Exercise: Surplus production models

Part 1:

Data: See associated Excel sheet. Contains published catch in tonnes, and effort, in fishing days, for the northern Australian tiger prawn fishery (see Haddon 2001 for source). Data are for both the brown (Peaeus esculentus) and grooved tiger prawn (P. semisulcatus) combined. Catch rates for each year can be determined by dividing the catch by the effort for each year.

Equations: 
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Build and fit a Shaefer stock production model using Solver (see equations). 
A: Try various combinations of r and K to fit the model. Save the results for each set of optimized estimations and compare.

Plot the r’s versus he K’s

B: Separate the time series into aprox 10 years intervals, pretending you are doing successive assessments while the fishery is developing

Repeat A: under these scenarios.
C: Fix the r using auxiliary information, either substitute with an estimate of Z, or use the empirical relationship between rm and Wmax 
The intrinsic rate of natural increase: 
rm (day-1)  = 0.025 ∙ Wmax(grams)^-0.26

Note that rm (day-1)  = rm (year-1) ∙ 365

D: Calculate and plot
i) 
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Calculate Ft and plot

ii) 
[image: image5.wmf]F

F

t

MSY


Note Ft can be calculated in 2 ways, which ??
E: Calculate Jeppe’s rule of thump estimator (Kolding 1994) of Sustainable Yield (SY) or TAC per year of


SYt = 0.25∙Pt ≈ 0.25∙r∙Bt
Plot with observed catches – compare with D: and discuss
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