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Born in the Wrong Sea…
Lionfish in  the tropical Western Atlantic









Diver conducting REEF Fish Survey

Reef Environmental Education 
Foundation

•REEF HQ in Key Largo with a 
Pacific office in Seattle

•40,000+ members

•Conduct monitoring and 
assessments

•Spawning aggregation 
projects

•Exotic Species campaign

•Education/Outreach 
Programs



South Florida marine fish introductions – A unique place….
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Lionfish in the Atlantic









Initial Research Questions

• Habitats

• Growth

• Feeding

• Reproduction

• Movement

Even the most basic information… unknown



REEF Lionfish Field Operations

• 20+ projects in the US, Bahamas, Turks and 
Caicos, Cayman, Belize, Mexico, Bonaire, 
USVI, Puerto Rico

• 600+ volunteers trained

• Collection/documentation –
4000+ specimens to date











Lionfish venomology
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Collection and handling…
a very tricky business!







Results…



Western Atlantic Sizes
Smallest collected  = 28mm
Largest collected = 474mm

Max size in native range ~ 320-350mm





Daily increments






Early tagging data

• 86 fish tagged
• 14 recovered, 16 sighted
• All at same sites (no recovered fish had 

moved)

• Growth rates up to .5mm/day = 197mm/yr
• Growth rate is inversely related to size 

(bigger fish grow slower)



Data collection



Lionfish female length at maturity (n=282)
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Lionfish male length at maturity (n=319)
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Lionfish stomach content analyses
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Lionfish Diet
• Over 50 species of reef fish identified from stomach contents
•Consume prey up to half their total length
• Fishes comprise more than 80% of the diet by volume 
• Includes commercially and ecologically important species

Morris and Akins, 2009



“…it is estimated that… [80 lionfish in 1km of reef] will 
consume over 50, 000 fish yr-1. “     (625 fish per year or 

2.8 kg per year)

Lev Fishelson, Tel Aviv University



#
 li

on
fi

sh
 p

er
 h

ec
ta

re

BahamasRed Sea

Lionfish densities in the invaded range   

Green & Côté 2009 

0

50

100

150

200

250

300

350

400

450

1



Lionfish reduce recruitment of 
Bahamian reef fish by 79%

Albins & Hixon (2008) MEPS
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Lionfish reproduction

Early reproduction

Spawn in pairs

Lionfish release two 
buoyant egg balls

~30,000 eggs per 
spawn

Eggs



Predation experiments

http://en.wikipedia.org/wiki/Image:Gordon_-_Goliath_grouper.jpg�









Initial Stages (phase I) of Invasion 

Early detection/rapid response framework:

• Awareness and education
• Reporting
• Responding
• Training
• Documenting
• Involvement of the

local community



DNER (787) 999-2200  x-2690





Phase II of Invasion (Control) 

Involvement of local community:

• Best and latest information
• Training
• Permitting
• Collection/handling
• Reporting
• Disposal



Challenges

“A fire is burning and we are waiting on the 
study…”
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Challenges

“A fire is burning and we are waiting on the 
study…”

• Traditional Science  - slow, cumbersome, 
follows research and debate 

• Regulations – removals often prohibited, 
reserves are lionfish havens, prohibitions 
on sales reduce removal incentives

• Funding – lacks proactive measures, 
priority status

• Partnerships – diverse, alienated, often 
adversarial groups must work together



Challenges
• The invasion- keeping up with the pace and 

scale



Thank you!



Invasion Research in PR/USVI 

“How effective is lionfish removal in minimizing
impacts to native communities?”

• 16 sites
• Quantify  fish  community 
• Characterize habitat
• Monitor for lionfish
• Apply removal treatments

(monthly, quarterly , bi-annually, control)
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