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Imarine reserves
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Purpose

~Rockfish decline %%
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~Ecologically and Corr{mercially important fish

-~ Marine Protected Areas

-~ Also protects lingcod
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~ Efficacy of MPAs concerning rockfish € iy



Model Structure

~ Systems of annually updating difference equations featuring;:

~ Length/growth-dependent natural mortality
(Gislason et al., 2010)

+~ Fixed recruitment. "

-~ Density- and length-dependent predation of rockfish by lingcod.

-~ Derived from empirical observations of size structure in lingcod-
rockfish predation within the San Juan Archipelago (Beaudreau and
Essington, 2009).
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Model Structure
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Model Structure
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Model Structure

Predation Model

* Dynamic
components:

— Functional
response* +

— Lingcod
density

* Fixed
relationships:
— Prey weightt
— Consumption

(bioenergetics

model*)

— Prey length
preterence}*

data from
reserves

/

Rockfish consumption /

Total consumption

0.12

0.10 -

0.08 -

0.06 -

data from non-
reserves

X

/

0.04 -
200

250 300 350 400 450 500 550

Rockfish density (N/ha)

Figure by Anne Beaudreau

1 Beaudreau and Essington, 2007
* Beaudreau and Essington, 2009
4+ Eisenhardt, 2001

+ Gowan, 1983



Model Structure
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Model Structure
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Model Structure

Predation



Model Structure

Predation
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Model Structure

Predation
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Model Structure

Predation
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Proposed Investigations

~Distinct initial size distributions for
different types of reserves:

o IINeWII

o IIOldII
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Proposed Investigations

~What do we expect?

~New reserve may offer faster, short term
recovery (if any) for rockfish. g%

-~ Jf the rockfish do not recover?
-~ Selective removal of lingcod




Stay tuned!

Jim Lyle 9/20/2008 Long Beach
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