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ABSTRACT 

Test f i s h i n g  was conducted i n  B r i s t o l  Bay t o  es t ima te  salmon (Oncorhynchus 
sp.) r u n  t i m i n g  and run  s i z e  i n t o  B r i s t o l  Bay and i n t o  Nushagak Bay; t o  
es t ima te  escapements i n  f o u r  se lec ted  r i v e r s ;  and t o  mon i to r  t h e  magnitude 
and p a t t e r n  o f  e n t r y  o f  salnion p r i o r  t o  and immediately a f t e r  they have 
reached t h e  i n d i v i d u a l  f i s h i n g  d i s t r i c t s  b u t  p r i o r  t o  the  t ime  these f i s h  
a r e  exposed t o  the f i s h i n g  f l e e t .  Summary and data  t a b l e s  a r e  presented. 



FOREWORD 

The common o b j e c t i v e  i n  t e s t  f i s h i n g  f o r  B r i s t o l  Bay salmon (Oncorhynchus 
sp.) i s  t o  e s t i m a t e  numbers o f  f i s h  b e f o r e  a c t u a l  counts  become a v a i l a b l e .  
There a r e  re ferences i n  these r e p o r t s  t o  management d e c i s i o n s .  These 
d e c i s i o n s ,  whether o r  n o t  t o  open o r  c l o s e  a  f i s h e r y ,  depend on t h e  b e s t  
e s t i m a t e  o f  t h e  numbers o f  f i s h  e n t e r i n g  and l e a v i n g  t h e  f i s h e r y .  The B r i s -  
t o 1  Bay salrnon f i s h e r i e s  a r e  managed by r i v e r  systems. F i s h i n g  i s  l i m i t e d  
to  t h e  mouths o f  t h e  r i v e r s .  Each r i v e r  has, a t  l e a s t  f o r  sockeye salmon 
(0. n e r k a ) ,  an escapement goa l .  Management o f  t h e  f i s h e r y  i s  t hen  d i r e c t e d  
t o  a c h i e v i n g  escapement goa ls ,  w h i l e  a t  t h e  same t i m e  t o  maximize c a t c h  o f  
t h e  a v a i l a b l e  s u r p l u s .  A l thouqh f i s h e r y  c l o s u r e s  a r e  f r e q u e n t l y  necessary 
t o  ach ieve escapement goa ls ,  s h o r t  f i s h i n g  p e r i o d s  a r e  used e a r l y  and 
th roughou t  t h e  season t o  spread t h e  c a t c h  ove r  t h e  d u r a t i o n  o f  t h e  run .  
Ac tua l  counts  o f  escapement a r e  n o t  a v a i l a b l e  u n t i l  t h e  f i s h  swim u p r i v e r  
i n  c l e a r  wa te r  where they  can be counted. I n  t h e  same manner, es t ima tes  o f  
r u n  s i z e  and t h e r e f o r e  p o t e n t i a l  c a t c h  and escapement a r e  n o t  a v a i l a b l e  u n t i l  
a f t e r  t h e  f a c t ,  when c a t c h  and escapement r e p o r t s  can be added t o g e t h e r .  
Thus t e s t  f i s h i n g  i n  G r i s t 0 1  i3ay i s  designed t o  es t ima te ,  before t h e  a c t u a l  
numbers a r e  a v a i l a b l e ,  t h e  abundance o f :  (1 ) t o t a l  i n s h o r e  r u n  s i z e  as f rom 
t h e  P o r t  M o l l e r  O f f sho re  T e s t  F i s h i n g  p r o j e c t ;  ( 2 )  d i s t r i c t  i n s h o r e  r u n  s i z e  
as f rom t h e  Nushagak Of f sho re  Pest  F i s h i n g  p r o j e c t ;  and ( 3 )  escapement p a s t  
t h e  cotnmercial f i s h e r y  i n  t h e  v a r i o u s  escapement t e s t  f i s h i n g  p r o j e c t s .  I n  
t h e  p a s t ,  escapement t e s t  f i s h e r i e s  have been r e f e r r e d  t o  as i n s i d e  t e s t  
f i s h i n g .  L i kew ise ,  d i s t r i c t  t e s t  f i s h i n g  has been r e f e r r e d  t o  as o u t s i d e  
t e s t  f i s h i n g .  Whi le most o f  these es t ima tes  a r e  based on h i s t o r i c a l  c a t c h  
p e r  u n i t  o f  e f f o r t ,  t h e r e  a r e  some es t ima tes  based p r i m a r i l y  on mean we igh ts ,  
mean l e n g t h s ,  and l a g  t imes.  There a r e  a l s o  re fe rences  i n  these r e p o r t s  t o  
b o t h  c a t c h a b i l i t y  and passage r a t e .  C a t c h a b i l i t y  r e f e r s  t o  e s t i m a t i n g  t h e  
r e t u r n  o r  escapement p e r  i ndex  p o i n t  f rom t h e  s i z e  o f  t h e  f i s h .  Passaqe r a t e  
i s  another  te rm f o r  r e t u r n  o r  escapement p e r  i ndex  p o i n t .  D a i l y  passage i s  
t h e  passage r a t e  m u l t i p l i e d  by  t h e  d a i l y  i ndex .  The s tandard  t e s t  f i s h  i ndex  
( c a t c h  pe r  100 fm hours )  r e f e r r e d  t o  i n  t h e  t e x t s  i s  c a l c u l a t e d  as f o l l o w s :  

Where C = Catch. 
F = Fathoms o f  ne t .  
T  = T o t a l  t i m e  f i s h e d  i n  minutes  w i t h  F  fathoms o f  n e t .  

6000 = Constant t o  c o n v e r t  i n d i c e s  i n t o  c a t c h  p e r  100 
fathoms - hours Prom 60 minutes  x  100 fathoms. 

Other methods as w e l l  as o b j e c t i v e s  s p e c i f i c  t o  a  p a r t i c u l a r  p r o j e c t  w i l l  be 
d iscussed i n  t h e  i n d i v i d u a l  r e p o r t s .  Th i s  r e p o r t  i s  t h e  t h i r d  i n  a  s e r i e s  
o f  Techn ica l  Data r e p o r t s  i n  wh ich  a l l  G r i s t 0 1  Bay t e s t  f i s h i n a  r e p o r t s  a r e  
combined i n t o  a  s i n g l e  r e p o r t .  



1981 PORT MOLLER OFFSHORE PEST FISHING 

Daniel 6. Huttunen 
Alaska Department of Fish and Game 

Division of Commercial Fisheries  
Anchorage, Alaska 

INTRODUCTION 

The Bris tol  Bay offshore t e s t  f i sh ing  program has been conducted a t  Port 
Mol l e r  continuously s ince  1967. The loca t ion ,  t imins,  and gear spec i f ica-  
t i ons  were standardized in 1968, but t he  primary goal of the pro jec t  was 
always to  preview the sockeye (Oncorhynchus nerka) and chum salmon (0. keta) 
runs t o  Bris tol  Bay roughly 1 week p r io r  t o  t h e i r  a r r iva l  inshore (Mundy and 
Mathisen 1977). Speci f ic  object ives of the  1981 Port Moller pro jec t  were as  
follows: 

1 )  Forecast the  cumulative da i ly  abundance of sockeye and chum salmon 
enter ing Bris tol  Bay; 

2 )  Forecast the timing and ent ry  pat tern of t he  sockeye salmon r u n  t o  , 
the inshore area of Br is to l  Bay; 

3)  Forecast t o t a l  socKeye abundance using entry pa t te rn  ana lys is  and 
re la t ionships  between average f i s h  s i z e  and t o t a l  r u n  s i z e ;  

4) Obtain age data t o  monitor t he  performance of the  pre-season sockeye 
fo recas t ;  and 

5 )  Obtain age, length,  and weight data  t o  maintain the  h i s to r i ca l  data 
base fo r  fu ture  sca l e  pat tern ana lys is .  

A l a rge ,  unexplained variance was c h a r a c t e r i s t i c  of the  inshore f i s h  per 
index values generated p r io r  t o  1979. This variance has s ince  been la rge ly  
explained by a size-based ca t chab i l i t y  re la t ionship  (Meacham 1979) .  In 
1981 , catchabi 1 i ty-adjusted est imates  of passage provided the e a r l i e s t  in- 
season abundance est imates .  Later in the 1981 season actual inshore r u n  
data were used t o  c a l i b r a t e  the index values. 

Total sockeye salmon abundance est imates  were generated from each of seven 
independent methods in 1981. The e a r l i e s t  f i v e  values were produced from 
density-dependent growth models developed fo r  each of the  four major age 
c lasses  and f o r  a l l  age groups combined (Huttunen 1979). Additionally, a 
completely d i f f e r e n t  abundance est imate was made based upon the  h i s t o r i c  
en t ry  pat tern of sockeye salmon i n t o  Bris tol  Bay (Mundy and Mathisen 1978). 
F ina l ly ,  the  most r e l i a b l e  b u t  l e a s t  t imely est imate of t o t a l  r u n  s i z e  was 
generated by summing a l l  of the  actual return per index-adjusted da i ly  pass- 
ages throughout the season. 



METHODS AND MATERIALS 

F igu re  1  shows t h e  l o c a t i o n  of t h e  o f f s h o r e  t e s t  f i s h i n g  i n  1981 , which has 
remai ned e s s e n t i a l  l y  t h e  same as f o r  t h e  l a s t  13 years  (Randal 1  1977), except 
t h a t  t h r e e  new s t a t i o n s  were added t o  t h e  nearshore end o f  t h e  t r a n s e c t  t o  
c o i n c i d e  w i t h  t h e  apparent s p a t i a l  d i s t r i b u t i o n  o f  the  run .  The f i s h i n g  
schedule and gear type a l s o  remained unchanged throughout  most o f  t h e  sockeye 
run,  f i s h i n g  200 fm o f  g i l l n e t  f o r  about 1  hour each a t  f i v e  o r  s i x  10-mi 
(16 km) i n t e r v a l s .  

The 22 m "WALTER N "  was char te red  f o r  t h e  1981 t e s t  f i s h i n g  p r o j e c t .  The 
200 f m  o f  n e t  were s e t  f rom and r e t r i e v e d  w i t h  a  h y d r a u l i c  r e e l  which r e q u i r e d  
t h e  n e t  t o  be p icked  b e f o r e  i t  cou ld  be wound on t h e  drum. Th is  c rea ted  a 
tendency f o r  t h e  se ts  w i t h  l a r g e  catches t o  be s l i g h t l y  l onger  i n  t ime  than 
se ts  w i t h  sma l le r  catches.  The d i r e c t i o n  o f  each s e t  was perpend icu la r  t o  t h e  
o v e r a l l  d i r e c t i o n  o f  f i s h  movement i n t o  B r i s t o l  Bay t o  avo id  ca tch  v a r i a b i l i t y  
because o f  n e t  o r i e n t a t i o n .  

A l l  catches were expressed as " index"  p o i n t s  o r  f i s h  caught per  100 f m  o f  n e t  
f i s h e d  per  hour. I n d i c e s  from each s t a t i o n  f i s h e d  were then summed t o  y i e l d  
a  d a i l y  index.  Each o f  these d a i l y  i n d i c e s  were m u l t i p l i e d  by r e t u r n  per  
i ndex  va lues based upon mean f i s h  l e n g t h  t o  produce est imates o f  d a i l y  pass- 
age (Table  I ) .  

The updated mean l e n g t h  t o  r e t u r n  per  index r e l a t i o n s h i p  was i n  the  form o f  
a  l e a s t  squares f i t  power curve as f o l l o w s :  

Mean l e n g t h  ad jus ted  r e t u r n  p e r  index:  

D a i l y  passage = aL 
b  

Where a = 1.889 x 

L = D a i l y  mean l e n g t h  (mm) 

Mean leng ths  and weights  by s t a t i o n  were weighted by fathom-hours a c t u a l l y  
f i s h e d  t o  achieve d a i l y  means, as fathom-hour was t h e  two-dimensional sample 
u n i  t used. 

I n d i c e s  f rom s t a t i o n s  missed d u r i n g  t h e  f i s h i n g  scheule because o f  weather 
o r  mechanical breakdowns were l i n e a r l y  i n t e r p o l a t e d  f rom i n d i c e s  from s t a t i o n s  
f i s h e d  on bo th  s ides o f  t h e  missed s t a t i o n  on t h e  t r a n s e c t  and from i n d i c e s  
f rom t h e  missed s t a t i o n  on t h e  day p r i o r  t o  and f o l l o w i n g  t h e  day o f  t h e  
m i s s i n g  data.  

A1 1  sockeye, chum, and p i n k  salmon (Oncorhynchus  g o r b u s c h a )  caught were 
sampled f o r  l e n g t h ,  weight ,  and sex. Scale samples were a l s o  taken f rom 
sockeye and chum salmon. 

C l i m a t o l o g i c a l  data  were recorded d u r i n g  each s e t  i n c l u d i n g  water sur face 
temperatures, wind d i r e c t i o n  and v e l o c i t y ,  t i d e  s t a t e ,  a i r  temperature, and 



Figure 1. Transect area fished during the Port  Ma? l e r  affshors g i l  lnet  
t e s t  fishery. -3- 



Table  1.  R e l a t i o n s h i p  between average f o r k  l e n g t h  and weight  o f  sockeye 
salmon captured of fshore of P o r t  M o l l e r  and inshore  run  s i z e  
and r e t u r n  per  index,  B r i s t o l  Bay, 1971-1981. 

PORT MOLLER INSHORE 
INSHORE RUN RETURN PER INDEX LENGTH WEIGHT LENGTH 

DATE (mi 11 i o n )  (thousands) (mm) (kg )  (mm) 

Power Curve y = ax b 

Inshore  Run Versus: 

2 Length r2 = 0.58 87 a = 1.654 x 10 b = -31 .32 
Weight r = 0.40 a = 1.327 x 10 b = -6.48 

Return Per Index Versus: 

2 Length r2 = 0.47 66 a = 1.985 x 10 b = -31 .32 
Weight r = 0.23 a = 7.307 x 10 b = -3.86 



c loud  cover .  I n  a d d i t i o n ,  Loran coord ina tes  were recorded f o r  each s t a t i o n  
f i s h e d .  

I n  1981, 1,309 sockeye salnion were caught d u r i n g  s a n ~ p l i n g  a c t i v i t i e s  o f f  P o r t  
Ma1 l e r .  These catches generated 1,051.47 % o t a l  i n d i c e s  i n c l u d i n g  va lues 
i n t e r p o l a t e d  f o r  missed f i s h i n g .  Seasonal mean l e n g t h  and weight  o f  sockeye 
captured was 567.51 mm and 3.00 kg, r e s p e c t i v e l y .  Catch da ta  by day and s t a -  
t i o n  a r e  presented i n  Appendix Table 1  and 2. 

I n i t i a l l y ,  an e s t i m a t e  o f  sockeye r e t u r n  p e r  index p o i n t  was determined f rom 
P o r t  M o l l e r  mean f i s h  l e n g t h .  Mean weight  was n o t  used t o  generate a d j u s t e d  
r e t u r n  p e r  i ndex  va lues i n  1981 because o f  t h e  h i g h  degree o f  v a r i a b i l i t y  
assoc ia ted  w i t h  we igh t -ad jus ted  i n d i c e s  i n  t h e  p a s t .  By 1 J u l y  i t  was appar- 
e n t  t h a t  t h e  a c t u a l  i n s h o r e  r e t u r n  p e r  i ndex  p o i n t  was n e a r l y  t w i c e  t h a t  
i n d i c a t e d  by t h i s  l e n g t h - c a t c h a b i l i t y  r e l a t i o n s h i p .  Therefore ,  i t  became 
necessary t o  r e l y  s o l e l y  upon t h e  a c t u a l  i n s h o r e  r e t u r n  p e r  index p o i n t  method 
o f  e s t i m a t i n g  d a i l y  passage r a t e s  ( F i g u r e  2 ) .  The f i n a l  f o r e c a s t  o f  t o t a l  
sockeye abundance based upon 30,194 inshore  f i s h  pe r  index p o i n t  was 31.7 
m i l l i o n ,  about 8% below t h e  a c t u a l  r e t u r n  o f  34,58 m i l l i o n  (Tab le  2 ) .  

The e a r l i e s t  in-season f o r e c a s t  o f  t o t a l  sockeye abundance on 15 June was 29 
m i l l i o n ,  about 16% below t h e  a c t u a l  r e t u r n  o f  34.58 m i l l i o n .  I t was based 
upon t h e  mean l e n g t h  o f  a l l  sockeye caught d u r i n g  t h e  f i r s t  5 days o f  sampl ing 
a t  P o r t  M o l l e r ,  and was generated by a  model d e s c r i b i n g  t h e  r e l a t i o n s h i p  
between sockeye inshore  mean l e n g t h  and t o t a l  abundance as f o l l o w s :  

Where: x = I n  mean l e n g t h  
y  = I n  temperature  

P o r t  M o l l e r  mean l e n g t h  was s u b s t i t u t e d  f o r  i nshore  mean l e n g t h  f o r  in-season 
use, and w h i l e  t h e  t e s t  f i s h e r y  average f i s h  l e n g t h  has v a r i e d  r e g u l a r l y  f rom 
inshore  average l e n g t h  (Table I ) ,  i t  has been t h e  b e s t  e a r l y  i n d i c a t o r  o f  
r e l a t i v e  sockeye s i z e  (Huttunen 1980). 

The in-season f o r e c a s t  o f  t o t a l  sockeye abundance based upon e n t r y  p a t t e r n  
a n a l y s i s  a t  P o r t  M o l l e r  on 26 June, was 12.4 m i l l i o n ,  n o t  q u i t e  o n e - t h i r d  o f  
the  a c t u a l  r e t u r n .  T h i s  e n t r y  p a t t e r n  model u t i l i z e s  t h e  h i s t o r i c  mean peak 
o f  t h e  r u n  a t  P o r t  M o l l e r  as day 17, taken t o  be t h e  seventeenth day f o l l o w -  
i n g  t h e  f i r s t  day o f  sockeye catches a t  P o r t  M o l l e r  (Mundy and Mathisen 1978). 
I n  1981, t h e r e  were s l i g h t  b u t  s i g n i f i c a n t  catches o f  sockeye a t  P o r t  M o l l e r  
a t  t h e  onset  o f  t h e  p r o j e c t  (Tab le  2 ) .  Fo l l ow ing ,  t h e r e  were 4  days o f  l i t t l e  
o r  no f i s h  presence i n d i c a t e d  by t h e  p r o j e c t  j u s t  p r i o r  t o  t h e  a r r i v a l  o f  t h e  
main p o r t i o n  o f  t h e  sockeye run.  P resen t l y ,  t h i s  e n t r y  p a t t e r n  model cannot 
desc r ibe  t h e  va r iance  about t h e  mean peak abundance date  o r  t h e  mean d u r a t i o n  
of  t h e  season. The var iances about b o t h  parameters w i l l  have t o  be desc r ibed  
by measurable a t t r i b u t e s  b e f o r e  more conf idence can be p laced  upon es t ima tes  
so d e r i v e d  in-season. 



10 12 14 16 18 20 22 24 25 28 30 2 4 6 
June J u l y  

FIGURE 2 .  Forecas t  and a c t u a l  inshore  run of sockeye salmon t o  B r i s t o l  Bay, 
1981. Forecast  i s  based upon inseason ca tch  and escapement pe r  
P o r t  Moller index p o i n t .  Curves were matched by lagging P o r t  
Moller d a t a  e i g h t  days. 



Table 2.  D a i l y  summary of sockeye salmon catch and index, running mean weight 
and length,  and est imated cumulat ive passage a t  t he  Po r t  M o l l e r  t e s t  
f i s h e r y ,  1981. 

RUNNING MEAN ESTIMATED 
DATE SETS CATCH INDEX WEIGHT (kg )  LENGTH (mm) ACCUM PASSAGE 

Inc ludes i n t e r p o l a t e d  values f o r  missed f i s h i n g  t ime. 

Passage i s  based upon 30,194 inshore  r e tu rns  per  index p o i n t  ca l cu l a ted  from a  
cumulat ive inshore run  of 19,317,100 sockeye through 7/6 and 639.77 cumulat ive 
P o r t  M o l l e r  index po in t s  through 6/28 w i t h  a  l a g  t ime o f  8  days. 



Peak sockeye catches a t  the  Por t  Mo l l e r  t e s t  f i s h e r y  occurred on 24 June, 
p r e d i c t i n g  peak abundance inshore on 2 J u l y  based on a 5-day l a g  t ime between 
the two. The ac tua l  peak o f  abundance inshore  was 4 Ju l y .  While comparison 
o f  peak dates a t  t he  t e s t  f i s h e r y  and inshore suggested a 10-day l a g  t ime 
between t h e  two, curve matching cumulat ive e n t r y  data (F igure  2 )  i nd i ca ted  
t h a t  an 8-day l a g  was more appropr ia te .  

The percent  age c l ass  composi t ion o f  t he  r un  as p red i c t ed  from Por t  M o l l e r  
was d i f f e r e n t  from t h a t  r e a l i z e d  inshore.  As expected from prev ious work 
(Huttunen 1980) the  Po r t  Mo l l e r  p r o j e c t  i n t e r cep ted  p ropo r t i ona te l y  fewer 
2-ocean f i s h  and more 3-ocean f i s h  than a c t u a l l y  a r r i v e d  inshore because o f  
s i z e  and g i l l n e t  c a t c h a b i l i t y  d i f f e rences .  The age c l ass  composit ions a t  both 
Po r t  Mo l l e r  and inshore  compared t o  t h e  pre-season f o recas t  a re  g iven i n  
Table 3. 

Surface water temperatures were noted a t  nea r l y  every s t a t i o n  f i shed  and a re  
presented i n  Table 4. The seasonal mean sur face  water temperature i n  1981 
was 10.15 C ,  n e a r l y  double those o f  1980 (Appendix Table 3) .  Ava i l ab l e  Po r t  
Mo l l e r  water temperature a re  l i s t e d  by year  below f o r  comparison: 

4)  1980 5.9 C,  and 

I n  1981, 391 chum salmon were caught du r i ng  sampling a t  Po r t  Mo l l e r ,  gener- 
a t i n g  218.29 t o t a l  i nd i ces  i n c l u d i n g  values i n t e r p o l a t e d  f o r  missed f i s h i n g .  
The seasonal chum salmon f o recas t  based upon t h e  h i s t o r i c  mean (1979 data no t  
inc luded)  o f  10,450 inshore  f i s h  per index p o i n t  was some 2.281 m i l l i o n ,  
rough ly  9.5% above t h e  ac tua l  r un  of 2.084 m i l l i o n .  No c a t c h a b i l i t y  ad jus t -  
ments have been used t o  descr ibe any v a r i a b i l i t y  about the  h i s t o r i c  mean r e t u r n  
per index va lue because o f  t he  r e l a t i v e  s t a b i l i t y  i n  B r i s t o l  Bay chum salmon 
mean weight.  



Table 3. Age c l a s s  composition a t  Por t  Moller and inshore  compared t o  t h e  
pre-season f o r e c a s t .  

Pre- season 
Age Class Por t  Moller Inshore f o r e c a s t  

4 16.2 16.4 13.8 

5 21.8 29.7 34.6 
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Appendix ble 2 .  Sockeye and  chum salmon catch and index data collected 
during the Port Moller offshore t e s t  f ish project, 
1981 (continued). 

SET 
DATE NO 

S 30 8 b  
6 3 0  87 
6 3 0  8 8  
6 3 0  89 
6 3 0  90  
7 1 9 1 
7 1 9 2  
7 1 9 3 
7 1 0 
7 1 0 
7 2 0 
7 3 0 
7 4 9 4  
? 4 9 5  
7 4 96 
? 4 9 7  
? 4 9 8  
7 5 9 9  
7 5 1 0 0  
7 5 1 0 1  
? 5 107, 
7 5 1 0 3  
? 5 1 0 4  
7 6 1 0 5  
7 6 1 0 6  
7 6 1 0 7  
7 0 1 0 8  

6 1 0 9  

STA FATH SOCKEYE 
NO NET M I N  CATCH INDEX 
52 200 "J .0  1 5  8 .65 

1 2 0 0  53.0 2 8  15.85 
3 2 0 0  48.0 1 8  11 .25  
5 2 0 0  51.0 1 9  1 1 . 1 8  
7 2 0 0  50.0 1 3  7 .  8 0  
8 2 0 0  51.0 2 2  12.94 
6 2 0 0  49.0 2 0  12.24 
4 2 0 0  47.0 1 3  5.30 
0 0 0.0 0 10 .00  
0 0 0.0 0 12 .00  
0 0 0.0 0 60 .00  
0 0 0.0 0 60.00 

5 2  2 0 0  49.0 2 8  17.14 
1 2 0 0  51  .O 3 2  18.82 
3 200 49.0 2 6  1 5 . 9 2  
5 2 0 0  46.0 1 3  8 .48 
7 2 0 0  52.0 1 2  6 - 9 2  
8 2 0 0  45.0 3 2 . 0 0  
5 2 0 0  55.0 2 1 11.45 
4 2 0 0  47.0 1 0 . 6 4  
2 2 0 0  54.0 3 1.67 

51  2 0 0  59.0 1 1  5.59 
5 3  2 0 0  56.0 4 2 .14  
5 2  2 0 0  61  .O 18 6.65 

1 2 0 0  54.0 3 3.89 
3 2 0 0  52.0 1 1  6.35 
5 2 0 0  52.0 3 1 .73 
7 2 0 0  52 .0  6 3.46 

MEAN MEAN 
WEIGHT LENGTH 

3.05 571 .O 
3.04 566 .O 
3 .19  571 .O 
2 .85 598.0 
2.83 552.0 
2 .94 "Jb.0 
2.34 562.0 
2 .97  566.0 
0 .00 0.0 
0.00 0.0 
0 .00  0.0 
0 .00 9.0 
3.00 576.0 
3 .24  561  .O 
3.25 566.0 
2.B9 549 .0  
2 . 8 9  558.0 
3 .38 577.0 
2 .95  5 6 7 . 0  
2 . 2 8  497.0 
2 .66  559  .0  
2 .93  561 .O 
2 .95  563.0 
3 . 2 3  582.0 
2 .94 563 .0  
2 .03  564.0 
2 .21 514.0 
3 .69  5 8 6 . 0  

CHUM 
CATCH INDEX 

4 2.31 
0 0.00 
5 3 .13 
4 2 .35  
4 2 . 4 0  
4 2.35 
2 1 .22  
5 3 .19  
0 0.00 
0 0 .00 
0 0 . 0 0  
0 0,OO 
1 0.61 
2 1 . l a  
2 1 . ? 2  
0 0 . 0 0  
1 0 . 5 3  
0 0 .00 
4 2 .13  
3 'I - 9 1  
0 0 . 0 0  
3 1 .53  
.. 1 .O? 
4 1 ,?7 
2 1 . I 1  
3 1 . 7 3  
1 0.53 
3 0 . 0 0  

T I D E  
STAGE 
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1981 NUSHAGAK BAY OFFSHORE TEST FISHING 

Benjamin W .  Van Alen 
Alaska Department of F i s h  and Game 

Division of Commercial Fisheries 
Anchorage, A1 aska 

INTRODUCTION 

The Nushagak Bay offshore t e s t  f i s h  project  began in 1980 with t e s t  f i sh ing  
fo r  pink salmon (Oncorhynchus gorbuscha)  along the outer  Nushagak d i s t r i c t  
boundary. In 1981 offshore t e s t  f i shing was conducted f o r  sockeye and chum 
salmon along the  same outer  Nushagak d i s t r i c t  t r ansec t .  This involved f i sh -  
ing a d r i f t  g i l l n e t  t o  obtain catch per u n i t  e f f o r t  (CPUE) indices of the  
number of sockeye and chum salmon moving across the t ransec t  (Figure 1 ) .  

Long range objectives of t h i s  offshore t e s t  f i shery  are  t o  make in-season - 

estimates of the da i ly  r u n  s i z e ,  t o t a l  r u n  s i z e ,  and entry  pattern of sockeye, 
chum, and pink (even years)  salmon stocks returning t o  Nushagak Bay. This 
report  summarizes the  t ransec t  t e s t  f i s h  data col lec ted during 1981 and eval- 
uates the accuracy with which the t e s t  f i s h  indices modeled the re turn  of 
sockeye salmon. 

METHODS A N D  MATERIALS 

Fishing fo r  sockeye and chum salmon was conducted from 19 June t o  14 July 
along a t r ansec t  between Nichols Hi1 1s and Etol i n  Point Bluffs ,  approximately 
1 mile seaward from the sockeye salmon f ishing d i s t r i c t  outside boundary. 
Six t e s t  f i s h  s ta t ions  were established along t h i s  t ransect  (Figure 1 ) .  The 
t ransec t  was f ished from West t o  East one t i d e  a day with the f i r s t  s e t  made 
one-half hour a f t e r  actual low t i de .  Fishing was conducted from the F/V 
ILIASKA. The g i l l n e t s  used had 137 mm (5-3/8 inch) stretched mesh multi- 
filament nylon and were 28 meshes deep. 

The following information was recorded f o r  each d r i f t  and a re  included in 
Appendix Table 1;  d r i f t  number, da te ,  locat ion,  t i d e  s tage ,  fathoms of ne t ,  
f i shing times, catch by species ,  wind veloci ty ,  wind d i rec t ion ,  sea s t a t e ,  
surface water temperature, s a l i n i t y ,  ambient l i g h t ,  and boat count. The 
methods and materials  f o r  the 1981 sockeye and chum t e s t  f i shery  were ident i -  
cal  t o  t ha t  used in the 1980 pink salmon t e s t  f i shery  (Van Alen 1981). 

Length and sex were determined and a scale  sample taken from a l l  sockeye 
salmon captured. The number and to ta l  weight of sockeye and chum salmon 
delivered each day a r e  presented in Appendix Table 2. 



Figure 1 .  Nushagak Bay test fish stations, 1981. 



Table 1. Sockeye salmon test f i s h  indices by date and s ta t ion ,  Nushagak Bay 
offshore test f i s h  project,  1981. 

Station 

Date 561 551. 541 531 521 511 Total 

T o t a l s  265.9 544.8 235.3 99.7 491.2 1,703.5 3,340.4 
Percents 8 .O 16.3 7.0 3.0 14.7 51 .O 100.0 

* Estimated by taking average of adjacent days. 



Table 2. ga i ly  sockeye salmon test f i s h  index, earrmercial catch, 
Igushik, Wood, and Nuyakuk River tower counts, 1981. 

Date rndex Catch Igushik R. Wood R, Nuyakuk R. 



Standard CPUE i nd i ces  o f  sockeye and chum salmon were ca l cu l a ted  f o r  each 
d r i f t .  Ind ices  from s t a t i o n s  missed because o f  weather o r  mechanical break- 
down were l i n e a r l y  i n t e r p o l a t e d  from i nd i ces  from t h e  missed s t a t i o n  on t he  
day p r i o r  t o  and f o l l o w i n g  the miss ing  data.  

RESULTS 

During the  sockeye and chum salmon sampling a  t o t a l  o f  128 d r i f t s  were made 
a t  t he  s i x  t e s t  f i s h  s t a t i ons ,  To ta l  catches o f  sockeye and chum salmon were 
1,555 and 304 salmon, r espec t i ve l y .  A d a i l y  t e s t  f i s h  index f o r  sockeye sa l -  
mon was ca l cu l a ted  by summing toge ther  the  d a i l y  i nd i ces  f rom each s t a t i o n  
(Table 1 ) .  Peak t e s t  f i s h  i nd i ces  f o r  sockeye occurred between 2  and 5  Ju l y .  
S ta t i ons  on t he  eas t  s ide  o f  t he  t r ansec t  (511,521) f r e q u e n t l y  had h igher  
sockeye i nd i ces  than s t a t i o n s  on the  west s i de  (551 ).  The lowest  i nd i ces  
were obta ined a t  s t a t i o n  531 near t h e  m idd le  o f  t h e  t r ansec t .  

The regress ion  o f  accumulat ive sockeye salmon t e s t  f i s h  i nd i ces  on t h e  accumu- 
l a t i v e  Nushagak d i s t r i c t  commerci a1 ca tch  p l us  Wood, Iqush i  k, and Nuyakuk 
River  tower counts had the  h ighes t  c o r r e l a t i o n  c o e f f i c i e n t  (R = .99719) when 
t he  ca tch  was lagged 0  days, Wood R iver  lagged 2  days, Igush ik  R ive r  lagged 6 
days, and Nuyakuk R iver  lagged 14 days. D a i l y  sockeye salmon t e s t  f i s h  i n d i c e s  
and Wood, Igush ik ,  and Nuyakuk R iver  tower counts a re  presented i n  Table 2. 

The abundance o f  sockeye per  index p o i n t  was computed by d i v i d i n q  the  accumu- 
l a t i v e  sockeye salmon t e s t  f i s h  index on t h e  l a s t  day o f  t e s t  f i s h i n g  i n t o  
the  sum o f  catch p l us  Wood p l us  I gush i k  p l us  Nuyakuk R iver  tower counts, a t  
0, 2, 6 ,  and 14 days respec t i ve l y .  Thus, 

9 y 8 0 5 y 7 7 8  = 2,935.5 sockeye abundance/index po in t s .  3,340.4 

Post-season est imates o f  t h e  d a i l y  abundance o f  sockeye salmon c ross ing  t he  
t r ansec t  a re  then made by m u l t i p y l i n g  t h i s  abundance/index p o i n t  constant  by 
the  accumulat ive t e s t  f i s h  index on each day (Table 3 ) .  

The regress ion  o f  t he  accumulat ive abundance o f  sockeye salmon est imated pos t -  
season by the t e s t  f i s h  p r o j e c t  on t he  accumulat ive commercial ca tch  p l us  
accumulat ive tower counts had a  c o r r e l a t i o n  c o e f f i c i e n t  o f  0.99717. The e s t i -  
mated number o f  sockeye salmon moving across t h e  t e s t  f i s h  t r a n s e c t  each day 
c l o s e l y  fo l l owed t he  ac tua l  r un  as est imated by ca tch  p l u s  tower counts (F ig-  
ure 2 ) .  



Table 3 .  Daily sockeye salmon run into Nushagak Bay as  estimated 
post-seasen by the Nushagak Bay off shore &st fishery, 
1981. 

&m. Estimated Actual 
Date Index Abundance Abundance Accuracy 

1. Estimated &mace = (accum. test f i s h  index on day n)  X 
(2,935.5 aburnMce/index p i n t  ) . 

2, Actual abundance = (accum. Nushagak distr ic t  catch on day n + 0)  + 
( a m .  WoQd R. tower count on day n + 2) + (accum. Igushik R. tmer 
count sl? day n + 6 )  + (accum, Nhlyakuk R. tmer count on day n + 14) . 

3. Accuracy = estimated abuni)ance / actual &m&ce. 
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Figure 2 .  Comparison of the estimated actual (catch + tower counts) daily return 
with the test fish estimates of daily return for Nushagak Bay sockeye 
salmon, 1981. 
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Appendix Table 1 .  Catch, index, and climatological data co l lec ted  during 
the Nushagak Bay sockeye and chum salmon offshore t e s t  
f i s h  pro jec t ,  1981. 

T 1  
1 Uind ~ i n d  sea ~ n t s r  4 5 

Set Sta d Bath Tine Fishrnq Sochevr Chum VeI. Dir .  State TIW. Sal ln l tv  bight Bonl 
Data No. No. e Net Set lime Catch lade# Catch Index (Kssts) (Coded) (Codad) (Cent.) (PPT) (Coded) Cwnt  ----------------------------"------------------------------------------------------- 
I I 561 I 100 2231 0.601 0 0. 1 7 19 S 4 14 
6/19 25511 $0 2330 0.563 0 0. 0 0. 19 S S I4 
6/20 3 541 1 50 29 0.568 4 14.1 0 0. 20 S S 14 
6/20 4 561 S 50 1215 0.554 0 8. 0 0. 1s 1 4 13 
6/20 5 551 S SO 1306 0.510 0 0. 0 0. IS 6 4 1 S 
6/20 b 346 5 SO 1354 0.566 0 0. S 17.7 I5 4 4 13 
6/20 7 131 S SO IS07 0.468 0 0. 0 0. 20 6 5 13 
6/20 E 521 5 SO lSS6 0.54s 0 0. 1 3.7 20 6 3 13 
6120 9St1 S SO 1632 0.930 6 S I 3.8 20 6 5 13 
4/22 10 361 S I00 1330 0.596 0 0. 0 0. IS 6 3 I3 
6/22 1 1  551 S 100 1429 O.S68 I 1.8 1 1.8 IS 6 3 14 
6/22 12 341 S 100 IS31 0.610 1 1  8 1 1.6 IS 6 4 14 
6/22 13 531 9 100 1634 0.312 1 1.9 7 13.7 15 6 4 13 
6/22 14 521 S 100 1733 0.571 0 0. 8 4 IS 6 5 13 
6/22 IS 511 S 100 1823 0.484 12 24.8 0 0. 15 6 5 13 
6/23 16 961 5 I00 1431 0.672 1 1.5 1 I 10 7 2 13 
6/23 17 331 S 100 1552 0.363 0 0. 0 0. S 7 2 13 
6/23 18 541 S 100 l6S2 0.948 1 1.8 7 12.8 10 S 4 15 
6/23 19 $31 S 100 1753 0.523 1 1.9 2 3.8 10 S 4 12 
6/23 20 521 S 100 1843 0.539 7 12.5 2 3.6 10 S 4 13 
6/23 ZlS113100 1934 0.526 1 7 I 1.9 10 3 4 14 
6124 '22 561 5 100 IS00 0.517 3 5.8 3 5.8 IS 1 4 I4 
6/24 23 131 5 100 1557 0.606 2 3.3 0 0. 13 I 4 14 
6/24 24 541 5 180 1659 0.494 0 0. 1 2.0 10 1 3 IS 
6/24 2S 531 9 100 1801 0.528 1 I .  1 1.9 10 3 3 13 
6/24 24 321 5 100 1857 0.331 2 3.6 0 0. 10 4 S 13 
6124 27 311 S 100 1348 0.546 38 69.6 1 1.8 S 4 2 13 
6/26 28 961 5 100 1626 0.532 20 37.6 0 0. 10 S 2 14 
6/26 29 SS1 S 100 1721 0.537 S 9.3 1 1.9 IS L 3 14 
6/26 30 341 S 100 1813 0.367 1 1  19.4 3 5.3 IS 7 3 13 
6/26 31 331 S 100 1912 0.545 2 3.7 4 7.3 IS 7 3 13 
6/26 32 521 s too 2097 0.321 to 38.4 3 s.8 s 7 3 IS  
6/26 33 St1 5 100 20S2 0330 27 51.0 3 5.7 10 7 2 13 
6/28 34 361 2 100 537 0.567 4 7 1 1.8 10 4 3 14 
6/28 35 SSI 2 100 145 0.543 24 44.1 0 0. 10 6 3 14 
6/20 36 341 2 100 751 0.428 2 5.2 0 0. I0 6 3 I 3 
6/28 37 531 2 100 833 0.476 0 0. 0 0. 7 7 3 13 
6/20 383212100 944 0.583 0 0. 0 0. 7 7 2 13 
6/28 39 511 2 100 1038 0.512 0 0. 0 0. 7 7 2 13 
6/30 40 S61 2 100 741 0.536 0 0. 0 0. 20 7 4 12 
6/30 41 351 2 I00 833 0.527 9 17.1 0 0. 15 7 4 12 
6/30 42 541 2 100 928 0.374 9 15.7 4 7.0 15 7 4 13 
6130 43 531 2 100 1032 0.306 0 0. 0 0. 9 7 3 13 
6/30 44 521 2 100 1122 0.b46 1 1  17.0 2 3.1 5 7 2 If 
6/30 4s Sll 2 IS0 1224 0.594 39 43.8 2 2.2 S 7 I IS 
71 1 46 561 2 I00 843 0.453 4 8.8 0 0. I0 0 3 12 
711 4715512100 930 0.534 18 33.7 0 0. 10 0 3 13 
711 481412100 I028 0.521 0 0. 0 0. 10 7 3 13 
71 1 49 531 2 100 1126 O.SS6 0 0. 0 0. I0 6 3 14 
71 1 SO 521 2 100 I221 0.491 I 1  22.4 1 2.0 S 6 2 13 
71 1 51 St1 2 100 I306 0.566 10 53.0 1 1.8 10 1 3 13 
71 2 SZ 561 2 SO 943 0.490 0 0. 0 0. 25 7 6 12 
71 2 33 SSt 2 SO 1021) 0.490 3 12.2 0 0. 2S 7 6 12 
71 2 S4 $41 2 SO 1122 0.482 0 0. 0 0. 25 7 6 13 
71 2 5 1  531 2 SO 1211 0.483 2 8.3 0 0. 25 7 6 13 
71 2 56 521 2 SO 124a 0.508 7 27.6 1 3.9 23 7 6 13 
71 2 37 511 2 SO 1329 0.504 44 174.5 2 7.9 20 7 S 13 
71 3 38 $61 2 100 1046 0.471 3 6.4 2 4.2 IS 7 4 12 
71 3 59 SS1 2 100 1140 0.485 I S  31.0 0 0. IS 7 4 13 
7 1 3  60S412100 1229 0.523 4 7.6 1 9 15 7 4 13 
7/ 3 61 531 2 100 1331 0.516 1 3.2 1 3.2 10 7 3 14 
71 5 62 521 2 100 1419 0.599 40 66.8 3 8.3 IS 7 4 I3 
71 3 63 Sll 2 100 IS17 0.563 136 241.9 2 3.3 IS 7 4 14 
71 4 b4 361 2 SO 1153 0.594 7 23.5 2 6.7 IS 7 4 13 ------------------------------------------------------------------------- 





m n d i x  Table 2. !he number, total weight, and mean weight of socke e and chum 

fishery, 1981. 
F salmon caught and delivered during the Nushagak of shore test 

Sockeye Chum 

Total Mean Total Mean 
Weight Weight Weight Weight 

Date Number (kg) (kg) Number (kg) (kg 1 

- 

1. Weight was taken from the comnercial harvest fish tickets. 



1981 NUSHAGAK DISTRICT TEST FISHING 

Michael L. Nelson 
Alaska Department of Fish and Game 
Division of Commercial Fisheries 

Di 11 i ngham, A 1  aska 

INTRODUCTION 

District t e s t  fishing i s  conducted both within the commercial fishing boun- 
daries and in areas adjacent t o  these boundaries. This phase of the t e s t  
fishing program was ini t ia ted in the Naknek-Kvichak d i s t r i c t  in 1962 and 
since then has been expanded to the Egegik, Ugashik, and Nushagak d is t r ic t s  
on an "as required" basis. 

The primary objective of the d i s t r i c t  t e s t  f ish program i s  t o  monitor the 
magnitude and pattern of entry of salmon prior to ,  and immediately a f te r  they 
have reached the individual fishing d is t r ic t s  and prior to the time these 
fish are exposed t o  the fishing f l ee t .  One o f  the most important pieces of 
information obtained pertains to the degree t o  which salmon are milling within 
the fishing boundaries. Salmon may mill in a fishing d i s t r i c t  for a number of 
days before migrating into the rivers. Due t o  the extremely large amount of 
fishing gear in Bristol Bay, milling fish must often receive additional pro- 
tection prior t o  the time they resume their  migration. On the other hand, 
d i s t r i c t  t e s t  fishing often makes known the presence of large concentrations 
of f i sh ,  thereby allowing the managing agency t o  anticipate a large return 
and adjust the fishing periods to a1 low maximum harvest. 

METIIODS AND MATERIALS 

District  t e s t  fishing i s  conducted only during the closed periods as the 
fishing f lee t  provides similar information during open fishing periods. 
During closed periods one or two fishing boats, with Alaska Department of 
Fish and Game observers aboard, are sent to  fishing d is t r ic t s  as required 
t o  make t e s t  d r i f t s  i n  different locations. Test dr i f t s  are generally made 
with 25 to 100 f m  of 5-3/8 inch 91'11 net for a period of 30 minutes or less. 
Soaking the gear for long periods o f  time in one place does not provide use- 
ful information. The best procedure has been t o  make as many relatively 
short d r i f t s  as possible throughout the d i s t r i c t  so as to provide a more 
complete picture of the salmon present in the fishing d is t r ic t s .  The catch 
per d r i f t  i s  adjusted according to the amount of gear and the length of time 
fished so that fishing success of different d r i f t s  may be compared. Informa- 
tion on each d r i f t  i s  radioed immediately t o  the management offices a t  King 
Salmon and Dillingham. 



RESULTS 

In 1981 only one d i s t r i c t  t e s t  f i shing t r i p  was required in Bristol  Bay 
because of the  strong continuing sockeye salmon r u n  t o  a l l  f i shing d i s t r i c t s .  

In Nushagak d i s t r i c t ,  the d i s t r i c t  t e s t  boat was used on 3 July t o  help 
deteinine continuing sockeye run strength i n  the inner d i s t r i c t  (Figure I ) ,  
a f t e r  a record commercial catch of over 1.0 mil l ion f i s h  was made in a 12- 
hour period on 2 July. 

The high sockeye catch indices within the  inner Nushagak d i s t r i c t ,  only 17 
hours a f t e r  a record commercial catch the  previous day, showed conclusively 
t h a t  the  sockeye r u n  was continuing unabated (Table 1 and Appendix Table 1 ) .  
Along with catch trends and actual sockeye escapements t o  t h i s  d i s t r i c t ' s  
various r i ve r  systems, the  d i s t r i c t  t e s t  f i s h  program helped t o  define con- 
t inuing r u n  s t rength .  The f ishing period announced f o r  4 July was l a rge ly  
a r e su l t  of the  management s t a f f ' s  knowledge of sockeye r u n  s t rength  indica- 
t ions  within the  d i s t r i c t  on 3 July.  



Figure 1 .  Flushagak d i s t r i c t  t e s t  fishing areas. 
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Table 1. Summary o f  d i s t r i c t  sockeye salmon t e s t  f i s h i n g  i n d i c e s  i n  t h e  
Nushagak d i s t r i c t  by index area and date,  B r i s t o l  Bay, 1 9811. 

Date 
Index area J u l y  3 

Nushagak R ive r  

Wood R ive r  

Kana kanak Beach 

Grassy I s l a n d  

Nushagak Po in t  

Coffee P o i n t  

Combine F l a t s  

Clarks  P o i n t  

Ekuk B l u f f  

Schooner Channel , N. W. 

Schooner Channel, S.E. 

Ships Channel, N.W. 

Ships Channel, S.E. 

Midd le  Channel, N.W. 

Middle Channel, S.E. 

West Channel, N.W. 

West Channel , S. E. 

Dead Man ' s  Spi t 

N icho ls  S p i t  

A l l  i n d i c e s  expressed i n  number o f  f i s h / 1 0 0  fathom hours t o  t h e  
nearest  f u l l  index p o i n t .  

2 Average o f  two consecut ive d r i f t s  i n  t h e  same index area. 



Appendix Table 1. Nushagak d i s t r i c t  sockeye salmon t e s t  f i s h i n g  catch,  
index,  f i s h i n g  t ime,  g i l l n e t  l e n g t h ,  area code, and 
date.  

YR MO DA SET AREA GEAR MEAN SOCKEYE CAT c H- 
NO. CODE LENGTH FISH. CATCH INDEX K I N G  CHUM 

(FMS) T I M E  

81 7 3 1 GR.IS. 25 2.50 159 15,264 2 0 
81 7 3 2 KANA. 10 2.00 32 11,779 0 0 
8 1 7 3 3  A8 15 1.50 70 16,374 0 0 
8 1 7 3 4  C 7 15 2.50 88 13,858 0 0 
8 1 7 3 5  E 7 25 3.75 29 1,856 0 0 
8 1 7 3 6  E 7 25 2.75 128 10,741 0 0 
8 1 7 3 7  F6 25 4.50 152 8,107 0 0 

--- 
TIDE 
STAGE 



1981 KVICHAK, E G E G I K ,  AND UGASHIK ESCAPEMENT TEST FISHING 

Brian G .  Bue 
Alaska Department of Fish and Game 
Division of Commercial Fisheries 

Anchorage, A1 as ka 

INTRODUCTION 

The escapement t e s t  fishing program which began in 1960 was designed t o  
provide an early indication of spawning escapement for management decision. 
Because the Bristol Bay sockeye salmon escapement cannot be accessed a t  a 
counting tower until 3 t o  15 days af ter  passing through the commercial 
fishery, and because 80% of the salmon run occurs within a two-week period, 
an early estimate of escapement i s  necessary for timely management decision. 

To be successful a t e s t  fishery must: (1 ) Forecast the escapement accurately, 
and ( 2 )  provide th is  information as soon as possible a f te r  the f ish pass 
through the commercial fishing d i s t r i c t .  The difficulty in estimating 
escapements with t e s t  f ish projects i s  the extreme variabili ty i n  tower 
counts per t e s t  f ish index values between years. Some of the variance in 
tower counts per index values can be accounted for by considering the rela- 
t ive catchability of the fish as measured by their  mean length. This rela- 
tionship along with an entry pattern model which uti l izes lag time (the time 
i t  takes for fish to pass from the t e s t  fishery to the counting tower) was 
used t o  forecast tower counts from te s t  f ish indices in 1981. 

METHODS AND MATERIALS 

Test Fishing 

Test fishing was conducted in the river mouths, usually immediately upstream 
from the commercial fishing d i s t r i c t  boundaries (Figure 1 ) .  The Ugashi k 
River t e s t  f ish s i tes  were relocated upriver from their former location t o  
minimize the effects of fish milling in the lower river. Each tide was 
fished for 30 minutes or less with 25 t o  50 fm of 137 mm (5-318 in)  stretch 
mesh gi l lnet .  The objective was t o  minimize the catch while s t i l l  obtaining 
a good estimate of fish passage rates. Fishing began a t  the s t a r t  of flood- 
t ide on the Kvichak River, 1-112 hours before high slack t ide on the Egegik 
River, and a t  1-112 hours prior t o  low slack a t  the Ugashik River. 

After each t ide,  the standard t e s t  f ish index (f ish per 100 fm hour) was 
calculated for each se t  along with standard age, weight, and length sampling 
of the catch. 



F i g u r e  1. Loca t ions  of escapement t e s t  f i s h i n q  s i t e s ,  Kvichak,  Egegik, and 
Ugas h i  k R ive rs ,  1981 . 



Escapement Est imates 

A d a i l y  f i s h  i ndex  was generated by computing t h e  mean d a i l y  i ndex  weighted 
by fathom-hours f i s h e d  each s e t :  

i = l  D a i l y  Test  F i s h  Index = - 

c [ (F) ( T )  I 
i = l  

Where I = Standard t e s t  f i s h  i ndex  
F = Fathoms o f  n e t  
T = T o t a l  t i m e  f i s h e d  w i t h  F fathoms o f  n e t  
n = Number o f  s e t  f i s h e d  on day i 

D a i l y  escapement es t imates were made f rom t h e  t e s t  f i s h e r i e s  us ing :  ( 1  ) a  
c a t c h a b i l i t y  model based on d a i l y  mean leng th ,  and ( 2 )  l a g  t i m e  t o  compare 
cumula t ive  tower counts t o  cumula t ive  d a i l y  t e s t  f i s h  i n d i c e s .  

The r e l a t i o n s h i p  between f i s h  l e n g t h  and c a t c h a b i l i t y  was determined f rom 
h i s t o r i c  data  (Appendix Table 1 )  w i t h  a  power r e g r e s s i o n  curve:  

Where Y = Cumulat ive tower count /cumula t ive  d a i l y  
t e s t  f i s h  index p o i n t  

x = Mean l e n g t h  o f  P i  sh (mm) 
a ,b  = Constants 

Escapement es t imates were made by m u l t i p l y i n g  t h e  cumula t ive  d a i l y  t e s t  f i s h  
i n d i c e s  by t h e  expected tower count  p e r  index p o i n t  c a l c u l a t e d  f rom t h e  mean 
l e n g t h  o f  f i s h  caught. Lengths used f o r  in-season f o r e c a s t i n g  were f rom t h e  
f i s h  caught by t h e  i n d i v i d u a l  t e s t  f i s h  p r o j e c t s .  

Lag t ime was determined by match ing cumula t ive  t e s t  f i s h  curves w i t h  cumula- 
t i v e  escapement curves.  A f t e r  l a g  t i m e  was determined, t h e  a c t u a l  cumu la t i ve  
escapement was compared w i t h  t h e  assoc ia ted  cumu la t i ve  t e s t  f i s h  i n d i c e s  t o  
generate another  count  pe r  i ndex  va lue.  

RESULTS 

Kvichak R i v e r  

Test  f i s h i n g  began 14 June and con t inued  t o  11 J u l y .  A t  t h e  end o f  t h e  p ro -  
j e c t  1,086 f i s h  had been caught r e s u l t i n g  i n  9,225.11 index p o i n t s .  The mean 
sockeye l e n g t h  was 528.8 mm and t h e  mean we igh t  was 2.54 kg (Tab le  1  ). Based 
on t h e  mean l e n g t h  of  t h e  f i s h  caught, an es t ima te  o f  209 sockeye salmon 
pass ing pe r  i ndex  p o i n t  was made r e s u l t i n g  i n  an es t ima ted  escapement o f  
1,928,048 f i s h  a t  t h e  t i m e  o f  p r o j e c t  t e r m i n a t i o n .  The a c t u a l  f i n a l  tower 
count was 1,754,358. Th is  r e s u l t e d  i n  an ove res t ima t ion  o f  10% u s i n g  t h e  
c a t c h a b i l i t y  model. Data by s e t  and s t a t i o n  i s  presented i n  Appendix Table 
2. 



Table 1 .  Tes t  f i s h  d a i l y  and accumula t ive  index va lues ,  we igh t  ( k g ) ,  and 
l e n g t h  (mm) s t a t i s t i c s  summarized by day f o r  t h e  Kvichak R i v e r ,  
1981. 

F i s h i n g  Accumulat ive Mean Mean 
Date t i m e  Catch Index Index we igh t  1 ength  

TOTAL 
MEAN 



Escapement e s t i m a t i o n  u s i n g  l a g  t ime  d i d  n o t  work on t h e  Kvichak R ive r  i n  
1981. T h i s  was due t o  t h e  method of  c a l c u l a t i n g  t h e  d a i l y  t e s t  f i s h  index.  
The in-season method o f  c a l c u l a t i n g  t h i s  i ndex  assumed no knowledge o f  spa- 
t i a l  and temporal  va r iance  i n  t h e  p o p u l a t i o n ,  no knowledge o f  p o p u l a t i o n  
s i z e  and assumed a  somewhat even d i s t r i b u t i o n  between b o t h  s ides  o f  t h e  
r i v e r .  Thus t h e  sample w i t h  t h e  most sampl ing e f f o r t  ( fathom hours)  was 
cons idered t o  be t h e  most r e p r e s e n t a t i v e  sample and a l l  o t h e r  samples were 
weighted a c c o r d i n g l y .  These assumptions p l u s  t h e  t e s t  f i she rmen 's  d e s i r e  t o  
min imize c a t c h  r e s u l t e d  i n  erroneous d a i l y  t e s t  f i s h  i n d i c e s .  

These erroneous i n d i c e s  became apparent  when l a r g e  numbers o f  f i s h  were pre-  
sen t  on one s i d e  o f  the  r i v e r  w h i l e  few were p resen t  on t h e  o t h e r  s ide .  Th is  
s i t u a t i o n  was encountered on t h e  Kvichak R i v e r  i n  1981. When t h e  l a r g e  popu- 
l a t i o n  on one s i d e  o f  t h e  r i v e r  was sampled, many f i s h  were caught i n  a  v e r y  
s h o r t  s e t  r e s u l t i n g  i n  few fathom hours f i s h e d .  On t h e  o t h e r  s i d e  o f  t h e  
r i v e r  few f i s h  were caught,  so t h e  n e t  was f i s h e d  longer .  T h i s  r e s u l t e d  i n  
s i g n i f i c a n t l y  more fathom hours f i s h e d .  Subsequent w e i g h t i n g  by fathom hours 
gave t h e  s m a l l e r  c a t c h  more we igh t  o u t  o f  p r o p o r t i o n  t o  t h e  d i f f e r e n c e s  i n  
f i s h i n g  e f f o r t  and r e s u l t e d  in -an  underes t ima t ion  o f  t o t a l  f i s h  f o r  t h e  day. 
Th is  problem w o u l d n ' t  have su r faced  i f  t h e  p o p u l a t i o n  was even ly  d i s t r i b u t e d .  

To o b t a i n  a  meaningfu l  l a g  t i m e  es t ima te ,  a  d i f f e r e n t  method o f  computing 
d a i l y  t e s t  f i s h  i n d i c e s  was developed post-season. Each s e t  was cons idered 
e q u a l l y  r e p r e s e n t a t i v e  o f  t h e  f i s h  p resen t  a t  t h e  t e s t  f i s h  s i t e  d u r i n g  t h e  
t i d e  f i s h e d  and no w e i g h t i n g  was used. A  new d a i l y  t e s t  f i s h  i ndex  was c a l -  
c u l a t e d  f o r  each day by t o t a l i n g  a l l  i n d i c e s  f o r  t h e  day and d i v i d i n g  by t h e  
cor responding number of d r i f t s .  

Lag t ime  based on t h e  new method was 2 days ( F i g u r e  2) .  T h i s  r e s u l t e d  i n  an 
es t ima ted  83 sockeye salmon per  d a i l y  t e s t  f i s h  i ndex  o r  a  f o r e c a s t  escape- 
ment o f  1,718,897. The model underest imated by 0.3% t h e  a c t u a l  tower count  
2 days a f t e r  t e s t  f i s h i n g  o f  1,723,506. 

Egegi k R i v e r  

Test  f i s h i n g  began 14 June and con t inued  t o  11 J u l y .  Th is  was t h e  t h i r d  sea- 
son t h a t  t h e  u p r i v e r  s i t e  was used. The data c o l l e c t e d  f rom t h i s  s i t e  has 
g i ven  a  good f o r e c a s t  o f  t h e  escapement f o r  a l l  t h r e e  seasons. Data by s e t  
and s t a t i o n  i s  presented i n  Appendix Table 2. 

A t  t h e  end o f  t h e  season 1  ,524 f i s h  had been caught, r e s u l t i n g  i n  14,510.30 
d a i l y  i ndex  p o i n t s .  The mean l e n g t h  was 544.0 mm and t h e  mean we igh t  2.65 kg 
(Table 2 ) .  Th is  l e d  t o  an es t ima ted  65 sockeye salmon pass ing pe r  index p o i n t  
based on mean l e n g t h  and an es t ima ted  escapement o f  898,762 f i s h .  The a c t u a l  
f i n a l  tower count  was 694,680. Th is  r e s u l t e d  i n  an o v e r e s t i m a t i o n  o f  29% 
u s i n g  t h e  c a t c h a b i l i t y  model. Lag t ime  between t h e  t e s t  f i s h i n g  s i t e  and t h e  
coun t ing  tower was v a r i a b l e ,  i n c r e a s i n g  as t h e  r u n  progressed, then decreas- 
i n g  towards t h e  end ( F i g u r e  2 ) .  Lag t i m e  based on curve matching was 3 days. 
Th is  r e s u l t e d  i n  an es t ima ted  52 sockeye p e r  d a i l y  t e s t  f i s h  i ndex  o r  a  f o r e -  
c a s t  escapement of 711,405. The f o r e c a s t  escapement based on l a g  t i m e  was 
an o v e r e s t i m a t i o n  o f  2%. 
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Table 2. Test  f i s h  d a i l y  and accumulat ive index va lues,  we igh t  ( kg ) ,  and 
l e n g t h  (mm) s t a t i s t i c s  summarized by day f o r  t h e  Egegik R ive r ,  
1981 . 

t i s h i n g  Accumulat ive Mean Mean 
Date t ime  Catch Index Index weight  l e n g t h  

6/14 67.00 50.00 179.12 179.12 2.77 547.36 

TOTAL 
MEAN 



Ugas h i  k  R i v e r  

Tes t  f i s h i n g  began 17 June and ended 16 J u l y .  A t  t h e  t e r m i n a t i o n  of t e s t  
f i s h i n g  1,589 sockeye salmon had been caught r e s u l t i n g  i n  71,194 d a i l y  
index p o i n t s .  Data by s e t  and s t a t i o n  i s  presented i n  Appendix Table 2. 
The mean sockeye l e n g t h  was 560.2 mm and t h e  mean we igh t  was 2.92 kg (Tab le  
3 ) .  T h i s  l e d  t o  an es t ima ted  23 f i s h  pass ing pe r  d a i l y  index p o i n t  based 
on mean l e n g t h  and an es t ima ted  escapement o f  1,740,588 f i s h .  The a c t u a l  
f i n a l  tower count  was 1,326,762. Th is  r e s u l t e d  i n  an ove res t ima t ion  o f  
31% u s i n g  t h e  c a t c h a b i l i  ty mode. Lag t ime  between t h e  t e s t  f i s h e r y  and t h e  
c o u n t i n g  tower was r e l a t i v e l y  un i fo rm ( F i g u r e  2 ) .  Lag t i m e  based on curve 
match ing was 2 days. T h i s  r e s u l t e d  i n  an es t ima ted  18 sockeye pe r  d a i l y  
t e s t  f i s h  i ndex  o r  a  fo recas t  escapement of  1,278,179. The f o r e c a s t  escape- 
ment based on l a g  t i m e  was an underes t ima t ion  o f  4%. 



Table 3. Test  f i s h  d a i l y  and accumulat ive index values,  weight  ( k g ) ,  and 
l e n g t h  (mm) s t a t i s t i c s  summarized by day f o r  t h e  Ugashik R ive r ,  
1981 . 

Date 

611 7  

611 8  

711 2 

711 3  

711 4  

711 5  

7/16 

TOTAL 
MEAN 

F i s h i n g  
t ime  

60.75 

50.90 

Accumulat ive 
Catch Index Index 

Mean Mean 
we igh t  l e n g t h  

3.14 579.81 



Appendix Table 1. H i s t o r i c  data  on mean weight ,  mean leng th ,  and r e t u r n  per  
i ndex  va lues f o r  Kvichak,  Egegik, and Ugashik t e s t  f i s h e r i e s .  

KVICHAK R I V E R  

Year Mean we igh t  (kg) '  Mean l e n g t h  (mm)* Return/ Index 

1969 2.31 516.7 553.3 

1970 2.18 497.7 966.4 

1971 2.54 536.1 184.9 

1972 2.77 540.9 150.4 

1973 3.04 538.8 55.1 

1974 - - - 

Froi i~ commercial processors r e p o r t s .  

* From tower samples. 

From i n s i d e  t e s t  f i s h  samples. 

b 
Y = ax Y = Return/ Index 

x = Mean l e n g t h  (mm) 

a = 1.524 x 1 0 6 1  

b = -21.628 



Appendix Table 1. H i s t o r i c  da ta  on mean weight ,  mean l e n g t h ,  and r e t u r n  p e r  
index va lues f o r  Kvichak, Egegik, and Ugashik t e s t  f i s h -  
e r i e s  ( con t inued) .  

E G E G I K  R I V E R  

Year Mean we igh t  (kg) '  Mean l e n g t h  (mm)2 Return/ Index 

1969 2.49 537 .O 293.5 

1970 2.18 492.4 359.9 

1971 2.68 560.0 217.6 

1972 2.72 530.1 206.0 

1973 3.22 587.7 78.2 

1974 - - - 
1975 2.58 557.4 104.6 

1976 2.68 542.7 49.6 

1977 2.87 567.8 121.8 

1978 3.043 571.4 80.4 

1979 2.6g3 546.53 60.6" 

1980 2.1g3 524.63 124.9" 

1981 2.653 544.03 47. g4 

From commercial processors r e p o r t s .  

From tower samples. 
3 From i n s i d e  t e s t  f i s h  samples. 

Return/ index va lues a r e  n o t  comparable w i t h  those o f  p r i o r  years  due t o  
r e l o c a t i o n  o f  t e s t  f i s h  p r o j e c t  up r i v e r .  

Y = ax 
b 

Y = Return/ Index 

x = Mean l e n g t h  (mn) 

a = 1.779 x 10'' 

b = -21.017 



Appendix Tab le  1. H i s t o r i c  da ta  on mean we igh t ,  mean l e n g t h ,  and r e t u r n  p e r  
i ndex  va lues  f o r  Kvichak,  Egegi k, and Ugashi k t e s t  f i s h -  
e r i  es ( c o n t i  nued) . 

UGASHIK RIVER 

Year Mean we igh t  ( kg ) '  Mean l e n g t h  (mm)2 Return / Index 

1961 - 572.7 36.5 

1962 - 536.0 15.1 

From commercial p rocessors  r e p o r t s .  

From tower samples. 

3 From t e s t  f i s h  samples. 

Y = ax 
b 

Y = R e t u r n l l n d e x  

x = Mean l e n g t h  (mm) 

a = 1.457 x 1010 

b = -0.037 



Appendix ' ! ab le  2. T e s t  f i s h  sockeye catch,  mean f i s h i n g  t ime, index, 
mean we igh t  (kg) ,  mean l e n g t h  (mm) by s e t  and r i v e r  
sys tem, 1981 . 
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) :k :: .f t .b 1: .! .& :k .b :t .$ .$ :f $ :I: :p p .$ .? h $. % 9 :b .t :): :$ 9 :$ t t $ 8 :h :l: :t; .1: * *'f t: :t :C: :): 'l: h J. * :k :k t % * t :$ :@ :C :(: :t :I .t .k'f: :k :I: % a.1 :+ :t :t: :: :t :t: :7 :k :k ;$::?: .$ :+: 

0:Kl)ICHAK 31 5 1 4  1 i '3 5  0 2 3 - 9 0  c 25.1 2 . 8 2  5 4 2 . 4 0  4 
05KVICHAK 31  5 1 5  2 1  5  0  23 .00  13 0. 0.  0. 4 
OSEVICHAK 31 5 1 5  3 i. 7 5  0  1 7 . 5 0  0 0. 3 .  9. 4  
ir5KUICHAI; E l  6 1 5  4 1 5  0  22.50 A 10.5 2 .50 532 .33  4 3 

O5I;VI CEAK 7 e l  6 1 ;  5  i. 5 0 20.00 o 0. 0. 0 .  4  
05KLtICHAI: 81 6 1 5  6 1 5 0 22 .50  1 5 . 3  2.34 5 3 5 . 0 0  4 
35KLiICHrlK 9 1  5 1 5  7 3 5 0 2 8 . 5 0  0 0. 0 .  0 .  4 
0 5 i: :! I C H A t; 81 i, i 7  8 1 5  0  25 .00  0 0. 0. 0. 4 
05KVICi iAK 81 5 1 7  9 2 5  0  24 .00  0 3 ,  0. 0 .  4  
35KVICHAK 81  .i 17  I 0  1 5  0  22.00 0 0 .  0 .  0. 4  
05XVICHAi; 81  17  11 2 5  0  2 3 . 0 0  0 0. 0 .  0 .  4 
OSKIJICHAK e i  j 1 8  12  1 5 0  28 .00  0 0. 0 .  0. 4  
05KVXCHkK 91 6 1 s  13 2 5 0  20 .00  0 0. 0 .  0. 4 
OSKUI C i l A K  91 6 1 9  14  1 5 0 32 .50  4  14.8 2.26 5 1 2 . 3 3  4 
95KVICHAI: ? 81 b ! %  15 i 5 0 26.50 0 0. 0. 3. 4  
35?::jICi.(AX 91  t 19  15 1 5  t3 2 8 . 5 0  3 12.6 2 .46  520.91) 4  
05KL'ICH;IK 31 6 1 7  17 7 5 il 25.50 0 0 .  0. 0.  4 
05KVICHAII 81 6 1 9  18  I 5 0 23 .00  0 0 .  0. 0 .  4 
G5KVIC3Ai; 81 5 1 3  19  2 5 0  25 .50  3 14.1 2.03 520 .00  4 
65#!IICt!AK 8 1  6 2 0  2 0  I 5 0 25 .50  2 7.4 2 .59  5 4 0 . 0 0  4 
05t;VICHAI.; 3.1 ; 2 5  2 1  2 5 9 24.00 0 0 .  0 .  6. 4 
cSk;l!IckiiiK $1  6 2 0  ?? 1 5  ij 2 t . 5 0  3 13.5 2 .40 5 3 5 . 3 0  4 
05KVICHAK 31 5 2 0  23 2 &I t, 2 9 . 0 0  1 4.1 2 .03 393 .00  4 e 

0SI:VICIlAl; 81  6  21 24 1 5 0 2 9 . 0 0  7 3 5 . 0  2 . 7 7  5 3 5 . 0 0  4  

OSKVICHAK 81  5 2 1  2 5  ? 5 0 25.  0 0  3  1 4 . 4  2 .17 5 3 5 . 0 0  4  
05K1JICHAK 31 5 2 1  2 A  1 5 L1 25 .53  0 0. 0.  0.  4 
(1 5 1: I,.: 1 c 9 ,:, :; 21 j 21 2 7  2 5 0 22.50 1 0 1 . 1  2 . 9 5  546 .00  4 
3 5 K V I C 3 A i  81 $ 2 2  28  1 5  0  2 9 . 5 0  1 4.1 3 . 3 5  578.00 4 
05KVICHAi; 8 ;  6 2 2  2 9  2 50  27 .50  1 1 . 4  3 . 1 5  555.00 9 
05t (VICi lA i :  81 6 2 2  3 0  1 5  0  28 .00  0 0. 2 .  3. 4 
05K',JICHAK 81  6 2 2  31 L q 5 0  25 .50  8 37 .6  2 . 4 5  5 3 2 . 3 0  4 
i) 5 i;' !' 1 C R i t  3 i  6 23 3 2  1 5 0 25 .00  0 0 .  0 .  0. 4 
OSKVICHA~:  8 1  6 2 3  3 3  L s 0 28.00 2 a.6 2 .73  5 3 2 . 0 9  3 m 

05KlrICHAt: e l  i 24 2 4  1 5 0 2Y.59 0 0 .  0 .  0 .  4 
O5t:VICHAii 81 5 2 4  3 5  7 5 0 27 .00  1 4.4 2 .25  5 3 3 . 3 0  4 
05K111 CHAi :  er 6 z i l   ti 1 5  0  33.00 0 0. 0. 0 .  4 
05K1JICHA;; 3 1  5  2 4  3 7  2 5  9 28.50 0 0. 0 .  0.  4 
55KL'ICHAk; 81 A 2 5  S8 1 5 0  2 7 . 5 0  1 4 . 4  1.53 4 5 1 . 0 0  ? 
55K111CtiAK 91 6 2 5  3 9  3 5  0  23.50 1 5.1  2.28 51' , .Oil  4 
ir5t.;!'ICHAi; 8 1  6 2 5  40 1 5 0  2 9 . 5 0  0 0. 0. 3.  4 
OSKVICHAK 81 b ?5 41 A 9 5 0 2 2 . 5 0  9 48.0 2 .18 505 .30  4 
i,y}::t: ... ,vACHAK 31 b 26 42  1 c J v - 24.50 5 0. Ci. 0 .  4 

0 5 K V I i H A l i  31 6 25 43 i 7 5 0 2 8 . 0 0  2 3 . 6  1 . 8 6  ,482.30 4 
OSt~ViCHAt; 81 5 2 5  4 4  1  5  0  23 .50  0 0. 0. 0. 4 
OSKViCHAi( 31  5  26 45 L 'l 5 0 27.50 3 13.1 2.54 5 4 7 . 0 0  4 
OS%VICHAK 81  i 2 1  4 5  1 5  0  27 .56  0 0. 0 .  0 .  9 
05KVICHAK 81 6 2 7  47 2 5 0 21 .00  33 l j 5 . 0  2 . 3 2  5 3 5 . 0 0  4 
05K,IICHAI: 81  5 2 7  48 1 5  0  23.50 5 25.5 3 . 3 5  5 4 2 . 0 0  4 
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Appendix Table 2 .  Tes t  f i s h  sockeye catch,  mean f i s h i n g  t ime, index,  mean 
weight  ( k g ) ,  mean l e n g t h  (mm) by s e t  and r i v e r  system, 
1981 (cont inued)  . 

.* $ :k k + $ *: T :k :+ k 4: % $ $ :I! ,b :k :f: :k :t $ * :P .k .;; :t $ + :@ $ :b :t. :k ;k $ ::: &:I:  $ : y  $. :+ :@ .s :j: :b :k ;b .b :$ 1: 4: ::; :k $ :+:I: 6 :b , I ;  :* :e ,t ,$:s ,,: ,F :}: :i ;s :$ :I: 6 .I: :r. .I; ,+ :+: .;, .!: .I: :+. 1: 

A R E  A Y R  HO DY SET STATIUFi G E A R  M E A N  SOCKEYE T E S T  HEAd i.iFm\i.i T 
IDEHT. N O .  I D E N T .  L E N G T H  FISHING C A T C H  FISHIA!G l ! ' ~  i r l  i 

(Fils) TIHE iN1lEX 0 
i ~ I N j  iDAiL' i j  E 

k:k F $ *:! $ .+*:t::t:b $* :+:l::b :&:I:$:+:  :!::b:$ :t: ;f:t: .+:k$:t'.:l:$::i::k:8 +:k : t ' k . { : : k  *:I: $:+.+::t:.fi:f:;b:t::t ,}::k.l: .k .t: b . $  ,g.': +:K ,I: <:.I: $ .b +:!::$: $,::,I: ,$ .b .}: $ i. 4 ,,. +: ,, 1: .v .+ 

35!;VICHAK 81 6 2 7  49 b 7 5 0 12.00 4 7 4 7 6 . 3  2 . 6 5  52:.1:1G 4 . - 
051iiJICHAK 9 1  6 2 8  50 1 5 0 4.60 1 4 485 .3  2 .75 5 :2 ,~ ,>  4 
OSKVICHAi: 8 1  6 2 8  51 2 5 0 9.30 3 9 508 .0  2 . d 3  531 .93  4 
Of K?'ICHAK 81 6 2 3  52  1 5 0 22 .50  2 1 3 . 7  J . ! j ?  53,g.Ql j  4 
05i;tlI C H A C  81 5 2 3  5 3  2 5 0 21 . 0 0  5 2 ,  2 . 9  fi:;~.>,,;c 4 
OSK!II C H A K  81 6 29 51 I 5 0 25 .50  1 1.7 3.1,:) 57,:.(~1j 4 
35KVICHAK a1 6 2 9  55 2 5 6 3.50 5 4 1851 .4  2 . 5 9 5 3 2 . C b  -i 
0Si;t'I C H A M  81 4 2 3  56 1 5 0 8 . 0 0  9 135.0  2.58 535 .00  4 
35KlrICHAK 81 6 2 9  57 2 2 5 i .00  5 1 12240.0  2 . 2 1  5 1 i . 6 0  4 
35KVTCHAI: 81 b 3 0  5 8  1 5 0 7 . 0 0  i s L r )  377.1 2 .49  523.3;  1 
05MVICHAK a 1  f ?  2 2 5 0 .75  3 1 9720 .0  2 .57  510.30 4 
OSKVICHAK 51 b 3 0  6G 1 5 0 22.50 7 37.2  2 . 2 7  516.00  4 
35K'II CHAI; 81 7 1 61 2 5 0 18 .50  0 3.  0. 'J  . -1 
O5E'JICi-1AI; 91 7 i 52 1 5 0 23 .00  2 5 . 2  3 .50  526.30 4 
05KsJILti;iF~ 81 7 1 6 3  3 5 0 23 .00  2 1 4  2 . 4 9  515 .00  4 
ilSKVI CHAk; 81 3 1 64 1 5 0 13.00 2 2 . 4  2 .52  542.50 3 
$j!;CI C H A R  31  7 1 A5 2 5 0 1 3 . 4 0  0 0. 0. 0. 4 
OZKUICYAK 81 7 2 5 6  1 5 0 2 2 . 7 5  1 5 . 3  2.86 5?ji),!:)$ 4 
051,:VICHAK 81  7 2 ~7 2 5 0 21 . 2 5  6 5 3 6 7 . 0  2.62 5 3 1 , 0 3  9 
OSllUICl!k& 91 7 3 &;i 1 5 0 2 7 . 7 5  1 5 , 3  1 . 70  441 . 5 1 j  4 
$Si.;VICHA/{ 81 7 3 6 9  .. 4 0 2.59 55 3300.3  2 .43  5 3 t . 0 0  3 
05KVSCliAK 81 7 3 70 1 5 0 8 .50  2 4 3 3 8 , s  2 , 0 4  51Q.13c 4 
05KVI CHAE; 8: 1: 3 71 2 2 5 1 . 25  _i a . tco-,  J - 2.45 53i .[:$ 4 - ,  

~ ~ K : J I C H A K  $1 7 -1 72 1 5 0 3 . 2 5  2 4 ~ a 6 . 0  2 - 4 6  5 5 j . 3 0  o 
05Kt I IC: - IAK 81 ? 1 73  2 2 f 2.50 13 1248 .3  2,;' 552. j0 .g 
05i.;!jICHriE 8 1  7 3 7 4  1 5 0 12 .25  17 1 6 7 . 3  2 . 2 7  5 2 7 . ~ 9  .q 
OSKVICHAK 31 7 4 75 I 5 8 5.90  19 455 .3  ? , J Z  5 2 3 . 3 3  4 
35EVICi-IAK 31 7 5 1 56 9.25  10  133.3 2 . j b  536..40 4 
05K'lICHAK 81 7 5 7 7  i 7 5 0 17 .50  1 5  103 .0  2 . 2 3  5 2 2 . 6 5  4 
OSKVICHAI: 91 7 9 78 I 2 5 10.00  1 13 129.0 2.25 514 .96  4 
OSKWICHAK 81 7 b 79  1 50  22.25  19  120 .3  2 .41  546 .03  4 
OSKVICHAK 8 1  7 i 80 2 5 0 24 .25  18  89 .0  2 , t 8  528 .00  4 
O S K V I C H A C  81 9 7 e t  1 5 0 1 2 . 7 0  5 47.2 2 . 3 5  521 .00  4 
CRVXCHAK 81 ? 7 82 2 5 0 95.90 3 21.3 2 . 0 0 5 0 7 . + ? 0  4 
05I~VICHAK 21 7 7 83 I 4 0 7 . 2 5  14 291 .4  2 . 6 3 5 2 4 . 2 0  4 
0iSKVICHAK 81 7 7 8 4  2 2 5 2 .  00 5 3 63LO.G 2 . 4 5  549 .30  4 
95K'!ICHAI; 31 7 9 35 1 25 2.03 2 I 7 . J S ~ ~ ,  ' 9 -7; ... =, 2 . ~ 1  5:>.73 4 
OSKVICHAK Ell 7 I 86 2 2 5 1 .75  .. ? ,J 1 3154.2 2.52 532.03 4 
35KVICHlii;' 31 ? 8 87 1 2 5 2 . 3 3  27 2781 . I  ?,:?j 5 ~ 2 . 3 0  4 
05k:VICWAb; 91 7 8 39 2 2 5 1 .24  9 8  18967 .7  2.71 5?3.?3 4 
05KUlCHAii a i  7 9 89 1 2 5 2.91 1 3  1372 .2  3 . 9 5  S l l . 5 1 J  4 
05EUILHAK 31 7 7 40 2 2 5 7.12  18 606.7 '1.12 5 4 7 . i j l j  4 
OSKVICHA:: 81 7 S 9 1  1 25 8.58 17 475.5 2 . 3 i  5 3 7 . 0 3  4 
05EVICHAl; 81 7 9 7 2  2 2 5 1 1 . 0 8  I ?  411 .5  2 .?3  515.130 d 
OSEIII C i l A K  81 7 1 0  9 3  I 2 5 12 .00  1 2  240 .0  3 . 7 0  5Y2.30 1 
05KVICHAK E l  7 1 0  114 2 2 3 11.12  1 21.4 2.5;  5 2 4 , ; ~ ~  4 
05KVICHkK 81 7 i 0  9 9  1 2 5 11 .16  6 129 .0  2.53 565,30 3 
OSKt!ICHAK 31 7 10 9 6  A 7 2 5 15 .50  5 6 . 7  2.49 5.ZS.09 4 
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Appendix Table 2.  Tes t  f i s h  sockeye catch,  mean f i s h i n 4  t ime, index. mean 
we igh t  (kg) ,  mean l e n g t h  (mm) by seth'and r i v e r  system, 
1981 (con t inued) .  

,t :C :I * 't: :(: b :!: 1. .k :e ;k I: :t .I: 8 .C .+ :k -$ :P * :t '$ :k $, '1: :b .f .k :I: :t :$ :I: $ :): :b :l:'k :b $ : I :  :): :!:'I :k $ :]: t :h $ :k $.:I: $ :b :g :k:$ :): :#:I: 'f :I: * .t :k :I: :t :t :k $ :l:'fi:l: * :k .}; :I: :% * .k :}: $ 

A R i A  Y R  M O  DY SET S T A T I O N  G E A R  IIEdN SDCI<EYE T E S T  4EAd 8EAH i 
i DEHT. NO. I f l E H T ,  LEi f l jT t i  FISHIilS CATCH FISHING UT LN I 

i i M S )  T l i i E  I N D E X  D 
I M I H )  [DAILY) E 

t !: ,$ .I! -t: .6 t. k f .I: c .$ ,$ .I: .b 1: .(: .$ $ 'k :E .fi :b :k .): :C '1: :k .t: r: :r :c :t: :# :$ :l: .$ .,: :b :k :r: :l: :I: :P $ :C 4 :f :k :1: .e $ :f :h :t: .(: :k :I; J: * $ % $ $ :I: :I: % :i: :b :I: :I: :b :k :j: :b :I: .+:I: t: 4: .k :I: .t :I :I: $ :t b 

3T;K1JICHAK 8 1  7 1 1  9 7  1 2 5 5.50 14 503.3 3 . 3 0 5 3 8 . 2 0  4 
G 5 K V l C H A K  31 7 1 1  9 8  2 2 5 11.02 1 0  217.1 2.70 5 6 1 . 0 3  4 



Appendix Table 2.  Test  f i s h  sockeye catch, mean f ish ing t h e ,  index, mean 
weight ( k g ) ,  mean length  (m) b y  s e t  and r i v e r  system, 
1981 (continued). 

*************************%********$**:k***:k*:k*:k*$*#*:k***:#$**:k****%+:k*******:**:k*****:@*:@*$** 

A R E A  Y R  MO DY SET STATION GEAR HEAN SOCKEYE TEST HEAN MEAN T 
IDENT. NO. IDENT. LENGTH FISHING CATCH FISHING UT L N  I 

(FHS) TI M E  INDEX D 
(HIN) (DAILY) E 

* * * : k S S * * * S * * * t S * * * * * * * * * * * * : k * * * * * * * *  ***********~t*5**~~~*~$****t5~Ir***:CS*:C:1:*:@~:t:$:I:~~*:C*:C*:b 

OSEGEGIK 81 6 1 4  t I 25 17.50 7 96.00 2.43 539.00 4 
OSEGEGIII 81 6 1 4  2 2 2 5 13.75 / 122.20 2.54 548.00 4 -, 

OSEGEGIK 81 6 1 4  3 1 25 21 '50 17 189.80 2.62 540.00 4 
O5EGEGIK 81 6 1 4  4 2 25 14.25 19 320.00 2.78 554.00 4 
OSEGEGIK 81 6 1 5  5 1 2 5 8.00 7 210.00 2.25 537.00 4 
05EGEGIK 81 6 1 5  6 2 2 5 12.25 1 1  137.10 2,39 546.00 4 
05EGEGIK 81 4 1 5  7 I 25 30.15 6 49.90 2.75 552.00 4 
OSEGEGIK 81 6 1 5  8 2 25 16.65 16 230.60 2.73 547.00 4 
05EGEGIK 81 6 1 4  9 1 25 21.25 0 0. 0. 0. 4 
OSEGEGIK 81 6 16 10 2 2 5 13.25 2 38.22 2.88 577.00 4 
OSEGEGIK 81 6 1 6  1 1  1 25 23.50 0 0. 0. 0. 4 
OSEGEGIK 81 b 16 12 2 2 5 23.75 0 0, 0. 0. 4 
05ECEGIK 81 6 17 13 f 25 20.75 2 23.13 3.15 504.00 4 
05EGEGIK El l  6 17 14 2 25 15.75 1 1  167.62 2 . 4 0  530.00 4 
OSEGEGIK 88 6 1 7  15 0 25 26.75 0 0. 0.  0. 4 
OSEGEGIK 81 4 17 16 2 25 27.75 0 0. 0. 0. 4 
OSEGEGIK 81 6 18 17 1 2 J 21.75 1 11.16 2.14 524.00 4 
OSEGEGIK 81 6 18 18 2 25 16.75 2 28.66 2.97 558.00 4 
OSEGEGIK 81 6 18 19 1 25 26.75 1 8.97 2.44 514.00 4 
OSEGEGIK 81 4 18 20 1 25 33.75 6 0 .  0. 0. 4 
OSEGEGIK 81 6 1 9  21 1 2 5 23.75 2 20.21 2.30 519.00 4 
OSEGEGIK 85 6 1 9  22 2 2 5 12.80 0 0. 0. 0. 4 
05EGEGIK 81 6 1 9  23 1 2 5 26.00 2 98.46 2.83 557.00 4 
OSEGEGIK 81 6 1 9  24 2 25 30.25 I 7.93 2.?6 543.00 4 
OSEGEGIK 81 6 2 0  25 1 2 5 28.25 1 8.50 2.72 569.00 4 
OSEGEGIK 83 6 2 0  26 2 2 5 28.75 3 25.04 2.11 506.00 4 
05EGEGIK 81 b 21 27 1 25 18.75 b 76.88 2.55 551.00 4 
OSEGEGIK 81 6 21 28 2 2 9 6.75 26 924.44 2.76 555.00 4 
OSEGEEIK 81 b 21 23 I 25 9.25 07 441.10 2.32 535.00 4 
OSEGEGIK 81 b 21 30 2 2 5 3.75 27 1728.00 2.89 546.00 4 
OSEGEEIK 81 b 22 31 1 25 3.80 12 757.89 2.40 540.00 4 
OSEGEGIK 81 4 2 2  32 2 2 5 4.75 23 1162.t0 2.62 538.00 4 
OSEGEGIK 81 6 2 2  33 1 25 7.75 10 509.68 3.36 558.00 4 
05E'GEGIK 81 6 2 2  34 2 25 8.00 20 600.00 2.47 552.00 4 
QJEGEGIK 81 6 2 3  35 1 25 33.75 1 13.52 2.00 478.00 4 
OSEGEGIK 81 6 2 3  36 2 2 5 %0.00 15 360.00 2.48 528.00 4 
OSEGEGIK 81 6 2 3  37 1 25 29.65 1 8.09 2.28 537.00 4 
OSEGEGIK 81 6 2 3  38 2 25 29.65 9 72.85 2.33 545.00 4 
OSEGEGIK 81 6 24 39 f 2 5 20.65 5 58.11 2.41 528.00 4 
OSEGEGIK 81 6 24 40 2 25 12.00 b 120.00 2.33 525.0? 4 
O5EGEGIK 81 6 24 41 1 2 5 30.75 1 7.80 2.82 526.00 4 
OSEGEGIK 81 4 24 42 2 25 29.75 17 137.14 2.62 550.00 4 
O5E GEG E )%I 6 2 5  43 1 2 3 ? t  2 3  6 66.21 2.21 540.00 4 
OSEGEGIK 81 6 2 5  44 2 2 5 14.25 14 235.79 2.66 541.00 4 
OSEGEGIK 81 6 25 45 1 25 215.58 c. '7 18.82 2 . 6 9  571.00 4 
OSEGEGIK 81 b 2 5  46 2 25 21.37 19 213.33 2.22 533.90 4 
OSEGEGIK 81 b 26 47 1 25 29 .OO 1 4  160.00 2.23 527.00 4 
OSEGEGIK 81 b 2 6  48 2 25 13.10 9 164.89 2.64 543.00 4 



Appendix Table 2. Test  f i s h  sockeye catch,  mean f i s h i n g  t ime, index, mean 
weight  ( kg ) ,  mean leng th  (mmj  by s e t  and r i v e r  system, 
1981 (cont inued) .  

l::E:t:): t*:C:(rS*$**t:t:b*$*$****:C$S$$t$*S~****~:t**$:C:I?$t:k*:@:C*#:F$:k'y.*:CJ::CS:t:t$:bt:+t:1:t:k:b%:Cf :b+:t:**:b**:#)**$ 

AREA Y R  M O  DY SET STATION GEAR tiEAN SOCKEYE TEST HEAN HEAN T 
IDENT. NO. IDENT. LEi4GTH FISHING CATCH FISHING !JT LEI i 

(FHS)  TIilE Ik4DEX Ir 
IMIN) , iDAIL'if E 

: t : ~ t * $ : t : ~ : l ; t * * $ * * : # S * : # : k * ~ * * : ~ ~ * . r ? * * ~ * ~ : ~ * ~ : ~ : k : + * : # t l . : C 8 : k t : ) : : 1 : : ~ ~ : ~ ~ : t t : f i * : k : C : # : ~ : k : ~ : t ~ S : t : I : ~ ~ : ~ $ : C * : C . 1 : : ~ ~ : r . ~ : 1 : ~ : ~ ~ : t : * : I : $ : 1 : *  

OSEGEGIK 81 5 2 6  49 1 2 5 30.50 4 31.47 2.56 539.00 4 
OSEGEGIK 81 6 2 6  50 2 25 27.25 14 123.30 2.69 552.00 4 
OSEGEGIK 91 6 27 51 1 25 2.75 22 1920.00 2.?1 544.30 4 
05EGEGIK 81 6 2 7  52 2 25 2.50 40 3840.00 : L 7 1  546.00 q 
OSEGEGIK 81 6 2 7  53 1 2 5 20.90 1 1  126.32 :2.,58 5Etp.i]0 4 
O5EGEGIK 91 6 2 7  54 2 2 5 5.35 19 852.32 2.56 544.00 4 
05EGEGIK 81 6 2 7  53 1 25 20.90 1 1  126.32 2.69 559.00 4 
OSEGEGIK 81 6 2 7  54 2 25 5.35 19 852.32 3.65 544.30 4 
35EGEGlK 81 6 2 8  55 1 25 21 -65 12 133.03 3.07 558.03 4 
05EGEGIK 81 6 2 8  56 2 25  17.40 17 210.31 2.76 554.00 4 
OSEGEGI K 91 6 28 57 1 2 5 6.65 7 252.63 2.61 528.00 4 
05EGEGIK 91 6 2 8  58 2 25 6.50 6 221.00 :7.9i! 523.00 4 
05EGEGIK 81 6 29 59 1 2 5 8.25 8 232.73 2.60 542.30 4 
OJEGEGIK 81 6 2 9  60 2 25 11.75 14 285.96 2.94 555.00 4 
OSEGEGIK 81 6 30 61 1 25 5.00 22 1056.00 2.92 540.00 4 
OSEGEGIK 81 6 30 62 L 9 2 5 4.25 27 1524.71 1 545.00 4 
O5EGEGIK 81 6 30 63 1 25 1.75 25 3428.57 2.81 550.00 4 
OSEGEGIK 81 6 3 0  64 2 25 2.25 34 3626.67 2.54 541.00 4 
05EGEGIK 8 1 7  1 65 1 25 15.75 4 60.75 2.16 536.00 4 
OSEGEGIK 81 7 1 66 2 2 5 7.25 21 695.17 2.5? 538.00 4 
OSEGEGIK 81 7 1 67 1 2 5 2 .25 17 2026.67 2.52 542.00 4 
0SEGEGIK 81 7 1 68 2 25 2.75 36 3141.82 2.56 553.00 4 
05EGEGIK 81 7 2 69 1 2 5 6.25 7 268.80 3.09 532.00 4 
05EGEGIK 81 7 2 70 1 2 5 7.25 15 496.55 2.60 536.00 4 
OSEGEGIK 81 7 2 71 I 25 3.75 28 1732.00 2.67 545.00 4 
OSEGEGIK 81 7 2 72 2 2 5 2.25 39 4160.80 2.12 562.00 4 
OSEGEGIK 81 7 3 73 1 2 5 2.75 28 2443.60 2.74 532.00 4 
OSEGEGII( 81 7 3 74 2 25 2.75 60 5236.40 2.53 532.0il 4 
05EGEGIK 81 7 3 75 1 25 2.75 16 1396.36 2.67 549.00 4 
O5EGEGIK 81 7 3 76 2 25 1.75 29 3977.44 2.74 547.00 4 
O5EGEGIK 81 7 4 77 1 2 5 6.00 13 520.00 2.83 544.00 4 
OSEGEGIK 91 7 4 78 2 25 3.75 9 785.50 2.97 536.00. 4 
OSEGEGIK 81 7 4 79 1 2 5 1.75 16 2174.29 2.59 551.00 4 
OSEGEGIY, 81 7 4 80 2 25 2.00 31 3720.00 2.66 545.09 4 
05EGEGIK 81 7 5 81 1 2 5 12.25 10 195.90 :1?.76 539.00 4 
OSEGEGIK 81 7 5 82 - 2 25 5.00 27 1080.00 2.54 538.00 4 
OSEGEGIK 81 7 5 83 1 25 16.25 21 310.15 2.55 560.00 4 
05EGEGIK 81 7 3 84 2 2 5 7.75 15 464.52 2.44 546.30 4 
OSEGEGIK 91 7 6 85 1 2 5 15.50 12 185.80 12.14 520.0r) 4 
05EGEGIK 81 7 6 86 2 25 7.25 45 1487.70 :?.A6 529.00 4 
05EGEGIK 81 3 A 87 1 2 5 20.25 9 106.70 3.23 56d.00 4 
OEiEGEGIK 81 7 6 88 2 25 10.25 3 210.73 2.58  551.00 4 
05EGEGIK 91 7 7 89 1 2 5 19.25 I' 87.23 2.71 539.39 4 - 
OSEGEGI I< 81 7 ?  90 A. ? 2 5 4.00 33 1750.00 2 . 2 4  54O.Orl 4 
OSEGEGIK 31 7 7 91 1 25 15.00 6 96.00 ?.29 550.01) 4 
OSEGEGIK 81 7 ? 92 2 25 6.00 22 390.00 2.11 5?3.3!? 4 
OSEGEGIK 81 7 8 93 1 2 5 10.25 13 304.40 2.35 542.00 4 
05EGEGIK 81 7 8 99 L 7 25 3.00 16 1280.00 2.33 551  .00  4 
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Append i x  Tab le  2. Tes t  f i s h  sockeye catch, mean f i s h i n g  t ime, index, mean 
we igh t  (kg ) ,  mean l e n g t h  (mn) by s e t  and r i v e r  system, 
1981 (con t inued) .  

* * * * S ~ S * : r t * $ * ~ ~ ~ ~ * * : k * * * 8 * * * : C : C * : k * * * * * : t ; * : ( r * : ( I * : C * : C * : C t : h * : C * : C * ~ * ~ * : ~ : C * * : C * * $ * * * ~ ~ : h * : I r t ~ j : ~ * ~ ~ ~ * $ ~ ~ * ~ ~  

A R E A  Y R  HO D Y  SET STATION GEAR HEAN SOCKEYE TEST HEAN HEAH T 
IDENT. NO. IDENT. LENGTH FISHING CATCH FISHING UT L N  I 

(FHS) TIHE INDEX D 
(HIN) ( D A I L Y )  E 

** * * * * * * * * * * * * * * * * * * * * * * * * *$$* * * * * * * * * * * * * * * * * * * * :b* * :k* * * * * * * * * * :b* :&* :h* * * * * * * * * :k  

OSEGEGIK 81 7 8 95 1 2 5 22.25 8 85.30 2.78 540.00~4 
OSEGEGIK 81 7 8 96 2 2 5 9.34 14 359.74 2.58 550.00 4 
OSEGEGIK 81 7 9 97 1 25 7.00 16 584.60 2.48 542.004 
05EGEGIK 81 7 9 98 2 2 5 2.50 20 1920.00 2.46 525.00 4 
OSEGEGIK 81 7 9 99 1 25 8.25 13 378.20 2.67 540.00 4 
OSEGEGIK 81 7 9 100 2 25 3.00 10 800.00 2.PS 553.00 4 
OSEGEGIK 81 7 10 101 1 2 5 19.50 9 110,IO 2.47 532.00 4 
OSEGEGIK 81 7 10 102 2 2 5 5.25 24 1097.00 2.40 545.00 4 
OSEGEGIK 81 7 10 103 1 2 5 29.88 4 32.13 2.06 531.00 4 
OSEGEGIK 81 7 10 104 2 25 8.75 1 Q  274.29 2.15 520.00 4 
OJEGEGIK 81 7 1 1  105 1 25 20.20 21 249.50 2.57 554.004 
05EGEGIK 81 7 1 1  106 2 25 12.70 19 359.10 2.48 544.00 4 



Appendix T a b l e  2. Test  f i s h  sockeye catch, mean f i s h i n g  t ime, index, mean 
weight (kg) ,  mean l e n g t h  (mm) by se t  and r i v e r  system, 
1981 (con t inued) .  
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Appendix Table 2. Tes t  f i s h  sockeye catch,  mean f i s h i n q  t ime, index,  mean 
w e i g h t  ( kg ) ,  niean l e n g t h  (11~11) by set L ~ ~ l r i  r i ve ! .  sys ~ ~ I I I ,  

1981 (con t inued) .  
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1981 IGUSHIK RIVER ESCAPEMENT TEST FISHING 

R. E r i c  Minard 
Alaska Department o f  F i s h  and Game 

D i v i s i o n  o f  Commercial F i s h e r i e s  
D i l l i ngham,  Alaska 

INTRODUCTION 

An escapement t e s t  f i s h i n g  p r o j e c t  f o r  t h e  I g u s h i k  R ive r  system has been 
conducted annua l l y  s ince  1976 (McBride 1978; McBride and C la rk  1979). The 
o b j e c t i v e  o f  t h e  p r o j e c t  i s  t o  o b t a i n  t i m e l y  es t imates o f  sockeye salmon 
escapement i n t o  t h e  lower p o r t i o n  o f  t h e  I g u s h i k  R ive r ,  soon a f t e r  t h e  f i s h  
pass through t h e  commercial f i s h e r y  (F igu re  1 ) .  Th is  i n f o r m a t i o n  i s  neces- 
s a r y  t o  f a c i l i t a t e  management dec is ions  as f i n a l  enumeration o f  t h e  I g u s h i  k  
R i v e r  salmon escapement occurs a t  t h e  coun t ing  tower a t  t h e  o u t l e t  o f  
Amanka Lake; approx imate ly  two t o  t e n  days removed from t h e  commercial 
f i s h e r y .  

METHODS AND MATERIALS 

Test  F i s h i n g  

The l o c a t i o n  and methodology f o r  g i l l n e t  t e s t  f i s h i n g  were s i m i l a r  t o  t h a t  
used i n  1979 (McBride and C la rk  1979) and 1980 (McBride 1980). A 25 f m  s e t  
g i l l n e t  (5-3/8 i n c h  mesh) was f i s h e d  d u r i n g  each h igh  t i d e  a t  a  s i n g l e  loca -  
t i o n  on t h e  l e f t  bank f a c i n g  upstream. The g i l l n e t  was s e t  15 minutes 
b e f o r e  each h i g h  t i d e  as i n d i c a t e d  i n  t h e  l o c a l  t i d e  books and remained 
f i s h i n g  30 minutes o r  u n t i l  approx imate ly  25 salmon were caught, which ever  
came f i r s t .  The o b j e c t i v e  was t o  min imize t h e  ca tch  w h i l e  s t i l l  o b t a i n i n g  
a  good es t ima te  o f  f i s h  passage r a t e s .  

The standard t e s t  f i s h  index ( c a t c h  per  100 fathom-hours) was c a l c u l a t e d  f o r  
each se t .  Also,  samples o f  l e n g t h  and we igh t  composi t ion were obta ined 
throughout  t h e  m i g r a t i o n .  

Tagging Stud ies 

No tagg ing  s t u d i e s  were conducted a t  t h e  I g u s h i k  s i t e  i n  1981. Reasoning 
behind t h i s  d e c i s i o n  came from t h e  success i n  s a t i s f y i n g  o b j e c t i v e s  s e t  
f o r t h  i n  e a r l i e r  t a g  experiments (McBride 1980). It had been found f o r  two 
consecut ive years t h a t  b e t t e r  es t imates o f  l a g  t ime were der i ved  f rom cor re -  
l a t i o n  a n a l y s i s  (McBride and C l a r k  1979; McBride 1980) than f rom t h e  tagg ing  
experiments, probably  because o f  s t r e s s  i n  t h e  tagged f i s h .  Fur the r ,  t h e  
p a s t  tagg ing  s t u d i e s  had c o n s i s t e n t l y  documented t h a t  a t  t h e  present  f i s h i n g  
s i t e ,  f l u s h i n g  and d r i f t  problems were minimal o r  non-ex is ten t  (McBride 1980). 



u~;tm;ak:~ 
B r i s t o l  Ba 

S e t  Ue t  Beach ', 
F i g u r e  1 . L o c a t i o n  of t h e  I g u s h i k  R i v e r  c o u n t i n g  tower ,  t h e  v i l l a g e  of Flanokotak 

and t h e  I g u s h i k  i n s i d e  t e s t  f i s h i n g  s i t e .  



Therefore  t h e  t a g g i n g  exper iments conducted i n  p r i o r  years  were o m i t t e d  f rom 
t h e  1981 o p e r a t i o n a l  p lan.  

Escapement Est imates 

Tes t  f i s h  i n d i c e s  were c a l c u l a t e d  f o r  each h i g h  t i d e  and averaged f o r  each 
day t o  y i e l d  a  d a i l y  t e s t  f i s h  i ndex  va lue.  In t ra -season  est imates o f  t h e  
accumula t ive  escapement a t  t h e  t e s t  f i s h i n g  s i t e  f o r  a  p a r t i c u l a r  day were 
c a l c u l a t e d  by m u l t i p l y i n g  t h e  accumula t ive  t e s t  f i s h  i ndex  f o r  t h a t  day by 
t h e  b e s t  es t imates o f  t h e  number o f  spawners ( a t  t h e  tower )  pe r  t e s t  f i s h  
index p o i n t s  ( i . e . ,  c a t c h a b i l i t y  f a c t o r )  a t  t h a t  t ime. In t ra-season e s t i -  
mates o f  c a t c h a b i l i t y  were determined i n  two ways. F i r s t ,  c a t c h a b i l i t y  was 
es t ima ted  f rom the  r e l a t i o n s h i p  between t h e  average s i z e  o f  sockeye caught 
i n  t h e  t e s t  f i s h e r y  and c a t c h a b i l i t y  curves determined i n  p r i o r  years .  
Second, c a t c h a b i l i t y  was c a l c u l a t e d  by c o r r e l a t i n g  accumula t ive  t e s t  f i s h  
i n d i c e s  w i t h  accumula t ive  a c t u a l  escapements a t  t h e  coun t ing  tower d u r i n g  
subsequent 24-hour pe r iods  (Paul us 1968). 

RESULTS 

Tes t  f i s h i n g  was conducted f rom 19 June u n t i l  14 J u l y  (Tab le  1 ) .  The accumu- 
l a t i v e  t e s t  f i s h  i n d i c e s  were found t o  c l o s e l y  p a r a l l e l  t h e  accumula t ive  tower 
count  escapement counts  ( F i g u r e  2 ) .  C o r r e l a t i o n  a n a l y s i s  o f  t h e  accumula t ive  
t e s t  f i s h  i n d i c e s  w i t h  t h e  accumula t ive  tower escapement es t imates showed 
t h a t  a  4-day l a g  t i m e  produced t h e  b e s t  s t a t i s t i c a l  f i t  between tower counts 
and t e s t  f i s h  i n d i c e s  (Tab le  2 ) .  

Escapement es t ima tes  i n  Table 3, based on t e s t  f i s h i n g  i n d i c e s ,  remained 
w i t h i n  30% o f  t h e  a c t u a l  escapement a f t e r  28 June ( 5 %  o f  t h e  t o t a l  escapement 
had en te red  t h e  r i v e r ) .  The r e l a t i o n s h i p  o f  t h e  number o f  spawners p e r  index 
p o i n t  o r  c a t c h a b i l i  t y  f o r  1981 was c a l c u l a t e d  by d i v i d i n g  t h e  t o t a l  tower 
count  escapement by t h e  accumula t ive  t e s t  f i s h  i n d i c e s  w i t h  a  4-day es t ima te  
o f  l a g  t ime :  

532,896 spawners/37,974.7 i n d i c e s  = 14.03 spawners/index p o i n t .  

I n d i v i d u a l  mean we igh t  o f  sockeye salmon caught a t  t h e  t e s t  f i s h  s i t e  was c a l -  
c u l a t e d  a t  3.3 kg (7.2 I b s ) .  Bo th  s t a t i s t i c s  were i n c l u d e d  i n t o  t h e  l o n g  term 
p r e d i c t i o n  model o f  c a t c h a b i l i t y  (Tab le  4  and F igu re  3) .  



Table 1 .  Sockeye salmon escapement i n t o  t h e  I g u s h i k  R ive r  system as 
indexed a t  t h e  t e s t  f i s h  s i t e  and enumeration a t  t h e  coun t ing  
tower,  1981. - 

Average of Both Tides 
For each Day 

Daily Accumulative 
Test Fish Tes t  Fish  Tes t  Fish Daily Accumulative 

Date Index Index Index Counts Counts 

June 19 120.0 120.0 120.0 0 0 

July 1 741.8 
1 562.3 652.1 3616.4 2562 19026 





Table 2. Correlation of accumulative test fish indices with escapement 
counts at Igushik Tower with lag times from 3 to 6 days, 1931. 

Lag Time Correlation Coefficient 

2 MY Lag 

3 Day Lag 

4 Day Lag 

5 Day Lag 

6 Lag 

* 4 Day Lag Time demonstrated highest correlation coefficient and was 
used in this analysis. 



Table 3. Sockeye salmon escapement in to  the Igushik River system 
a s  e s t k t e d  by the Igushik River inside t e s t  f ishing 
project, 1931. 

Accumulative 
Test Fish Estimated Actual 

Date Index Escapement ~scapernent Accuracy 

June 19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

July 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Estimated escapement = (accumulative test f i s n  index) x (no. 
spawners/index p i n t )  . 
Actual escapement = accumulative escapement on day n + 4 ( 4  day lag 
time). 
Accuracy = estimated escapement/actual escapement. 



.e 4. Individual mean weight and spawners per index pint of 
sockeye salmon measured at the Igushik River test fishing 
site from 1976 to 1981. 

Individual Spawners/ 
x weight Index 

Year (kg) Point 

1 Weight data from Igushik Subsection cmercial catch. 



I 

2.8 3.0  3.2 3.4 3 . 6  3 . 8  

I n d i v i d u a l  Mean Weight i n  Kg 

F i o u r e  3 .  C o r r e l a t i o n  a n a l y s i s  o f  i n d i v i d u a l  mean weight  o f  I g u s h i k  
River svsteni sockeye salrnon w i t h  the  number o f  spawners per 
t e s t  f i s h i n q  index n o i n t ,  1976-1981, 
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