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Photo by Karen Doody



Status of lionfish establishment (as of December 6, 2009)

Photo courtesy P. Whitfield

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



Sea Surface Temperature
Morris and Whitfield 2009

Lionfish thermal minimum ~ 10C (Kimball et al. 2004)

Morris and Whitfield 2009



Morris and Whitfield 2009



Observed lionfish densities per acre!!!

Max Mean Source

B h 1 342 5 982 5Bahamas 1,342.5 982.5 Green and Cote 2008

NC 1,125 375 Morris and Whitfield 2009

Red Sea ‐‐‐ 200 Fishelson 1997

Palau ‐‐‐ 5.5 Grubich et al. 2009



Lionfish reproduction summary

•Lionfish are gonochoristic, iteroparous, 
asynchronous, indeterminate batch spawners 

•Each spawn consist of two buoyant egg balls

•Eggs are encased in gelatinous mucus

•Gelatinous mucus breaks down within 2‐3 days

•Eggs hatch and release pelagic larvae
Eggs

•Mean larval duration is ~26 days (Ahrenholz and Morris)
Eggs

Imamura and Yabe 1996

Morris, Sullivan, and Govoni



Lionfish ovarian morphology and oogenesis

Munoz et al. 2002

Koya and Munoz 2007

Munoz et al. 2007



Reproductive dynamicsp y

• Spawning seasonality

• Spawning periodicity Photo credit S. Thompson• Spawning periodicity

• Length at maturity

• Batch fecundityBatch fecundity

• Annual fecundity

Photo credit Ned Deloach
25 mm lionfish



Female size at maturity is ~180 mm TL (less than 1 year old)y ( y )



Male size at maturity is ~100 mm TL (less than 1 year old)y ( y )



Lionfish spawn throughout the year!



Spawning frequency

•Used final oocyte maturation as indicator of spawning
•8 consecutive sampling days  in the Bahamas
5 ti li d ff N th C li•5 consecutive sampling days off North Carolina

Spawning frequency (days) = (# spawning/total #)/1  
(Schaefer et al. 1986)

North Carolina = 3 58 daysNorth Carolina  = 3.58 days 
Bahamas = 4.15 days

(Within range observed for other tropical reef fishes)

Photo credit S. Thompson



Fecundity estimates

Batch fecundity 24,630 ± 11,867 
Monthly fecundity 194,481 
Annual fecundity 2,335,052ua ecu d ty ,335,05

(Assuming year round spawning every 3 85 d)(Assuming year round spawning every 3.85 d)





What eats lionfish?

Literature
Cornetfish (Bernadsky 1991) – questionable….

Anecdotal
Sharks?
Greater amberjackG ea e a be jac
Goliath grouper
Humpback scorpionfish
Cannibalism (Fishelson 1975, Morris 2009)



Laboratory results for predation on lionfish
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Photo courtesy J. Jeffries



Indo‐Malayan octopus mimics lionfish!!

Norman et al. 2001Norman et al. 2001



Lionfish diet analysis

P d 1 200 li fi h t h f th B h•Processed 1,200+ lionfish stomachs from the Bahamas 
•Sampled throughout the calendar year
•ID, measured length and volume
•Determined relative frequency (%F), number (%N), volume (%V) of each prey typeq y ( ) ( ) ( ) p y yp

Morris and Akins 2009



Photo credit REEF



Top rankings Economically important species

1
Masked goby (Gobiidae)

2

Nassau grouper

Yellowhead wrasse (Labridae)

2

3
Yellow tail snapper

Royal gramma (Grammatidae)

4

Belted cardinalfish (Pomacentridae)

4
Vermillion snapper

Photo credit Fishbase



What are the potential impacts of lionfish?

Recent assessments suggest that lionfish are capable of consuming more biomass of forage 
fishes than are available in some reef habitats (>160 lionfish per acre).  

Competition with native species (competitive exclusion).

Niche vacancy is provided by fishing pressure on snapper/grouper complex.  

Lionfish could occupy this vacant niche and hamper stock rebuilding efforts.



Daily maximum consumption 
(g/g/d)
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Why are lionfish so invasive?



Harvest strategies

K. Doody
K. Doody





Lionfish sensory (tasting) trials

Credits:Credits:
Barry Nash (NC Sea Grant)

Joyce Taylor (NCSU Seafood Laboratory)
NCSU Seafood Laboratory Staff 

J M i NOAA li fi h hJames Morris NOAA lionfish researcher











Population modeling – stage-based matrix model

FA

Larvae Juveniles Adults
GL GJ

Death

PJ PA

Morris, Shertzer, and Rice



Morris, Shertzer, and Rice



Lionfish population

Lionfish management options

Lionfish population

No management  Management 

Bounty system Stock protection No stock protection

Commercial

State Federal

Recreational Commercial Recreational

State Federal State Federal State FederalState Federal

Morris and Whitfield 2009



Discussion topicsDiscussion topics

• Management options and future actions (or no action)g p ( )

• Magnuson‐Stevens issues 

• Harvest strategies and impacts

• Impacts on stock rebuilding plans and future management of 
Snapper‐Grouper

K. Doody



The lionfish story – Unprecedented outreach on invasive species



New Publications in Briefing Book
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Questions….

S. Thompson


