Laboratory: Yield per recruit

Note: Initial parameters are provided in the accompanying spreadsheet. Feel free to change them.

Set up an age based yield and spawning stock per recruit model using the following set of equations:

Model length as a function of age according to the von Bertalanffy equation:
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Model weight as a function of length according to:
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Model maturity o-give (proportional maturity as a function of age) as:
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Set M as a constant for all ages.

Stock development:


[image: image4.wmf])

(

1

a

a

M

F

a

a

e

N

N

+

-

+

=


Catch development:
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Model the fishing mortality by age according to:
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Where the vulnerability pattern follows the logistic equation:
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Calculate the yield per recruit as:

[image: image8.wmf]0

0

N

C

W

N

Y

R

Y

a

a

a

a

a

å

å

=

=


Calculate spawning stock per recruit as:
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Calculate the Y/R and SSB/R as a function of fishing mortality (Foldest). This is best done by using the Excel “Table” feature. Estimate the reference points Fmax, F0.1, 35%SSB/R and 45%SSB/R.

Plot the age composition of the catch and the spawning stock at very low fishing mortality, at some reference fishing mortality and at some high fishing mortality. Describe the pattern observed.
Vary the selection pattern (a50) and compare the shape of the Y/R. Does the value of the Fmax and F0.1 change? What happens to the SSB/R?. Use e.g. three scenarios for selection pattern (a50), one at relatively young age, second scenario where a50 is close to the weight at age inflection point and third scenario were the selection pattern is such that only fully mature fish are caught. What would your management advice be for these different selection patterns?
Bonus: Calculate the mean length as a function of fishing mortality
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