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Reasons for Tradeoff AnalysisReasons for Tradeoff Analysis

�� Productivity can vary substantially Productivity can vary substantially 
between stocks.between stocks.

�� Implementation of the Canada’s Wild Implementation of the Canada’s Wild 
Salmon Policy requires estimates of Salmon Policy requires estimates of Salmon Policy requires estimates of Salmon Policy requires estimates of 
sustainable harvest rates for stocks that sustainable harvest rates for stocks that 
are taken primarily in mixedare taken primarily in mixed--stock stock 
fisheries.fisheries.

�� Potential for SARA listing of overfished Potential for SARA listing of overfished 
populations.populations.



Skeena Skeena 
WatershedWatershed

� 54, 400 km2

� CUs/stocks

� 32 Sockeye

� 8 Chinook 

� 5 pink

� 4 chum

� 4 coho

� 2+ steelhead



Skeena ChinookSkeena Chinook
 



Babine Sockeye = 90Babine Sockeye = 90--98% of Skeena Sockeye98% of Skeena Sockeye
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Babine Enhanced = 56Babine Enhanced = 56--92% of Babine sockeye92% of Babine sockeye

Skeena Sockeye Conservation Units
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Average Run Timing & Exploitation RatesAverage Run Timing & Exploitation Rates
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ISRP Tradeoff AnalysisISRP Tradeoff Analysis

�� GoalGoal –– Provide quantitatively estimated Provide quantitatively estimated 
tradeoff curves to illustrate the type of tradeoff curves to illustrate the type of 
information needed for wellinformation needed for well--informed informed 
decision making.decision making.decision making.decision making.

�� Data needsData needs –– escapement and exploitation escapement and exploitation 
rate time series rate time series 

�� Analysis challengeAnalysis challenge –– address known bias address known bias 
in stockin stock--recruitment parameters recruitment parameters 



 

Typical pattern of variation in productivity (lnR/S) with 

spawner abundance (S)
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Skeena AnalysisSkeena Analysis

�� As part of the ISRP process, Carl Walters As part of the ISRP process, Carl Walters 
recommended a time series method for recommended a time series method for 
estimating the maximum exploitation rate (Festimating the maximum exploitation rate (Fmaxmax) ) 
using escapement trend data for stocks that using escapement trend data for stocks that using escapement trend data for stocks that using escapement trend data for stocks that 
share variation in survival (i.e. exposed to share variation in survival (i.e. exposed to 
similar fisheries, environmental conditions and similar fisheries, environmental conditions and 
estimation error).estimation error).



Estimation methods and variation in Estimation methods and variation in 
productivity between stocksproductivity between stocks

Sockeye variation in productivity among non-Babine stocks
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Chinook variation in productivity among stocks

0

5

10

15

20

0.40 0.50 0.60 0.70 0.80 0.90 1.00

Maximum Exploitation Rate

N
u

m
b

e
r 

o
f 

s
to

c
k
s

Time series method

Regression method

Normal dist

Coho variation in productivity among stocks
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Skeena Sockeye Abundance and ERsSkeena Sockeye Abundance and ERs

5,000,000

6,000,000

7,000,000

8,000,000

E
sc

a
p

em
en

t 
a

n
d

 C
a
tc

h
 .

60%

80%

100%

E
x

p
lo

it
a

ti
o

n
 R

a
te

 (
E

R
) .

Total Catch
Escapement

Total ER
Canadian ER

0

1,000,000

2,000,000

3,000,000

4,000,000

1
9

8
2

1
9

8
4

1
9

8
6

1
9

8
8

1
9

9
0

1
9

9
2

1
9

9
4

1
9

9
6

1
9

9
8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

E
sc

a
p

em
en

t 
a

n
d

 C
a
tc

h
 

0%

20%

40%

E
x

p
lo

it
a

ti
o

n
 R

a
te

 (
E

R
) 



Tradeoff curves for Skeena sockeyeTradeoff curves for Skeena sockeye

Skeena sockeye
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Other Skeena salmon speciesOther Skeena salmon species
Skeena Chinook
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Skeena Coho
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Skeena Pink
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Sockeye Tradeoff AnalysisSockeye Tradeoff Analysis

Skeena Sockeye
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Average MixedAverage Mixed--stock HR = 55%stock HR = 55%

Skeena sockeye Non-Babine (CUs)
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Average MixedAverage Mixed--stock HR = 40%stock HR = 40%

Skeena sockeye Non-Babine (CUs)
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Skeena Coho Abundance and ERsSkeena Coho Abundance and ERs
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Coho Tradeoff AnalysisCoho Tradeoff Analysis

Skeena Coho
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Chinook Tradeoff AnalysisChinook Tradeoff Analysis

Skeena Chinook
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Pink Salmon Tradeoff AnalysisPink Salmon Tradeoff Analysis

Skeena Pink
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SummarySummary

�� These analyses indicated that:These analyses indicated that:
�� the proportion of stocks overfished is quite the proportion of stocks overfished is quite 
sensitive to small changes in catch and sensitive to small changes in catch and 
exploitation rate; and exploitation rate; and exploitation rate; and exploitation rate; and 

�� it is not possible to achieve a high proportion it is not possible to achieve a high proportion 
of the maximum average yield in of the maximum average yield in mixed stock mixed stock 
fisheriesfisheries without overfishing at least 10without overfishing at least 10--20% 20% 
of the coho and Chinook stocks and at least of the coho and Chinook stocks and at least 
3030--50% of the sockeye and pink stocks. 50% of the sockeye and pink stocks. 



Recommendation 1Recommendation 1

�� ISRP called for explicit public decision about the ISRP called for explicit public decision about the 
loss of biodiversity that is deemed acceptable loss of biodiversity that is deemed acceptable 
and changes required to fisheries in order to and changes required to fisheries in order to 
achieve particular harvest objectives.achieve particular harvest objectives.

Need for find the Need for find the 
balance between balance between 
ocean mixedocean mixed--stock stock 
fisheries and terminal fisheries and terminal 
inin--river fisheries.river fisheries.

Fishwheel on the Babine River


