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What's new?

Invasion chronology
Reproductive parameters
Ecological impacts

Life history and invasiveness
Control and management




New Publications in Last 6 months
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1040 records so far in 2009

COUNTRY
United States
Bermuda
Bahamas

Turks and Caicos

Cuba

Mexico
Honduras
Costa Rica
Panama

Netherlands Antilles

No. of Records
2009

297

79

1st year

1985 (FL)

2000
2004
2007

2007




Status of lionfish establishment
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Lionfish thermal minimum ~ 10C (Kimball et al. 2004)
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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

Imamura and Yabe 1996




Lionfish ovarian morphology and oogenesis
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Reproductive dynamics

e Spawning seasonality
e Spawning periodicity

e Length at maturity
e Batch fecundity

e Annual fecundity




Female size at maturity is ~180 mm TL (less than 1 year old)
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Male size at maturity is ~100 mm TL (less than 1 year old)
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Lionfish spawn throughout the year!

52 55 119 19 14

65 109 160 38



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)



Top ranklngs Economically |mportant spemes

Masked goby (Gobiidae)
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Yellowhead wrasse (Labridae)

Verm|II|on snapper Banded coral shrimp

Belted cardinalfish (Pomacentridae)


http://www.discoverlife.org/mp/20q?go=http://fishbase.sinica.edu.tw/Photos/ThumbnailsSummary.php%3FID%3D3848
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Lionfish diet
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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. R

Lionfish could occupy this vacant niche and hamper stock r
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Lionfish trophic impacts
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A STAGE-BASED MATRIX POPULATION MODEL OF INVASIVE LIONFISH
WITH IMPLICATIONS FOR CONTROL
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Elasticity and sensitivities of matrix elements and lower-level parameters

(Caswell 2001)

Table 8.2 Matrix element value, computation, and elasticity of 2.
Element Value Computation
0.951 e~Ma

0.787 11/12 e~Mj

e —M;Dyg

0.072 1/12 e™™J
11.837 pFe_MEDE




Table 8.1 Values of lower-level parameters, thewr sources, and the sensitivity of 2 to each
of them. The matrix element in which the lower-level parameter was used 1s provided in
parentheses. Mortality 1s expressed as instantaneous rate.

Parameter Value Units Reference

Larval mortality M (Gp) 0.350 month'?  McGurk 1987
Adult mortality My (Py) 0.052 month!  Lorenzen 1996
Juvenile mortality My (P;, Gy)  0.165 month!  Lorenzen 1996
Proportion female p (Fy) 46% --- Morris, unpub. data
Larval duration Dy (Gp) 30 days Morris, unpub. data
Egg mortality Mg (FA) 0.310 day! McGurk 1987
Fecundity F (Fu) 194,481 month!  Morris, unpub. data
E

oo duration Dg (F) 3 days Morris, unpub. data
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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)

Tasters’ Comments on Lionfish Recipes M ean score

Pan-Fried Lionfish, Evaluation 4.8: J

Loved this—I like mild fish, and this is excellent <€—

Taster comments
The only reason this didn't get a 5 is that I prefer baked to fried. The fish was nice and
flaky and the batter was flavorful. Bonus: It wasn’t rubbery.

Very tasty.
Lionfish with Fresh Herb Mayonnaise, Evaluation 5.0:
Gave it a 5, but thought mayonnaise overpowered fish a bit, but great.

Fish was moist! Fresh herb mayonnaise was delicious. Herbs were subtle but added just a
little punch. .

Excellent! My favorite!

My favorite.

Broiled Lioﬁﬁsh with Garlic-Basil Butter, Evaluation 5.0:
‘Wonderful texture!

The first thing I noticed about this one was the smell—delicious!
Good-Good!

Garlic flavor is great.

General Comments:

Excellent fish. I would order this at a restaurant if on the menu. The bones are the only
problem. Very good texture, firm and moist!!

Excellent preparations and taste. Great chefs.

Texture i3 similar to flounder, mild flavor.

End of slide show



ALMOND BROILED
LIONFISH FILLETS RECIPE

Might not look like it, but this could be dinner
tonight! Photo from NEDN Stack.

The almond broiled lionfish fillets is a
very affordable dish. Delicious, simple, and
easy recipe. Can be ready in 15 minutes.

Serves/Makes: 6

Ingredients:
2 1/2 pounds Lionfish fillets
1/4 cup butter
1/4 cup all purpose flour
2 tablespoons lemon juice
1/2 cup sliced almonds
4-6 drops hot pepper sauce
1 tablespoon chopped parsley
1 teaspoon paprika
1 teaspoon seasoned salt

Cut fish into 6 serving portions.

Combine flour, paprika, and salt.

Roll the Lionfish fillets in mixture and
place in single layer, skin side down, in well
greased baking pan.

Drizzle 2 tablespoons of melted butter
over the lionfish fillets.

Broil 10-15 minutes or until fish flakes
casily with a fork.

Meanwhile, sauté almonds in remaining
butter until golden brown.

Remove from heat.

Add lemon juice, hot pepper sauce and
parsley.

Pout over the almond broiled lionfish
fillets and serve at once.

Hints:

Don't be afraid 1o substitute, pollock,
cod, red snapper, whiting or any firm-fleshed
Jish for the lionfish,

And of course because this is a white fish
you may want to pair it with a Chardonnay
or a Riesling. (Our Art Director loves the
German Rieslings)

We recommend a nice side of leafy
greens and a simple vinegrette. However,
rice or roasted potatoes paiy wonderfully
with the almonds and hot sauce - especially
on a cooler night.

LIONFISH ARE A HIT
WITH CHICAGO, NEW YORK CHEFS

By Bob Sterner

Lionﬁsh got rave reviews from chefs
in New York City and Chicago who

received test samples of the venomous

alien species that were caught in a lionfish

roundup off of North Carolina.

Divers caught 131 fish in the first roundup
that was conducted in June by Discovery
Diving Co., Beaufort, N.C., and Olympus
Dive Center, Morehead City, N.C. After
local divers had a feast, the remaining fish
were packed into boxes of ice and shipped
to restaurateurs,

“The fish arrived pristine, cold and as
fresh as any 've ever seen,” Bruce Sherman
said. Besides creating culinary masterpieces
at North Pond Restaurant, Chicago, he also
chairs the Chicago Chef Cooperative, “The
colors and patterns of the fish were very
impressive along with their elaborate fins.”

Sherman used filets for plated servings
and the heads and bones for soup stock, so
virtually nothing was wasted. Like the other
chefs, he said he is eager to get more.

ChefDave Pasternack at New York City’s
ESCA restaurant described lionfish as similar
to rascas, a scorpionfish traditionally used in
France for bouillabaisse, a seafood stew.

Marc Meyer, chef and owner New
York's Cookshop, saw a new opportunity for
culinary presentation. After scaling them, he
dipped the whole fish, fins and all, into hot
oil, He said it looked beautiful and tasted
even better.

All chefs agreed that the flesh is delicate

16

www.nedivenews.com

r?

with a sweet, clean flaver. They also noted
that patrons took special interest in the fish
after being told by their servers where the
fish came from and why.

Lionfish, native to Indo-Pacific waters,
have no real predators since they arrived here
and started a reproducing population during
the past decade. They have been decimating
native species from the Carolinas south to
Key West, Fla.

“They're eating everything,” said
Lisa Mitchell, executive director of the
Florida-based Reef Environmental
Education Foundation. “They could wipe out
entire reefs.”

“They're absolutely everywhere, said
Paula Whitfield, a researcher at ll1e National
Oceanic and A pheric Admi
North Carolina facility. “If you go deeper
than 100 feet, they're ubiquitous now.”

Catching them is labor intensive. They
rarely bite on fishing lines. To ensure that only
lionfish were being harvested, divers used
hand nets and spears, and a few got
stung in the process. Reactions ranged
from mild to intense pain, which was treated
with hot packs.

The dive charter operators are scheduling
regular lionfish roundups. For $350, divers
get a on catching techni
charter boat rides, and are supplied with
nets spears, gloves and catch bags,

d kendswrapup withafishdi
I-or infnrmauon visit mnlu‘)nmw.'nf)n'mg
com or www,QlvmpusDiving.com. u

ation’s

[€hicage;s|Oldest &
BiemienBive Center

“Haolly Barge & Dredge Iiinois” ¢
“Wings of the Wind" @ 40 feet
“Tog Tacoma™ @ 33 feel
“Prinz Witlem V" @ 80 feet
Car ferry "Milwaukee" (@ 125 feet
“Dredge 906" @ 75 leet
“Wisconsin” @@ 130 feet

438 Roosevelt Road, Glen Ellyn, Il
800-How-Dive (469-3483)
www.800howdive.com
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Nassau grouper populations are in decline throughout the Caribbean.
Support the Closed Season so that we may have a plentiful supply for generations to come.

Honeymoon

EAT

/

I'm on my

Nassau Grouper Closed Season

Nassau Grouper Spawning Season — November - March

December 1, 2008
to February 28, 2009

- N

" The Eaﬁéﬁn'ai

e

A grouper we save today lives to spawn another day . Support our fishermen, CHOOSE another fish during the Closed Season.

Protect the
Nassau grouper during
their spawning season

November — March

The closed secson protects
the Necssau grouper during
part of  their breeding
secson. This is when they
are  most  vulnerable
becawse they aggregate
in large numbers to spawn
at predictalble times and
locatiors .

There are severcl species

of grouper in The Bahamcs.

The MNassau grouper can

be idenrtified by: [see photo

overteaf]

* 5 olive/orown bars on
the body

o  Aband ccross the eve

o Alblack saddleshaped
spot on the bese of the
tail

During the closed secson,

other grouper  spedcies
must e landed intact to
allow for easy

identification.

We encourage you to fry lionfish as an altemate fish this season.

Lienfish are on invasive, nor-native species that are ropidly reproducing im our
waters. They are voraciows predators, competing with ocur locdl fish for foed
and consuming scme of our vducdkle fishery species. Lionfish have very few
predators, although Nessaw grouper have been known to eat them. Targeting
the lionfish as a food fish would help to combat this thredat to our marine

environment.

Lionfish on the Menu

e liorfish are fasty.
They can be fileted
or pardried whole.

e liorfish flesh is safe to
eat.

o lionfish  wvenom s
located in the spines

and is deactivated
by heat.

e liorfish are scld cs a
food fish In  the
Pacific region.

e GO GREEN—Eat
Liorfishl
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SAFETY FIRST!

Lionfish  spines  are
venomows but the fish
can be safely handed
once the spines hove
been removed. If you
catch liorfish, use
caution to awoid o
puncture wound.

First Aid: Apply hot

water (o5 hot as s
safe) and  sesk
immedicte
medical

cdre.

For more information, contact
Dept. of Marine Resources, Tel: 242 393 1777 or

BREEF: Tel: 242 327 9000, wwrbreef.org, breef@breef.org
TheNature

N
Conservancy @

Protecting nature, Preserving life,
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Lionfish management?

Lionfish population

A

Bounty system
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No management
Stock protection
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What are lionfish so invasive?

Main predictor

Reference

Lionfish

Reference

Broad diet

High physical tolerance
Prior invader

Fast growth

Large native range

High adult trophic status
High propagule pressure
Long life span

High fecundity

Large egg diameter

Long reproductive season
Young age at maturity
Large body size

Short distance to native source
Parental care

1.7
1,2.3.8
1.2.3.10

e e e

Z Z

Morris 2009

Kimball et al. 2004
Golani and Sonin 1992
Morris, unpub. data
Schultz 1986

Morris 2009
Ruiz-Carus et al. 2006
Morris, unpub. data
Morris 2009

Morris 2009

Morris 2009

Morris 2009

Morris 2009

Schultz 1986

Morris 2009
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Field Guide to the
Nonindigenous Marine
Fishes of Florida

Schofield, P. J., ). A. Morris, Jr. and L Akins
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