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Log lionfish abundance

Lionfish abundance has increased rapidly
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Year Green et al. 2012 PLoS ONE
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Potential lionfish range
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Lionfish in the
Loxahatchee River

Judd and Layman 2012






Predators do not control lionfish
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Avoided Preferred
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65% reduction in prey biomass over two years

- “,_‘

4

100 -

)
o
I

o

dn
o
_._

% change in biomass (g 100m"2)

-100 -

Small-bodied Small-bodied
prey non-prey
(42 species) (4 species) Green et al. 2012
PLoS ONE



What have we learned so far?
Complete eradication is unlikely

18



Controlling the lionfish invasion

=P TR TR Population
suppression



Planning control
Minimize ecological impacts in priority areas
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How many lionfish to remove?




How many lionfish can a reef tolerate?




How many lionfish can a reef tolerate?

P-C = N

Prey fish Lionfish prey Net prey fish
production - consumption = production
(kg halyr?) (kg hayr?) (kg ha'lyr?)

Prey declineif N <O

Green et al. 2014 Ecol. App.



How many lionfish can a reef tolerate?
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How many lionfish can a reef tolerate?
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How many lionfish can a reef tolerate?
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The Bahamas




Testing targets for lionfish control
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Testing targets for lionfish control

Two year removal
experiment:

* Removed lionfish
monthly to maintain
four treatment groups

e Surveyed native fish
community every six
months

29
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Recolonization happens rapidly
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How often
to remove?

What is the cost
and effort needed
for control?




Lionfish removal project
Florida Keys St Croix, USVI
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Bi-monthly dives to survey and remove lionfish
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How many lionfish to remove?

" Starting density. . pansities 45-85%
® Removal target .
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Tools to achieve control

Derbies Diver removal




Where do we get the manpower
to achieve control?
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Tools for lionfish control
Primarily caught by spear and hand-net




Tools for lionfish control
Food fishery




Eat ‘em to beat ‘em!
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Lionfish derbies

Green et al. in preparation



Derby effectiveness

study underway
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Global Invasive Species Database 2014



Population control

Single-species population models
identify mortality rate needed to
cause population decline



Population control

ERADICATION
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When is eradication successful?

Restricted geographic range

. e

Occupied habitats readily accessible  Invader easily removed
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Invasions in the sea
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Marine conservation occurs at a local scale

MPA Global B & @ O ueN

A database of the world's Marine Protected Areas g‘“ WWF UN FP WCMC




A new approach to
Invasive species management

Numerical ‘Functional’
eradication eradication

Green et al. in preparation



Invasion & US marine protected areas
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Which marine invasions can be functionally
eradicated?

«

Aim 1: Identify predictors of eradication success

Aim 2: Determine candidates for functional
eradication

Aim 3: Apply a functional eradication framework

Green et al. in preparation
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* Eradication-focussed invasion management vyields
limited success in the sea

*Need alternative mechanistic approaches focussed on
mitigating impacts in high priority locations

*Invasive lionfish are having significant effects on native
fish community structure

*Controlling lionfish below predicted ‘thresholds’
densities can prevent ecological effects

Green 2014
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