
Lionfish update for GSARP
Nov 10, 2009

James A. Morris, Jr. Ph.D.
Ecologist, NOAA National Ocean Service, Beaufort, North Carolina



• Invasion chronology
• Reproductive parameters
• Ecological impacts 
• Life history and invasiveness
• Control and management

What’s new?



New Publications in Last 6 months



COUNTRY
No. of Records 

2009 1st year

United States 297 1985 (FL)

Bermuda 79 2000

Bahamas 235 2004

Turks and Caicos 53 2007

Cuba 63 2007

Cayman Islands 24 2008

Jamaica 67 2008

Dominican Republic 24 2008

Haiti 10 2008

Puerto Rico (US) 2008

US Virgin Islands 2008

Belize 7 2008

Colombia 19 2008

British Virgin Islands 1 2008

Mexico 41 2009

Honduras 65 2009

Costa Rica 42 2009

Panama 6 2009

Netherlands Antilles 7 2009
1040 records so far in 2009



Status of lionfish establishment



Sea Surface Temperature

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





Reproductive strategy and early life history

•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

•Mean larval duration is ~26 days Eggs

Imamura and Yabe 1996



Lionfish ovarian morphology and oogenesis

Munoz et al. 2002

Munoz et al. 2007

Koya and Munoz 2007



Reproductive dynamics

• Spawning seasonality
• Spawning periodicity
• Length at maturity
• Batch fecundity
• Annual fecundity

Photo credit Ned Deloach
25 mm lionfish



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



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



Lionfish spawn throughout the year!

http://en.wikipedia.org/wiki/File:Mars_symbol.svg
http://en.wikipedia.org/wiki/File:Mars_symbol.svg
http://en.wikipedia.org/wiki/File:Venus_symbol.svg
http://en.wikipedia.org/wiki/File:Venus_symbol.svg


Spawning frequency

•Used final oocyte maturation as indicator of spawning
•8 consecutive sampling days  in the Bahamas
•5 consecutive sampling days off North Carolina

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

North Carolina  = 3.58 days 
Bahamas = 4.15 days

(Within range observed for other tropical reef fishes)



Fecundity estimates

Batch fecundity 24,630 ± 11,867 
Monthly fecundity 194,481 
Annual fecundity 2,335,052

(Assuming year round spawning every 3.85 d)



Masked goby (Gobiidae)

Yellowhead wrasse (Labridae)

Royal gramma (Grammatidae)

Belted cardinalfish (Pomacentridae)

1

2

3

4

Top rankings

Nassau grouper

Yellow tail snapper

Vermillion snapper Banded coral shrimp

Economically important species

http://www.discoverlife.org/mp/20q?go=http://fishbase.sinica.edu.tw/Photos/ThumbnailsSummary.php%3FID%3D3848
http://www.discoverlife.org/mp/20q?go=http://fishbase.sinica.edu.tw/Photos/ThumbnailsSummary.php%3FID%3D3848
http://www.fishbase.org/Photos/PicturesSummary.php?ID=3663&what=species
http://www.fishbase.org/Photos/PicturesSummary.php?ID=3663&what=species
http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=5281
http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=5281
http://filaman.ifm-geomar.de/Photos/PicturesSummary.php?ID=3532&what=species
http://filaman.ifm-geomar.de/Photos/PicturesSummary.php?ID=3532&what=species


Relative abundance of Bahamian reef fishes Lionfish diet 
ranking

Apogonidae Cardinalfishes 17.897 4
Labrisomidae Labrisomids 14.001
Holocentridae Squirrelfishes and soldierfishes 13.199
Labridae Wrasses 9.825 2
Grammatidae Basslets 6.991 3
Pomacentridae Damselfishes 6.879 5
Gobiidae Gobies 6.115 1
*Rotenone survey data courtesy Loren Kellog



What are the potential impacts of lionfish?

Recent surveys suggest that lionfish are capable of consuming more biomass of 
forage fishes than are available in some coral reef habitats (over 160 lionfish per 
acre in the Bahamas).  

Impacts to other top level predators is likely through 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)

Lionfish trophic impacts 



A STAGE-BASED MATRIX POPULATION MODEL OF INVASIVE LIONFISH 
WITH IMPLICATIONS FOR CONTROL

Larvae Juveniles Adults

Death

GL GJ

PJ PA

FA



Elasticity and sensitivities of matrix elements and lower-level parameters 

(Caswell 2001)
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Control and Management

•Fishery development
•?

•Fishery development
•Removal by trapping
•Removal by divers

Coastwide Protected Areas





Lionfish sensory (tasting) trials

Credits:
Barry Nash (NC Sea Grant)

Joyce Taylor (NCSU Seafood Laboratory)
NCSU Seafood Laboratory Staff 

James Morris NOAA lionfish researcher







Results (~10 tasters- mean score of 5.0 is the highest score possible)

Mean score

Taster comments

End of slide show









Commercial

No management 

Bounty system

Management 

Stock protection

State Federal

Lionfish population

No stock protection

Recreational Commercial Recreational

State Federal State Federal State FederalState Federal

Lionfish management?



What are lionfish so invasive?



KW Fantasy Fest 2009



Questions….

S. Thompson
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