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How did lionfish get here? 
• Hurricane Andrew not the primary source 
• First lionfish sighting was in 1985 (Florida) 
• Marine ornamental introductions  



Lionfish invasion status 
 

Schofield et al. 2009; Whitfield et al 2002; 2007, REEF 

1985-2000  

Present  

Documented by CCFHR in 2001 off Beaufort, NC 



 
Where are we in this invasion? 

1985 2000 ???? 



Geographical Spread Projection 

 

Morris and Whitfield 2009 



Lionfish biology and ecology 

• Numerous studies underway in the Atlantic 
• See Lionfish Quickfacts document for a breakdown of findings 
• Let’s discuss a few highlights…. 
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Are lionfish longlived? 
 



What eats lionfish? 

• Some observations of “natural predators” but none that appear to be 
controlling lionfish densities (imposing significant predation mortality) 
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What are the ecological impacts 
• Changes to the reef community are occurring (site specific) 
• Phase shifts – lionfish over-consume herbivorous fish>increased 

algae>decreased coral biomass 
• Forage fish community changes (Green et al. PhD dissertation underway) 
• Various diet studies indicate generalist carnivores 
• Scale of ecological impacts depends on many factors (lionfish densities, 

recruitment of forage fishes, etc.) 
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Numerous studies are reporting impacts! 



Impacts on stock rebuilding plans? 
• No real new findings on this front; still a major question 
• Diet and space overlap is apparent 
• Niche takeover scenario possible? 
• What can we do to look more closely at this? 
• Predation on species of concern an issue (Nassau grouper) 
• High predation rate on vermillion snapper observed 

 



Socio-economic impacts 
• Major shifts in staff duties at National Parks, National Marine Sanctuaries, 

and states. 
• Bycatch increasing in trap fisheries 
• Potential reduction of native species catch rates 
• Economic losses for commercial fishermen include loss of fishing days 

when envenomation occurs 
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Human health impacts 
• Lionfish sting symptoms are many from pain to paralysis to 

death (rare). 
• Long term health impacts of envenomations are unknown. 
• High densities =  high encounter rates. 
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Management Actions 
• NPS and NMS have control plans 
• SAFMC Invasive Species Policy 
• ANSTF Lionfish Control Plan process has begun 
• Control tools (models and BMPs are being developed) 

 



Lionfish Manual 

• Education and outreach 
• Control  
• Monitoring 
• Research 
• Legal considerations 



Eat Lionfish Efforts 
• Purpose:  To inform managers about harvesting lionfish as a 

control strategy.  
• Benefits – control in protected areas, locations with accessible 

reefs (i.e., some Caribbean islands), economic, and ecological. 
• Ciguatera may be an issue in locations that have high 

incidence.  Not a surprise. 

Credit Fred Lentz 





 
Where do we go from here? 

 



Current initiatives 
• Continuing biology/ecology assessments 
• Need to do a better job of documenting ecological/economic 

impacts 
• Developing a Lionfish Manual for Wider Caribbean 
• Developing a web portal to facilitate broader training 
• Developing a regional strategy for lionfish in Caribbean 
• Working with many MPA managers to develop control 

programs (what does control mean?) 
 



Research Needs 
2011 NOS/NMFS workshop to develop priorities 
 

Overall priorities: 
1. Economic impacts assessments across all sectors. 
2. Effectiveness of developing a lionfish fishery. 
3. Impacts on economically important species. 
4. Develop temporal/spatial targeted removals for MPAs. 
 
Next steps? 



Emerging Invasive Issues 



More Marine Ornamentals 
Continue to Appear  



 

A Workshop to Develop 
Research Priorities for Invasive Lionfish in the Southeast Region 

NOAA Southeast Fisheries Science Center, Miami, Florida  
July 6, 2011  

 
Workshop participants: 
Dr. James Morris (NOS/NCCOS) 
Dr. Roldan Muñoz (NMFS/SEFSC) 
Dr. Ben Ruttenberg (NMFS/SEFSC) 
Lad Akins (Reef Environmental Education Foundation) 
Tom Jackson (NMFS/SEFSC) 
Scott Donahue (NOS/FKNMS) 
 
Workshop Overview: 
The objectives of this workshop were to develop consensus of research priorities for lionfish 
research for the Southeast U.S.  These priorities may also be used to focus lionfish research 
needs in Puerto Rico, the US Virgin Islands, and the Gulf of Mexico pending input from those 
regions.  To develop these priorities, workshop participants provided an update of current and 
planned research activities in their respective programs, developed a categorized list of research 
priorities, ranked the priorities in each category, and developed a list of overall priorities across 
categories.  While each priority received a ranking (starting with 1 as high), many of the 
priorities that received lower rankings are important and should be addressed simultaneously 
with higher ranking priorities.  Future planning meetings will assess inhouse capacity to address 
top priorities in each category and the scale of additional funding needs. 
 
Consensus on research priorities in SE 
 
Control  
1. Effectiveness of developing lionfish as a fishery for local control, both recreational and 

commercial. 
2. Develop temporal/spatial plans for targeted removals in MPAs. 
3. Determine target removal levels to mitigate ecological/economic impacts. 
4. Evaluate level and effectiveness of removals (e.g. pre and post monitoring of derbies, 

ongoing removals in SPAs, etc.). 
5. Mechanisms for natural control – biotic resistance. 
6. Effectiveness of different lionfish removal techniques. 
7. Targeted trapping for lionfish using pheromones. 
8. Population regulation in native range. 
9. Training fish/sharks/predators to eat lionfish.  It was the consensus that this practice should 

not be encouraged.  This priority was included in order to rank the lowest. 
 
Ecological impacts 
1. Impacts on economically important species. 
2. Impacts on cryptic/prey/juvenile fish communities including development of baselines by 

habitat. 
3. Impacts on invertebrate communities. 
4. Impacts on species of concern. 



 

5. Diet selectivity by lionfish. 
6. Ecosystem modeling (Ecopath) to forecast whole trophic impacts. 
7. Competition with native species. 
8. Trophic cascades/impacts on herbivores/corals in shallow and mesophotic reefs. 
9. Feeding ecology and densities of lionfish on deepwater (30-50 m) reefs. 
10. Venom effects on native predators. 
 
Monitoring 
1. Adult/juvenile/recruit indices of abundance by habitat type. 
2. Habitat utilization of lionfish. 
3. Movement, drivers of movement, and variability of movement. 
4. Deepwater surveys (>30-50m). 
5. Detectability of lionfish in various survey types. 
6. Larval connectivity to determine sources for control.  It was the consensus that this approach 

is not feasible and was included in order to rank low. 
 
Biology/Ecology 
1. Age/growth for population dynamics assessments. 
2. Spawning habitat assessments.  
3. Fitness/condition indices and changes over time. 
4. Parasitological assessments. 
5. Genetics. 
6. Egg predation. 
 
Socioeconomics 
1. Economic impacts of invasion on all sectors of the economy (fishing, tourism, etc.) 
2. Ciguatera monitoring. 
3. Envenomation and human health. 
 
 
Ranking of overall priorities 
Below is a ranking of the top ten priorities across all categories. 
 
1. Economic impacts of invasion on all sectors of the economy (fishing, tourism, etc.) 
2. Effectiveness of developing lionfish as a fishery for local control, both recreational and 

commercial. 
3. Impacts on economically important species. 
4. Develop temporal/spatial plans for targeted removals in MPAs. 
5. Determine target removal levels to mitigate ecological/economic impacts. 
6. Adult/juvenile/recruit indices of abundance by habitat type. 
7. Habitat utilization of lionfish. 
8. Impacts on cryptic/prey/juvenile fish communities including development of baselines by 

habitat. 
9. Evaluate level and effectiveness of removals (e.g. pre and post monitoring of derbies, 

ongoing removals in SPAs, etc.).  
10. Mechanisms for natural control – biotic resistance.  
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Invasive Lionfish Facts 
 

 
Ecological impacts 

 Impacts to biodiversity and resilience of coral, hardbottom, and artificial reefs. 

 Potential reduction of ecologically important species such as cleaners, herbivores, and forage 
fishes. 

 Interactions with other reef stressors could exacerbate lionfish impacts (e.g., ocean 
acidification, fishing impacts, etc.) 

 Cascading impacts across food webs is possible (e.g., predation on herbivores, increased 
macroalgae, decreased coral biomass). 

 Potential impacts to species if concern (Nassau grouper, Warsaw grouper, speckled hind, 
striped croaker, key silverside). 

 Scale of ecological impacts is high in magnitude and geographically broad (North Carolina to 
the Caribbean and the Gulf of Mexico). 
 

Socio-economic impacts 

 Potential impacts to stock rebuilding efforts for commercially important species. 

 Economic losses for commercial fishermen include loss of fishing days when envenomation 
occurs and reduction of native species catch rates. 

 Potential economic loss in the trade of native marine ornamental species. 
 
Human health impacts 

 Lionfish sting symptoms include tachycardia, hypertension, hypotension, seizures, chest 
pain, abdominal pain, swelling, pain, and subdermal necrosis at the sting site, and temporary 
paralysis to all extremities. 

 Long term health impacts of repeated envenomations are unknown. 

 Divers, fishermen, and swimmers are at increased risk of envenomation at locations where 
lionfish have reached high densities. 

 Envenomation risk to bathers/swimmers increases at locations with structure such as piers, 
breakwaters, and confined tidal swimming pools. 

 Lionfish, similar native reef fish, may cause ciguatera fish poisoning in some locations. 
 

Control 

 Control plans that support sustained removals can significantly reduce local lionfish 
densities. 

 Tools for local lionfish control include commercial harvesting as a food fish, harvesting 
juveniles for the aquarium trade, sport tournaments, and adopt-a-reef and other citizen-
based removal efforts. 

 Based on current technology, lionfish eradication at the regional scale is likely not feasible 
given the expansive depths and geography of lionfish habitat. 
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Invasion history 

 Lionfish was first documented as established off the coast of North Carolina in 2000. 

 Two visually identical species (Pterois miles and P. volitans) of lionfish were introduced into 
the Atlantic via the U.S. aquarium trade beginning in the 1980’s. 

 Lionfish are widespread throughout the Southeast U.S., Caribbean, and are presently 
invading the Gulf of Mexico. 

 Lionfish are expected to invade South America as far south as the northern coast of 
Argentina. 

 Lionfish have established throughout most of the Caribbean in less than five years. 
 

Biology 

 Lionfish may live decades and reach sizes up to 47cm (19 inches). 

 Lionfish inhabit all marine habitat types and depths (shoreline to over 1000’). 

 Lionfish possess venomous spines capable of deterring predators and inflicting serious stings 
and reactions in humans. 

 Lionfish temperature tolerance is approximately ~10 – 35C. 

 Lionfish become sexually mature in less than one year and spawn in pairs. 

 A single female lionfish spawns over ~2 million eggs/year. 

 Lionfish eggs are held together in a gelatinous mass and are dispersed by currents. 

 Lionfish larval duration is ~25 days. 
 

Ecology 

 Lionfish can reach densities higher than 200 adults per acre. 

 Lionfish are generalist carnivores that consume >70 species of fish and many invertebrate 
species, with prey exceeding half the lionfish’s body size. 

 Many lionfish prey are commercially, recreationally, and ecologically important. 

 Native predators have been observed to exhibit avoidance for lionfish. 

 Lionfish have very few parasites compared to native species. 

 Lionfish exhibit site fidelity. 

 Lionfish have high affinity for structure and feed primarily during dawn and dusk time 
periods. 
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