------------ 
Targets Cum Sockeye C urn P ink Cum Coho Cum Chinook Cum ......................................................................................................... 

6 / 2 2  1 ,136  1 ,136  9 7 9 979 47 47 4 4 106 106 
6 / 23 1 ,493  2,629 1 , 2 9 8  2,277 6 1 108  5 9 1 2 9  23 5 
6 / 2 4  1 , 1 5 2  3 ,781  1 , 0 0 4  3,281 46 1 5 4  4 1 3  9 8 333 
6 / 2 5  777 4 ,558  701  3,982 3 0 1 8 4  3 1 6  43 376 
6 / 2 6  691 5 ,249  610  4,592 2 7 211  2 1 8  5 2 428 



Appendix Tab le  1 .  T o t a l  number of f i s h  t a r g e t s  and e s t i m a t e d  s p e c i e s  composi t ion recorded  by s i d e  scan 
s o n a r  i n  t h e  Kenai R i v e r ,  22 June th rough  8 August 1984" (Cont inued) .  

Date  F i s h  ------- ---- ----- ----- Kumber of  Fish------------------------------------------ 

T a r g e t s  Cum Sockeye Cum P ink  Cum Coho Cum Chinook Cum ----------------------------------------------------------------------------------------------------------- 
7/18 47,154 110,698 46,225 105,817 3 70 2,644 2 00 5 86 359 1,651 
7/19 19,735 130,433 19,100 124,917 317 2,961 9 2 678 2 26 1,877 
7/20 15,442 145,875 14,885 139,802 351 3,312 33 7 11 17 3 2,050 
7/21 20,693 166,568 20,228 160,030 420 3,732 45 7 56 0 2,050 

T o t a l  352701 333,914 
3; 3; 10,657 344,571 

* Sonar coun ts  apport . ioned by f  i shwheel  c a t c h .  Round-off e r r o r  e s t i m a t e d  (wors t  c a s e )  +/- 1 f i s h  p e r  day.  
** Sockeye salmon t o t a l  i n c l u d e s  10,657 f i s h  e s t i m a t e d  t o  have e n t e r e d  t h e  r i v e r  a f t e r  818. 



Appendix Table 2 .  Kenai River south bank side-scan sonar counts by sec tor ,  22 June through 8 August 1984. 

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

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL ............................................................................................................ 
6 22 I 2 8 3 2 0 0 17 2 1 46 9 9 74 378 650 6 50 
6 23 28 26 9 1 1 0 10 13 52 108 93 441 782 1432 
6 24 17 3 2 15 0 0 0 13 11 38 125 146 197 594 2026 
6 25 15 49 9 0 0 0 2 2 17 49 46 5 5 244 2270 
6 26 2 6 2 1 5 0 0 0 1 2 2 5 5 9 7 7 9 2 308 2578 
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Appendix Table 4 .  Kenai River no r th  bank side-scan sonar counts by s e c t o r ,  22 June through 8 August 1984. 

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

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL ............................................................................................................ 
6 22 117 4 1 0 0 0 4 15  53 66 99 132 491 491 
6 23 179 9 2 1 0 15 15 6 2 44 8 3 98 190 698 1189 
6 24 149 6 7 40 3 3 4 11 3 9 5 0 7 9 54 6 3 562 1751 
6 25 147 3 9 28 4 3 4 7 2 0 3 6 7 8 69 100 535 2286 
6 2 6  155 27 9 4 0 0 4 15 34 46 3 3 54 3 81 2667 



Appendix Table 4 . Kenai River north bank side-scan sonar counts by sec tor ,  22 June through 8 August 1984 
(con t inued)  . 

............................................................................................................ 
SECTOR CUMALAT I VE ................................................................................. 

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL ............................................................................................................ 
7 17 2753 14359 1342 211 147 141 6 6 6 3 53 8 2 8 5 78 19380 48852 
7 18 1682 32953 1621 28 8 4 112 185 207 220 343 377 37740 86592 
7 19 256 5474 692 6 1 18 9 109 218 281 614 655 1540 9927 96519 
7 20 102 184 117 47 22 12 68 258 375 909 1351 1620 5065 101584 
7 21 318 881 2299 1517 785 349 262 226 360 529 1628 4188 13342 114926 

*Cumula t ive  t o t a l  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 .  



rn 
.d 
li 
P

 
a, 
a
 

k
 

0
 

w
 

ai 
M

 
cd 
!-I 
ai 
> cd 

0
 

U
 

a
 

a, 
rn 
:
 

a
 

0
 

5
 2' '+

I 
0
 

a, 
rn 
1
 

cd 
U

 
OJ 
P

 

% cd 
P

 

h
 

P
 

01 
U

 
a, 
M

 
$
4
 

cd 
U

 

C
 

ffl 
a

d
 

w
 
4
 

cd 
U

 
0
 

U
 

Q
 

41 

Q
 

a, 
w

 
w

 
.d

 
a
 
R
 

2 r
l 

cd 
U

 
0
 

U
 

ai 
> 
-
d
 

U
 

cd 
4
 

3
 

U
 

C
 



Appendix Tab1 e  6 .  Fish t a r g e t  observations ins ide  and outs ide  of the  18 m 
counting range of the  Bendix side-scanning sonar in  the  Kenai 
River, 19 July through 30 July 1984. 

Time Total Fish Targets 
Date S t a r t  End Total 0-18 m 18-24 m 



Appendix Table 6. Fish t a rge t  observations ins ide  and outside of the 18 
counting range of the Bendix side-scanning sonar in the  
Kenai River, 19 July through 30 July 1984 (continued). 

Time Total F i s h  Targets 
D a t e  S t a r t  End Total 0-18 m 18-24 rn 



Appendix Table 6.  Fish target  observations inside and outside of the 18 m 
counting range of the Bendix side-scanning sonar in the 
Kenai River, 19 July through 30 July 1984 (continued). 

Time Total Fish Targets 
Date S ta r t  End Total 0-18 m 18-24 m 



Appendix Table 7. Kenai River north bank side-scan sonar counts by hour, 
22 June through 8 August 1934. 

. 

H O U R  

DATE 1 2 3 4 5 6 7 8 9 10  11 I 2  ------------------------------------------------------------------ 
6 2 2  37 3 4  37  1 4  30  49 4 2  20 1 5  7 1 3  5 
6 2 3  37 29 27 1 8  45  27 19  19  1 9  1 5  47 41 
6 2 4  4 4  17 23 42 30  22 1 3  1 0  26 16  8 6 
6 2 5  3 0  22 2 0  25 1 8  1 4  1 5  I 6  18 28 14 35 
6 2 6  1 4  20 2 4  1 2  7 1 5  26 1 6  1 3  16  10  31 



Appendix Table 8 .  Kenai River north bank side-scan sonar counts by hour, f i v e  day time per iods ,  2 2  June 
through 8 August 1 9 8 4 .  

HOUR ................................................................................ CUMULATIVE 
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 TOTAL TOTAL .............................................................................................................. 

6 22-26 284  242 257 196 173  220 1 8 4  200 127 26 6 255 263 26 6 7 2667 
6 27- 1 219 23 5 203 205 213 213 227 210 177  153 156 1 5 4  2365 5032 
7 2- 6 122  233 255 217 173  1 5 8  172  146 1 7 4  193 191  1 5 9  2193 7225 
7 7-11 1361  808 376 369 323 683 534  302 333 470 587 1180 7326 14551 
7 12-16 2383 2198 292 306 577 418 2584 3118 649 251 583 1562  14921 29472 

7 1 7 - 2 1  7882 5872 3316 5205 6464  10172 8334 5945 7 9 9 4  10012 7534  6 7 2 4  85454 114926 
7 2 2 - 2 6  7536 5167 2076 3620 4143 3445 4779 7058 7733 9412 10800 7028 72797 187723 
7 27-31 4382 1986 571 87 7 7 0 4  554  6 5 4  667 6 8 4  992 1407 1931  15409 203132 
8 1-  5 506 460 312 345  381 297 2 9 4  267 349 355 449 629  4 6 4 4 2 0 7 7 7 6  

& 8 6- 8 553 505 165 1 5 2  133  7 2 7 0 6 9 79  136  205 867 3006 210782* 
u .............................................................................................................. 

TOTAL 25228 17706 7823 11492 1 3 2 8 4  16232 17832  17982 18299 22240 22167 20497 210782* .............................................................................................................. 
n Cumulat ive  t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Tab le  9 .  Kenai R iver  s o u t h  bank s i d e - s c a n  s o n a r  c o u n t s  by hour, .  22 
June  through 8 August 1984.  

_____________-__--_---------_---------------------------------------------------------------------------------------- 
HOUR 

------------------------------------------------------------------------------------------------------------------ 
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 22 34 32 19 14 23 23 20 4 17 10 7 8 24 22 31 31 18 28 45 35 58 19 67 61 
6 2 3  35 34 27 18 38 20 26 29 14 7 20 30 40 42 >2 23 50 48 38 27 41 50 37 36 
6 2 4  27 18 32 20 24 19 30 34 25 19 11 6 10 13 30 17 35 51 39 22 56 2 5  18 13 
6 2 5 1 1  7 7 2 3 8 8 11 16 8 5 6 17 17 1 2 2 5  7 6 1 1  14 5 13 19 6 
6 2 6  3 9 11 3 4 7 11 6 6 6 14 15 13 32 24 29 9 42 16 11 10 7 13 7 



Appendix Table 1 0 .  Kenai River south bank side-scan sonar counts by hour, f i v e  day time periods,  22 June 
through 8 August 1984 .  

.............................................................................................................. 
HOUR 

................................................................................ CUMULATIVE 
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 TOTAL TOTAL 

7 1 7 - 2 1  5065 2051 792  618  6 9 4  9 2 4  1576 2831 4959 4331 5084 4760 33685 45527 
7 22-26 10628 5598 1596 1572 1 5 5 4  1288  1657 1860 1310 2552 6935 10330 46880 92407 
7 2 7 - 3 1  7191 2154 528 566 269 248 341 610  589 799 1122 2128 16545 108952  
8 1 -  5 1507 1297 396 240 322 476 443 676 6 3 4  658  879 917 8445 117397 
8 6- 8 620  530 2 2 4  468 496 291 383 479 393 368 800  1 3 7 4  6426 123823" 
.............................................................................................................. 
TOTAL 26141 12309 4003 4047 4035 4073 5448 7510 9025 9883 16241 21108 123823* .............................................................................................................. 

4 Cumulative t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Table 11. T o t a l  number of f i s h  t a r g e t s  and est imated spec i e s  composition recorded by no r th  bank 
sonar  i n  t he  Kenai River ,  22 June through 8 August 1984". 

F i sh  ----------------- Number of Fish----------------------------------------------- 
Date Targets  Cum Sockeye Cum Pink Cum Coho Cum Chinook Cum ......................................................................................................... 
61 22 485 485 46 2  46 2  16 1 6  4  4  3  3  
6/23 71 1 1,196 6  7  7  1,139 24  40 5  9  5  8  
6 / 2 4  56 1 1,757 53 4  1 , 6 7 3  19 59 4  1 3  4  1 2  
6 /25  53 1 2,288 506 2,179 1 8  7  7  3  16 4  16 
6/26 3  85 2 ,673  3  6  7  2,546 1 3  90 2  1 8  3  19 



Appendix Tab le  11. T o t a l  number o f  f i s h  t a r g e t s  and e s t i m a t e d  s p e c i e s  composi t ion recorded  by n o r t h  bank 
s o n a r  i n  t h e  Kenai R i v e r ,  22 June th rough  8  August 1984* ( c o n t i n u e d ) .  

F i s h  ----------------- Number of Fish----------------------------------------------- 
Date  T a r g e t s  Cum Sockeye Cum Pink Cum Coho Cum Chinook Cum 

......................................................................................................... 
T o t a l  228,952 224,352 2,843 1 ,191  56 6  

* Sonar c o u n t s  a p p o r t i o n e d  by f i s h w h e e l  c a t c h .  Round-off e r r o r  e s t i m a t e d  (wors t  c a s e )  +/- 1 f i s h  p e r  day.  
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Appendix T a b l e  1 3 .  Summary o f  Kenai River s o n a r  s i t e  tagged sockeye salmon 
r e c o v e r i e s  , 1 954. 

Tag 
Number 

02004 
02024 
02 03 6 
02047 
02072 
02075 
021 1 5  
021 20 
021 50 
021 55 
021 59 
021 67 
021 68 
021 69 
021 72 
021 77 
021 86 
021 88 
021 90 
02208 
0221 2 
0221 3 
0221 4 
0221 5 
0221 6 
0221 9 
02221 
02232 
02242 
02249 
02250 
02252 
02254 
02258 
02261 
02262 
02266 
02267 
02268 
02269 
02277 
02282 
02284 
02288 
02289 
02291 
022 92 

Date Date 
Tagged Recovered 

6/ 24 7/26 
61 26 9/13 
6/ 27 7 /03  
6/27 711 6 
6/ 28 7/05 
61 28 7/20 
6/29 6/ 2 9 
61 2 9 7/ 07 
7/01 71 05 
7/02 7/04 
7/ 04 1 / 
7/05 771 7 
7/05 7/30 
7/05 8/01 
7 /05  7/16 
7/06 7/30 
7/07 5/ 02 
7/ 07 7 /18  
7/07 7/07 
711 1 711 9 
711 1 811 5 
711 1 711 6 
711 1 71 24 
711 1 7/20 
711 1 8 /  02 
711 2 7/22 
711 2 311 1 
711 3 7/22 
711 3 7/21 
711 5 7/31 
711 5 7 /29  
711 5 7/ 26 
711 5 7/29 
711 6 7/23 
711 6 7/23 
711 6 8/10 
711 6 8/06 
711 6 7/23 
711 6 7/21 
711 6 7/28 
711 6 7/22 
7/18 7/21 
711 7 7/26 
711 7 7/ 25 
711 7 9/ 04 
711 7 7/30 
711 7 8/ 02 

Recovery Locat ion 

Russian R .  
Snow R .  
Moose R .  c o n f l u e n c e  
Russian R .  
Moose R .  c o n f l u e n c e  
Q u a r t z  Cr. 
Sonar s i  t e  
Big Eddy 
Swi f t w a t e r  
Centennia l  
Kal i f o n s k y  Beach 
Hidden Cr. 
Russian R .  
Q u a r t z  Cr. 
Kal i fonsky Beach 
Q u a r t z  Cr. 
Q u a r t z  Cr. 
Hidden Cr. 
Sl i kok Cr. conf 1 uence 
Hidden Cr. 
Q u a r t z  Cr. 
Hidden Cr. 
Russian R .  conf luence  
Hidden Cr. 
Ra i l road  Cr. 
Hidden Cr. 
Russian R .  
Moose R .  c o n f l u e n c e  
Hidden Cr. 
Q u a r t z  Cr. 
Hidden Cr. 
Q u a r t z  Cr. 
Hidden Cr. 
Hidden Cr. 
Hidden Cr. 
Hidden Cr. 
Russian R .  
Russian R .  c o n f l u e n c e  
Hidden Cr. 
Russian R .  
Hidden Cr. 
Naptown 
Hidden Cr. 
Russian R .  
Ptarmi gan Cr. 
Russian R .  
Q u a r t z  Cr. 

Recovery Method 

Weir 
F i sh  found dead 
Hook and 1 i ne 
Weir 
Hook and l i n e  
Weir 
Fishwheel 
G i l l  n e t  
Hook and l i n e  
Hook and 1 i ne 
S e t  g i l l  n e t  
Weir 
Weir 
Weir 
S e t  g i l l  n e t  
Weir 
Weir 
Weir 
Hook and 1 i n e  
Weir 
Weir 
Weir 
Hook and 1 i n e  
Weir 
Hook and 1 i n e  
Weir 
Weir 
Hook and l i n e  
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Hook and l i n e  
Weir 
Weir 
Weir 
Hook and l i n e  
Weir 
Weir 
F i sh  found dead 
Weir 
Weir 



Appendix Table  1 3 .  Summary of Kenai River  s o n a r  s i t e  tagged sockeye salmon 
r e c o v e r i e s ,  1984 ( c o n t i n u e d ) .  

Tag Date Date 
Number Tagged Recovered Recovery Locat ion Recovery Met hod 

02299 7/17 7/18 Col lege  Hole Hook and l i n e  
02300 711 7  8/02 Johnson Cr. Fish  found dead 
02302 711 7  8/12 R ~ l s s i a n  R .  Weir 
02307 711 7  7/29 Russian R .  Weir 
0231 2  7/17 7/21 Funny R .  c o n f l u e n c e  Hook and l i n e  
0231 3  711 7  7/ 22 Naptown Hook and 1  i  ne 
02320 711 7  81 04 Q u a r t z  Cr. Weir 
02322 711 7  811 0 Q u a r t z  Cr. Weir 
02323 71 18 7/23 Hidden Cr. Weir 
02324 7/18 811 5  S k i l a k  L. F i s h  found dead 
02326 711 8  7/26 Russian R .  Weir 
02328 711 8 811 1  Hidden Cr. Weir 
02349 711 9  7/25 Funny R .  c o n f l u e n c e  Hook and l i n e  
03620 711 9  7/24 Eagle  Rock Hook and l i n e  
03633 711 9  7/20 Centenn ia l  Hook and l i n e  
03636 711 9  7 /23  Naptown Hook and 1  i  ne 
03637 711 9  1  / Russian R .  conf luence  Hook and l i n e  
03639 711 9  871 1  Hidden Cr. Weir 
03652 711 9  7/30 East  Forelands  S e t  gi  11 n e t  
03657 711 9  7/20 Sonar s i t e  Fi s hwheel 
03658 711 9  7/29 Hidden Cr. Weir 
03661 711 9  8/  14 Q u a r t z  Cr. Weir 
03667 711 9  7/31 Hidden Cr. Weir 
0367 1  7 /20  7/22 Sonar s i t e  we i r  F i sh  found dead 
03681 71 20 7/21 R i v e r s i d e  Hook and 1  i n e  
03685 71 20 7/20 C o l l e g e  Hole Hook and l i n e  
03689 7/20 7/22 P o a c h e r ' s  Cove Hook and 1  i  ne 
03692 7 /20  7/30 Hidden Cr. Weir 
03697 7 /20  7/22 Sonar s i t e  we i r  F i s h  found dead 
03720 7 /20  7/22 Sonar s i  t e  we i r  F i sh  found dead 
03745 7 /20  7  / 3 0  Russian R .  Weir 
03752 7 /20  8/ 08 Russian R .  Weir 
03758 7 /20  7 /22  Sonar  s i t e  we i r  F i sh  found dead 
037 59 7 /20  8 /  08 Hidden Cr. Weir 
037 64 7 /20  7/22 Sonar s i t e  we i r  F i sh  found dead 
03765 71 20 7/23 Eagle  gock Hook and 1  i n e  
03768 7 /20  7  / 23 Russian R.  Weir 
03774 7/20 8 / 0 5  Russian R .  Weir 
03780 7 /20  7/30 Russian R .  c o n f l u e n c e  Hook and l i n e  
03785 7/20 7/ 23 Swi f t w a t e r  Hook and l i n e  
03797 7 /20  7/23 Col 1  ege  Hol e  Hook and l i n e  
03805 7/20 7/27 Poacher ' s Cove Hook and l i n e  
03809 7 /20  7 /25  Poacher ' s  Cove F i sh  found dead 
03333 7 /20  8 1  07 Q u a r t z  Cr. Weir 
03833 7 /20  8 /13  Russian R .  Weir 
03849 7 /20  7 /20  Centenni a1 Hook and 1  i n e  
03852 7/20 7/ 22 Sonar s i  t e  we i r  Fish  found dead 

-Con t i  nued- 



Appendix Table 13. Summary of Kenai R i v e r  sonar s i t e  tagged sockeye salmon 
recove r i es ,  1984 ( con t i nued )  . 

Tag Date Date 
Number Tagged Recovered Recovery Loca t i on  Recovery Met hod 

~ a ' l  i f o n s k y  Beach 
Hidden C r .  
Russian R .  con f luence  
Sonar s i t e  
Hidden C r .  
Hidden C r .  
King Rapids 
Russian R. 
Poacher 's  Cove 
Hidden C r .  
Sunken I s l a n d  
P-l i le 9.3 
Thompson's Hole  
Soldotna B r i dge  

Set  g i l l  n e t  
Weir 
Hook and l i n e  
F i  s hwheel 
Weir 
Weir 
Hook and l i n e  
Weir  
Hook and l i n e  
Weir 
Hook and l i n e  
G i l l  ne t  
Hook and l i n e  
Hook and l i n e  

1 / I ncornpl e t e  recovery  data.  - 



Appendix Table  14. D a i l y  f i shwhee l  ca t ch  by spec ies on t h e  n o r t h  bank o f  t h e  
Kenai R i ve r ,  27 June th rough  8 August 1984 1//. 

Number Hours 
Date Wheels Open Sockeye P ink  Chum Coho Chinook o ther /  

81  01 1 2 5 24 1 1 
8/ 02 1 2 1 43 3 1 3 
8/  03 1 2 6 58 4 1 
8/04 1 2 6 3 5 4 4 
81 05 1 2 5 11 9 8 1 

-Cont i  nued- 



Appendix Table 14. Daily fishwheel catch by species on the north bank of the 
Kenai River, 27 June through 8 August 1984 1/2/ (continued).  

Number Hours 
Date Wheel s  Open Sockeye Pink C h u m  Coho Chinook other/ 

1/ Fishwheel catch adjusted fo r  24 hours: da i ly  catch x 24 hours - 
hours open 

2 1  Actual catch:  sockeye - 6,371; pink - 69; coho - 42; chinook - 3; and - 
other - 23. 

3/ Other species include Dolly Varden t r o u t ,  rainbow t r o u t ,  and whitefish.  - 



Appendix Table  1 5 .  D a i l y  f i shwhee l  c a t c h  by spec ies on t h e  sou th  bank o f  t h e  
Kenai R ive r ,  22 June th rough  8 August 1984 1/2[ 

Number Hours 
Date Wheels Open Sockeye P ink  Chum Coho Chinook o ther /  

-Con t i  nued- 



Appendix Table 15. Daily fishwheel catch by species on the south bank of the 
Kenai River, 22 June through 8 August 1984 112/ (continued).  

Number Hours 
Date Wheels Open Sockeye Pink Chum Coho Chinook o t h e r /  

Total 1,371 305 1 4 1 32 3 5 

11 Fishwheel catch adjusted fo r  24 hours: da i ly  catch x 24 hrs - 
hours open 

2/  Actual catch:  sockeye - 1,407; pink - 311; chum - 1 ;  coho - 41; chinook - 32; - 
and other - 35. 

31 Other species include Dolly Varden t r o u t ,  rainbow t rou t ,  and whitefish.  - 



Appendix T a b l e  1 6 .  Length com o s i t i o n  o f  t h e  major  a g e  c l a s s e s  of sockeye  salmon c o l l e c t e d  i n  t h e  Kenai R i v e r ,  e 1976-1 984 1, 

Ma1 e Female T o t a l  
Average Average Average 

Age Length S t a n d a r d  Sample Length S t a n d a r d  Sample Length S t a n d a r d  Sample R a t i o  
Year C1 a s s  (mm)l/ E r r o r  S i z e  (mm E r r o r  S i z e  (mm) E r r o r  S i z e  Ma1 e-Femal e 

-Conti  nued- 



Appendix Table 16. Length com o s i  t i o n  o f  t h e  ma jo r  age c lasses o f  sockeye salmon c o l l e c t e d  i n  t h e  Kenai R iver ,  P 1976-1984 1 (con t inued) .  

Male Fema 1 e T o t a l  
Average Average Average 

Age Lengtv Standard Sample Length Standard Sample Length Standard Sampl e R a t i o  
Year Class (mm)-1 E r r o r  S i z e  ( rnrn) E r r o r  S ize  (mm) E r r o r  S i z e  Male-Female 

1 1  Length measured mid-eye t o  f o r k  o f  t a i l .  - 



Appendix T a b l e  1 7 .  Weight compos i t i on  o f  t h e  m a j o r  age c l a s s e s  o f  sockeye salmon c o l l e c t e d  i n  t h e  Kenai R i v e r ,  
1981-1984. 

Ma1 e Femal e T o t a l  
Average Average Average 

Age Weight Standard Sample Weight Standard Sample Weight Standard Sample 
Year C l  ass ( k g )  E r r o r  S i z e  ( k g )  E r r o r  S i z e  ( k g )  E r r o r  S i z e  



Appendix Table 1 8 .  Total number of f i s h  targets  and estimated spec i e s  composition recorded by side-scan 
sonar in  the Kasilof River, 10 June through 31 July 1984*. 

Fish ........................... Number of Fish------------------------------------ 
Date Targets Cum Sockeye Cum P ink Cum Coho Cum Chinook Cum 



Appendix Table 18 .  To ta l  number of f i s h  t a r g e t s  and es t imated  spec i e s  composition recorded by side-scan 
sonar  i n  t he  Kasi lof  River ,  10 June through 31 Ju ly  1984" (cont inued) .  

F ish  ........................... Number of Fish------------------------------------ 
Date Targets  Cum Sockeye Cum Pink Cum Coho Cum Chinook Cum ........................................................................................................ 
71 6 6,393 57,388 6,076 54,745 305 1,030 0 0 12  1,613 
7 /  7 4,940 62,328 4,581 59,326 3 07 1,337 0 0 5 2 1,665 
71 8 9,980 72,308 9,481 68,807 47 7 1,814 0 0 2 2 1,687 
7 1  9  13,188 85,496 12,505 81,312 602 2,416 0 0 8 1 1,768 

To ta l  234,723 
** 

* Sonar counts  apport ioned by f ishwheel  ca t ch .  Round-off e r r o r  est imated (worst c a s e )  +/- 1 f i s h  pe r  day. 
** Sockeye salmon t o t a l  inc ludes  1,536 f i s h  est imated t o  have en tered  t h e  r i v e r  p r i o r  t o  6/10, and 

13,161 f i s h  est imated t o  have entered t h e  r i v e r  a f t e r  7/31. 



Appendix Tab1 e 1 9 .  Summary of Kasilof sonar s i t e  tagged sockeye salmon recoveries,  
1 984. 

Tag Date Date 
Number Tagged Recovered Recovery Location Recovery Met hod 

ldikolai Cr. 
Ni kolai Cr. 
Crooked Cr. 
Bear Cr. 
Cohoe Beach 
Glacier Fla t  Cr. 
Ni kolai Cr. 
Bear Cr. 
Cohoe Beach 
Bear Cr. 
Nikolai Cr. 
Cohoe Beach 
Bear Cr. 
Kasilof Bay 
Kal ifonsky Beach 
Bear Cr. 
Glacier Fla t  Cr. 
Cohoe Beach 
Bear Cr. 
Cohoe Beach 
Bear Cr. 
Cohoe Beach 
Moose Cr. 
Kasi lof Bay 
Kalifonsky Beach 
Bear Cr. 
Kalifonsky Beach 
Bear Cr . 
Bear Cr. 
Bear Cr. 
Bear Cr. 
Ni kolai Cr. 
Glacier Fla t  Cr. 
Bear Cr. 
Cohoe Beach 
Cohoe Beach 
Bear Cr. 
Moose Cr. 
Bear Cr. 
Glacier Fla t  Cr. 
Bear Cr. 
Moose Cr. 
Glacier Flat  Cr. 
Ni kolai Cr. 
Moose Cr . 
Ploos e Cr . 
Nikolai Cr. 
-Continued- 

Stream survey 
Stream survey 
Hook and 1 i ne 
Weir 
Set  g i l l  net  
Weir 
Stream survey 
Weir 
Set  g i l l  net  
Weir 
Stream Survey 
Set g i l l  net 
Weir 
Set  g i l l  net 
Set g i l l  net 
Weir 
Weir 
Set  g i l l  net 
Weir 
Set  g i l l  net  
Weir 
Set  g i l l  net 
Stream survey 
Set  g i l l  net 
Set  gi 11 net 
Weir 
Set  g i l l  net 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Set g i l l  net 
Set g i l l  net 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Stream survey 
Stream survey 
Stream survey 
Stream survey 



Appendix Table 19 .  Summary of Kasilof sonar s i t e  tagged sockeye salmon recov- 
e r i e s ,  1984 (continued). 

Date 
Tagged 

6 /  29 
6/ 29 
6/ 2 9 
6/29 
6/29 
6/ 2 9 
6/29 
6/29 
61  29 
6/29 
6 /29 
6/29 
6/30 
6/30 
6/30 
6/30 
6 /30 
6/ 3 0 
6/30 
61  3 0 
61 3 0 
6/30 
7/01 
7/91 
7/02 
7/02 
7/02 
7/02 
7/02 
7/ 02 
7 /02 
7/03 
7/ 03 
7/03 
7/03 
7/03 
7/03 
7/03 
7/03 
7 /  04 
7/04 
7/ 04 
7/04 
7/04 
7/04 
7 /04 
7/04 

Date 
Recovered Recovery Locat i on 

8/01 Bear Cr. 
8 /  02 Bear Cr. 
8/ 06 Moose Cr . 
8/ 22 Glacier Flat Cr. 
8 1  28 Glacier Flat Cr. 
7/27 Bear Cr. 
3/02 Bear Cr. 
7 1  3 1 Bear Cr. 
7/27 Bear Cr. 
8/06 Moose Cr. 
311 8 Bear Cr. 
81 06 Moose Cr. 
7/30 Bear Cr. 
81 06 Moose Cr. 
8/06 Moose Cr. 
8/ 22 Glacier Flat Cr. 
8/06 Moose Cr . 
7/28 Bear Cr. 
8 1  05 Bear Cr. 
8/ 08 Glacier Flat Cr. 
81  06 Moose Cr. 
81 08 Glacier Flat Cr . 
8/06 Floose Cr . 
8/05 Bear Cr. 
8/ 25 Glacier Flat Cr. 
7/29 Bear Cr . 
8/ 22 Glacier Flat Cr. 
8/22 Glacier Flat Cr. 
8/ 04 Bear Cr. 
31 02 Bear Cr. 
7 / 27 Bear Cr. 
8/  09 Glacier Flat Cr. 
3/22 Glacier Flat Cr. 
8/01 Bear Cr. 
3 /22  Glacier Flat Cr. 
7/02 Lower Subdistrict  

7/16 or 7/18 Kal ifonsky Beach 
8/  03 Bear Cr. 
S/ 03 Glacier Flat Cr. 
8/ 02 Bear Cr. 
8/ 2 3 Glacier Flat Cr. 
7/09 Kal ifons ky Beach 
8/ 2 2 Glacier Flat Cr. 
8/ 17 Glacier Flat Cr. 
8/27 Glacier Flat Cr. 
7 / 0 9 Kal ifonsky Beach 
8/ 18 Bear Cr. 

-Continued- 

Recovery Method 

Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Stream survey 
Weir 
Stream survey 
Stream survey 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Drift  g i l l  net 
Set g i l l  net 
Weir 
Weir 
Weir 
Weir 
Set g i l l  net 
Weir 
Weir 
Weir 
Set g i l l  net 
Weir 



Appendix Table 19. Summary of Kasilof sonar s i t e  tagged sockeye salmon recov- 
e r ies ,  1984 (continued). 

Tag 
Number 

00483 
00484 
00487 
00488 
00490 
00493 
00499 
00501 
00505 
00506 
00507 
00509 
0051 0 
0051 1 
0051 7 
00525 
00526 
00529 
00534 
00548 
00555 
00561 
00563 
00566 
00567 
00570 
00577 
00593 
00594 
00596 
00599 
00600 
00601 
00604 
00605 
00607 
00608 
0061 3 
00624 
00634 
00636 
00638 
00640 
00641 
00644 
00645 
00649 

Date 
Tagged 

7/04 
7/ 04 
7 / 04 
7/04 
7 /  04 

7/05 
7/05 
7 /05 
7 /05 
7 /05 
7 /05 
7/05 
7 1  05 
7/05 
7 1  05 
7 /05  
7 1  05 
7/05 
7 /05 
7/ 05 
7/05 
7/ 05 
7/05 
7 /05 
7/ 05 
7 1  05 
7 / 0 6  
7/06 
7 /06 
7/06 
7/06 
7 /06 
7/06 
7 /06 
7 /06 
7/06 
7/06 
7 /06 
7/06 
7/06 
7/06 
7/06 
7/06 
7/ 06 
7 /06  
7 1  06 

8a t e 
Recovered 

3/  18 
81 06 
81 0 1 
711 1 
31 04 
8 /02  
8/21 
8 /20 
8/ 09 
8 /  03 
8 /  22 
811 1 
7/30 
8 1  04 
8 1  22 
8 1  07 
8 /  22 
311 8 
8 1  23 
None 
None 
8 /  25 
7/16 
8/07 
7/29 
8/21 
None 
31 06 
7/30 
8/05 
8 /  22 
8/17 
3 /08 
7/30 
8 1  22 
8 /  17 
3/ 27 
8 /  06 
8/ 22 
7/27 
7/30 
7/ 29 
3 1  06 
8 /06 
7/27 
7 / 09 
3/06 

Recovery Location 

Bear Cr. 
Moose Cr. 
Bear Cr. 
Cohoe Beach 
Bear Cr. 
Bear Cr . 
Seepage Cr. 
Bear Cr. 
Bear Cr. 
Bear Cr . 
Glacier Flat Cr. 
Bear Cr. 
Bear Cr. 
Bear Cr. 
Glacier F1 a t  Cr. 
Nikolai Cr. 
Glacier Flat Cr. 
Bear Cr . 
Glacier Flat Cr. 
Crooked Cr. 
Crooked Cr. 
Glacier Flat Cr. 

Fli kolai Cr. 
Bear Cr . 
C l  ear Cr. 
Moose Cr. 
Moose Cr. 
Bear Cr . 
Bear Cr. 
Glacier Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
Bear Cr. 
Glacier F1 a t  Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Moose Cr. 
Glacier Flat  Cr. 
Nikolai Cr. 
Bear Cr. 
Bear Cr . 
Moose Cr. 
Moose Cr. 
Bear Cr. 
Cohoe Beach 
Bear Cr . 

Recovery Method 

Wei r 
Stream survey 
Weir 
Set g i l l  net 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Set g i l l  net 
Stream survey 
Weir 
Stream survey 
Hook and l ine  
Stream survey 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Stream survey 
Weir 
Wei r 
Stream survey 
Stream survey 
Weir 
Set g i l l  net 
Weir 



Appendix Table 19. Summary of Kasilof sonar s i t e  tagged sockeye salmon recov- 
e r i e s ,  1984 (continued).  

Tag 
Number 

Date 
Tagged 

7/06 
7/06 
7/07 
7/07 
7/ 07 
71 07 
7/07 
7/  07 
7/07 
7/ 07 
7/07 
71 07 
7/ 07 
7/07 
7/ 07 
7/07 
7/97 
7/ 07 
7/07 
71 07 
7/07 
7/07 
7/07 
7/07 
7 / 07 
7 / 07 
7/07 
7/07 
7/07 
7/07 
71 07 
7/07 
7/ 07 
7/07 
7/07 
71 07 
7/07 
7/07 
7/07 
7/07 
7/07 
7/08 
7/08 
7/08 
7 /08  
7 /08  
7 /08  

Date 
Recovered Recovery Locati on Recovery Method 

8/11 Glacier Fla t  Cr. 
81 06 Moose Cr. 
811 2 Glacier F la t  Cr. 
8/06 Moose Cr. 
8/ 09 Nikolai Cr. 
81 07 Bear Cr. 
8/ 02 Bear Cr. 
51 24 Glacier Fla t  Cr. 
8/13 Glacier F la t  Cr. 
8 1  06 Moose Cr. 
8/22 Glacier  F la t  Cr. 
7/29 Bear Cr. 
8/ 0 1 Bear Cr. 
7/09 Cohoe Beach 
7/ 27 Bear Cr. 
None Cohoe Beach 
8/22 Glacier F la t  Cr. 
5/ 05 Bear Cr. 
8/ 18 Bear Cr. 
811 0 Glacier F la t  Cr. 
None Moose Cr. 
8 /  22 Glacier Fla t  Cr. 
8/ 07 Bear Cr. 
7/21 Nikolai Cr. 
7/27 Ni kolai Cr. 
3 /22 Glacier F la t  Cr. 
8/  06 Moose Cr. 
5 /08  Glacier Fla t  Cr. 
8 1  06 Moose Cr. 
71 27 Nikolai Cr. 
7 /30 Bear Cr. 
811 0 Bear Cr. 
8/07 Ni kolai Cr. 
8/13 Glacier F la t  Cr. 
7 / 3 1 Bear Cr. 
8 /  06 Moose Cr. 
8 /03  Bear Cr. 
7/27 Bear Cr . 
8 /  06 Bear Cr. 
8/01 Bear Cr . 
811 9 Glacier F la t  Cr. 
3 1  22 Glacier Flat  Cr. 
8 / 2 2  Glacier Fla t  Cr. 
81 07 Ni kolai Cr. 
8/ 25 Glacier Fla t  Cr . 
8 /  22 Glacier Fla t  Cr. 
811 0 Glacier Fla t  Cr. 

-Continued- 

Weir 
Stream survey 
Weir 
Stream survey 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Set g i l l  net  
Weir 
Set  g i l l  net 
Weir 
Weir 
Weir 
Weir 
Unknown 
Weir 
Weir 
Stream survey 
Stream survey 
Stream survey 
Stream survey 
Weir 
Stream survey 
Stream survey 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 



Appendix Table 19. Summary of Kasi lof sonar s i t e  tagged sockeye salmon recov- 
e r i e s ,  1984 (continued).  

Ta !3 Date Date 
Number Tagged Recovered Recovery Location Recovery Method 

00782 7/08 7/31 Bear Cr . Weir 
007 91 71 08 511 5 Bear Cr. Weir 
00792 7/08 811 7 Bear Cr. Wei r 
007 94 71 08 8/19 Glacier Fla t  Cr. Weir 
00795 7/08 8/ 03 Bear Cr. Idei r 
007 96 7/08 8/17 Bear Cr. Weir 
007 97 7 / 08 7/ 27 Bear Cr. Weir 
00802 7/08 7/29 Bear Cr . Weir 
00806 7/ 08 8/ 22 Glacier Fla t  Cr. Weir 
00308 71 08 31 2 1 Glacier Fla t  Cr. Weir 
00809 7/ 08 8/01 Bear Cr. Weir 
0081 1 7/08 8/11 Bear Cr. Weir 
0081 6 7/08 81 07 Ni kolai Cr. Stream survey 
0081 9 71 08 8/11 Glacier Fla t  Cr. Weir 
00826 7/ 08 8/ 02 Bear Cr. Weir 
00827 7/08 7/27 Bear Cr. Weir 
0083 5 7/08 7 / 1 3 o r 7 / 1 6  Kal i fonsky Beach Set gi 11 net 
00838 7/08 8/10 Glacier Fla t  Cr. Weir 
0084 1 7/ 08 8/ 02 Bear Cr. Weir 
00842 7/ 08 8/01 Bear Cr. Weir 
00844 7/ 08 8/ 03 Glacier Fla t  Cr. Weir 
00846 71 08 7/29 Bear Cr. Weir 
00852 71 08 8/ 01 Bear Cr. Weir 
00855 7/08 811 7. Bear Cr. Weir 
00856 71 08 7/31 Bear Cr. Weir 
00859 71 08 81 01 Bear Cr. Weir 
00861 7 /  08 8/22 Glacier Flat  Cr . Weir 
00562 7 1  08 81 02 Bear Cr . Weir 
00865 71  08 8/21 Seepage Cr. Stream survey 
00870 7/08 81 06 Moose Cr . Stream survey 
00881 711 1 81 02 Bear Cr. Weir 
00884 711 1 8/ 22 Glacier F la t  Cr. Weir 
00885 711 1 8/ 04 Bear Cr. Weir 
00889 711 1 8/22 Glacier Fla t  Cr. Weir 
00892 711 1 81 03 Glacier F la t  Cr. Weir 
00893 7/11 8/12 o r  8/13 Bear Cr. Weir 
00895 711 1 8/05 Bear Cr. Weir 
00897 711 1 8/22 Glacier Fla t  Cr . Weir 
00905 7/11 8/05 Bear Cr . Weir 
00906 711 1 8/09 Bear Cr. Weir 
0091 2 711 1 8/12 Bear Cr. Weir 
0091 7 7/11 8/ 02 Bear Cr. Nei r 
0091 9 711 1 8/13 Bear Cr. Weir 
00920 711 1 8/06 Moose Cr . Stream survey 
00922 711 1 811 6 Glacier Fla t  Cr. Weir 
00923 7/11 8/ 22 Gl aci e r  Fl a t  Cr. Wei r 
00936 711 1 811 1 Bear Cr. Weir 

-Conti nued- 



Appendix Table 19. Summary of Kasilof sonar s i t e  tagged sockeye salmon recov- 
e r i e s ,  1984 (continued).  

Ta g Date Date 
Number Tagged Recovered Recovery Locat i on Recovery Method 

00939 711 1 8/ 22 Glacier  Fl a t  Cr . Weir 
00940 711 1 8/ 08 Glacier Flat  Cr. Weir 
00943 711 1 811 2 Glacier Fla t  Cr. Weir 
00947 711 1 81 08 Bear Cr. Weir 
00953 711 1 8/22 Glacier Fla t  Cr. Weir 
00956 711 1 8/18 Bear Cr. Weir 
00957 711 1 711 3 Kal i fonsky Beach Set  g i l l  net 
00960 7/11 81 06 Bear Cr. Weir 
00967 711 1 7/31 Bear Cr . Weir 
00970 711 1 8/22 Glacier Flat  Cr . Weir 
00973 711 1 8/22 Glacier Fla t  Cr. Weir 
00 97 7 711 1 8/18 Bear Cr. Weir 
00981 711 1 8/09 Bear Cr. Weir 
00983 711 1 8/13 Glacier F la t  Cr . Weir 
00986 711 2 81 22 Glacier Fla t  Cr . Weir 
00989 711 2 81 07 Ni kolai Cr. Stream survey 
00993 711 2 8/17 Bear Cr. Weir 
00994 711 2 8/08 Glacier Fla t  Cr. Weir 
01 001 711 2 811 3 Bear Cr. Weir 
01 003 711 2 7/31 Bear Cr. Weir 
01 005 711 2 3/21 Seepage Cr. Stream survey 
01 01 6 711 2 8/ 22 Glacier Fla t  Cr. Weir 
01 023 7/12 7/16 Kal ifonsky Beach Set  g i l l  net  
01 027 711 2 81 06 Bear Cr. Weir 
01 029 711 2 8/22 Glacier F la t  Cr. Weir 
01 030 711 2 7/ 09 Kal ifonsky Beach Set  g i l l  net 
01 041 711 2 8/ 22 Glacier Flat  Cr. Weir 
01 047 7/12 711 3 Kal ifonsky Beach Set  g i l l  net  
01 049 711 2 8/ 01 Bear Cr. Weir 
01 053 711 2 811 0 Bear Cr. Weir 
01 058 7/12 8/09 Glacier F la t  Cr. Weir 
01 062 711 2 8/11 Glacier F la t  Cr. Weir 
01 063 711 2 8/25 Glacier F la t  Cr. Weir 
01 064 7/12 8/ 22 Glacier F la t  Cr. Weir 
01 073 7/13 811 0 Bear Cr. Weir 
01 077 711 3 8/20 Glacier F la t  Cr . Weir 
01 080 7/13 8/21 Seepage Cr. Stream survey 
01 084 7/13 8/11 Glacier F la t  Cr. Weir 
01 085 7/13 8/ 06 Moose Cr. Stream survey 
01 089 711 3 8/17 Glacier F la t  Cr. Weir 
01 092 7/13 81 01 Bear Cr. Weir 
01 093 711 3 8/21 Seepage Cr. Stream survey 
01 095 7/13 8/22 Glacier Fl a t  Cr. Weir 
01 102 711 3 81 08 Glacier F la t  Cr. Weir 
01 107 711 3 8/ 23 Glacier Fl a t  Cr. Weir 
01115 7/13 8/21 Glacier F la t  Cr. Weir 
01116 7/13 8/08 Bear Cr . Weir 

-Continued- 



Appendix Table 19 .  Summary of Kasi lof sonar s i t e  tagged sockeye salmon recov- 
er ies ,  1984 (continued). 

Tag Date Date 
Number Tagged Recovered Recovery Location Recovery Method 

8/ 08 
8/10 
8/21 
811 3 
81 2 1 
81 05 
81 22 
811 1 
811 0 
8/23 
8/03 
8/ 01 
7/27 
8/22 
81 16 
81 08 
81 25 
81 22 
8/ 09 
8/13 
81 20 
3/07 
8/ 22 
8/ 07 
81 21 
8/ 22 
7 / 2 2  
81 06 
81 22 
811 5 
8/17 
811 1 
8/24 
811 0 
81 06 
8/22 
8/ 29 
8/ 23 
81 06 
8/22 
8/ 21 
3/26 
8/ 09 
811 8 
None 
8/ 22 
8/05 

Bear Cr. 
Glacier Flat Cr. 
Seepage Cr. 
Bear Cr . 
Glacier Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
Bear Cr. 
Bear Cr. 
Bear Cr. 
Glacier Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Bear Cr. 
Bear Cr. 
Glacier Flat Cr. 
Ni kolai Cr. 
Glacier Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
GI aci er Flat Cr . 
Kasilof R .  
Bear Cr. 
Glacier Flat Cr. 
Bear Cr. 
Bear Cr. 
Glacier F l a t  Cr . 
Glacier Flat Cr. 
Glacier Flat Cr. 
Moose Cr. 
Glacier F l a t  Cr. 
Moose Cr . 
Glacier Flat Cr. 
Moose Cr. 
Glacier Flat Cr. 
Seepage Cr. 
Glacier Flat Cr. 
Bear Cr . 
Bear Cr . 
Cohoe Beach 
Glacier Flat Cr. 
Bear Cr. 

-Continued- 

Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Unknown 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Stream survey 
lJei r 
Stream survey 
Weir 
Stream survey 
Weir 
Stream survey 
ldei r 
Weir 
Weir 
Set g i l l  net 
Weir 
Weir 



Appendix Table 19. Summary of Kasilof sonar s i t e  tagged sockeye salmon recov- 
e r i  es , 1984 (continued). 

Tag 
Number 

Date 
Tagged 

Date 
Recovered Recovery Location Recovery Met hod 

8/ 02 Bear Cr. Wei r 
8/17 Glacier Flat  Cr. Weir 
8/18 Glacier Flat Cr. Weir 
8/ 09 Seepage Cr. Stream survey 
8/07 Nikolai Cr. Stream survey 
7/06 Lower Subdistrict  Drift  g i l l  net 
8/13 Bear Cr. Weir 
8/25 Glacier Flat Cr . Weir 
8/19 Bear Cr. Weir 
8/05 Bear Cr. Weir 
81 03 Bear Cr. Weir 
811 1 Glacier Flat  Cr . Weir 
7/29 Bear Cr . Weir 
8/22 Glacier Flat Cr. Weir 
81 18 Bear Cr. Weir 
8/22 Glacier Flat  Cr. Weir 
8/13 Gl aci er  Fl a t  Cr . Weir 
8/ 22 Glacier Flat Cr. Weir 
811 1 Bear Cr . Weir 
8/04 Bear Cr. Weir 
811 7 Bear Cr. Weir 
811 8 Bear Cr. Weir 
811 7 Bear Cr. Weir 
811 3 Glacier Flat Cr. Weir 
8/17 Bear Cr. Weir 
8/ 22 Glacier Flat Cr. Weir 
811 7 Bear Cr. Weir 
8/ 24 Crooked Cr. Weir 
8/18 Crooked Cr. Weir 
8/17 Crooked Cr. Weir 
8/12 Glacier Flat Cr. Weir 
8/20 Glacier Flat  Cr. Weir 
8/22 Glacier Flat Cr. Weir 
8/ 21 Seepage Cr. Stream survey 
81 25 Glacier Flat Cr. Wei r 
8/06 Moose Cr. Stream survey 
811 9 Glacier Flat Cr. Weir 
8/ 22 Glacier Flat  Cr. Weir 
8/17 Bear Cr. Weir 
8/ 22 Glacier Flat  Cr. Weir 
811 3 Glacier Flat Cr. Weir 
8/18 Glacier Flat Cr. Weir 
8/09 Glacier Flat  Cr. Weir 
8/ 23 Glacier Flat Cr. Weir 
8/17 Bear Cr. Weir 
8/11 Glacier Flat  Cr. Weir 
8/ 02 Bear Cr . Weir 

-Continued- 



Appendix Table 19. Summary of Kasilof sonar s i t e  tagged sockeye salmon recov- 
e r i e s ,  1984 (continued). 

Date 
Tagged 

7/20 
7/20 
7/20 
7/20 
7/20 
7/20 
7/20 
71 20 
7/20 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7 /21  
7/21 
7/21 
7/21  
7/21 
7/21 
7/21 
7/21 
7/21 
71 23 
7/23 
7/23 
7/23 
7/23 
7/23 
7/  23 
7/23 
7/ 23 
7/23 
71  23 
71 23 
7/23 
71  23 
71 23 
7/24 
7/24 
7/24 

Date 
Recovered 

811 2 
3/09 
811 6 
811 0 
8/13 
3/15 
8/29 
8/10 
8/21 
8/25 
8/ 22 
8/ 21 
8/ 23 
8/21 
811 9 
81 21 
51 22 
8/ 24 
811 5 
8/17 
81 1 7  
8/13 
8/15 
8/10 
8/ 22 
811 5 
7/ 20 
81 10 
8/13 
8/18 
81 09 
8/17 
8/ 22 
8/22 
8/ 08 
511 0 
8/12 
8/ 2 5 
8/ 06 
8/23 
811 7 
811 7 
81 06 
8/ 05 
8/17 
3/26 
811 2 

Recovery Location 

Glacier Flat Cr. 
Glacier Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
?loose Cr. 
Glacier Flat Cr. 
Clear Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Seepage Cr. 
Glacier Flat Cr. 
Clear Cr. 
Glacier Fl a t  Cr . 
Glacier Flat Cr. 
Glacier Flat Cr. 
Bear Cr . 
Bear Cr. 
Bear Cr. 
Bear Cr. 
Glacier Flat Cr. 
Gl aci er Fl a t  Cr. 
Bear Cr. 
Kal i fons ky Beach 
Gl aci er Flat Cr . 
Bear Cr. 
Bear Cr . 
G l  aci er Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Glacier Flat Cr. 
Glacier F l a t  Cr. 
Glacier Flat Cr. 
Bear Cr. 
Glacier Flat Cr. 
Bear Cr. 
Bear Cr. 
floose Cr. 
Bear Cr. 
Bear Cr . 
Glacier Flat Cr. 
G I  aci e r  Flat Cr. 
-Continued- 

Recovery Method 

Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Stream survey 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Set g i l l  net 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Weir 
Nei r 
Weir 
Weir 
Stream survey 
Weir 
Weir 
Weir 
Weir 



Appendix Table 19. Summary of Kasilof sonar  s i t e  tagged sockeye salmon recov- 
e r i e s ,  1984 (cont inued) .  

Tag Date Date 
Number Tagged Recovered Recovery Location Recovery Method 

01 776 7/24 8/12 Bear Cr. Weir 
01 778 7/24 8/17 Glac ier  F l a t  Cr. Weir 
01 780 7/24 7/31 Kasilof R .  mouth Dipnet 
01 781 7/24 8/ 24 Glac ier  F l a t  Cr. Weir 
01 786 7/ 24 8/10 Bear Cr . Weir 
01 788 7/24 8/ 08 Glac ier  F l a t  Cr. Weir 
01 789 7/ 24 8/22 Glac ie r  F la t  Cr. Weir 
01 790 7/ 24 8/19 Bear Cr. Weir 
01 795 7/24 8/16 Bear Cr. Weir 
01 804 7/ 2 5 8/10 Glac ie r  F l a t  Cr. Weir 
01 805 7/25 8/20 Glac ier  F l a t  Cr. Weir 
01810 7/25 8/ 22 Glac ier  F l a t  Cr. Weir 
01 824 7/25 7/30 Cohoe Beach Se t  g i l l  ne t  
01830 7/25 8/  22 Glac ie r  F l a t  Cr. Weir 
01333 7/25 8/  08 Clear  Cr . Stream survey 
01 838 7/ 26 8/15 Glac ier  F l a t  Cr. Weir 
01 848 7/26 8/16 Glac ier  F l a t  Cr. Weir 
01 849 7/26 8/ 28 Glac ier  F l a t  Cr. Weir 
01 850 7/26 8/16 Gl ac i  e r  Fl a t  Cr . Weir 
01 853 7/26 3/09 Bear Cr . Weir 
01855 7/ 26 8/25 Glac ier  F l a t  Cr. Weir 
01856 7/26 8/15 Bear Cr. Weir 
01 857 7/26 8/26 Glac ier  F l a t  Cr. Weir 
01 859 7/26 8 /15  Glac ier  F1 a t  Cr . Weir 
01 863 7/26 8/22 Glac ier  F l a t  Cr. Weir 
01 865 7/26 3/  27 Bear Cr. Weir 
01 869 71 26 8/ 17 Glac ier  F l a t  Cr. Weir 
01 870 7/26 7/31 Kasilof R .  mouth Di pnet 
01 872 7/26 8 /  24 Glac ier  F l a t  Cr. Weir 
01 876 7/ 26 8/29 Moose Cr . Stream survey 
01879 7/26 8 /  06 Cohoe Beach Set  gi 11 ne t  
01 880 7/ 26 7/09 Lower S u b d i s t r i c t  D r i f t  g i l l  ne t  
01 881 7/26 8/25 Glac ier  F l a t  Cr. Weir 
01 894 7/ 26 8/21 Seepage Cr. Stream survey 
01 897 7/26 8/16 Bear Cr. Weir 
01 942 7/ 26 8/18 Bear Cr. Weir 
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Appendix Table 21.  T o t a l  number of f i s h  t a r g e t s  and es t imated  spec i e s  composition recorded by south 
bank sonar  i n  t h e  Kasi lof  River ,  10 June through 31 Ju ly  1984". 

F i sh  ........................... Number of fish------------------------------------ 

Date Targe ts  Cum Sockeye Cum P ink Cum Coho Cum Chinook Cum 



Appendix Table  21.  T o t a l  number of f i s h  t a r g e t s  and e s t i m a t e d  s p e c i e s  composi t ion r e c o r d e d  by s o u t h  
bank s o n a r  i n  t h e  K a s i l o f  R i v e r ,  1 0  June th rough  3 1  J u l y  1984* ( c o n t i n u e d ) .  

........................................................................................................ 
F i s h  --------------------------- Number of  fish------------------------------------ 

Date T a r g e t s  Cum Sockeye Cum P ink  Cum Coho Cum Chinook Cum -------------------------------------------------------------------------------------------------------- 
7 /  6 1,831 18,465 1,588 16,658 23 1 584  0 0 1 2  1,223 
7 1  7 1 ,440 19,905 1,249 17,907 1 8 1  765 0 0 1 0  1,233 
7 1  8 3,338 23,243 2,896 20,803 420 1,185 0 0 2 2 1,255 
7 1  9 , 4,372 27,615 3,793 24,596 550 1,735 0 0 2 9 1,284 

7 130 1,019 105,436 890 95,875 89  5,621 1 0  250 3 0 3,690 
7 13 1 727 106,163 635 96,510 6 4  5,685 7 257 2 1 3,711 
-------------. -------- .- .------- .  .---- - - - * . - - - - . - * - . - . - - - * - . . - - - - - - * - - .  ---.. .. . .  - - --- . . ------ .  . - - - - - - - - .  . - 
T o t a l  106,163 96,510 5,685 257 3,711 

* S o r ~ ~ i  counts  a p p o r t i o n e d  b:, f i s h i ~ h e c l  c a t c h .  Round-off e r r o r  e s t i n s t e d  (worst  c a s e )  +/- 1 f i s h  p e r  day.  



Appendix Table  22. Kas i lof  River n o r t h  bank side-scan sonar  counts  by s e c t o r ,  10 June through 31 J u l y  1984, 

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

DATE 1 2 3 4 5 6 7 8 9 10  11 12  TOTAL TOTAL ............................................................................................................ 
6 10 5 7 3 8 3 5 2 0 0 2 1 1 8 3 4 3 0 208 208 
6 11 33 49 40 2 0 0 9 11 4 1 8  43 46 255 46 3 
6 12 67 47 3 1 3 0 0 0 3 6 11 4 5 2 8 2 41 704 
6 13 53 42 1 4  0 1 0 2 3 4 1 4  23 26 182 886 
6 1 4  52 43 2 5 0 0 0 6 4 1 1 4  2 0 20 185 107 1 



Appendix Table 22. Kasi lof  River north bank side-scan sonar counts by sec tor .  10 June through 31 July 1984 
( con t i nued ) .  

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

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



Appendix Table 2 2 .  Kasi lof  River north bank side-scan sonar counts by s e c t o r ,  10 June through 31 July 1984 
( c o n t i n u e d )  . ............................................................................................................ 

S E C T O R  CUMU LAT I VE ......................................................................................... 
DATE 1 2 3 4 5 6 7 8 9 lo 11 12 TOTAL TOTAL 

........................................................................................................... 
TOTAL 56490 46825 13352 2133 543 234 758 1131 1577 1825 1564 2500 128932* 
-------.---------------------------------------------------------------------------------------------------- 

* Cumulat ive  t o t a l  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 b e c a u s e  of  method used t o  a v e r a g e  f o r  d e b r i s .  



Appendix Table 2 3 .  Kasilof  River north bank side-scan sonar counts by s e c t o r ,  f i v e  day time per iods ,  10 June 
through 31 July 1984. 

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

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

7 30-31 1121 746 131 40 19 8 5 0 33 75 101 120 93 2537 128932* .............................................................................................................. 
TOTAL 56490 46825 13352 2133 543 234 758 1131 1577 1825 1564 2500 128932* 

"cumula t ive  t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Table 24.  Kasilof  River south bank side-scan sonar counts by sec tor ,  10 June through 31 July 1984. 

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

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



Appendix Tab le  24. K a s i l o f  River  s o u t h  bank s ide-scan sonar  c o u n t s  by s e c t o r ,  1 0  June th rough  3 1  J u l y  1984. 
(cont inued) .  

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

DATE 1 2 3 4 5 6 7 8 9 1 0  11 1 2  TOTAL TOTAL ............................................................................................................ 
7 5 1259 513 117 49 3 2 2 8 50 5 5 81 124 102 148 2558 16636 
7 6 1333 368 18 0 0 0 0 4 4 22 22 60 1831 18467 
7 7 1001 26 4 1 3  1 0 0 1 0 9 2 5 36 90 1440 19907 
7 8 2569 579 2 7 0 0 0 0 3 1 2  3 7 3 9 72 3338 23245 
7 9 3528 707 3 4 4 0 0 3 1 9 19 2 1 46 4372 27617 





Appendix Table 25. Kasilof  River south bank side-scan sonar counts by s e c t o r ,  f i v e  day time per iods ,  10 June 
through 31 July 1984. 

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

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

7 30-31 381 80 1 154 5 0 0 19 3 6 40 33 55 221 1745 106168" .............................................................................................................. 
TOTAL 35194 44345 8688 1328 296 152 1011 1298 2087 3638 3488 4643 106168" .............................................................................................................. 
* Cumulat ive  t o t a l  may d i f f e r  f rom t o t a l  f i s h  t a r g e t s  by bank b e c a u s e  of method used t o  a v e r a g e  f o r  d e b r i s .  



Appendix T a b l e  26. Kasi lof  River nor th  bank s ide-scan  sonar  counts  by hour ,  
10  June  through 31 J u l y  1984. 

_------------------------------------------------------------------------------------------------------------ 
HOUR 

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

6 1 0  1 4 3 4 9 3 8 1 0  4  5 1 0 1 0 . 2 0  0  I 1  5  4  1 0  6  1 5  2 5 5 
6 1 1 4 9 3 5 4 1 3 3 2 5 1 1 1 0  3  4 1 0  2  0  1 3  2 0  4 4  0  0  2 5  4  7  
6 1 2  8 4 9 6 7 1 8 1 3 1 0  5  7  6  3  2  5  8  4  0  5  5  3 4  4  7 3  0 5 
6 1 3 2 1 4 3 1 0  8 1 0 1 1  4  2 4  4  4  4  2  3  0  0  5  8  7 2 1 0  8  3 9  
6 1 4 2 7 2 1 2 7 1 0  1 7 1 2  4 1 4  1 6  5  0  3  0  1 3  0  2  2 1 2 1 5  7 5 



Appendix Table 27. Kas i lof  River n o r t h  bank side-scan sonar  counts  by hour ,  f i v e  day time p e r i o d s ,  10  June 
through 31 J u l y  1984. 

H O U R  CUMULATIVE ........................................................................................ 
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 TOTAL TOTAL 

TOTAL 12037 12435 9501 9040 8799 10457 10633 12087 12372 10843 10427 10301 128932* 
--------.-.----------__------------------------------------------------------------------------------------------- 

*Cumulative t o t a l  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  o f  method used t o  average  f o r  d e b r i s .  



Appendix Table 2 8 .  Kasilof River south bank side-scan sonar counts by hour, 
10 June through 31 July  1934. 

IlOUR 
-----~----_--_____----------_-r----_---_---_-__----_-_-_--_--.--_______---------------------------------__-_-_-__ 

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

6 1 0 5 9 1 9 1 7 1 7 1 1 1 6 0 0 0 0 1 1 0 0 1 4 0 4 0 4 1  
6 1 1  7 1 1 1 6 1 4  5 2 0  6  2  3  3  1 1  0  0  2 1 0  1 0  0  5  5  1 1  
6 1 2 1 0 9 1 1 1 6 1 1  3 6 1  4 5 0 0 1 6 2 7 0 7 8 0 1 4 1 1 2 7  
6 1 3 5 2 8 1 1 3 6 6 7 4 5 0 0 3 0 0 3 2 2 2 2 2 7 4 6 7  
6 1 4 1 2 2 2 1 9 9 3  8 1 9 1 9  4 5 2  0  4 0  2  2  0 3  4 3 3  5 2 4  



Appendix Table 2 9 .  Kasilof River south bank side-scan sonar counts by hour, f i v e  day time periods, 10 June 
through 31 July 1984. 

.............................................................................................................. 
H O U R  CUMULATIVE ........................................................................................ 

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 TOTAL TOTAL .............................................................................................................. 

.............................................................................................................. 
TOTAL 7644 7368 9291 14086 11315 7457 7414 8127 7720 7285 9134 9327 106168* .............................................................................................................. 
*Cumulat ive  t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Tab le  30. D a i l y  f ishwheel  c a t c h  by spec ies on t h e  n o r t h  bank o f  t h e  
K a s i l o f  R i v e r  b r i d g e ,  18 June th rough  27 J u l y  1984 1/1/. 

Number Hours 
Date Wheel s  Open Sockeye P ink  Coho Chinook o ther /  



Appendix Table  30. D a i l y  f i shwhee l  c a t c h  by spec ies  on t h e  n o r t h  bank o f  t h e  
K a s i l o f  R i v e r  b r i d g e ,  18 June th rough  27 J u l y  1984 1/2/  
( c o n t i n u e d ) .  

Number Hours 
Date Wheel s  Open Sockeye P i n k  Coho Chinook other?! 

I/ 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  x  24 hours - 
hours open 

2/ A c t u a l  c a t c h :  sockeye - 3,907; p i n k  - 44; coho - 8; ch inook  - 40; o t h e r  - 13. - 
3/  Other  spec ies  i s  D o l l y  Varden t r o u t .  - 



Appendix Tab1 e 31 . Daily fishwheel ca tch  by species  on the  south bank of t h e  
Kasilof River,  17 June through 27 Ju ly  1984 1//. 

Number Hours 
Date Wheels Open Soc key e Pink Coho Chinook 0 t  h e r /  



Appendix Table  31. D a i l y  f i shwee l  c a t c h  by spec ies on t h e  sou th  bank o f  t h e  
K a s i l o f  R i ve r ,  17 June th rough  27 J u l y  1984 1/2/ ( c o n t i n -  
ued).  

Number Hours 
Date Wheel s  Open Sockeye P ink  Coho Chinook 0  t her/ 

T o t a l  857 50 1  3 5 8 

1 /  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  x 24 hours - 
hours open 

21 Ac tua l  ca t ch :  sockeye - 842; p i n k  - 42; coho - 1; ch inook  - 33; o t h e r  - 8. - 
3/ Other  spec ies i n  D o l l y  Varden t r o u t .  - 



Appendix Table 32. Length composi t ion of t h e  ma jo r  age c lasses  o f  sockeye salmon c o l l e c t e d  i n  t h e  K a s i l o f  R iver ,  
1 976-1 984. 

Ma1 e Femal e To ta l  
Average Average Average 

Age Lengtv Standard Sample Length Standard Sampl e Length Standard Sampl e R a t i o  
Year Class (mm)-1 E r r o r  S i ze  (mm > E r r o r  S i z e  (mm) E r r o r  S i z e  Ma1 e-Fecal e 



Appendix T a b l e  32. Length  compos i t ion  of t h e  m a j o r  a g e  c l a s s e s  of sockeye  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 ,  
1976-1 984 ( c o n t i n u e d )  . 

Ma1 e Fema 1  e T o t a l  
Average Average Average 

Age L7ngt?/ S t a n d a r d  Sample Length S t a n d a r d  Sample Length S t a n d a r d  Sample R a t i o  
Year C l a s s  mm)- E r r o r  S i z e  (mm) E r r o r  S i z e  (mm) E r r o r  S i z e  Hal e-Femal e  

1 /  Lengths measured from mid-eye t o  f o r k  o f  t a i  1 .  - 
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Appendix Table 34. T o t a l  number of f i s h  t a r g e t s  and es t imated  spec i e s  composition recorded by s ide-  
scan sonar  i n  t he  Crescent River ,  15 June through 31 Ju ly  1984*. 

F ish  ------------------------- Number of Fish---------------------------- 

Date Targe ts  Cum Sockeye Cum Chum Cum Coho Cum 
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Appendix Table 35. Crescent River north bank side-scan sonar counts by s ec tor ,  17 June through 31 July 1984. 

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

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL ............................................................................................................ 
6 17 2 4 11 6 12 6 7 0 0 1 2 0 51 51 
6 18 1 0 2 2 2 1 2 1 0 1 0 0 12 6 3  
6 19 1 0 8 1 3 1 0 0 1 3 0 1 19 8 2 
6 20 5 4 4 5 3 3 1 0 0 2 2 2 3 1 113 
6 21 5 3 46 42 2 3 8 2 0 1 3 6 1 23 208 321 



Appendix Table 35. Crescent River north bank side-scan sonar counts by s e c t o r ,  17 June through 31 July 1984 
( c o n t i n u e d )  . 

S E C T O R  CUMULATIVE ........................................................................................... 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL ............................................................................................................ 
7 12 69 766 954 286 178 150 7 5 17 8 4 4 0 2511 29354 
7 13 15 179 604 487 321 198 6 5 17 2 4 1 1 1894 31248 
7 14 122 361 298 113 89 101 5 5 15 5 3 3 4 1169 32417 
7 1 5  136 529 901 410 322 249 6 7 2 7 15 19 4 3 2682 35099 
7 16 414 1356 868 579 279 183 43 20 7 13 5 5 3772 38871 

* C u m u l a t i v e  t o t a l  may d i f f e r  f rom t o t a l  f i s h  t a r g e t s  by bank b e c a u s e  o f  method used t o  a v e r a g e  f o r  d e b r i s .  



Appendix Table 36.  Crescent River north bank side-scan sonar counts by s e c t o r ,  four day time periods,  17 June 
through 3 1  July 1 9 8 4 .  

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

DATE 1 2 3 4 5 6 7 8 9 1 0  11 1 2  TOTAL TOTAL .............................................................................................................. 

.............................................................................................................. 
TOTAL 14393 24487 20724 " 8944 4617 2704 982 442 225 2 2 4  140 227 78109" 
.............................................................................................................. 

"Cumulative t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Table 37. Crescent River south bank side-scan sonar counts by s e c t o r ,  15  June through 31 Ju ly  1984. 

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

DATE 1 2 3 4 5 6 7 8 9 10 11 12  TOTAL TOTAL ............................................................................................................. 
6 15 ' 32 3 9 4 0 3 1 0 0 0 0 0 52 52 
6 16 34 9 16 2 1 1 0 0 0 0 0 0 63 11 5 
6 17 2 8 21 22 2 2 2 1 2 1 0 0 0 0 0 0 135 250 
6 18 14  27 3 0 16 13  13  0 0 0 0 0 0 113 363 
6 19 6 1 4  11 3 0 0 0 0 0 0 0 0 34 397 



Appendix Table 37. Crescent River south bank side-scan sonar counts by sec tor ,  15 June through 31 July 1984 
( c o n t i n u e d ) .  

S E C T O R  CUMULATIVE ......................................................................................... 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL ............................................................................................................. 
7 10 387 419 106 2 0 4 1 1 0 0 0 0 0 938 14617 
7 11 278 271 5 8 10 6 4 0 0 0 0 0 0 627 15244 
7 12 207 345 92 14 4 1 0 0 0 0 0 0 663 15907 
7 13 199 377 11 0 8 1 0 0 0 0 0 0 0 695 16602 
7 14 103 340 222 3 7 8 0 1 0 0 0 0 0 711 17313 

*Cumulat ive  t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Tab le  38. Crescen t  River  s o u t h  bank s ide-scan s o n a r  c o u n t s  by s e c t o r ,  f o u r  day t ime  p e r i o d s ,  1 5  June 
th rough  31 J u l y  1984. 

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

DATE 1 2 3 4 5 6 7 8 9 1 0  11 1 2  TOTAL TOTAL ............................................................................................................... 

7 25-28 664 681 208 2 8 3 1 1 5 0 0 0 0 1591 30644 
7 29-31 710 839 266 3 1 4 2 0 0 0 0 0 0 1852 32496" .............................................................................................................. 
TOTAL 13190 12782 4837 1068 345 193 46 24 2 7 1 1 32496" 

* Cumulat ive  t o t a l  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 b e c a u s e  of method used t o  a v e r a g e  f o r  d e b r i s .  



Appendix T a b l e  39 .  C r e s c e n t  River  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 hour ,  
1 7  June  th rough  21 J u l y  1984. 

------ ---------------- - -------- ------------ -----. . . - - ----- - - -  --. - - -  . . - - -- - - . -. . . . . - 

tlOUR 
. --- - -- .  

DATE 1 2 3 4 5 6 7 8 9 10 11 12  13 14 15  I 6  1; 18  1 9  2 0  ' 1  

4 0 0  l i l  
4 i O  2 i 5  
37: ;2R 
516 12t: 
3 !\ l$l\il 



Appendix Table 4 0 .  Crescent River north bank side-scan sonar counts by hour, four day time per iods ,  17 June 
through 31 July 1984. 

.............................................................................................................. 
H O U R  CUMULATIVE ........................................................................................ 

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 TOTAL TOTAL ................................................................................................................ 

........................................................................................................... 
TOTAL 2467 2105 2527 2749 4516 7098 9031 9026 9353 12052 10467 6718 78109* ............................................................................................................. 
*Cumulative t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Tab le  41 . Crescent  R i v e r  s o u t h  bank s ide -scan  sonar coun ts  by hour,  
15 June t h r o u g h  31 J u l y  1984. 

HOUR 

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 Table  42. Crescent  River south  bank side-scan sonar  counts  by hour ,  four  day time p e r i o d s ,  17 June 
through 31 J u l y  1984. 

.............................................................................................................. 
H O U R  CUMULATIVE ........................................................................................ 

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 TOTAL TOTAL .............................................................................................................. 

TOTAL 1632 1455 1123 1106 2047 2693 4144 3804 3775 3657 4156 2904 32496* ........................................................................................................... 
* Cumulative t o t a l  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  a v e r a g e  f o r  d e b r i s .  







Appendix Table 4 4 .  Total number of  f i s h  targets  and estimated spec i e s  composition recorded by south 
bank sonar in  the Crescent River, 15  June through 31  July 1984*. 

Fish ---------------------- Number of Fish------------------------------- 
Date Targets Cum Sockeye Cum Chum Cum Coho Cum ---------------------------------------------------------------------------------------------------- 
6 / 1 5  5 2 5 2 5 2 5 2 0 0 0 0 
6 / 1 6  6 7 119  6 7 119  0 0 0 0 
61 17 7 2 191 7 2 191 0 0 0 0 
6 / 1 8  92  2 83 9 2 2 83 0 0 0 0 
6 / 1 9  3 4  317 3 4  3 17 0 0 0 0 
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Appendix T a b l e  46 .  Weight compos i t ion  of the  majo r  a g e  c l a s s e s  o f  sockeye  salmon c o l l e c t e d  i n  the C r e s c e n t  R i v e r ,  
1  980- 1 984. 

Ma1 e  Fema 1  e T o t a l  
Average Average Average 

Age Weight S t a n d a r d  Sampl e Weight S t a n d a r d  Sample Weight S t a n d a r d  Sampl e  
Year C l a s s  (kg)  E r r o r  S i z e  ( kg) E r r o r  S i z e  ( k g )  E r r o r  S i z e  





Appendix Table 47. Daily hook and re lease  catch and se ine  catch from Crescent 
River, 21 July through 31 July 1984. 

Hook and Release Sei ne 
Date Sockeye C h u m  Coho Chi nook Sockeye C h u m  

Total 153 20 2 1 81 9 1 





Appendix Table 48. To ta l  number of f i s h  t a r g e t s  and est imated spec ie s  composition recorded by side-scan sonar 
on the  eas t  bank of t h e  Susi tna River a t  Susi tna S t a t i o n ,  1 Ju ly  through 8 August 1984" 
(cont inued) .  

-----_------------1--_-------------_-__-_._-__------------------------------------------------------------------- 

F i s h  ------.. --- - ---------- - - - ------- Number of Fish------------------------------------------- 
Gate Targets  Cum Sockeye Cum Pink Cum Chum Cum Coho Cum Chinook Cum --_-______-_-__------------------------------------------------------------------------------------------------- 
7/27 12,822 192,746 419 36,768 11,946 137,439 153 11,189 266 5,893 38 1,457 
7/28 36,816 229,562 1,334 38,102 33,881 171,320 534 11,723 1,067 6,960 0 1,457 
7/29 67,528 297,090 1,008 39,110 63,328 234,648 2,856 14,579 336 7,296 0 1,457 
7/30 55,868 352,958 1,552 40,662 51,928 286,576 1,194 15,773 1,194 8,490 0 1,457 

7/31 44,126 397,084 1,120 41,782 36,958 323,534 3,808 19,581 2,240 10,730 0 1,457 
8/  1 21,824 418,908 776 42,558 17,598 341,132 2,587 22,168 863 11,593 0 1,457 
81 2 13,478 432,386 479 43,037 10,868 352,000 1,598 23,766 533 12,126 0 1,457 
8 /  3 9,492 441,878 447 43,484 8,150 360,150 647 24,413 248 12,374 0 1,457 

, 8 /  4 7,865 449,743 371 43,855 6,753 366,903 535 24,948 206 12,580 0 1,457 
A 

81 5 4,419 454,162 384 44,239 3,234 370,137 545 25,493 256 12,836 0 1,457 
8 /  6 3,764 457,926 327 44,566 2,755 372,892 464 25,957 218 13,054 0 1,457 
81 7 3,072 460,998 267 44,833 2,248 375,140 379 26,336 178 13,232 0 1,457 
8 /  8 3,123 464,121 272 45,105 2,285 377,425 385 26,721 181 13,413 0 1,457 
---_-__--_-_-_--------------__--__-1_1___--___---___IC_--__-__---_I^--------------------------------------------- 

Tota l  464,121 45,105 377,425 26,721 13,413 1,457 ................................................................................................................ 
* Sonar counts apportioned by fishwheel ca tch .  Round-off e r r o r  est imated (worst ca se )  + / - I  f i s h  per  day. 



Appendix Table 49. To ta l  number of f i s h  t a r g e t s  and est imated species composit ion recorded by s i d e  scan sonar i n  t h e  
Yentna R iver  a t  Yentna S ta t i on ,  1 J u l y  through 5 September 1984. 

Date F i s h  
Mo Day Targets Chinook Cum 

Number o f  F i s h  
Sockeye Cum P ink  Cum Chum Cum Coho Cum Misc. Cum 
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Appendix Table 49. T o t a l  number o f  f i s h  t a r g e t s  and es t imated  species composi t ion r e p o r t e d  by s i d e  scan sonar i n  
t h e  Yentna R i ve r  a t  Yentna S t a t i o n ,  1  J u l y  through 5 September 1984 ( con t i nued ) .  

Date F i s h  l4unlber o f  F i s h  
Mo Day Targets  Chinook Cum Sockeye Cum P ink  Cum Chum Cum Coho Cum Misc. Cum 



Appendix Tab1 e 5 0 .  Appor t i oned  sonar coun ts  and Pe te rson  p o p u l a t i o n  ( t a g - r e c a p t u r e )  
e s t i m a t e s  by spec ies  and sampl ing l o c a t i o n ,  A d u l t  Anadromous 
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 ,  1984.11 

R i v e r  E s t i m a t e  Escapement E s t i m a t e  
L o c a t i o n  M i l e  Type Sockeye P i n k  Chum Coho Chi nook 

F l  a t h o r n  S t a t i o n  22 Tag/Recap 605,833 3,629,357 81 2,694 190,061 

Yentna S t a t i o n  Sonar 149,375 369,299 26,508 18,172 - --  

Sunshine S t a t i o n  80 TagIRecap 130,071 1,017,022 764,958 94,702 117,128 

T a l  keetna S t a t i o n  103 Tag/Recap 13,050 177,881 98,236 11,847 24,591 

Cur ry  S t a t i o n  120 TagIRecap 3,593 116,858 49,275 2,162 17,351 

1 / Source, B a r r e t t  e t  a1 . 1985. - 



Appendix Tab1 e  51 . D a i l y  f ishwheel  c a t c h  by spec ies  on t h e  e a s t  bank of t h  
R i v e r  a t  S u s i t n a  S t a t i o n ,  1  J u l y  thro l rgh 8 August 1934 

Number Hours 
Date Wheels Open Sockeye P i n k  Chum Coho Chi nook Other 

-Con t i  nued- 



Appendix Table 51. D a i l y  f ishwheel  c a t c h  by species on t he  e a s t  bank of t h e  
Susi t na  R i v e r  a t  Sus i  t n a  S ta t i on ,  1 J u l y  through 8 August 
1984 l / 2 /  ( con t i nued ) .  

Number Hours 
Date Wheels Open Sockeye P i n k  Chum Coho Chinook Other 

T o t a l  464 3,933 248 126 11 4 3 

1/ Fishwheel ca t ch  ad jus ted  f o r  24 hours:  d a i l y  c a t c h  x 24 hours - 
hours open 

2/ Ac tua l  ca tch :  sockeye - 456; p i n k  - 3,722; chum - 240; coho - 121; ch inook  - 13; - 
o t h e r  - 43. 

3/ Other  spec ies i n c l u d e  ra inbow t r o u t ,  round w h i t e f i s h ,  humpbacked w h i t e f i s h ,  - 
1 ongnosed sucker.  



Appendix Table 52. Sus i tna  R i v e r  (Sus i t na  S t a t i o n )  eas t  bank side-scan sonar counts by sec to r ,  1 J u l y  
th rough  8 August 1984. 

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

DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL ............................................................................................................ 
7 1 12 10 9 3 3 0 12 16 14 2 0 2 0 18 137 137 
7 2 3 8 1 1 5 0 3 2 8 13 6 9 11 2 1 127 26 4 
7 3 24 15 15 0 4 2 7 11 3 6 6 6 9 9 363 
7 4 40 2 4 9 7 9 4 9 16 9 18 15 17 177 5 40 
7 5 2 9 2 3 6 3 1 1 6 10 5 12 15 11 122 662 



Appendix Table 52. Susi  t na  R i ve r  (Sus i t na  S t a t i o n )  e a s t  bank side-scan sonar counts  by sec to r ,  1 J u l y  
th rough  8 August 1984 (con t inued) .  

............................................................................................................ 
SECTOR CUMULATIVE ............................................................................. 

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

8 5 531 474 451 344 126 51 332 305 390 530 461 424 4419 309209 
8 6 673 499 429 227 122 67 180 147 181 266 283 238 3312 312521 
8 7 657 413 346 146 46 9 127 8 8 89 170 183 153 2427 314948 
8 8 603 457 328 124 46 9 114 7 1 74 182 141 193 2342 317290* ............................................................................................................ 
TOTAL 19698 20141 34277 20778 13303 6982 28617 33381 29002 34630 36380 40101 317290* ............................................................................................................ 
*Cumula t ive  t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Table 53. Sus i tna  R i v e r  (Sus i t na  S t a t i o n )  eas t  bank s ide-scan sonar counts by sec to r ,  f o u r  day 
t ime  per iods ,  1  J u l y  through 8  August 1984. 

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

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

7 21-24 2720 2117 3930 2274 1981 1305 4271 4674 6196 6419 6902 8934 51723 88263 
725-28 9647 7673 12781 5038 2213 889 3467 3729 3585 4393 4971 5642 64028 152291 

L 7 29- 1 1521 6051 12695 10311 6634 3233 15071 18638 11831 14440 15231 14584 130240 282531 
2 8 2 - 5  2096 1939 2076 1610 731 424 2346 2376 2344 3802 3439 3495 26678 309209 

8 6- 8 1933 1369 1103 497 214 85 421 306 344 618 607 584 8081 317290* .............................................................................................................. 
TOTAL 19698 20141 34277 20778 13303 6982 28617 33381 29002 34630 36380 40101 317290* 

*Cumulat ive t o t a l  may d i f f e r  f rom t o t a l  f i s h  t a r g e t s  by bank because o f  method used t o  average f o r  d e b r i s .  



Appendix T a b l e  54. F i s h  t a r g e t  o b s e r v a t i o n s  i n s i d e  and o u t s i d e  o f  t h e  18 m  
c o u n t i n g  r a n g e  o f  t h e  Bend ix  s i d e - s c a n n i n g  sona r  i n  t h e  
S u s i t n a  R i v e r ,  9 J u l y  t h r o u g h  8  August  1984. 

T i  me T o t a l  F i s h  T a r g e t s  
Date  S t a r t  End T o t a l  0-18 m  18-24 m  



Appendix Table 54. Fish t a rge t  observations ins ide  and outside of the 18 rn 
counting range of the Bendix side-scanning sonar in the 
Susitna River, 9 July through 8 August 1984 (continued).  

Time Total Fish Targets 
Date S t a r t  E nd Total 0-18 m 18-24 m 



Appendix Tab1 e  5 5 .  S u s i t n a  R i v e r  ( S u s i t n a  S t a t i o n )  e a s t  bank s ide -scan  sonar  
c o u n t s  by hour ,  1  J u l y  t h r o u g h  8 August  1984. 

I lOl lR 
. .  

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

7 1 6 3 8 9 1 3 5 6 1 1 6 3 3 1 3 6 5 1 6 6 6 6 6 6 6 6  
7 2 5 7 7 5 5 9 5 6 1 4 0 1 1 1 9 3 4 6 6 1 0 2 5 2 9 5  
7 3 5 8 7 0 1 1 2 0 6 0 1 7 3 2 5 5 3 3 7 2 3 8 3 2 h  
7 4  2 6 3 7 4 9  9 1 8 1 0 1 6  6 1 1 1 2 1 1 1 0  3 8 1 0  5 4 7 5 1 0  
7 5 1 2 8 4 1 0 6 4 5 6 3 6 0 3 5 8 8 5 7 6 6 ' 4 8 6 1  

7 1 6  1 4  17 19 21 16 11  25 16 13  13  7 36 19 5 26 31 1 4  1 8  38 36 36 l i l  108 132 
7 17 226 208 225 299 382 439 345 282 300 217 216 208 109 178 228 231 170 183 228 164 189 213 148 123 
7 18  215 186 171 161 150 221 190 270 306 316 306 276 248  360 378 342 276 340 325 271 357 241 276 359 
7 19  339 337 411 414 392 390 375 284 396 364 396 188 296 355 373 163 228 396 437 498 390 3 6 8 1 0 5 9  57b 
7 20 532 600 608 412 517 501 635 351 381 367 238 327 356 353 456 456 456 456 362 393 fb59 479 661 652 



Appendix Table 5 6 .  Susitna River ( S u s i t n a  S t a t i o n )  e a s t  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 ,  f o u r  day t ime 
p e r i o d s ,  1 J u l y  th rough  8 August 1984. 

.............................................................................................................. 
H O U R  CUMULATIVE ........................................................................................ 

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 TOTAL TOTAL 

.............................................................................................................. 
TOTAL 28038 28242 28305 26647 26989 23501 25298 25429 26640 26723 24338 27140 317290* 

* Cumulat ive  t o t a l  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  a v e r a g e  f o r  d e b r i s .  





Appendix t a b l e  58.  Yentna River (Yentna S t a t i o n )  n o r t h  bank s ide -scan  s o n a r  c o u n t s  by hour ,  s i x  day t ime p e r i o d s ,  
1 J u l y  th rough  4 September 1984.  

.............................................................................................................. 
H O U R  CUMULATIVE ....................................................................................... 

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 TOTAL TOTAL .............................................................................................................. 

.............................................................................................................. 
TOTAL 13796 13344 11855 11711 11042 11234 11394 11794 12034 12394 12114 13497 146209* .............................................................................................................. 
* Cumulative t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Table  5 9 .  Yentna River (Yentna S t a t i o n )  south bank s ide-scan sonar  
counts  by hour, 1 J u l y  through 4 September 1984. 

- - - - - . . . . - - -. 
MOU R 

_ _  
DATE 1  2  3  4  5  6 7  8  9  1 0  11 1 2  13 1 4  15 16  17 1 8  19 '20 2 1  2 2  2 3  2 :  
-_--_-_____________ . . _ _ - -  . . - - - - - . -- - . . . - . . _ -- - - - - -- - - - - - -- - - - -  . . . _. . . ~ . . 

7 1 0 0 0 0 0 0 0 0 0 0 0 3 0 3 0 5 4 3 0 0 0 0 U J  
7 2 3 0 2 1 1 0 3 6 1 5 6 3 5 2 1 0 4 2 0 0 5 2 0 i r  
7 3  1 4  3  1 1  2  4  2  1 1  2  5  7  1 1 2  8 3 0  5 1 2 1 2 ? 4 1 4  4 5 
7 4 1 1 4 1 7  8 9 4 0 1 1  4 1  2 6 1 2 2 1  6 0 1  6  1 8  2 4  
7 5 7 3 5 2 1 7 2 1 3 1 0 2 4 8 1 6 2 2 5 2 1 0 3 0  

b26 751 
883 795 
989  I .'Sl 
710 6;8  
A l l  6 2 2  



A p p e n d i x  T a b l e  60. Y e n t n a  R i v e r  (Yentna S t a t i o n )  s o u t h  bank s ide -scan  sonar  c o u n t s  by hour ,  s i x  day t i m e  p e r i o d s ,  
1 J u l y  th rough  4 September 1984. 

H O U R  CUMULATIVE ........................................................................................ 
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 TOTAL TOTAL 

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

TOTAL 35858 38969 38658 38814 34954 31123 32476 32138 35927 33281 30602 31204 414004* .............................................................................................................. 
* Cumulative t o t a l  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  a v e r a g e  f o r  d e b r i s .  



A p p e n d i x  T a b l e  6 1 .  Y e n t n a  R i v e r  (Yentna S t a t i o n )  n o r t h  bank s i d e - s c a n  sonar  c o u n t s  by s e c t o r ,  1 J u l y  th rough  
8 September 1984.  ............................................................................................................ 

S E C T O R  CUMULATIVE ......................................................................................... 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL 



Appendix Table 61. Yentna River (Yentna S t a t i o n )  n o r t h  bank s ide -scan  sonar  c o u n t s  by s e c t o r ,  1 J u l y  th rough  
8 September 1984 ( c o n t i n u e d ) .  ............................................................................................................ 

SECTOR CUMULAT I VE ................................................................................. 
DATE 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL TOTAL ............................................................................................................ 

7 2 6  6 6 7  365 377 218 115 100 383 404 428 803 879 858 5597 70428 
7 27 1326 333 367 262 3 5 28 213 149 113 255 488 908 4477 74905 
7 28 684 172 251 21 5 7 3 24 325 302 240 712 1400 1745 6143 81048 
7 29 1364 448 621 300 9 9 24 342 308 241 478 967 1750 6942 87990 
7 30 998 528 651 291 101 27 348 346 313 644 1461 1782 7490 95480 



Appendix Table 6L Yentna River (Yentna S t a t i o n )  n o r t h  bank s ide -scan  s o n a r  c o u n t s  by s e c t o r ,  1 J u l y  through 
8 September 1984 ( c o n t i n u e d ) .  

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

t Cumulative t o t a l  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 .  



Appendix Table 62. Yentna River (Yentna S t a t i o n )  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 s e c t o r  (s ix-day time 
pe r iods ) ,  1  July through 8 September 1934 (cont inued) .  

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

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

8 30- 4 650 100 42 11 2 1 7 14  17 11 3 133 356 1446 146209" .............................................................................................................. 
TOTAL 25707 11454 9985 4668 1747 698 6111 6550 7320 16042 24220 31707 146209* .............................................................................................................. 
*Cumulative t o t a l  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  debr i s .  
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Appendix T a b l e  63. Yentna River ( Y e n ~ n a  S t a t i o n )  s o u t h  bank s ide -scan  s o n a r  c o u n t s  by s e c t o r ,  1 J u l y  through 
8 September 1984 ( c o n t i n u e d ) .  

CUMULAT I VE ........................................................................................ 
DATE 1 2 3 4 5 6 7 8 9 10 11 1 2  TOTAL TOTAL 



Appendix Table 63. Yentna River (Yentna S t a t i o n )  s o u t h  bank s ide -scan  sonar  c o u n t s  by s e c t o r ,  1 J u l y  th rough  
8  September 1984 ( c o n t i n u e d ) .  ............................................................................................................ 

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

I 

8 2 0  160 42 9 0 0 0 0 0 0 0 0 0 211 405557 
8 21 176 108 44 9 0 0 0 0 0 0 0 1 338 405895 
8 22 202 278 9 8 11 1 0 7 4 0 3 70 50 724 406619 
8 23 376 264 111 21 7 0 3 3 0 1 18 29 833 407452 
8 24 380 208 151 15 3 0 10 3 1 1 6 15 793 408245 

*Cumulat ive  t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Table  64. Yentna River (Yentna S t a t i o n )  s o u t h  bank s ide -scan  s o n a r  c o u n t s  by s e c t o r  (six-day time 
per iods) ,  1 J u l y  through 8 September 1984 (continued).  

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

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

8 30- 4 678 384 136 3 2 5 5 3 1 3 8 49 132 212 275 1977 414004" .............................................................................................................. 
TOTAL 65137197471 95263 17199 3395 1522 4459 3565 4555 6910 5721 8807 414004* .............................................................................................................. 
*Cumulative t o t a l  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  a v e r a g e  f o r  d e b r i s .  



Appendix Tab le  6 5 .  Length compos i t i on  o f  t h e  ma jo r  age c lasses  o f  sockeye salmon c o l l e c t e d  i n  t h e  Sus i t na  R i v e r  a t  
Sus i t na  S t a t i o n ,  1979-1 984. 

Ma1 e Femal e To ta l  
Average Average Average 

Age Length Standard Sampl e Length Standard Sampl e Length Standard Sampl e R a t i o  
Year C l  ass (mm)- 1 1  E r r o r  S i ze  (mm) E r r o r  S i z e  (mm) E r r o r  S i z e  Male-Female 



Appendix Tab le  65, con t inued .  Length compos i t i on  of t h e  major  age c lasses  o f  sockeye salmon c o l l e c t e d  i n  t h e  Sus i tna  
R i ve r  a t  Sus i t na  S t a t i o n ,  1979-1 984. 

Ma1 e Femal e To ta l  
Av e ra  q e Averaqe Averaqe 

Age Length Standard Sample ~ e n g t h  Standard Sample Length Standard Sample R a t i o  
Year Class (mm)l/ E r r o r  S i z e  (mm) E r r o r  S i ze  (mm) E r r o r  S i z e  Male-Female 

1/ Lengths measured mid-eye t o  f o r k  o f  t a i l .  - 
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Appendix T a b l e  6 7 .  Length compos i t ion  from p ink  salmon c o l l e c t e d  i n  t h e  S u s i t n a  R ive r  a t  S u s i t n a  S t a t i o n ,  
1976-1984. 

Male Femal e To ta l  
Average Average Average 
Length S tandard  Sample Length S t a n d a r d  Sampl e Length S tandard  Sampl e R a t i o  

Year (mm)- 1 1  E r r o r  S i z e  (mm> E r r o r  S i z e  (mm) E r r o r  S i z e  Ma1 e-Femal e 

1 /  Lengths measured mid-eye t o  f o r k  o f  t a i l .  - 



Appendix Tab le  68. Weight compos i t i on  f rom p i n k  salmon c o l l e c t e d  i n  t h e  Sus i tna  R i v e r  a t  Sus i t na  S t a t i o n ,  
1976-1 984. 

Ma1 e Femal e To ta l  
Average Average Average 
Weight Standard Sample Weight Standard Sample Weight Standard Sample 

Year ( k g )  E r r o r  S i ze  ( k g )  E r r o r  S i ze  ( kg) E r r o r  S i z e  



Appendix T a b l e  69 .  Length compos i t ion  from the major  a g e  c l a s s e s  of chum salmon c o l l e c t e d  i n  the S u s i t n a  R i v e r  a t  
S u s i t n a  S t a t i o n ,  1975-1984. 

Ma1 e Female To ta l  
Average Average Average 

Age L:ngtv/ S t a n d a r d  Sample Length S tandard  Sample Length S tandard  Sampl e R a t i o  
Year C l a s s  mm)- E r r o r  S i z e  (mm) E r r o r  S i z e  (mm) E r r o r  S i z e  Male-Female 
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Appendix Tab le  71. Length composi t ion from t h e  major  age c l a s s e s  of coho salmon c o l l e c t e d  i n  t h e  S u s i t n a  River ,  
1 976- 1 984. 

Ma1 e Femal e To ta l  
Average Average Average 

Age Length S tandard  San~pl e Length S tandard  Sampl e Length S tandard  Sarnpl e Ra t io  
Year Cl a s s  (mm)- 1 1  E r r o r  S i z e  (mm) E r r o r  S i z e  (mm E r r o r  S i z e  Ma1 e-Female 

1984 5 67 1 2 . 4  16 546 10 .8  3 5 553 8 .4  5 1 0 .5 : l  

11  Lengths measured from mid-eye t o  f o r k  of t a i l .  





Appendix Tab1 e 73. F i s h  Creek ( B i g  Lake) w e i r  counts  by d a t e  a n d  species,  29 June 
th rough  19 September 1984 11. 

Date Sockeye Cum P ink  Cum Coho Cum 



Appendix Table 7 3 .  F i s h  Creek ( B i g  Lake)  w e i r  counts by da te  and species,  29 
June through 19 September, 1984 1 1  (con t inued) .  

Date Sockeye Cum Pink Cum Coho Cum 

-Cont i  nued- 

- 1 98- 



Appendix Table 73. Fish Creek ( B i g  Lake) weir counts by date and species, 29 
June t h r o u g h  19 September, 1984 1 /  (continued). 

Date Sockeye C u m  Pink C u m  Coho C u m  

1 Chlupach, pers. corn. - 
2/ 2,359 sockeye salmon and 49 coho salmon precocial males are  not included in - 

t o t a l s .  
3/ An additional 1,638 coho salmon were counted by stream survey below the weir. - 
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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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