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“The Times They Are a Changing!”
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Decision Analysis with Multiple Objectives

Production

Goal: Effectively balance resource
sustainability risks with stock
production to mitigate overfishing
likelihoods. Increase the probability
of sustainable fisheries into the
indefinite future.

Requires assessment of risks!
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“Data Limited” Assessment & Forecasting
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(estimation — simulation framework)
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SPR at MSY

Sustainability Reference Points

01 Fusy = M
060 + L~ = L,
I b= lbm _ . . .
050 | Groupers Snappers SPR = spawning potential ratio: B/B,
Olil:l : 11 11 - [ [
0.30 MSY = maximum sustainable yield
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Management Control Variables

Lc = minimum size of first capture
F = qf = fishing mortality rate
Population Dynamics

L, = length at first sexual maturity

a, = lifespan (maximum age without fishing = M)
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Exploitation Impacts:
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B Hogfish
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Dog W Schoolmaster
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Nassau ""'%White

B snhappers ¢ grunts

3 of 5 groupers,

8 of 8 snappers,

2 of 2 grunts,

are below 40% SPR

10 Stocks < 20% of their
historical spawning biomass.

Some as low as 5%!!

Normalized

Kobe “control rule” plot
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Global likelihoods:

Observed likelihoods:
Lc =400 mm FL

F =0.2757
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BAU Management Regulations DO NOT Achieve Sustainability Goalsg!
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Limit: Raise L = 400 — 674.6 mm FL (Lrgp), but risk of overfishing still > 50%.

Target: Raise LC to LREF AND F = O'SFBAU = (0.1379.



Implementing Suggested Fishery Policy Changes

Change in YW/R from BAU
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Spatial Management: Dry Tortugas “No Take” Marine Reserves

Pre-Implementation Post-Implementation
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promote he Cmtty for self-renew

The role of science is to understand the Condltlons.necessary for self-renewal, and the
role of management is to use science to create conditions that promote self-renewal.

Given the long stock recovery times forecasted herg, there is ingmediate need for
management actions that combine Lc, F, arep, ,«"‘!f'-! _ B AU reminds us that

doing the same thing over and over a;cnd Xpecting

\
\‘.'.
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