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ABSTRACT 

Gillnet t e s t  fishing was conducted within Bristol Bay offshore waters during 
9 June to 8 July 1983 to estimate sockeye (Oncorhynchus nerka) and chum (0 .  
ke ta)  salmon run t iming  and total abundance several days before these species 
actually reached commercial fishing d i s t r i c t s .  Gi 1 lnet t e s t  fishing was con- 
ducted within Nushagak District  during 29 June to 2 July t o  determine move- 
ment patterns and index sockeye salmon abundance for  stocks returning to 
systems within this District .  Gillnet t e s t  fishing was conducted within the 
Kvichak, Egegi k ,  Ugashi k, and Igushi k Rivers during 15 June to 26 July 1983 
t o  estimate sockeye salmon spawning escapement from the commercial fishery 
several days before actual counts were available from tower s i t e s  further 
upriver i n  clear water. Such information was used by managers in determining 
when t o  open and close commercial fishing periods so that  escapement goals 
could be met and surplus salmon could be harvested. Various methods of 
obtaining abundance estimates from t e s t  fishing catch data were examined and 
evaluated to  determine which ones produced the most accurate results.  

KEY WORDS : sockeye salmon, (Oncorhynchus nerka) , Bris to1 Bay, t e s t  f i shi ng, 
migratory patterns, run abundance estimation. 



FOREWORD 

The common goal of Bristol Bay Pacific salmon (Oncorhynchus sp.) t e s t  f ish- 
i n g  projects i s  to provide fishery managers w i t h  estimates of salmon enter- 
ing ( to ta l  run) and 1 eaving (escapement) commercial fishing areas before 
actual catch or  escapement s t a t i s  t i c s  became avai 1 able. Every major river 
and lake system w i t h i n  Bristol Bay i s  managed t o  achieve a specific salmon 
spawning escapement goal ( i  .e ,  the optimum number and distribution of salmon 
which results in highest salmon production), while maximizing the commercial 
harvest of salmon in excess of these goals. 

The Port Moller offshore t e s t  fishing project was developed to provide e s t i -  
mates of total  salmon abundance several days before salmon reach commercial 
fishing d i s t r i c t s ,  located in turbid estuaries. Distr ic t  t e s t  fishing pro- 
jects were developed to assess salmon abundance, distribution, and movement 
patterns within fishing d i s t r i c t s  during fishery closures. Escapement t e s t  
fishing projects ( i . e . ,  within the Kvichak, Egegik, Ugashik, and Igushik 
Rivers) were developed t o  provide estimates of salmon escaping the f isheries  
t o  spawn in systems where visual counts cannot be made until several days 
a f t e r  salmon pass through fishing d i s t r i c t s .  Visual counts are made from 
counting towers placed on r iver  banks in clear water areas of rivers and 
from a i rcraf t .  In general, the basis of calculating estimates of salmon 
abundance from t e s t  fishing projects i s  catch per u n i t  of e f for t  expressed 
as: 

Index Points = K [C/(F)(T)], 

where C = number of salmon caught, F = length of g i l lne t  fished, and K = a 
constant used to convert the index into the desired u n i t  of effor t .  Since 
the beginning of these studies, the unit of e f for t  has been defined as catch 
per 103 fathom-hours (182 meter-hours), where K = 60 minutes x 100 fathoms = 
6,000. Estimates of actual salmon abundance are based upon the assumed 
catchability of the salmon ( i  .e . ,  the fraction of the salmon population 
caught by each unit of e f fo r t ) .  The inverse of catchabil i t y  i s  an estimate 
of the total  number of salmon represented by each index point (referred to 
as return or escapement per index point). Estimates of catchabi l i  ty based 
upon the past relationship to mean salmon size (length or weight) are  used 
early i n  the season to estimate abundance. Later in the season estimates of 
lag time (the number of days required by salmon to travel from a specific 
t e s t  fishing s i t e  to  an area i n  which other abundance estimates can be made) 
are used to  determine catchability. More detailed discussions of analytical 
methods are  included within individual papers presented in th is  report, the 
f i f t h  in a series of Technical Data ~e 'por t s  concerning Bristol Bay t e s t  f ish- 
i ng projects. 
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INTRODUCTION 

Offshore t e s t  fishing, conducted a t  Port Moler since 1967, has been used to  
predict total  sockeye (Oncorhynchus nerka) and chum (0. keta) salmon run 
s ize about one week prior to  arrival of these species a t  inshore commercial 
fishing d i  s t r i  c t s  w i  t h i n  Bristol Bay (Randal 1 1977, Meacham 1979, Huttunen 
1980 and 1982, Eggers 1984). Specific objectives of th i s  project have been 
to: 

1 )  Predict cumulative daily abundance of sockeye and chum salmon entering 
Bristol Bay; 

2) Predict total  r u n  s ize  of sockeye salmon into Bristol Bay; and 

3) Obtain age composition infomation to  monitor the performance of the 
pre-season sockeye salmon forecast. 

This report presents resul ts  of the 1983 Port Moller sampling program and 
compares the performance of the various methods used t o  forecast run s ize  
w i t h i n  the season. D u r i n g  1983 most methods used underestimated actual r u n  
s ize by 68% to 40%. Only the relationship between mean length and total  r u n  
s ize past years provided an inseason forecast similar to (within 6% to 2%) 
the post-season estimate of 45.78 m i  11 ion sockeye salmon. However, perform- 
ance of th i s  model i n  past years has been quite variable (Eggers 1984), and 
i t  has proven d i f f i cu l t  to choose the best estimate from among the different  
ones produced by the various methods. Use of pooled estimate, weighted by 
the past r e l i ab i l i t y  of each method, would eliminate the di lema of trying 
to choose the best estimate from among the various available ones. 

METHODS 

Test fishing was conducted a t  11 s ta t ions,  based a t  about 5 mi (8  km) 
intervals,  along a transect extending from Port Moller towards Cape Newehham 
(Figure 1). Station one was about 28 m i  (45 km) offshore of Port Moller, 
on the 20 fm (36.4 m )  contour, while s ta t ion 11 was about 78 mi (130 km) 
offshore. In general, odd-numbered stations were fished the same day on 
an outgoing t r i p ,  and even-numbered stations were fished the next day on 
an incoming t r ip .  Fishing time was approximately one hour for  each s tat ion,  



Figure 1.  Transect fished during the Port Moller sockeye and chum salmon off- 
shore g i l lne t  t e s t  f ishery, 1983. 



bu't, since the net was picked as i t  was retrieved, stations with large catches 
had longer fishing times. 

Fishing was done with gi 11 nets 364 m (200 fm) long, doubly h u n g  (50 meshes 
deep), having 13.7 cm (5-3/8 in)  stretched mesh and made from twist cable 
lay nylon dyed green. Nets were fished from the F/V WALTER N, a 22 m (73 f t )  
vessel chartered for  the 1983 season. Stations were located using Loran C 
coordinates. A hydraulic reel was used t o  s e t  and retrieve the net, which 
was se t  para1 le l  to the transect ( i  . e . ,  perpendicular to the migration route 
of salmon into Bristol Bay). 

Catches were standardized as salmon caught per 182 m (100 fm) of net fished 
per hour, hereafter referred to  as index points (Appendix Tables 1 and 2 ) .  
Index points from stations n o t  fished due to inclement weather or mechanical 
breakdowns were estimated by linear interpolation. All sockeye salmon caught 
were aged (using scal e sampl es)  , weighed (round weight, kg), measured (mid- 
eye t o  t a i l  fork length, m m )  and identified according t o  sex (Appendix Table 
3 ) .  Mean lengths and weights from each s tat ion were weighted by station 
index points t o  calculate daily means (Appendix Table 4 ) .  Climatological 
data, including water surface and a i r  temperatures, wind direction and vel- 
oci ty ,  t ide  stage and cloud cover, were recorded during each s e t  (Appendix 
Tables 5 and 6) .  

Sockeye Salmon 

Several models were used to estimate sockeye salmon abundance based upon data 
co1 1 ected from previous t e s t  f i shi ng operati ons a t  P o r t  Mol l e r  (Appendix Tab1 e 
7 ) .  In general, models could be classified into two general categories: (1)  
cumulative abundance estimators, and ( 2 )  total  run s ize estimators. 

Cumulative Abundance: 

Cumulative numbers of sockeye salmon passing the Port Moller transect were 
calculated by mu1 tiplying cumulative sockeye salmon index points ( C )  by a 
return per index point (RPI) value. TWO methods were used to estimate RPI. 
The f i r s t  was based upon the past relationship between mean length ( L ,  mm, 
mid-eye to t a i l  fork) of sockeye salmon caught during Port Mol l e r  t e s t  fish- 
ing, and RPI calculated af te r  the season. The equation used during 1983 was 
only based upon data from 1968-79; data from 1980 and 1981 were considered 
t o  be out l iers  (Eggers 1984): 

- 
 he relationship between mean round weight and RPI was not used, since i t  
performed poorly in past years (Huttunen 1982). 

The second method determined RPI by finding the best leas t  squares estimate 
of the number of days required for sockeye salmon t o  travel from Port Moller 
t o  inshore waters ("1, lag time). For a given lag time, the RPI that mini- 
mized the sum of the squared deviations between predicted and observed cumu- 
1 ative inshore returns (the error function) was calculated using the fol lowing 
equation (Mundy and Mathisen 1981 ) : 



t+a9 t+al - C .  / c i 2 ,  where 
2.1 RPIAl - C Ri+al 1 

i =I i =l 

i and t = i th  and tth days of sampling, respectively, C .  = cumulative Port 
Moller index points on day i ,  R,,,, = cumulative inshor& returns on day 
i+al .  The lag time and corresp6nai ng RPL which gave the minimum value for  
the equation, within a range of reasonable lag time values, was used t o  
estimate the cumulative number of sockeye salmon which passed the Port Moiler 
transect. 

Total Run Size: 

Two methods were used to  estimate total run s ize ( N ) .  Both depended upon 
the occurrence of density dependent growth ( i  .e., growth decreased as abun- 
dance increased) during the time Bristol Bay sockeye salmon remained a t  sea 
(Rogers 1978; Huttunen 1979). The f i r s t  method was based upon the his tor ic  
relationship between mean length ( L )  or weight ( W )  of sockeye salmon caught 
during Port Moller t e s t  fishing and total  r u n  size.  Equations used during 
the 1983 season were based upon data from 1968-81 in which mean length ( b )  
was expressed i n  mm, b u t  mean weight ( W )  was expressed in 1bs: 

3.1 NL = 415.4 - 0,302 L, and 

The second method (length-temperature model) was based upon the his tor ic  
re1 ationship between mean length of sockeye salmon in the total  inshore 
return (LI), the sum of mean June Cold Bay a i r  temperatures for  the two 
years immediately preceding the return ( i - e . ,  an index of marine climate 
during ocean residence, X )  and total inshore return (Huttunen 1979): 

However, mean length of sockeye salmon sampled from the inshore return (LI) 
has tended to be smaller than mean length of sockeye salmon captured during 
Port Moller t e s t  fishing ( L ) ,  due t o  the lower catchability of smaller sock- 
eye salmon in t e s t  fishing g i l l  nets. Therefore, LI was estimated from L 
using the following relationship (Eggers 1984) : 

Age Class Composition: 

Age class composition of sockeye salmon caught a t  Port Mol l e r  was monitored 
during the season to indicate whether actual r u n  s ize  was 1 i kely t o  deviate 
from pre-season expectations. Port Moller age class composition estimates 
were adjusted during the season to account for the lower catchability of 
smaller sockeye salmon, since the proportion of two-ocean sockeye salmon in 
the total  run has been about 6% higher than that  in Port Moller t e s t  fishing 
catches (Eggers 1984). 



While deviations .from the expected age class composition indicate that actual 
run s ize will probably d i f fe r  from the pre-season forecast, i t  i s  not possible 
t o  adjust the pre-season forecast based upon such observations. However, 
Eggers (1984) has shown that age data may be used to  indicate whether the 
actual run will be less than the pre-season expectations. His method was 
based upon the relationship between deviations of actual ( total  inshore return) 
from forecasted (pre-season) total  run s ize and deviations of actual (Port 
Moller) from forecasted (pre-season) proportion of two-ocean sockeye salmon. 
Total run s ize has always been less than the pre-season forecast whenever the 
proportion of two-ocean sockeye salmon within Port Moller catches has been a t  
leas t  10% less than that  in the pre-season forecast (Appendix Figure 1 ) .  

Chum Salmon 

Cumulative numbers of chum salmon passing the Port Moller transect were cal- 
cul ated by mu1 tiplying cumulative chum salmon index points by the his tor ic  
mean RPI of 9,946 chum salmon per index point. Chum salmon mean s ize has 
not proven t o  be a good predictor of RPI (Huttunen 1982). No attempts were 
made to  forecast total  run s ize within season. 

RESULTS AND DISCUSSION 

A total  of 1,019 sockeye salmon were caught during Port Mol l e r  t e s t  fishing 
(Table 1 ) .  Daily catches ranged from 8 to  103 sockeye salmon. These catches 
resulted in a total  of 645.15 index points, including interpolated values for  
missed fishing time. Overall mean length and weight of sockeye salmon cap- 
tured were 528 mm (20.8 in)  and 2.6 kg (5.7 Ibs) ,  respectively. 

Cumul at ive Abundance: 

During the f i r s t  half of the season, estimates of sockeye salmon cumulative 
abundance were made using the relationship between mean length and RPI (equa- 
tion l .  1 ) (Table 2 ) .  Mean length fluctuated most during the f i r s t  four days 
of sampling (521-531 m m ) ,  b u t  quickly stabilized for  the remainder of the 
season (527-529 m m )  (Table 1 ) .  RPI values calculated using daily updated 
(running) mean lengths ranged from 44,558 a t  a mean length of 531 mm to  
64,531 a t  a mean length of 521 mm. 

Lag time analysis (equation 2.1 ) was f i r s t  used on 28 June and produced es t i -  
mates of daily passage similar to those based upon mean length until 3 July, 
when lag time analysis estimates began t o  exceed those based upon mean length 
(Table 2 ) .  During the season, lag time estimates ranged from six to  10 days. 
In past years, lag time estimates made a f t e r  the season have ranges from f ive 
to 12 days (mean 6.7 days; standard deviation 2.0 days). 

The best estimates of cumulative passage of sockeye salmon across the transect 
were considered t o  be those calculated af te r  the season using a lag time of 
seven days (Table 2 ) .  Comparisons of these estimates with those made during 



Table I .  Daily summary o f  sockeye salmon ca tch  and index, running mean weight 
and length ,  and est imated passage f o r  t h e  Por t  Moller o f f sho re  t e s t  
f i s h e r y ,  1983. 

%iunning- 
Passage2 

Stations Weight Lengt+ 
Date Fished Catzh Inikx (kg) (nm) Daily cl.mulatjve - 

Incl udes i nterpol  a ted  val  ues f o r  missed f i sh i  ng time. Length measured 
from mid-eye t o  t a i  1 fork .  

2 Based upon 68,989 sockeye salmon per  index po in t  and a 7-day l a g  time. 
Calculated from l e a s t  squares  f i t  of cumulative inshore  r e t u r n s  through 
7/08 (36,376,674) and cumulative index poin ts  through 7/01 (448).  



Table 2.  Daily cumulative estimates of sockeye salmon passage across the 
Port Moller transect and comparisons with the post-season es t i -  
mates, 1983. 

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

nmulative Passage Across Transect 
Estimted W i t h i n  

W i t h i n  Season Estimates Post-season Season Accuracy3 
Estimate 

Date &thcd 1' Method 112 (7daylagti .m) MethcdI Method11 

Mean -0.295 -0.213 
or 

-0 -241 

* Within season estimate includes interpolated values for missed fishing 
time. 

Based on re1 ationship between mean length and RPI. 

Based on assumed lag time from Port Moller t o  inshore waters. 

[(lili thin season estimate) - (Post-season estimate)]/Post-season estimate. 



the season showed that within-season both methods (equations 1 . I  and 2.1 ) 
underestimated actual abundance. Length model estimates were about 30% 
lower and lag time analysis estimates were about 20 to  24% lower than post- 
season estimates. 

Total Run Size: 

Estimates of total  run s ize  inshore return based upon the length, weight, 
and length-temperature models varied greatly during the season (Table 3) .  
The 1 ength model (equation 3.1 ) produced estimates (f inal  estimate, 44.7 
mil lion) closest to  the actual post-season total  run s ize estimate (45.8 
mi 1 l ion). The weight and length-temperature models (equations 3.2 and 4.1, 
respectively) produced final total  run s ize estimates (24.4 and 26.9 mill ion, 
respectively) that were 68 and 40% lower than the post-season estimate, 
respectively. 

Age Class Composition: 

The age composition of the Port Moller sockeye salmon catch was very similar 
t o  that  of the pre-season forecast (Table 4) .  The adjusted two-ocean age 
composition of the Port Mol l e r  sockeye salmon catch (76.4%) was higher than 
that  of the pre-season forecast (69.3%). However, a greater than forecast 
proportion of two-ocean sockeye salmon i n  Port Moller catches bas not proven 
t o  be a reliable indicator of actual inshore returns in past years (Appendix 
Figure 1 ) .  The actual proportion of two-ocean sockeye salmon in the 1383 
inshore return (81 . I % ) ,  as well as actual total  run s ize,  was greater than 
that predicted prior t o  the season and from Port Msller catch data. The 
deviations of actual from predicted returns were mostly due to  a much larger 
than anticipated return of age 4, sockeye salmon to the Kvichak River system. 

Chum Salmon 

A total  of 97 chum salmon were caught during Port Moller t e s t  fishing (Table 
5) .  These catches resulted in a total  sf  55.21 index points, including 
interpolated values for missed fishing time. 

A total  of 657,639 chum salmon were estimated to have passed the Port Moller 
transect during the season. The post-season estimate of total  run s ize was 
1.8 million, about 174% greater than Port Moller catches predicted. Reasons 
for the large discrepancy between the prediction made during the season and 
the estimate made af te r  the season are not known a t  th i s  time. 



Table 3.. Daily fo recas t s  of sockeye salmon t o t a l  r u n  f o r  Br is to l  Bay, 1983, 
using Port  Moller t e s t  f i sh ing  data.  The post-season es t imate  
(catch and escapement) was 45.78 mi l l ion  sockeye salmon. 

Total fhur Size Estimates (millions of sockeye) 

Lezqth-Temperature 
Date Length @We1 Weight bdel W 1  



Table 4. Cmparisons of age c lass  composition predicted prior to  and within 
the season to  the actual estimated age c lass  composition s f  the 
to ta l  Bristol Bay sockeye salmon r u n ,  1983. 

Pqe C l a s s  Prcgnrtiom 

Reseaso31 FortMolfer WithinSeason Znskote 
&e C l a s s  Forecast Catch Forecast 'YbW WPn 

4 

5 

Total  twoscean 

Based upon adjusted proportion of two-ocean sockeye salmon in Port Moller 
catch. Calculated from equation Y=5.539+1.018X, where Y = estimated pro- 
portion of two-ocean sockeye salmon in inshore return and X = proportion 
of two-ocean sockeye salmon i n  Port Moller catch (Eggers 1984), 



Table 5. Daily summary of chum salmon catch and index, and estimated passage 
for the Port Moller offshore t e s t  fishery, 1983. 

C d Pa683.ge 
Statblm 

Date Fishsd Catch Index Daily Cumdative 

---- 

* Includes interpolated values for  missed fishing time. 

Based upon 9,946 chum inshore returns per index point. Calculated from 
mean return per index point observed in past years. 
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DEVIATION FROM FORECASTED 2-OCEAN PROPORTION (PERCENT) 

run < fcst 

2 ocean ? fcst 

D 
I .  
I 

!------Jo 
run > fcst 

0 

2 ocean > fcst 

run < fcst 

2 ocean C fcst 

- - -  - - - I  
run 7 fcst 

2 ocean ( fcst 

Appendix F i g u r e  1 .  R e l a t i o n s h i p  between d e v i a t i o n s  from t h e  f o r e c a s t  (obse rved  
m i  nus f o r e c a s t e d  v a l u e s )  f o r  2-ocean p r o p o r t i o n  and t o t a l  
run  s i z e  o f  sockeye salmon, 1961-1982. 

-1 4- 



Appendix Table I .  Por t  Moller sockeye salmon d a i l y  t e s t  f i s h i n g  i-ndex va lues  
summarized by s t a t i o n ,  1983. ( In t e rpo la t ed  va lues  ind ica ted  
by a s t e r i s k s ) .  

Date 1 2 3 4 5 6 7 8 9 18 11 Tota l  

S t a t i o n  12 f i shed :  index = 1.57 



Appendix Table 2.  Port  Moller chum salmon d a i l y  t e s t  f i s h i n g  index values 
sumar i zed  by s t a t i o n ,  1983. ( In t e rpo la t ed  values i nd i -  
cated by a s t e r i s k s ) .  

Station 

Date 1 2 3 4 5 6 7 8 9 10 11 Total 

iktual Interpolated Total 71.90 
Total 1.68 4.58 1.59 7.50 9.93 10.16 1.63 5.45 3.76 4.18 0.00 50.46 
% 3.3 9.1 3.2 14.9 19.6 20.1 3.2 10.8 7.5 8.3 0.00 100.0 



Appendix Table 3. Age, length (mid-eye t o  t a i l  fork,  mm), and weight (round weight,  kg) s t a t i s t i c s  f o r  
sockeye salmon caught during Port  M o l l e r  t e s t  f ish ing ,  1983. 

AGE CRCIUP 

MALES -- 
PERCENT 0.40 
MEANLENS'M 559.25 
!3D ERROR 12.28 
SAMPLE SIZE 4 

MEAN WEIGHT 2 -93 
S'ID ERROR .23 
SAMPLE SIZE 4 

I FEMALES 
--I ----- 
' PERCENT 0 .oo 

MEAN LENG'M 0 .oo 
SID ERROR 0 -00 
SAMPLE SIZE 0 

44.70 
521.97 

0.99 
aoa 

MEPN WEIGrn 0 .oo 
SID ERROR 0 .OO 
SAMPLE SIZE 0 

SEXES COMf3INED 

PERCJNJ! 0.40 
ME?N LENS'M 559.25 
SID ERROR 12.28 
SAMPLE SIZE 4 

MEAN WEIGHT 2.93 
Em ERROR 0.23 
SAMPLE SIZE 4 



Appendix Table 4. P o r t  M o l l e r  sockeye salmon d a i l y  t e s t  f i s h i n g  i n d i c e s  and 
mean leng ths  (mid-eye t o  t a i l  f o r k )  by ocean age, 1983. 

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

Total 2-0cean 3-Ocean 

earn Mean &an 
brrgth L-3t.h hngth 

mte Catch Index (ma) Percent Index (n) Percent Index (m 

mtal 1019 645.15 456.32 188.83 

Mean 527.602 518.53 55 8.97 



Appendix Table 5. Daily su r face  water temperature ( C )  recorded a t  Port  
Moller test  f i s h i n g  s t a t i o n s ,  1983. 

Statism 



Appendix Table 6. Daily wind velocities ( k m / h )  recorded a t  Port Mol l e r  t e s t  
fishing s tat ions,  1983. 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Mean 



Appendix Table 7. Total  inshore  r e t u r n  and mean length  of  sockeye salmon 
i n  r e l a t i o n  t o  Po r t  MolSer test  f i s h i n g  and Cold Bay 
a i r  temperature i nd i ce s ,  B r i s to l  Bay, 1968-7983. 

-8r e 
tsetcarn Cold Bay1 Ebb% I4al.k~~ Inshore 

Inshore Port ( m w )  a r  - 
Return k U e r  Per Index lkngeratuze Mean &an 

Year (MiUion) Index Point Index ( F) Weight (kg) Length (mn) (mn) 

Sum o f  mean June Cold Bay a i r  temperatures f o r  t he  two yea r s  p r i o r  t o  t h e  
inshore  spawning r e tu rn .  
Length measured from mid-eye t o  t a i l  f o rk .  



1983 NUSHAGAK DISTRICT TEST FISHING 

Michael L .  Nelson 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Dillingham, Alaska 

INTRODUCTION 

Distr ic t  t e s t  fishing i s  conducted both within the commercial fishing boun- 
daries and in areas adjacent to these boundaries (Figure 1 ) .  This phase of 
the t e s t  fishing program was ini t ia ted in Naknek-Kvichak Distr ic t  in 1962, 
b u t  since then programs have also been developed for use in Egegik, Ugashik, 
and Nushagak Districts.  

The primary goal of d i s t r i c t  t e s t  fishing i s  to moni tor abundance, distribu- 
t ion, and movement patterns of sockeye salmon within a d i s t r i c t  during closed 
fishing periods. This information i s  used by fishery managers to  s e t  and 
adjust fishing periods. In Nushagak Distr ic t  t e s t  fishing i s  used to  index 
escapement and salmon abundance when milling and holding salmon begin to move 
into the various r iver  systems. For example, i f  a large amount of fishing 
ef for t  i s  present, fishery closures are needed to protect milling salmon 
until they resume migration into their  spawning systems. On the other hand, 
i f  large concentrations of salmon are present, fishery openings of suff ic ient  
duration are needed to allow maximum harvest. 

During 1983 t e s t  fishing was needed within Nushagak Distr ic t  t o  determine 
the abundance of sockeye salmon, since escapements to  both the Wood and 
Nuyakuk-Nushagak River systems had decreased greatly a f t e r  two 12-hour com- 
mercial fishing periods on 26 and 28 June. Although the total  run to the 
District  was forecasted to  be 5.8 million sockeye salmon, the commercial 
catch had already reached 1.0 million out of a cumulative run to date of 
1.1 mi 11 ion. Si nce Nuyakuk and Nushagak sys tern stocks sometimes arrived 
ea r l i e r  in the season than other stocks, they could have comprised a large 
proportion of the commercial catch and, then, extreme care would have been 
required t o  achieve escapement goals for  these systems. 

METHODS 

District  t e s t  fishing i s  conducted only during closed fishing periods, as 
commercial landings provide similar information during open periods. One 
or two chartered fishing vessels, with Alaska Department of Fish and Game 
observers aboard, are used for t e s t  fishing. Test d r i f t s  of ten minutes 
or less are  made with 18 to  91 mm (10 to  50 fm) of g i  11 net having 137 mm 
(5-3/8 in )  stretched mesh. I t  has proven most useful t o  make many short 



F i g u r e  7 .  Nushagak t e s t  f i s h i n g  areas.  



dr i f t s  throughout the d i s t r i c t  to  provide the best information on salmon 
distribution, abundance, and movement. Salmon catch per d r i f t  i s  adjusted 
according to amount of gear fished and duration of d r i f t  so that  comparisons 
can be made among locations. Information from each d r i f t  i s  immediately 
transmitted to  the area office via radio, so that timely management deci- 
sions can be made. 

RESULTS AND DISCUSSION 

In 1983, the d i s t r i c t  t e s t  fishing program provided cr i t ica l  information on 
abundance and movement patterns of sockeye salmon within Nushagak Distr ic t  
and contributed to  decisions that  helped ensure achievement of spawning 
escapement goals and optimal harvest of the resource. A total  of 1,383 
sockeye salmon were caught by the chartered fishing vessel durinq 47 d r i f t s  
within Nushagak Distr ic t  over a four-day period, 29 June through 2 July 
(Table 1; Figure 1; Appendix Table 1 ) .  Test f ish indices from 29 June 
through the morning flood t ide  o f  2 July were always greatest i n  the middle 
of the Distr ic t ,  indicating that  a large concentration of sockeye salmon was 
milling and holding within the District .  However, on the evening flood t ide 
of 2 July, t e s t  f ish indices were greatest above the inside Distr ic t  bound- 
ary, indicating that  sockeye salmon had begun t o  leave the Distr ic t  and 
travel up the Wood and  Nushagak Rivers. This information played an important 
role in the Department's decision to open the District  t o  commercial fishing 
for a 12-hour period on the morning of 3 June. Escapement of sockeye salmon 
into the Nuyakuk, Nushagak-Mulchatna, and Wood River systems during the evening 
flood t ide of 2 July proved to be suff ic ient  to  achieve spawning goals for  a l l  
these systems . 



Table 1, Summary o f  Nushagak D i s t r i c t  sockeye salmon t e s t  f i s h i n g  i nd i ces  
by area and date, B r i s t o l  Bay, 1983. 

June 29 June 38 July %. July 2 - - 
Index Area P,M. A.M. Pa M. R Ma P.M. R M. P,M. 

Nushagak River 
wad Riwr 
Kanakanak Beach 133 
Grassy IsPand 600 
Nushag& Point 3,154 
Coffee Point 
Combhe Flats 3,397 
C%a%ks Psint 1,307 
Ekuk Bluff 484 
Schooner Channel: 

mrthwest 
~ u t h a s t  

Sh* &m&: 
Ncx-est 
&utheast 

Middle Channel: 
N o r l 3 w e s t  
southeast 

West Channel : 
Northwest 
Sg)u#east 

&ad &nss Spit 
N i c h o l s  Spit 

Mean o f  two consecutive d r i f t s  i n  same index area. 

2 Mean o f  f o u r  consecut ive d r i f t s  i n  same index area. 



APPENDIX 



Appendix Table 1. Nushagak District  t e s t  fishing catches, fishing times, g i l l  
net lengths, sockeye salmon indices, and t ide stages by date 
and index area, Bristol Bay, 1983. 

---- ----- 
Gill k t  Drift M e y e  Salnon 0.ir.m~ Chum 

Index Leq? % .  - - -  Salmn 3l.mn Ti& 
Date Set Area1 (m) (&I) Catch Lr.lex Catch  Catch 5tzq.e - ................................................... 

Trip :io. 1 ---- 
:me 29 1 Grassy 91 7 .OO 3 5 6 00 0 1 S 

2 Kam~ 91 4.50 5 133 0 0 E 
3 A8 91 3.50 92 3,154 0 0 E 
4 CI 91 3.25 92 3,397 1 0 E 
5 !3 91 4.50 49 1,307 1 0 E 
6 F6 91 7 .OO 2 8 4 80 0 0 E 

Tr ip  Ib. 2 ------- 
L n e  30 1 Grassy 91 10.00 6 72 0 0 F 

2 bn&N 91 6 .OO 2 40 0 1 F 
3 A8 91 8.50 11 155 0 0 F 
-4 C7 91 7.50 20 3 20 0 0 H 
5 n 91 9.50 6 76 0 2 H 
6 F7 91 8.50 0 0 0 0 E 
7 6' 91 5 .SO 73 1,593 0 2 E 

July 1 8 56 91 ll .OD 11 120 1 5 F 
9 J7 91 10 -50 3 0 3 43 0 7 F 

10 J8 91 8.00 27 40 5 0 0 F 
11 H8 91 6 .OO 1 20 0 2 F 
12 D7 91 9.00 4 5 3 0 0 H 
13 C6 91 5.00 0 0 0 0 H 
14 A8 91 7.50 0 C 0 0 E 

Trip :lo. 3 ----- 
July 1 1 Grassy 91 8.35 0 0 0 

2 Kawc 91 6.17 0 0 0 
3 A7 91 11.10 9 97 5 
4 C7 91 5.92 17 3 45 8 
5 ~7 91 6.08 7 ua o 
6 E6 91 3.92 83 2,541 0 
7 F6 91 5.58 0 C 0 
8 G7 91 4.93 75 1,826 0 

July 2 9 F6 91 3.88 78 2,412 0 0 F 
10 E6 91 3.30 137 4,982 0 0 F 

13 A7 91 4.57 1 26 0 0 E 
14 A7 45 2 .50 27 2,532 0 0 E 
15 Karak 91 4.50 0 C 0 0 E 
16 Grassy 91 10.10 7 F2 C 0 E 
17 Grzssy 91 7.92 11 167 0 0 E 

I Grassy=Grassy Island; Kanak=Kanakanak Beach; Nush=Nushagak Point, Picnic= 
Picnic Point; number and l e t t e r  codes=grid locations on Nushagak Distr ic t  
t e s t  fishing map. 

2 Gill net stretched mesh s ize was 134 nun (5-3/8 i n ) .  
3 Index expressed as number of sockeye salmon that would have been caught i f  

a g i l l  net 182 m (600 f t )  long were fished for one hour. 
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INTRODUCTION 

The Bristol Bay sockeye salmon escapement t e s t  fishing program began in 1960 
t o  provide an early estimate of escapement past the commercial f isheries.  
Such estimates are needed because sockeye salmon migration time t o  tower 
counting s i t e s  in clear water areas ranges from one to nine days. Therefore, 
visual counts are often not available in time for making within-season fish- 
ery management decisions, especially when 80% of the salmon run can be har- 
vested within a two-week period. During 1983, on the east  side of Bristol 
Bay, within-season forecasts of sockeye salmon escapement using river t e s t  
fishing data were made for the Kvichak, Egegik, and Ugashi k Rivers. This 
report summarizes this  data and presents resul ts  of analyses. 

METHODS 

One t e s t  fishing s i t e  was located in the lower section of each r iver ,  as 
close as possible to the fishing d i s t r i c t  boundary b u t  above areas where 
salmon milled about or flushed u p  and down with the t ides (Figure 1 ) .  Both 
river banks a t  each s i t e  were fished a t  the s t a r t  of each flood t ide on the 
Kvichak River, 1-1/2 hours before each high slack on the Egegik River, and 
1-1/2 hours prior to  each low slack on the Ugashik River. Therefore, a maxi- 
mum of four sets  per day were made within each river. A g i l l  net with 137 mm 
(5-3/8 in)  stretched mesh, 28 meshes deep, and 46 or 92 m (25 or 50 fm) long 
was used. Fishing time was usually 30 minutes or less to minimize catches 
while s t i l l  obtaining good estimates of sockeye salmon escapement. 

Catches were expressed as the number of f ish caught per fathom of net used 
per h o u r  of fishing time. Tese standardized indices were calculated indivi- 
dually for  each se t .  The daily t e s t  f ish index was the mean of a l l  the indi- 
vidual t e s t  f ish indices from that day. All salmon caught were aged (using 
scal e sampl es ) , weighed (round weight, k g ) ,  and measured (mid-eye to ta i  1 
fork length, m m )  . 
Forecasts of cumulative escapement were made by multiplying cumulative daily 
index points by an escapement per index point (EPI) value calculated from 
either ( A )  lag time analysis or (9)  catchabil i t y  models based upon s ize of 
sockeye salmon caught. 



Figure  1. Loca t ions  of escapement t e s t  f i s h i n g  s i t e s  on t h e  Kvishak, Egegik, 
and Ugashi k Rivers ,  1983. 



EPI values based on lag time analysis were computed using two methods: (1) 
cumulative escapement divided by cumulative indices for  the most recent date: 

EPI = 9 

or ( 2 )  l eas t  squares f i t  (Mundy and Mathisen 1981): 

EPI = 9 

t+ 1 

a1 = lag time (days), I = daily indices, and E = daily tower counts. 

In both methods, a lag time was selected by comparing cumulative t e s t  f ish 
and escapement curves. The time s h i f t  that resulted in the smallest squared 
sum of errors between the two curves was selected as the best lag time es t i -  
mate. To obtain a leas t  squares estimate, the most accurate "forecast" of 
current cumul ative escapement, us i ng cumul ative indices from several proceed- 
i n g  days, was also used to choose a lag time. In both methods, lag times 
equal to  zero or considered to  be excessive were ignored. 

EPI values based on catchability models were computed using equations describ- 
ing the relationship between running mean length ( X ,  m) and final EPI es t i -  
mates (Y, sockeye salmon escapement per index point) for past seasons (Tables 
1 ,  2 ,  and 3 ) .  A power curve equation was used for a l l  three rivers:  

and a l inear regression for the Kvichak River only: 

Y = a + bX, where 

a, b = constants. 



Table 1. Historic data on mean weight, mean length, and return per index 
values, Kvi chak River sockeye salmon t e s t  fishery. 

....................................................................... 
Y e a r  M e a n  W e i g h t  (kg)' M e a n  L e n g t h  ( r n n ~ ) ~  R e t u r n / P w d e x  ....................................................................... 
L969 2.3% 5 0 9 . 1  44% 

I From commercial processors reports. 

2 From tower samples. 
3 Fran inside t e s t  f i sh  samples. 

Y = a X  Y=Return/Index 
X = Mean Length (mm) 

r2 = 0.8252 

Note: only 1979-1 983 included in power progression 



Table 2. H i s t o r i c  data on mean weight, mean length, and r e t u r n  per  index 
values, Egegik R iver  sockeye salmon t e s t  f ishery.  

...................................................................... 
Year Mean Weight ( k g ) l  Mean L e n g t h  ( m r n l 2  Return/Index ...................................................................... 
I969 2.49 531.5 239 

I From commerci a1 processors repor ts .  

2 From tower samples. 

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

Return/index values a r e  not  comparable w i t h  'those o f  p r i o r  years due t o  re loca-  
t i o n  o f  t e s t  f i s h  p r o j e c t  upr iver .  

Y = a X  b Y = Return/Index 

X = Mean Length (mm) 

r2 = 0.7383 

Note: o n l y  1979-1983 used i n  power progression 



Table 3. Historic data on mean weight, mean length, and return per index 
values, Ugashik River sockeye salmon t e s t  fishery. 

- - - - - - P - - - - - O - - O - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Year M e a n  W e i g h t  (kg)' M e a n  L e n g t h  ( r n m I 2  Return/InBcx 
- - - _ - - - - - - 0 0 - 9 - - 0 - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1 9 6 1  - 5 7 4 . 8  2 6  

1 9 8 3  2 . 4 z 3  5 2 1 . 7 1 3  54 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I From commerci a1 processors reports. 

From tower samples. 
From inside t e s t  f i sh  samples. 

X = Mean Length (mm) 

Note: only 1979-1983 used i n  power regression 



RESULTS AND DISCUSSION 

Kvichak River 

Test f ishing began 21 June and ended 12 July.  A to ta l  of 949 sockeye salmon 
were caught result ing in  13,233.63 accumulated daily index points. Mean 
sockeye length was 513.52 mm and mean weight was 2.28 k g  (Table 4 ) .  Data 
by s e t  and s ta t ion  a re  presented in Appendix Table 1. Age and sex composi- 
tion data a re  presented in  Appendix Table 2. 

Lag time estimated on 12 July, the l a s t  day of t e s t  f i shing,  by the  f i r s t  
method was 2 days, i . e . ,  the lag time w i t h  the smallest sum of e r ro rs  squared 
(Figure 2 ) .  A lag time of 2 days with t h i s  method produced an EPI estimate 
of 216 and an escapement forecast  of 2,861,576 for  12 July. The actual tower 
count on 14 July was 2,853,198, 0.3% l e s s  than the f inal  forecast .  

Lag time estimated on the l a s t  day of t e s t  f ishing by the l e a s t  squares method 
was also 2 days, i . e . ,  the lag time with the smallest sum of errors  squared 
and the most accurate forecast  of the current  accumulated escapement (Figure 
3 ) .  A lag time of 2 days w i t h  t h i s  method, however, produced an EPI estimate 
of 159 and an escapement forecast  of 2,109,977 for  14 July. The difference 
between the f inal  forecast  and the escapement 2 days l a t e r  was 26.1% less  
accurate than the f i r s t  method. 

The catchabil i t y  model u t i l i z ing  f i s h  s i ze  produced EPI values of 223 and 209 
and escapement forecasts  of 2,954,963 and 2,773,893 for  the power curve and 
1 i near regression model, respectively (Figures 2 and 3 ) .  Those forecast  were 
w i t h i n  +3.6 and -2.8% of the actual escapement two days l a t e r .  

Egegi k River 

Test f ishing began 15 June and continued through 10 July. A to ta l  of 1,568 
sockeye salmon were caught result ing in 16,276.12 dai ly  index points. Mean 
length was 536.609 mm and mean weight was 2.56 kg (Table 5 ) .  Data by s e t  and 
s ta t ion are presented in Appendix Table 3. Age and sex composition data a re  
presented in Appendix Table 4. 

Lag time estimated on 10 July ,  the l a s t  day of t e s t  f i shing,  by the f i r s t  
method was 1 day, i . e . ,  the lag time with the smallest sum of e r ro rs  squared 
(Figure 4 ) .  A lag time of 1 day w i t h  t h i s  method produced an EPI estimate 
of 45 and an escapement forecast  of 726,366 fo r  11 July,  only 1.1% over the 
actual 11 July tower count of 718,368. 

Lag time estimated on the l a s t  day o f  t e s t  f ishing by the l e a s t  squares method 
was 2 days, i . e . ,  the lag time with the smallest sum of errors  squared which 
lead to  the most accurate forecast  of the current accumulated escapement 
(Figure 5 ) .  A lag time of 2 days with t h i s  method produced an EPI estimate 
of 51 and escapement forecast  of 834,563 for  11 July.  This forecast  was not 
as accurate as the forecast  from the f i r s t  method. I t  was 15.27; over the 
actual escapement 2 days l a t e r .  



Table 4. Sockeye salmon escapement test fish summary d a t a ,  Kvichak River, 1983. 

FISHING ACCUMULATIVE MEAN MEAN RUNNING MEAN 
DATE TIME CATCH INDEX INDEX WEIGHT LENGTH LENGTH .............................................................................. 
6 21 96.80 1 2.03 2.03 2.22 522.00 522.00 
6 22 90-76 0 0-00 2.03 0.00 0.00 522.00 
6 23 102.29 0 0.00 2.03 0.00 0.00 522.00 
6 24 38.48 0 0.00 2.03 0.00 0.00 522.00 
6 25 91.28 1 1.04 3.07 2.18 509.00 516.27 
6 26 69.34 7 1 472.34 475-40 2.40 517.78 517.77 
6 27 49.42 8 4 441 -40 916.80 2.23 516.31 517.07 
6 2 8  42.89 115 1636.57 2553.38 2,33 518.38 517.91 
6 29 19.62 127 3602.80 6156-18 2.41 516.42 5 17.04 
6 3 0  13.09 7 5 206 1.90 8218.08 2.34 513.45 516.14 
7 1 34.50 5 2 735.88 8953.96 1.93 502.73 515.03 
7 2 55.35 19 115.08 9069.03 1.98 503.75 514.89 
7 3 35.44 9 8 1010.96 10079.99 2,07 505.97 514.00 
7 4 75.12 60 420.18 10580,17 8.97 501.74 513.51 
7 5 68.72 3 7 273.96 10774.13 1-99 509.37 513-40 
7 6 72-93 50 297.10 11091.23 2.51 517.11 513.50 
7 7 23,OS 5 2 1052.95 12124.18 2.29 519.09 513.99 
7 8 58.34 13 54.94 12179.12 2.07 499-63 513.92 
7 9 67.67 37 246-21 12425.33 2.18 509.88 5113.84 
7 10 37.59 1 9 197.42 126%2,75 2-22 516.21 513.86 
7 1 1  50.94 1 9 488.03 13110.78 2.06 506,62 513.51 
7 12 73.10 % 9 122.84 13233.63 2,67 513.70 513.52 .............................................................................. 

TOTAL 949 13233.63 
MEAN 2.28 513.52 .............................................................................. 



L A G T I E  FISi PER IMM F E C A S T  SLMS OF FWECAST 
Pi-Em SQWRES 7/ 12 

L 208.1% 2.~7551059 600171.19 2729686.00 
2 216.235 21861~576 735101.06 2729&.00 
3 219.670 2~9079042 1282358.50 2729181.00 
b 221.111 299659809 195134.87 ZfZ916L.00 
5 Z.127 219791243 EE8193.00 2729&.80 

DATAPOINT - O F  
CWE PLOT SYFSCC POINTS - ---- ------ 

TEST FiSH T 22 
E S C P P W T  E - ~3 

TkE PLOT S m  = LSED WEN 2 DATA POINTS PRE I N  SWE PLOT POSITICN 

F igure  2. Computer p r i n t o u t  o f  est imate o f  escapement/index p o i n t  and fo re-  
cas t  of escapement from running mean length,  l a g  t ime est imate by 
the  accumulated escapement d i v i ded  by accumulated index method, 
and p l o t  of cumulat ive index and escapement curves on l a s t  day of 
t e s t  f i sh ing ,  Kvichak River,  1983. 



9/12 PEt'LMJATED E ~ W ~  = Z , Z 9 > W  
7/12 PECWLL4TED I== 13233.66113 (6 SETS CN L E T  BAY) 
PEW LDGW = 513.59 FISH/IMEX = 223 F R C A S T  = 2,95k~963 (PCER C L R E )  

FI%/INXX = 209 FCRECAST = 2174r893 ( L I E N  REG?E=ICtV) 
PEW LE1G-T =%.28 KG (5.01 LBS) 

0.0 0 .2  0.0 0.6 0.a 1.0 
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0 I €  
I = 
I = 
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I = 
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I T E  
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OATA POINT N J E 2  CF 
C ' S E  PLOT S V W X  POINTS --- ------- ------- 

TEST FI94 T 22 
ESCWMENT E 23 

TkE PLOT SYMBOL = ?ISED WHEN 2 OATA POINTS W E  :Y SAME PLOT e3Si'!(3N 

Figure 3. Computer printout of estimate of escapement/index point and fore- 
cast  of escapement from.rwnning mean length, lag time estimate by 
the leas t  squares method, and plot of cumulative index and escape- 
ment curves on l a s t  day of t e s t  fishing, Kvichak River, 1983. 



Table  5. Sockeye salmon escapement t e s t  fish summary d a t a ,  Egegik River ,  
1 983. 

FISHING ACCUMULATIVE MEAN MEAN RUNNING MEAN 
DATE TIME CATCH INDEX INDEX WE I GHT LENGTH LENGTH 

TOTAL 1568 16276 .12  
MEAN 2 .56  5 3 6 . 6 0  
U----.-p----------------------------P---------------_--------------------s----- 



7/10ACCLM1/4TEDESCWQEW= 71&s0&0 
7/10 B C W T E I S  IMM- 16238.81297 (6 SETS CIV LAST DAY) 
I*EPN LEN;TH = 536.57 FXSi/INJM = 81 FWECAST = 1 ~ 3 2 b ~ I t 6  (POlrER C M )  
MEPN E%M =Z.% KG (5.63 L S )  

LGTIFE CISH Pa IMM FORECAST SLMS OF FCRECAST 
PteoO sGUV?€s 7/10 

f 4A.730 z b t  s ~ ~ 1 4 9  a 47 7140~2. 0a 
2 47.438 7 7 0 > 3 3  U 8 1 3 6 . Z  9fk0M.08 
3 m.MB 789182h %7%5.37 7 1 4 0 M 8 8  
1 19.780 808,374 7WB29.69 711OGl.00 
5 % . U O  916,520 8857S5.87 9l&QM.00 

a .a  0 .2 0 . 1  0 - A  ~3.8 1-0 
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Figure 4. Computer printout of estimate of escapement/index point and fore- 
cast  of escapement from running mean length, lag time estimate by 
the accumulated escapement divided by accumulated index method, 
and plot of cumulative index and escapement curves on  l a s t  day of 
t e s t  f ishing, Egegik River, 1983. 
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Figure 5. Computer printout of estimate of escapment/index point and fore- 
cast of escapement from running mean length, lag time estimate by 
the least squares method, and plot of cumulative index and escape- 
ment curves on las t  day of t es t  fishing, Egegik River, 1983. 



The ca tchab i l i ty  model u t i l i z i ng  f i s h  s i z e  produced an EPI estimate of 34 
and an escapement forecas t  of 1,324,426 (Figures 4 and 5 ) .  This method over 
forecast  the f ina l  escapement count by 82.32. 

Ugashi k River 

Test f ishing began 20 June and ended 16 July. A to ta l  of 908 sockeye salmon 
were caught resul t ing in  15,485.45 da i ly  index points. Mean sockeye length 
was 521.60 mm and mean weight was 2.42 kg (Table 6 ) .  Data by s e t  and s ta t ion  
a re  presented in  Appendix Table 5. Age and sex composition of the f i sh  caught 
a r e  presented in  Appendix Table 6.  

On the l a s t  day of t e s t  f i shing,  16 July ,  lag time between the t e s t  f i shery  
and the counting tower estimated by the  f i r s t  method was 1 day, i . e . ,  the lag 
time with the smallest sum of e r ro rs  squared (Figure 6 ) .  The EPI estimate of 
54 led t o  an escapement forecas t  of 849,004 on 17 July ,  which was 2.1% oreater  
than the 17 July accumulated escapement of 831,744. 

If the sum of e r ro rs  squared were the only consideration, then the best  lag 
time estimated by the l e a s t  squares method would be 2 days (Figure 7 ) .  The 
corresponding E P I  value of 37,  however, led t o  a current  escapement forecast  
of 535,671 which was 35.4% below the actual count of 828,946 on 16 July.  

The catchabi l i ty  model using f i s h  s i z e  produced an EPI value of 35 and an 
escapement forecas t  of 555,524. This forecast  was 33.0% less  than the actual 
accumu9ated escapement count fo r  16 July.  



Table 6. Sockeye salmon escapement t e s t  f i sh  summary data,  Ugashi k River, 
1 983. 

F I S H I N G  A C C U M U L A T I V E  M E A N  M E A N  R U N N I N G  MEAN 
D A T E  T I N E  C A T C H  INDEX I N D E X  W E I G H T  L E N G T H  L E N G T H  

T O T A L  908 15L85.45 



7/16 KCUVLLPPT04 ESCWPJ*UVT = EBr9k$ 
7/16 K C U ~  IMIM= 1~a96.49609 ( a  CN LGT aau) 
iVEFJv LENCPH = 521.65 FISH/IMEX = 35 FORECAST = 559 J 382 ( P m  CLRVE) 
M-;sN EIM -2.39 K t  ( 5 . Z  LBS) 

M T I E  FI% PER IN)M FWECASf '3J"E CF FCSECASP 
WXl  SQWRES 7/ 16 

1 5s. 608 8499001 172702.II8 929916.00 
2 57.051 9069903 32970.U 82299G6.80 
3 67.230 1~S689719 4t39490.41 828916.00 
4 78.506 1~217~967 67793Q.Ck 82899G6.60 
5 10S0767 1~6819330 822576.81 8289U.OBi 
6 212.852 3,383 J 608 7319Z8.19 828916.00 
7 506.589 89U21~200 311656.37 828916.E63 
8 692.768 10~376,722 304215.87 BZ8965.9L 
7 916."583 169570~LL65 '255711.40 8289kb.C@ 
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F igure  6. Computer p r i n t o u t  o f  est imate o f  escapement/index p o i n t  and fo re-  
cas t  o f  escapement from running mean length,  l a g  t ime est imate by 
the  accumulated escapement d i v i d e d  by accumul ated index method, 
and p l o t  o f  cumulat ive index and escapement curves on l a s t  day o f  
t e s t  f i s h i n g ,  Ugashi k River ,  1983. 



DAY t 

I= 
I ET 

15 l T E  
I T  E 
I T E  
I T  E 
I T  E 

20 I T E 
I T E 
I T E 
I T E 
I T E 

a I T E 
I T 

2 7  1 T 
DAY t f 

0.0 0.2 0.1 0.6 0.8 1.0 

DATA POINT NIVBER ff 
m'E PLOT MFBOL POIMS - 

TEST F191 T 27 
EX6PEma E 21 

TI-€ PLOT SYrSOL = llSED WEN 2 DATA POINTS M E  I N  SAFE R O T  POSITION 

F igure 7 .  Computer p r i n t o u t  o f  est imate  o f  escapement/index p o i n t  and fore- 
c a s t  o f  escapement from running mean length,  l a g  time est imate  by 
t h e  l e a s t  squares method, and p l o t  o f  cumulat ive index and escape- 
ment curves on l a s t  day o f  t e s t  f i s h i n g ,  Ugashik R i v e r ,  1983. 



APPENDIX 



Appendix Table 1. Kvichak R iver  t e s t  f i s h  sockeye salmon catch, f i sh ing  time, 
index, mean weight, and l eng th  by set,  1983. 

...................................................................... 
month day set s t a t i o n  length fishing catch index mean mean 

no. no. of net time weight length 
(fathoms) (min) (kg) (mm 1 ...................................................................... 

J u n e  2 1  1 1 2  5  2 2 . 7 0  0  
2 1  2  2  2  5  1 6 . 5 3  0  
2 1  3  1  2  5  2 9 . 5 0  1 8 . 1 4  2 . 2 2  5 2 2  
2 1  4  2  2  5  2 8 . 0 7  0  
2 2  5  1  2 5  2 9 . 2 5  0  
2 2  6  2  2  5  2 2 . 7 8  0  
2 2  7  1  2  5  2 7 . 9 0  0  
2 2  8  2  2  5  1 0 . 8 3  0  
2 3  9  1  2  5  2 8 . 8 3  0  
2 3  1 0  2  2  5 2 8 . 7 7  0  
2 3  1 1  1  5 0  2 5 . 6 2  0  
2 3  1 2  2  5 0  1 9 . 0 7  0  
2 4  1 3  1  5 0  2 7 . 0 5  0  
2 4  1 4  2  5  0  1 1 . 4 3  0  
2 5  1 5  1  5  0  2 8 . 9 8  1  4 . 1 4  2 . 1 8  5 0 5  
2 5  1 6  2  5 0  1 7 . 5 7  0  
2 5  1 7  1  5 0  2 9 . 5 5  0  
2 5  1 8  2  5 0  1 5 . 1 8  0  
2 6  1 9  1  5  0  2 8 . 0 5  0  
2 6  2 0  2  5 0  1 0 . 2 3  0  
2 6  2 1  1 5  0  2 6 . 7 1  3  1 3 . 4 8  1 . 7 8  4 8 7  
2 6  2 2  2  5 0  4 . 3 5  6 8  1 8 7 5 . 8 6  2 . 4 0  5 1 8  
2 7  2 3  1  5 0  1 9 . 2 1  4 2  2 6 2 . 3 6  2 . 3 4  5 1 8  
2 7  2 4  2  2  5  1 2 . 5 5  3  5 7 . 3 7  2 . 3 7  5  1 5  
2 7  2 5  1  2  5  5 . 3 0  3 0  1 3 5 8 . 4 9  2 . 2 1  5 1 6  
2 7  2 6  2  5 0  1 2 . 3 6  9  8 7 . 3 8  2 . 1 4  5 1 7  
2 8  2 7  1 5 0  2 . 4 1  7 1  3 5 3 5 . 2 7  2 .37  5 1 7  
2 8  2 8  2  2  5  2 3 . 3 3  0  
2 8  2 9  1 2  5  3 . 2 0  3 9  2 9 2 5 . 0 0  2 . 2 7  5 2 0  
2 8  3 0  2  2  5  1 3 . 9 5  5 8 6 . 0 2  2 . 3 7  5 2 0  
2 9  3 1  1  2 5  1 . 1 5  4 1  8 5 5 6 . 5 2  2 . 4 4  5 1 6  
2 9  3 2  2  2  5 1 1 . 3 2  1 2  2 5 4 . 4 2  2 . 2 8  5 1 1  
2 9  3 3  1  2  5  4 . 8 2  3 8  1 8 9 2 . 1 2  2 . 3 2  5 1 2  
2 9  3 4  2  2  5  2 . 3 3  3 6  3 7 0 8 . 1 5  2 . 4 0  5 2 0  
3 0  3 5  1 2  5  1 . 3 0  1 2  2 2 1 5 . 3 8  2 . 3 1  5 1 5  
3 0  3 6  2  2  5  3 . 2 8  2 5  1 8 2 9 . 2 7  2 . 2 6  5 1 1  
3 0  3 7  1 2  5  1 . 1 6  1 7  3 5 1 7 . 1 4  2 . 4 9  5 1 5  
3 0  3 8  2  2  5 7 . 3 5  2 1  6 8 5 . 7 1  1 . 8 4  5 0 7  

J u l y  1  3 9  1 2  5  9 . 0 0  1 3  3 4 6 . 6 7  2 .05  4 9 8  
1  4 0  2  2  5  2 . 9 2  2 6  2 1 3 6 . 9 9  1 . 8 6  4 9 9  
1  4 1  1  2  5  1 6 . 4 5  2  2 9 . 1 8  2 . 5 5  5 4 8  
1  4 2  2  2  5  6 . 1 3  1 1  4 3 0 . 6 7  2 . 1 6  5 2 2  
2  4 3  1  2  5  1 4 . 4 0  0  
2  4 4  2  2  5  8 . 9 8  8  2 1 3 . 8 1  1 . 9 7  5 0 0  
2  4 5  1  2  5  2 1 . 2 6  0  
2  4 6  2  2  5 1 0 . 7 1  1 1  2 4 6 .  5 0  1 . 9 8  5 0 7  
3  4 7  1  2  5  1 3 . 2 3  1 4  2 5 3 . 9 7  2 . 3 6  5 2 0  ...................................................................................... 



Appendix Tab le  1. Kvichak R i v e r  t e s t  f i s h  sockeye salmon catch, f i s h i n g  t ime, 
index, mean weight, and length  by set ,  1983 (continued). 

...................................................................... 
month d a y  set.station 'Length fishing catch index mean mean 

no. no. of net: time weight length 
(fathoms) (min) (kg 1 ( m m >  ...................................................................... 

3 4 8  2  2  5 3 . 4 0  3 4  2 4 0 0 . 8 0  2 . 0 0  5 8 %  
3  49  2  2  5  10 .96  16  3 5 0 . 3 6  1 .99 5 0 6  
3  50  2  2  5 7 . 8 5  3 4  1 0 3 9 . 4 9  2 . 2 8  514  
4  5 1  1  2  5 30 .95  3  23 .26  1 . 6 8  4 9 4  
4  5 2  2 2  5 7 .83 2  5  7 6 6 , 2 8  2 .18  5 0 6  
4  53  1  2 5  2 7 . 9 1  1  8 - 6 0  2 ,50  5 2 6  
4  54 2  2  5 8 . 4 3  3 1  8 8 2 . 5 6  1 .79  4 9 8  
5  55 1  2  5 28 .45  1  8 .44  1 .62 4 8 6  
5  56  2  2  5  1 1 . 0 5  9  1 9 5 . 4 8  2 . 1 0  5 0 7  
5 57 1 2 5  24 .07  1 0  9 9 . 7 1  2 . 0 9  5 1 1  
5 58  2 2  5 5.15 17 7 9 % , % 3  1 .96  5 1 0  
6  5 9  1  2 5  1 9 - 8 6  3  40.3  1  2 . 0 2  5 0 8  
6  6 0  2 2  9 20 .75  2  2 3 , % 3  2 .54  5 3 6  
6  6 1  1  2  5  29 .55  27 2 1 9 . 2 9  2 - 3 0  5 0 9  
6  6 2  2  2  5  4 .77 1 8  9 0 5 . 6 6  2 .58  5 1 9  
7  6 3  1 2 5 3.75 1 1  7 0 4 . 0 0  2 .84  5 4 0  
7  6 4  2  2  5 1 .90  2 4  3 0 3 %  - 5 8  2 .20  5 1 7  
7  6 5  1  2  5  1 0 . 7 7  1  0  2 2 2 0 8 4  2 .19  - 5 1 0  
7  6 6  2  2  5 6 .63  7 2 5 3 . 3 9  1 .87 4 9 4  
8  6 7  1  2  5 13.43 7  1 2 5 - 0 9  2 - 1 1  5 0 4  
8  6 8  2  2  5 18 .13  2 2 6 . 4 8  2 .27  5 0 8  
8  6 9  1  2  5 18 .70  3  3 8 - 5 0  1 . 7 9  4 7 4  
8  7 0  2  2  5 8 . 0 8  1 2 9 . 7 0  2 . 1 0  5 0 7  
9  7 %  1  2  5 3  0  ..9 3  0  
9  7 2  2  2  5 8 . 9 8  2 7  7 2 1 , 6 0  2 - 1 9  5 8 9  
9  7 3  1  2  5  22 .01  5 5 4 . 9 2  2 .64  5  2  1 
9  7 4  2 2  5 5.95 5 2 0 8 - 7 0  2 - 0 9  5 1 0  

10  75 1 2  5  28 .53  6  50 .67  1 - 9 6  5 0 4  
1 0  76 2  2  5 9 . 0 6  13 3 4 4 . 3 7  2 .29 5 1 8  
1 1  9 7  1  2  5 1 3 . 3 8  1 17 .96  2 .28  5 1 3  
1 1  7 8  2 2  5  7 .86 4  1 2 2 . 1 0  2 . 0 6  4 8 3  
1 1  7 9  1 2  5  27 .97  1  8 .58  
1 1  8 0  2  2  5 1 .73 13 1 8 0 3 . 0 7  2.06 506  
12  8 1  1  2  5 2 3 . 1 0  1  1 0 . 3 9  1 . 7 8  4 8 2  
1 2  8 2  2  2  5 2 0 . 4 5  8  9 3 . 8 9  1 . 8 8  4 8 3  
12  8 3  1  2  5  2 3 . 3 5  0  
12 84  2 2  5 6 . 2 0  10 3 8 7 . 1 0  2 . 8 8  5  2  2  

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



Appendix Table 2. Kvichak R iver  t e s t  f i s h  catch of sockeye salmon by age 
and sex, w i t h  l eng th  (mm) and weight (kg),  1983. 

............................................................................. 
AGE GROUP 

4 2 5 2 5 3 63 TOTAL ............................................................................. 
MALES 

PERCENT 29.40 1.70 1.70 0.00 
AV LENGTH 518.92 531.77 522-46 0.00 
STD ERROR 1.87 6.56 6.85 0.00 
SAMP SIZE 218 13 13 0 

AV WEIGHT 2.44 2.52 2-75 0.00 
STD ERROR .04 .05 .14 0.00 
SAMP SIZE 93 7 4 0 

FEMALES 

PERCENT 59 .OO 5.60 2.40 .20 67.20 
AV LENGTH 506.30 529.05 514.28 544 -00 508.59 
STD ERROR 1 .O1 4.96 5.70 36.00 1.01 
SaMP SIZE 437 4 2 18 2 499 

AV WEIGHT 2.07 2.49 2.30 2.64 2.11 
STD ERROR .02 .l6 -14 .56 .02 
SAMP SIZE 205 1 7 9 2 233 

SEXES COMBINED 

PERCENT 88.40 7.30 4.10 .20 100.00 
AV LENGTH 510-50 529.68 517.67 544.00 512.26 
STD ERROR -92 4.09 4.38 36.00 .89 
SAMP SIZE 655 5 5 3 1 2 743 

AV WEIGHT 2,19 2.50 2.49 2.64 2.23 
STD ERROR -02 .12 .ll -56 .02 
SAMP SIZE 298 2 4 13 2 337 .............................................................................. 



Appendix Table 3. Egegik R iver  t e s t  f i s h  sockeye salmon catch, f i sh ing  time, 
index, mean weight, and length by s e t ,  1983. 

...................................................................... 
month day set station length f i s h ~ n g  catch index mean mean 

no . no.  sf net t lme wexght length 
(fathoms) (mln) (kg) (mm > . . .................................................................... 

J u n e  1 5  1 1 2 5 24.50 1 9.80 1.80 5 30 
1 5  2 2 2 5 33.70 3 21.36 2 - 3 8  534 
16 3 1 2 5 21.00 0 
16 4 2 2 5 15.50 1 15.48 2.28 530 
16 5 1 2 5 25.50 3 28.24 2.25 521 
16 6 2 2 5 32.50 5 36.92 2.62 5 5 2  
I ?  7 1 2 5 27. 10 0 
17 8 2 2 5 20.30 6 70.94 2.27 535 
$7 9 1 2 5 30.60 2 1 5 - 6 9  2.69 5 50 
17 10 2 2 5 30.80 2 15.58 2.02 501 
18 1 1  1 2 5 31.40 0 
18 1 2  2 2 5 30.10 2 15.95 3.25 587 
I8 13 E 2 5 32.00 3 22.50 2.81 5 5 5 
18 14 2 2 5 30.80 22 171.43 2.75 5 4 7 
19 1 5  1 2 5 33,30 5 36.04 2.29 526 
19 16 2 2 5 6.70 39 1325.39 2.25 54 % 
19 17 1 2 5 31 .OO 1 7.74 2-34 5 4 2 
19 18 2 2 5 3.60 22 1466.67 2.68 -5 6 2 
20 19 1 2 5 15.60 1 5  2 3 Q 0 7 7  2 - 4 4  531 
20 20 2 2 5 4.10 %6 936.59 2.68 547 
20 2 1  1 2 5 30.50 14 110.16 2.52 557 
20 22 2 2 5 1 5-40 17 26b.94 2.82 545 
2 1  23 1 2 5 20.60 3 3sb.95 2.51 554 
21 24 2 2 5 30.30 8 63.37 2.29 5 4 %  
21 25 1 2 5 27.80 1 8.63 2.38 5 3 2 
21 26 2 2 5 29. LO 0 
22 27 1 2 5 30.80 1 7.79 2.20 539 
22 28 2 2 5 28.40 1 a.is 2 -85 5 4 2 
23 29 1 2 5 30.80 2 15,58 2.94 571 
23 30 2 2 5 29.90 10 80.27 2.20 518 
23 31 1 2 5 31 .OO 6 46.45 2.47 536 
23 32 2 2 5 24.50 1 9 - 8 0  2.00 517 
24 33 1 2 5 29.70 2 16.16 2.88 5 5 7 
24 34 2 2 5 32.70 19 139.45 2.56 5 5 3 
24 35 1 2 5 15.30 23 360.78 2.56 545 
24 36 2 2 5 13.80 10 173.91 2.56 544 
2 5  37 1 2 5 31.90 0 
25 38 2 2 5 21.10 4 45.50 2.31 529 
2 5  39 1 2 5 30.60 3 23.53 2.71 5 54 
25 40 2 2 5 31 .OO 23 178.06 2.47 548 
26 41 1 2 5 31.90 1 1  8 2 - 7 6  2.91 543 
26 42 2 2 5 5.40 31 1377.78 2 . 3 1  542 
26 43 1 2 5 31 - 0 0  3 23.23 2.65 544 
26 44 2 2 5 4.60 24 1252.17 3.04 534 
27 45 1 2 5 6.70 41 1468.66 2.56 5 4 7 
27 46 2 2 5 1.50 2 2  3520.00 2.54 5 4 7 
27 47 1 2 5 12.50 44 844.80 2 - 6 5  544 

............................................................................. 
-Continued- 



Appendix Table 3. Egegik River t e s t  f i sh  sockeye salmon catch, fishing time, 
index, mean weight, and length by s e t ,  1983 (continued). 

...................................................................... 
month day set station length fishing catch index mean mean 

no. no. of net time weight length 
(fathoms) (min) (kg) ( m m >  ...................................................................... 

2 7  4 8  2  2  5  3 . 5 4  1 2  8 1 3 . 5 6  2 .54  5 4 8  
2 8  4 9  1 2  5  1 . 7 0  1 7  2 4 0 0 . 0 0  2 . 5 7  5  * 7  
2 8  5 0  2  2  5  1 . 6 0  2 1  3 1 5 0 . 0 0  2 . 8 5  5  3  7  
2 8  5 1  1  2  5 1 3 . 1 0  2 1  3 8 4 . 7 3  2 .66  5 3  8  
2 8  5 2  2  2  5  5 . 0 0  29  1 3 9 2 . 0 0  2 .65  5  4  2  
2 9  5 3  1  2  5  7 . 6 0  3 8  1 2 0 0 . 0 0  3 . 0 1  5 3 3  
2 9  5 4  2  2  5 1 . 3 0  22  4 0 6 1 . 5 4  2 .48  5  3  3  
2 9  55 1  2  5  1 3 . 5 0  1 3  2 3 1 . 1 1  2 .55  5  3  2  
2 9  5 6  2  2  5  2 0 . 5 0  1 9  222 .44  2 .79  5  3  3  
3 0  5 7  1 2  5  3 2 . 8 0  5 0  3 6 5 . 8 5  2 .39 5  2 6  
3 0  5 8  2  2  5  2 . 6 0  3 2  2953 .85  2 . 7 1  5 2 8  
3 0  5 9  1  2  5  16 .80  3 3  4 7 1 . 4 3  2 .34  5 3 8  
3 0  6 0  2  2  5  2 .50  1 2  1 1 5 2 . 0 0  2 . 7 0  5 4 9  

J u l y  1  6 1  1  2  5  5 .60  1 9  8 1 4 . 2 9  2 . 5 1  5 2 2  
1  6 2  2  2  5  7 . 2 0  16  5 3 3 . 3 3  2 .43  5 2 6  
1 6 3  1  2  5  1 6 . 4 0  2 0  2 9 2 . 6 8  2 .39  5 2 9  
1 6 4  2  2  5  8 . 0 0  2 7  8 1 0 . 0 0  2.58 5 3 4  
2  6 5  1 2  5  9 - 3 0  2 0  5 1 6 . 1 3  2 . 2 6  5 2 2  
2  6 6  2  2  5  3 . 0 0  2 2  1 7 6 0 . 0 0  2 .67  5 3 5  
2  6 7  1 2  5  2 9 . 8 0  2  1 6 . 1 1  2 .66  5 5 4  
2  6 8  2  2  5  9 . 8 0  3 7  9 0 6 . 1 2  2 . 6 1  5 4 2  
3  6 9  1  2  5  14 .20  3 2  5 4 0 . 8 5  2 .45  5 3 1  
3  7 0  2  2  5  4 . 3 0  2 0  1 1 1 6 . 2 8  2 .57  5  1 8  
3  7 1  1 2  5  3  2  1  1 6 8 . 0 0  2 . 6 1  5 3 5  
3  7 2  2  2  5  6 . 0 0  2 2  8 8 0 . 0 0  2 .72  5 3 6  
4  7 3  1  2  5  3 2 . 3 0  23  1 9 0 . 9 0  2 . 1 6  5 1 7  
4  7 4  2  2  5  1 0 . 3 0  1 6  3 7 2 . 8 2  2 . 3 6  5  1 5  
4  7 5  1  2  5  5 .50  3 5  1 5 2 7 . 2 7  2 .37  5 3 5  
4  7 6  2  2  5  1 . 3 0  1 7  3 1 3 8 . 4 6  2 . 6 9  5 4 6  
5  7 7  1  2  5  2 . 7 0  2 9  2 5 7 7 . 7 8  2 .54  5 3 7  
5  7 8  2  2  5  1 5 . 9 0  12  1 8 1 . 1 3  2 .48 5  2 8  
5  7 9  1  2  5  6 . 3 0  16  6 0 9 . 5 2  2 .36  5 2 1  
5  8 0  2  2  5  8 . 7 0  14  3 8 6 . 2 1  2 . 4 7  5  1 9  
6  8 1  1  2  5  2 3 . 9 0  1 8  1 8 0 . 7 5  2 . 2 1  5 2 5  
6  8 2  2  2  5  3 0 . 2 0  3 7  2 9 4 . 0 4  2 .39  5  2 9  
6  8 3  1  2  5  5.40 23  1 0 2 2 . 2 2  2 .44 5  3 2  
6  8 4  2  2  5  1 . 5 0  3 3  5 2 8 0 . 0 0  2 .45 5  26  
7  8 5  1 2  5  1 2 . 8 0  8  1 5 0 . 0 0  2 .19  5 1 9  
7  8 6  2  2  5  1 7 . 9 0  2  26 .82  2 . 1 3  5  1 2  
7  8 7  1  2  5  1 7 . 5 0  3 8  5 2 1 . 1 4  2 .90 5 3 6  
7  8 8  2  2  5  8 . 5 0  23 6 4 9 . 6 1  2 . 3 8  5 4  1  
8  8 9  1  2  5  6 . 4 0  15 5 6 2 . 5 0  2 .13  5  1 4  
8  9 0  2  2 5  1 3 . 3 0  1 0  1 8 0 . 4 3  2 . 9 1  5 2 6  
9  9 1  1 2  5  1 5 . 8 0  3 4  5 1 6 . 4 6  2 .34  5 2 7  
9  9 2  2  2  5  2 . 1 0  1 6  1 8 2 8 . 5 7  2 .50  5  4 0  
9  9 3  1  2  5  7 . 8 0  19  5 8 4 . 6 2  2 . 2 8  5  1 8  
9  9 4  2  2  5  9 . 4 0  2 8  7 1 4 . 8 9  2 .54 5 3 9  

1 0  9 5  1  2  5  2 3 . 8 0  1 0  1 0 0 . 8 b  2 .29  5 2 4  
1 0  9 6  2  2  5  8 . 8 0  15 4 0 9 . 0 9  2 .44  5 4 2  
1 0  9 7  1  2  5  1 9 . 8 0  14  1 6 9 . 7 0  2 .28  5  2 0  
1 0  9 8  2  2  5 9 . 1 0  16  421.913 2 . 6 1  5 4 7  ...................................................................... 



Appendix Table 4. Egegik River t e s t  f i s h  catch of sockeye salmon by age 
and sex, w i t h  length (mn) and weight ( k g ) ,  1983. 

----------------------------------------------------------------s-----------------------eG 

AGE CROUP 
4 2 5 2 5 3 63 64 TOTAL 

----OI------------P----------------------------------------------------------------------= 

MALES 

PERCENT 2.70 1.90 32.00 4-00 , 10 40.70 
AV LENGTH 515.31 594.80 540.15 602.38 543.50 547.18 
STD ERROR 4.74 4.60 1 - 1 5  3.82 1-50 1-05 
SAMP SIZE 36 2 5 416 5 3 2 532 

AV WEIGHT 2.31 3.82 2.71 3.7 1 0.00 2-83 
STD ERROR . l l  .24 .03 .PO 0.00 -03 
SAMP SIZE 13 8 153 2 1 0 195 

FEMALES 

PERCENT 4.20 2.30 48.00 4.40 .40 59.30 
AV LENGTH 509.29 573.81 521.80 583-45 513.50 527.05 
STD ERROR 2.90 3.37 .74 3.5 1 7.66 -70  
SAMP SIZE 5 6 3 1 6 2 5 58 6 776 

AV WE f GHT 2.06 3.04 2-20 3.08 1.80 2.29 
STD ERROR -07 .!I .02 -08  0.00 .02 
SAMP SIZE 16 12 248 28 1 305 

SEXES COMBINED 

PERCENT 6.90 4.20 80.00 8.40 .50 100.00 
AV LENGTH 511.65 583.3 1 529.14 592.46 519.50 535.48 
STD ERROR 2.56 2.78 .64 2.59 5.76 .59 
SAMP SIZE 92 56 1 ,041 1 1  1 8 1,308 

AV WEIGHT 2.16 3.39 2.40 3.38 1.80 2.51 
STD ERROR .06 .12 .02 .06 0.00 .02 
SAMP SIZE 29 20 40 1 49 1 5 00 
.......................................................................................... 



Appendix Table 5. Ugashik River  t e s t  f i s h  sockeye salmon catch, f i s h i n g  time, 
index, mean weight, and l eng th  by set,  1983. 

...................................................................... 
month d a y  set station length fishing catch index mean mean 

no. no. of net t lme weight length 
(fathoms) (mln) (kg (mm) ...................................................................... 

June 2 0  1 1  2  5  6 . 5 0  0  
2 0  2  2  2  5  7 . 0 0  0  
2 1  3  1 2  5  1 0 . 6 2  1  2 2 . 6 0  2 . 3 0  5  4  0  
2 1  4  2 2  5  1 2 - 1 3  0  
2 1  5  1  2  5  1 3 . 3 4  2  3 5 . 9 8  1 , 7 0  4 8 8  
2 1  6  2  2  5  8 . 4 5  1  2 8 . 4 0  2 . 9 0  5  5  5  
2 2  7  1  2  5  1 1 . 0 0  0  
2 2  8  2  2  5  1 3 . 0 0  1  1 8 . 4 6  3 . 8 6  5  8  3  
2 2  9  1 2  5  1 3 . 6 0  2  3 5 . 2 9  2 . 5 4  5 3 2  
2 2  1 0  2  2  5  1 6 . 0 0  0  
2 3  1 1  2  2  5  1 0 . 3 0  0  
2 3  1 2  1  2  5  1 4 . 0 0  1 1 7 . 1 4  2 . 1 3  5 0 4  
2 4  1 3  2  2  5  1 0 . 7 0  0  
2 4  1 4  1 2  5  1 2 . 0 0  1  2 0 . 0 0  2 . 7 0  4 9 3  
2 4  1 5  2  2  5  1 3 . 4 0  0  
2 5  1 6  1 2  5  1 2 . 0 0  3  6 0 . 0 0  2 . 1 2  5  0  9  
2 5  1 7  2  2  5  1 0 . 0 0  0  
2 5  1 8  1 2  5  1 2 . 0 0  3  6 0 . 0 0  2 . 4 4  5 3 8  
2 5  1 9  2  2  5  1 2 . 9 0  0  
2 6  2 0  2  2  5  8 . 1 8  0  
2 6  2 1  1  2  5  9 . 2 9  4  1 0 3 . 3 4  2 . 3 0  5 3 0  
2 6  2 2  1 2  5  1 4 - 2 5  0  
2 6  2 3  2  2  5  1 2 . 0 8  0  
2 7  2 4  1  2  5  1 0 . 0 0  1  2 4 . 0 0  2 . 9 0  5 5 3  
2 7  2 5  2  2 5  9 . 5 0  0  
2 7  2 6  1  2  5  1 2 . 5 6  1  1 9 . 1 1  
2 7  2 7  2  2  5  1 2 . 1 0  0  
2 8  2 8  1 2  5  9 . 5 0  1  2 5 . 2 6  3 . 1 0  5 8  1  
2 8  2 9  2  2  5  8 . 1 5  0  
2 8  3 0  1  2  5  8 . 8 0  1  2 7 . 2 7  1 . 9 2  5 0 5  
2 8  3 1  2  2  5  1 0 . 8 0  0  
2 9  3 2  1  2  5  1 2 . 1 0  1  1 9 . 8 3  2 . 3 2  5 3 8  
2 9  3 3  2  2  5  9 . 0 5  0 
3 0  3 4  1  2  5  1 1 . 4 8  0  
3 0  3 5  2  2  5  1 0 . 6 8  0  
3 0  3 6  1  2  5  1 2 . 6 0  2  3 8 .  LO 2 .60  5  6  4  
3 0  3 7  2  2  5  1  1 . 9 0  0  

July 1 3 8  1  2  5  1 1 . 2 0  0  
1  3 9  2  2  5  7 . 9 0  1  3 0 . 3 8  
1 GO 1 2  5  1 1 . 0 0  1  2 1 . 8 2  2 . 9 8  5 8  1  
1  4 1  2  2  5  8 . 5 0  1  2 8 . 2 4  1 . 9 2  5 0 5  
2  4 2  1  2  5  1 2 . 9 0  2  3 7 . 2 1  2 . 6 3  5 2 6  
2  4 3  2  2  5  1 3 . 1 0  0  
2 4 4  1  2  5  1 0 . 8 1  4  8 8 . 8 1  3 . 3 0  5  7 6  
2  4 5  2  2  5  1 2 . 0 0  2  4 0 . 0 0  2 . 5 1  5  3  3  
3  4 6  1  2  5  9 . 3 4  4  1 0 2 . 7 8  2 . 1 7  5 0 5  
3  4 7  2  2  5  1 3 . 5 0  5  8 8 . 8 9  2 . 5 2  5 5 0  
3  4 8  1  2  5 8 . 3 5  4  1 . 9 7  2 . 3 3  5  5 0  



Appendix Table 5. Ugashik R iver  t e s t  f i s h  sockeye salmon catch, f i s h i n g  t ime, 
index, mean weight, and l eng th  by se t ,  1983 (cont inued).  

...................................................................... 
month day set station length frshing catch index mean mean 

no. no. of net t line weight length 
(fathoms) (min) (kg ( m m )  ........................................................................ 

3 49 2 2 5 8,98 12 320.71 2.33 5 3 2 
4 50 I 2 4 12.70 5 94,49 2.60 556 
4 51 2 2 5 11.50 1 1  229.57 1.84 5 10 
4 52 I 2 5 10,6% 8 180.79 2.38 528 
6 53 2 2 5 10,82 1 1  243.99 2.47 521 
5 54 1 2 5 11,OO 5 109.09 2.25 509 
5 5 5  2 2 5 7 - 4 5  3 96.64 2.51 539 
5 56 1 2 5 10.95 4 87.67 1.93 5 0 2 
5 57 2 2 5 10.03 2 47.86 2.04 5 0 2 
6 58 1 2 5 13.10 9 164.89 2.93 545 
6 59 2 2 5 11.42 9 $89.14 2 - 4 8  5 2 8 
6 6 0  1 2 5 8.72 6 165.14 2.80 526 
6 61 2 2 5 11.46 3 62.83 2.30 538 
7 62 1 2 5 13.38 6 107.62 2 - 3 5  4 5 5 
7 63 2 2 5 12.05 6 119.50 2.25 519 
7 64 1 2 5 11.10 10 216.22 2 - 4 6  5 2 1  
7 65 2 2 5 12.79 6 112.59 2.88 542 
8 66 1 2 5 10.10 36 855,45 2.64 5 4 3 
8 6 7  2 2 5 10.30 15 349.51 2.06 521 
8 6 8  1 2 5 8.67 4 910.73 1.88 487 
8 69 2 2 5 9.84 6 146.34 2.29 537 
9 70 1 2 5 11.01 26 566.76 2.82 542 
9 71 2 2 5 8.49 12 339.22 2.52 546 
9 72 1 2 5 2.59 2 185.33 554 
9 73 2 2 5 10.79 18 400.37 2 - 4 0  
10 74 I 2 5 2.95 59 4800 - 0 0  2.70 520 
10 75 2 2 5 6.08 31 1223.68 2.33 539 
10 76 1 2 5 4.67 43 2209.85 2.40 522 
10 77 2 2 5 6.83 22 773.06 2.52 529 
1 1  78 I 2 5 1.98 50 6060.61 
1 1  79 2 2 5 7.13 25 841.51 
1 1  80 1 2 5 3.77 30 1909.81 2.47 516 
1 1  8 1  2 2 5 1.33 29 5233.08 
12 82 1 2 5 2.30 22 2295.65 2.45 514 
12 83 2 2 5 1.83 24 3147.74 2.57 5 06 
13 84 1 2 5 3.50 9 617.14 3.05 522 
13 85 2 2 5 3.50 29 1988.57 2.62 520 
13 86 1 2 5 2.16 30 3333.33 2.01 518 
13 87 2 2 5 5.66 27 1144.68 2.41 5 26 
14 88 1 2 5 2.25 18 1920.00 2.36 522 
14 89 2 2 5 2.55 22 2070.59 1.89 527 
14 90 1 2 5 2.26 27 2867.16 2. LO 5 15 
14 91 2 2 5 1.73 14 1942.20 2.32 503 
15 92 1 2 5 3.93 1 1  671.76 2 - 8 9  524 
15 93 2 2 5 5.77 25 1039.86 2.52 528 
15 94 1 2 5 4.59 22 1150.33 2.33 5 19 
15 95 2 2 5 3.05 14 1101.64 2.11 5 3 4 
16 96 1 2 5 4.00 6 360.00 2.07 545 
16 97 2 2 5 10.29 10 233.24 2.79 514 
16 98 1 2 5 5.46 13 571.43 2.03 534 
16 99 2 2 5 7.82 1 1  337.60 2.42 534 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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1983 IGUSHIK RIVER ESCAPEMENT TEST FISHING 

Wesley A. Bucher 
and 

Mark Frederi ckson 

Alaska Department of Fish and Game 
Division of Comercial Fisheries 

Dillingham, Alaska 

INTRODUCTIOP! 

The Igushi k River t e s t  fishing project was ini t ia ted in 1976 (McBride 1978) 
and has been conducted annually since that  time (McBride and Clark 1979; 
Minard 1981 ; Bucher 1983). The objective of the project i s  to obtain e s t i -  
mates of sockeye salmon escapement into the lower portion of the Igushik 
River immediately a f t e r  the f ish have passed through the commercial fishery 
(Figure I ) .  These estimates are incorporated into management decisions since 
final enumeration of Igushik River spawning escapement occurs f ive to ten 
days l a t e r  a t  the out let  of Amanka Lake. 

METHODS AND MATERIALS 

Test Fishina 

The fishing s i t e  on the Igushik River was in the same general location as 
that  used during 1980-1982. This s i t e  was selected because tagging studies 
showed minimal flushing of sockeye salmon back out of the river from that  
location (McBride 1980). This season the f i r s t  nine sets  were made about 
100 m upstream from the original s i t e .  While this  may a t  f i r s t  appeared to 
be an insignificant change, physical characteristics of the river bank a t  the 
two s i t e s  were quite different.  The upstream s i t e  had a f a i r ly  sharp cutbank, 
while the original s i t e  had a gradual sloping bank. I t  was thought that 
sockeye salmon distribution would be more concentrated a t  the cutbank s i t e  
than a t  the original s i t e ,  since river velocity should have been greater in 
the vicinity of the cutbank s i t e .  This hypothesis was tested by making s ix 
successive se ts  a t  both s i t e s ,  and calculating the percent difference in t e s t  
f i  sh i ndi ces. 

A 45.5 m (25  fm) g i l l  net with 13.7 cm (5-3/8 in)  stretched mesh was fished 
during each high t ide a t  both s i t e s  which were on the l e f t  bank facing upstream. 
Actual fishing methods were consistent with past years. The g i l l  net was se t  
15 minutes before the time of each high t ide,  as indicated in the local t ide  
tables,  and remained fishing 30 minutes or until approximately 25 salmon were 
caught, whichever came f i r s t .  The objective was t o  minimize the catch while 
s t i l l  obtaining a good estimate of abundance. The standard t e s t  f ish index 



F igu re  1. Loca t i on  o f  t he  I p u s h i k  R i ve r  coun t inp  tower, t h e  v i l l a g e  of Manokotak, 
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 .  



catch per 100 fathom-hours) was calculated for  each se t .  Length and weight 
measurements were obtained from a t  leas t  10 f ish caught in each se t .  

Escapement Estimates 

Test f ish indices were calculated for  each high t ide  and averaged each day 
to  yield a daily t e s t  f ish index value. During the season estimates of cumu- 
la t ive  escapement past the t e s t  fishing s i t e  were calculated by two different 
methods. While both estimated cumulative escapement by mu1 t i  plyi ng cumulative 
t e s t  f ish index points by the number of spawners per index point (EPI) , differ- 
ent techniques were used to estimate EPI. The f i r s t  method used mean weight 
of sockeye salmon caught in the t e s t  fishery to estimate EPI. The second cor- 
related cumulative t e s t  f i sh  indices with cumulative tower counts a t  Amanka 
Lake during subsequent 24-hour periods to estimate EPI (Paul us 1968). 

RESULTS AND DISCUSSION 

Test fishing was conducted from 18 June until 13 July (Table 1 ) .  Catches a t  
upstream s i t e  were consistently higher than catches made a t  the original s i t e  
(Tab1 e 2 ) .  Therefore, to  be consistent with data from prior years, index 
points for  the f i r s t  nine se ts  made upstream were proportionally adjusted 
downward, and t e s t  fishing for  the remainder of the season was conducted a t  
the original location. 

Correlation analysis of cumulative t e s t  f ish index points and cumulative 
tower escapement estimates a f t e r  the season showed that a four-day lag time 
produced the best f i t  between tower counts and t e s t  f ish indices (Table 3 
and Figure 2 ) .  Lag time has ranged from two to seven days since the project 
was started (Table 4 ) .  

Post-season escapement estimates based on t e s t  fishing index points remained 
w i t h i n  40% of the actual escapement a f te r  20 June (Table 5 ) .  However, during 
the season, both methods used produced escapement estimates which were much 
greater than actual total  tower counts. Reasons for overestimates have not 
yet been determined. 

The EPI for the 1983 season, calculated by dividing the cumulative tower count 
a t  day n+4 (four days lag time) by the cumulative t e s t  fish indices (161,754 
spawners / 15,321.7 indices),  was 11.4. This was the lowest EPI value ever 
observed since ini t ia t ion of the project i n  1976 (Table 6) .  Sockeye salmon 
mean weight for  the season, 2.7 kg (6.1 I b ) ,  was also the lowest ever recorded. 
The relationship between mean weight and EPI was not consistent w i t h  past data, 
which show a strong negative correlation of mean weight and EPI (Figure 3 ) .  
Since the 1983 data point was considered t o  be an o u t 1  i e r ,  a new regression 
equation was not recalculated for use during the 1984 season. 

Test f ish data were unreliable f o r  predicting escapement to  the Igushik River 
during the 1983 season. Tagging studies done in the past indicated that few 
sockeye caught a t  the t e s t  f ish s i t e  moved back downriver when the t ide began 
t o  ebb. However, sockeye salmon may have traveled downriver past the t e s t  



Table 1. Sockeye salmon escapement i n t o  I gush i k  R i ve r  system as indexed a t  
t he  t e s t  f i s h  s i t e  and enumerated a t  t he  tower a t  Amanka Lake, 1983. 

Pes t  F i sh  I nd i ces  
Tower Counts 

Date Index Accurn. D a i l y  Accum. 

- 

I The d a i l y  index  i s  t he  average of bo th  h i g h  t i d e s  f o r  each day. 
2 Data i s  f o r  one t i d e  on ly .  



Table 2 .  Comparison of t es t  fish indices a t  two different fishing s i tes  100 rn 
apart on the Igushi k River, 1983. 

Daily Indices 
MJ ustment Ti& 

Date Upriver S i t e  Origindl S i t e  Factor (Re 

Mean .59 
- - - - - - -- - -- - - - 

Adjustment Factor - original s i t e  indices/upriver s i t e  indices. 



Table 3. C o r r e l a t i o n  of aecumul a t i v e  t e s t  f i s h  i nd i ces  w i t h  accumulat ive 
escapement a t  I gush i k  R i ve r  w i t h  var ious  l a g  t imes, 1983. 

Lag Time C o r r e l a t i o n  C o e f f i  e i e n t  

2 Day Lag 
3 Day Lag 
4 Day Lag 
5 Day bag 
6 Day Lag 
7 Day Lag 

Four-day l a g  t ime  demonstrated h i ghes t  c o r r e l a t i o n  
c o e f f i c i e n t  and was used i n  t h i s  ana l ys i s .  



Test  F i sh  Ind ices  - Tower Counts 

JUNE JULY 

Figure  2. Igush ik  River  accumulative t e s t  f i s h i n g  ind ices  and tower counts, 
1 983. 

-61 - 



Table 4. Co r re la t i on  o f  accumulative t e s t  f i s h  i nd i ces  w i t h  accumu~at ive 
escapement used t o  ca l cu la te  l a g  t ime between the  t e s t  f i s h  s i t e  
and the  tower, 1976-1 983. 

Year 
Cor re la t i on  
CsePPi c i  en t  Lag Time 

7 Bays 
7 Days 
7 Bays 
2 Days 
4 Days 
4 Days 
5 Days 
4 Days 

Cor re la t i on  i s  between est imated escapement a t  the  
t e s t  f i s h  s i t e  and the  actual  escapement enumerated 
a t  the tower; subsequent years corke la te  accumulative 
t e s t  f i s h  ind ices  w i t h  actual  escapement. -- 

* Fish ing  s i t e  was approximately 10 km downstream from 
the present  s i t e .  Tagging s tud ies  i n d i c a t e  t r a v e l  
t ime o f  one day between the  two f i s h i n g  s i t e s  (McBride 
19789. 



Table 5. Sockeye salmon escapement into the Igushik River system as estimated 
by the Igushik River inside t e s t  fishing project, 1983, 

Date 

Accum. 
yest Fish Estimated , Actual 

Index Escapement Escapement 
3 Accuracy 

- -- 

Estimated escapement = (Accum. t e s t  f ish index) x (No. spawners/index 
point). 
Actual escapement = Akcumulative tower count on day n + 4 ( 4  day lag 
time). 

3 Accuracy = Estimated escapement/actual escapement. 



Table 6. Individual  mean weight and spawners per  index po in t  of sockeye 
salmon caught a t  Igushik River t e s t  f i s h i n g  r i t e ,  1976-1983. 

Mean Spawners Per 
Year Weight (Kg) Index Poin t  

Weight da ta  from Igushi k s e c t i o n  c o m e r c i a l  ca tch .  



Mean Weight ( k g )  

Figure 3. Relationship between mean weight (kg) and number of spawners per 
t e s t  fishing index point for Igushik River sockeye salmon, 1976- 
1 983. 

This data point not included in calculation of the regression line.  
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