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INTRODUCTION 

The Alaska Board of Fisheries, in its spring 1989 meeting, established "historical commercial harvest 
_guideline allocation" percentages for coho salmon. The percentages set by the Board were as follows: 

Troll 61% 
Purse Seine 19% 
Drift Gill Net 13% 
Set Gill Net 7% 

In establishing the commercial catch allocation percentages the Board stated that subsistence, personal 
use, and sport harvest of coho are not affected by the commercial allocations. The commercial 
allocations apply only to the dismbution of the commercial coho harvest among the different commercial 
gear types. 

Regarding the commercial allocation guidelines, the Board noted, "These percentages are guidelines only 
and may vary from season to season given natural fluctuations in salmon abundance and distribution and 
the limitations of fisheries management It is, however, the Board's intent that these allocation guidelines 
be met as closely as possible over the long term." 

The purpose of t h~s  paper is to investigate the history of gear catch percentages and factors affecting 
them. Information is also presented on the degree of annual variability which has occurred in gear catch 
percentages under past management programs. Such will hopefully, provide some fishermen with an idea 
of the amount of year to year variation to expect given the Board's intent that the Department not 
"disrupt any of the traditional commercial fisheries upon which this allocation is founded" in managing 
for the allocations. 

DATA 

Data analyzed consisted of weekly and season cumulative catches by commercial purse seine, drifi gill 
net, set gill net and troll gear of coho salmon exclusive of Annette Island and Special Harvest Area 
catches (Appendix Tables 1 - 4). Troll catches were also tabulated for the Yakutat districts (1 8 1, 183, 
and 189) separately and subtracted from the total troll catch when appropriate (Appendix Table 5). Only 
data slnce 1975 to present were used in the analysis as they were thought to best reflect the current 
fishing structure. 



ANALYSIS 

Simple linear correlation analysis of cumulative troll catch by week with total season purse seine, drift 
gill net and set gdl net catches was used to look for trends. Troll catch was used as an early season 
indicator of coho run strength and as the independent variable because: (1) it accounts for the majority 
of the coho salmon catch, and (2) timing of the catch is 2 to 4 weeks earlier than other fisheries (Figure 
1). Since the directed mll fishery on coho occurs first, it comprises up to 90% of the total catch early 
in the season. Troll catch as a percentage of the total catch decreases as the season progresses, while 
purse seine, set gill net and drift gill net percentages increase (Figure 2). Stepwise linear regression was 
used to examine the relation between season cumulative drift gill net catch (the dependent variable) and 
the weekly cumulative purse seine and troll catches. Simple linear regression was used to examine: (1) 
the relationship between abundance of coho and pink salmon, (2) troll catches in the Yakutat area versus 
set gill net catches in the Yakutat rivers, and (3) the total run size (as indexed by total catch) and the 
percent of the catch taken by gear type. . 

RESULTS 

Correlation Analysis of Purse Seine, Drift Gill Net Set Gill Net and Troll Catches 

Correlation analysis was run by week beginning with Statistical Week 31 (average midweek date = July 
30). Catch totals used were for the actual statistical week in that year. However, average midweek date 
for that statistical week over al l  years is reported for convenience of the reader. Significant correlations 
were found beginning in Week 31 between cumulative troll catch by week and total cumulative purse 
seine and drift gill net catches (Table 1). Correlation coefficients (?) were 0.69 for the drift gill net 
fishery and 0.75 for the purse seine fishery for Week 31. The coefficients improved over time for the 
purse seine fishery up to 0.82 in week 39 (average midweek date = September 24). Coefficients 
degraded for the drift gill net fishery over time but improved to 0.67 by week 38 (average midweek date 
= September 17). Very poor correlations were found between cumulative troll catch by week and set 
gill net catches. Correlations were as low as 0.06 and peaked at 0.10 in Week 38. 

Stepwise Linear Regression of Drijl Gill Net Catch on Purse Seine and Troll Catch 

Set gill net catches (Yakutat) were excluded in order to more thoroughly investigate the relationship 
between those fisheries in the contiguous area of Southeast Alaska, the purse seine, troll and drift gill 



net fisheries. The troll data set still included the Yakutat catches. Stepwise regression was used to 
examine the predictive capabilities of the combined troll and purse seine cumulative weekly catches for 
drift gill net catches. Beginning in Week 31, the first variable to be added to the regression was the troll 
catch. with a partial i of 0.69. Beginning in Week 34 (average midweek date = August 20). the purse 
seine catch was the first variable entered, with a partial ? of 0.69. The correlation coefficient increased 
each week until Week 40 (average midweek date = October I), where it peaked at 0.82. 

Covarying Abundance of Pink and Coho Salmon 

The troll fishery targets on coho salmon during a major portion of the summer season with the catch 
directly proportional to the amount of effort expended by the fleet. This is not true for the purse seine 
fleet as there is no directed purse seine fishery for coho. Fishing time and effort during the period 
which coho salmon are available to the purse seine fleet is dependent upon plnk salmon abundance. A 

simple linear regression using purse seine coho catches as the dependent variable and purse seine pink 
salmon catches as the independent variable was used to examine the relationship between the two. A 
correlation coefficient of 0.82 was found between the two variables (Table 3, Figure 2). Another 
regression was run to further examine the relationship between pink and coho salmon abundance. The 
purse seine pink catch was again used as the independent variable, with troll coho catch as the dependent 
vanable (Figure 3). A correlation of 0.77 was found (Table 4). It would appear that the magnitude of 
the coho salmon catch by the purse seine fleet is not purely a function of extra time but possibly that 
the abundance of pink and coho salmon vary together positively. 

Historical Gear Catch Percentages 

Annual gear catch percentages of coho salmon have varied from year to year (Figure 4, Table 5). Since 
1960, the percent of catch for the purse seine fleet has varied from 8.2% to 37.6% of the total coho 
salmon catch (Table 5). In general, the percent of catch was higher than the present Board allocation 
of 19% until 1972 when it began to oscillate around i t  The average from 1960 to 1988 was 21.6% with 
a standard deviation of 8.4%. Between 1975 and 1988, the average was 16.2% and the standard 
deviation was reduced to 3.7%. 

The drift gill net percent of the catch has varied between 5.6% and 21.6% since 1960 (Figure 4, Table 
5:. Tine annual percentage was below the Board allocation of 13% between 1960 to 1966, above it 
between 1967 and 1978, and again below it from 1979 to 1987. The average percent between 1960 and 
1988 was 12.8% with a standard deviation of 4.7%. During the period of 1975 to 1988, the average was 
also 12.8%, but the standard deviation increased slightly to 5.0%. 



The set gill net percent of the coho catch has varied about the Board allocation percentage of 7% 
(Figure 4, Table 5). A major deviation occurred in 1988 with 20.3% of the catch occumng in set gill 
nets. The avenge annual percentage between 1960 and 1988 was 8.6% with a standard deviation of 
1.3%. The average between 1975 and 1988 was also 8.6%, while the standard deviation decreased to 
-1.070. 

Except for 1969, the annual percent of catch for the troll fleet between 1960 and 1973 had been below 
the Board allocation of 61% (Figure 4, Table 5). It varied about the allocation percentage between 1373 
and 1978. Except for 1988, it has always been greater than the Board's allocation since 1979. During 
the period of 1960 to 1988, the average annual percent was 57.0% with a standard deviation of 9.4%. 
Between 1975 and 1988, the average annual percentage was 62.3% with a standard deviation of 6.9%. 

Annual Catch Percentage by Gear Type Versus Total Yearly Catch 

Finally, scatterplots and regression were used to examine the relationship between run size, using total 
commercial. catch as an index of run size, and percent of the catch by gear type. The regression between 
purse sane catch and total coho catch was not significant (Table 6) but the data suggests that there is 
a tendency for the purse seine fleet to take a hgher percentage of the catch when the coho run size is 
large (Figure 5). The regression between drift gill net and total catch was also not significant (Table 
6). However, the data shows that there is a tendency for the gill net fleet to take a lower percentage 
when the run size of coho is large (Figure 6). The regression of set gill net on total coho catch was also 
not significant (Table 6) and it also tends to take a lower percentage when the total run size is large 
(Figure 7). Finally, the regression of troll catch on total catch was not significant (Table 6). It showed 
a tendency for the troll fleet to take a larger percentage of the catch when the run size of coho is large 
(Figure 8). 

Exclusion of Yakutat Set Gill Net 

Because of the poor correlation between the catches of the Yakutat set gill net and the other fisheries, 
scatterplots and regressions were performed on Y akutat set net catches and Yakutat (Districts 18 1, 189, 
183) troll catches to look for an indicator for size of the set gill net catch. Data show a weak positive 
relationship between the set gill net and troll catches (Table 7, Figure 9). 

The percentage of catch by gear type was also calculated excluding Yakutat set gill net catches. The 
troll percentage was 67.2%, up 6.156, purse seine percentage was 18.3%, down .7%, and the drift gill 
net percentage was 14.596, up 1.5%. Drift gill net percent of catch ranged from 2.9% to 22.6%, purse 
seine percentage ranged from 9.0% to 22.9%, and troll percentage ranged from 55% to 80%. All 



reg-essions were not si,~ficant and showed the same trends as in the analysis that included Yakutat 
(Table 8). 

DISCUSSION AND CONCLUSIONS 

Good correlations existed for catches of coho salmon between the troll, drift gill net and purse seine 
fishenes. However, none correlated with catches from the set gill net fishery. The troll catch was the 
best indicator for the purse seine catch. Timing between the catches was also similar. Troll catches of 
coho salmon began before purse seine catches, but purse seine catches were finished earlier, with the troll 
catch extending another couple of weeks. Neither the troll nor purse seine fishery alone provided a good 
Indication of what the drift gill net catch would be even though the drift gill net fishery was 
approximately 4 weeks later. The purse seine and troll catches together provided a reasonable indication 
of what could be expected in the drift gill net catch. 

Abundance of coho salmon varied positively with abundance of pink salmon. Catches of coho salmon 
by the purse seine fleet increased during years of high pink salmon abundance through both increased 
numbers of coho salmon and increased fishing time for pink salmon. 

Coho catches by troll, purse seine or drift gill net did not correlate with, or provide an indication of, 
what the set gill net catches would be. This was because significant numbers of Yakutat-origin fish were 
not caught by drift gill net or purse seine gear given the relative geographic isolation of the Yakutat 
systems and coho migratory patterns. Although the troll fishery caught significant numbers of Yakutat 
origin coho in some years, it was a small percentage of the overall troll coho catch. 

Historically, there have been some large oscillations about the average catch percentages. Since 1975, 
95% confidence intervals have been 8.1 %, 10.996, 8.7% and 15.0% for the purse seine, drift gill net, set 
gill net and troll fisheries, respectively. 

Although good early season indications of overall coho salmon catch can be obtained, it is not possible 
for the department to ensure that gear groups receive a constant percentage each year. With the small 
span of time separating the troll and purse seine catches, and the lag in receiving precise catch 
information, it would be extremely difficult for the depamnent to manage for a ratio (3.2:l) of troll to 
purse seine catch and to obtain the subsequent correct share for the drift gill net fishery. Direct 
management action would be required to attain this goal. This would be difficult since the drift gill net 
fisheries are managed in most cases for species other than coho salmon. This would also be against the 
Board's directive of not disrupting traditional fisheries. 



The Board recowzed these problems when it stated "these percentages are guidelines only and may vary 
from season to season given natural fluctuations in salmon abundance and distribution and the limitations 
of fisheries management". In addition, the Board noted that, on average, past allocative percentages 
were generally met under existing management programs. Although the Board directed the department 

not to disrupt mdiuonal fisheries, it lefr valid previous management provisions for allocation including: 
(11 the 10 day moll closure, (2) the 8 day on - 6 day off regulation for northern inside areas, and (3) the 
srate waters troll weekly fishing periods in the Yakutat area. Given these considerations, it can be 

expected that the percent of catch by gear type will vary by the historical 95% confidence intexvals 
during the coming years. 



Table 1. Coefficient of determination (r2) between 
the weekly cumulative troll catch and total 
seasonal catches of coho salmon by purse 
seine, drift gill net and set gill net 
fisheries, Southeast Alaska, 1975 to 1988. . 

Average 
Midweek Date 

Purse Drift Set 
Seine Gill Net Gill Net 

July 30 

Aug 6 

Aug 13 

Aug 20 

Aug 27 

Sept 3 

Sept 10 

Sept 17 

Sept 24 

Oct 1 

Oct 8 



T a b l e  2 .  P a r t i a l  and f u l l  c o e f f i c i e n t s  o f  d e t e r m i n a t i o n  
(r2) between weekly c u m u l a t i v e  t r o l l  and p u r s e  
s e l n e  c a t c h e s  and c u m u l a t i v e  s e a s o n a l  d r i f t  g i l l  
n e t  c a t c h e s  o f  coho salmon i n  S o u t h e a s t  Alaska  
e x c l u s i v e  o f  A n n e t t e  I s l a n d  and S p e c i a l  H a r v e s t  
Areas ,  1975 t o  1988. 

Week S t e p  V a r i a b l e  P a r t i a l  r2 Model r2 P r o b  > F 

T r o l l  
S e i n e  

T r o l l  
S e i n e  

T r o l l  
S e i n e  

S e i n e  
T r o l l  

S e i n e  
T r o l l  

S e i n e  
T r o l l  

S e i n e  
T r o l l  

S e i n e  
T r o l l  

S e i n e  
T r o l l  

S e i n e  
T r o l l  

S e i n e  
T r o l l  



Table  3 .  R e s u l t s  of regre .ss ion between t h e  dependent  
v a r i a b l e  t o t a l  p u r s e  s e i n e  c a t c h  of coho salmon 
and t h e  independen t  v a r i a b l e  t o t a l  p u r s e  s e i n e  
c a t c h  of p i n k  salmon i n  S o u t h e a s t  Alaska e x c l u s i v e  
of Anne t te  I s l a n d  and S p e c i a l  Harves t  Areas ,  1975 
t o  1988.  

Dependent V a r l a b l e  = P u r s e  s e i n e  c a t c h  of coho salmon 

Independent  V a r l a b l e  = P u r s e  s e i n e  c a t c h  of p i n k  salmon 

I n t e r c e p t  
S t d  err  of Y 
R s q u a r e d  
N o .  o f  o b s e r v a t i o n s  
Degrees  of Freedom 
Slope  
S t d  e r r  of s l o p e  



T a b l e  4 .  R e s u l t s  of r e g r e s s i o n  between t h e  dependen t  
v a r i a b l e  t o t a l  t r o l l  c a t c h  of coho salmon and t h e  
independen t  v a r i a b l e  t o t a l  p u r s e  s e i n e  c a t c h  of 
p i n k  salmon i n  S o u t h e a s t  Alaska  exclusive of 
A n n e t t e  I s l a n d  and S p e c i a l  Harves t  Areas ,  1975 t o  
1988.  

Dependent V a r i a b l e  = T r o l l  c a t c h  of coho salmon 

Independen t  V a r i a b l e  = P u r s e  s e i n e  c a t c h  o f  p i n k  salmon 

I n t e r c e p t  4 0 3 7 9 3 . 8  
Std err of Y 2 4 9 4 2 9 . 5  
R s q u a r e d  . 7733  
No. of o b s e r v a t i o n s  1 4  
Degrees  of Freedom 12 
S 1 ope .03191 
S t d  e r r  of s l o p e  .00499 



Table 5. Region annual commercial coho salmon catches by purse seine, drift 
gill net, set gill net and troll in numbers and percent in Southeast 
Alaska exclusive of Annette Island and Special Harvest Areas, 1960 
to 1988. 

Purse Drift Set 
Seine Gill Net Gill Net Troll 

Y,ar Number 0 / 

D Number % Number % Number Total 

1960 to 1988 Average and standard deviation 

i975 to 1988 Average and standard deviation 



Table 6. Intercept, slope, coefficient of determination (r2) and 
sample size for the simple linear regressions of percent 
of catch by purse seine, drift gill net, set gill net and 
troll fisheries on the total yearly coho salmon catch in 
Southeast Alaska exclusive of Annette Island and Special 
Harvest Areas, 1960 to 1988. 

Model I n t e r c e p t  S l o p e  r N 

Purse S e l n e  % w i t h  t o t a l  coho c a t c h  - 1 3 4 9 7 6  . 0 0 0 0 0 0 0 1 7 7  - 1 2 5  2 9 

D r i f t  g i l l  n e t  % w i t h  t o t a l  coho c a t c h  . 1 8 5 4 1 6  - . 0 0 0 0 0 0 0 3 6 8  . 2 8 2  2 9 

Set gill n e t  % w i t h  t o t a l  coho c a t c h  . I 2 5 5 1 0  - . 0 0 0 0 0 0 0 2 5 8  . 2 7 5  2  9  

T r o l l  2 w i t h  t o t a l  coho c a t c h  . 5 5 4 2 9 2  . 0 0 0 0 0 0 0 4 4 9  . 2 3 6  2  9 



T a b l e  7 .  R e s u l t s  of  r e g r e s s i o n  be tween  t h e  d e p e n d e n t  v a r i a b l e  
Y a k u t a t  a r e a  t r o l l  coho c a t c h e s  a n d  t h e  i n d e p e n d e n t  
v a r i a b l e  Y a k u t a t  a x e a  set  g i l l  n e t  c a t c h  of  coho sa lmon,  
1975 t o  1 9 8 8 .  

- Dependent  Variable - Y a k u t a t  a r e a  t r o l l  coho c a t c h  

I n d e p e n d e n t  V a r i a b l e  = Y a k u t a t  a r e a  set  g i l l  n e t  coho c a t c h  

I n t e r c e p t  
S t d  err  o f  Y 
R s q u a r e d  
No. o f  o b s e r v a t i o n s  
D e g r e e s  o f  Freedom 
S l o p e  
S t d  e r r  o f  s l o p e  



Table 8. Intercept, slope, coefficient of determination (r2) and sample 
slze for the regressions of percent of catch by purse seine, 
drift gill net and troll fisheries on the total yearly coho 
catch exclusive of the set gill net fishery in Southeast 
Alaska exclusive of Annette Island and Special Harvest Areas, 
1960 to 1988. 

Model I n t e r c e p t  S l ope r 2 N 

P u r s e  S e l n e  % w i t h  t o t a l  coho c a t c h  - 1 5 8 3 5 5  . 0 0 0 0 0 0 0 1 3 4  . 0 5 8  29  

D r i f t  g i l l  n e t  % w i t h  t o t a l  coho c a t c h  - 2 0 4 1 9 0  - . 0 0 0 0 0 0 0 4 4 2  . 3 0 7  29  

Trol; 5 with total coho c a t c h  . 6 3 7 4 5 4  . 0 0 0 0 0 0 0 3 0 8  . I 2 6  29  
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Appendix Table  1 ,  Cumulative weekly ca t ches  of coho salmon b y  pu r se  s e i n e  gea r  i n  Southeas t  
Alaska e x c l u s i v e  of Annet te  I s l a n d  and S p e c i a l  Harvest  Areas ,  1 9 7 5  t o  1 9 8 8 .  

Week 1 9 7 5  1 9 7 6  1 9 7 7  1 9 7 8  1 9 7 9  1 9 8 0  1 9 8 1  1 9 8 2  1 9 8 3  1984 1 9 0 5  1 9 8 6  1987  1988  



A p p e n d i x  T a b l e  2 .  C u m u l a t i v e  w e e k l y  c a t c h e s  o f  c o h o  sa lmon by d r i f t  g i l l  n e t  g e a r  jn  S o u t h e a s t  A l a s k a  e x c l u s i v e  
o f  A n n e t t e  I s l a n d  a n d  S p e c i a l  H a r v e s t  A r e a s ,  1 9 7 5  t o  1 9 8 8 .  

-- -. -- 

Week 1 9 7 5  1 9 7 6  1 9 7 7  1 9 7 8  1 9 7 9  1 9 8 0  1 9 8 1  1 9 8 2  1 9 8 3  1984  1 9 8 5  1 9 8 6  1 9 8 7  1 9 8 8  





A p p e n d i x  T a b l e  4 .  C u m u l a t i v e  w e e k l y  c a t c h e s  o f  c o h o  s a l m o n  b y  t r o l l  g e a r  i n  S o u t h e a s t -  A l a s k a  e x c l u s i v e  o f  A n n e t . t e  
I s l a n d  a n d  S p e c i a l  H a r v e s t  A r e a s ,  1 9 7 5  t o  1 9 8 8 .  

Week 1 9 7 5  1 9 7 6  1 9 7 7  1 9 7 8  1 9 7 9  1 9 8 0  1 9 8 1  1 9 8 2  1 9 8 3  1984  1 9 8 5  1 9 8 6  1987  1 9 8 8  



A p p e n d i x  Tab le  5 .  Cumulat ive  weekly c a t c h e s  of  coho salmon by t r o l l  g e a r  i n  t h e  Yakuta t  a r e a ,  D i s t r j c t s  181 ,  1 8 3 ,  
189 ,  1 9 7 5  t o  1 9 8 8 .  

-- -- - - - - - - 

Week 1 9 7 5  1 9 7 6  1 9 7 7  1 9 7 8  1 9 7 9  1 9 8 0  1 9 8 1  1982  1 9 8 3  1984  1 9 8 5  1 9 8 6  1 9 8 7  1988  



Because the A 1  aska Department of Fish and Game receives 
federal funding, a l l  of i t s  pub1 i c  programs and a c t i v i t i e s  
are operated free from discrimination on the basis of race, 
re1 igion, color,  national or igin,  age, sex, or handicap. 
Any person who believes he or she has been discriminated 
against should write to:  

O.E.0 
U.S. Department of the In ter ior  
Washington, D . C .  20240 
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