Invasive Lionfish
In Barbados

Hazel A. Oxenford?
& Henri Vallés?

1 Centre for Resource Management &
Environmental Studies (CERMES)
; 2 Dept of Biological & Chemical Sciences

The University of the West Indies,
Cave Hill, Barbados

“ %% Lionfish & Sea Cucumber Workshop
; Havana, Cuba
29-30 April, 2014

o,

XX
%’
MINAL .N s i e




Progression of
lionfish
Invasion

Bermuda

At antiec
Decean

" The Bahamas

Pioneer population
b

Gulf of Mexico - Turks and C aicos escaped from aquaria
in mid 1980s -1990s

. Fuerta Rico
(A Cuba *’3’- - s Barbados In Florida, USA
4 2t Crobks -
b

s O i Can : O
e d1 Fepubli
Cayman kland= epublle

NEE[RE

Mexico = l Caribhean Sea

l;f:i 13ema I'-....- Honduras ._Il'-'-.--

ay "

A Be3iZ009



Progression of
lionfish
Invasion

Bermuda

At 1 a
D ece

" The Bahamas

Gulf of Mexico h' Turkzs and C dicos

. Fuerto Rico
: - ;
L
D 1

- O ini can
- Hai  Republic

Cayman kland= Jamaica

Mexico = l Caribhean Sea

'if:; UL I'-....- Honduras _...-'--"'-

ay =

A Birz009



Progression of
lionfish
Invasion

Bermuda

At 1 a
D ece

" The Bahamas

Gulf of Mexico h' Turkzs and C dicos

. Fuerto Rico
: - ;
L
D 1

- O ini can
- Hai  Republic

Cayman kland= Jamaica

Mexico = l Caribhean Sea

'if:; UL I'-....- Honduras _...-'--"'-

ay =

A Birz009



Progression of
lionfish
Invasion

Bermuda

At 1 a
D ece

" The Bahamas

Gulf of Mexico h' Turkzs and C dicos

. Fuerto Rico
: - ;
L
D 1

- O ini can
- Hai  Republic

Cayman kland= Jamaica

Mexico = l Caribhean Sea

'if:; UL I'-....- Honduras _...-'--"'-

ay =

A Birz009



Progression of
lionfish
Invasion

Bermuda

At I a
Dece

" The Bahamas

Gulf of Mexico ! Tumks and C aicos

- Fuerto Rico
: - ’
L
m_‘;" " Mg
D 1

= Qrmini can
ST Haii  Republic

Cayman klands Jamaica

Mexica Caribbean Sea

Iif:.i 13kma I'-...- Handuraz .-"-'---

S "
——
4




Progression of
lionfish
Invasion

Bermuda

At I a
Dece

" The Bahamas

Gulf of Mexico 3 Tumks and C aicos

- Fuerto Rico
: - ’
L
m_‘;" " Mg
D 1

= Qrmini can
ST Haii  Republic

Cayman klands Jamaica

Mexica Caribbean Sea

Iif:.i 13kma I'-...- Handuraz .-"-'---

S "
——
4




Progression of
lionfish
Invasion

Bermuda

At I a
Dece

" The Bahamas

Gulf of Mexico 3 Tumks and C aicos

- Fuerto Rico
: - ’
L
m_‘;" " Mg
D 1

= Qrmini can
ST Haii  Republic

Cayman klands Jamaica

Mexica Caribbean Sea

Iif:.i 13kma I'-...- Handuraz .-"-'---

S "
——
4




Progression of
lionfish
Invasion

Bermuda

At 1 a
D ece

The Bahamas

Gulf of Mexico b Turkzs and C dicos

- Fuerto Rico
: - ;
L
D 1

== O ini can
g Hai  Republic

Cayman kland= Jamaica

Mexico = l Caribhean Sea

'if:; UL I'-....- Honduras _...-'--"'-

ay =

A Birz009



Progression of
lionfish
Invasion

Bermuda

At I a
Dece

The Bahamas

Gulf of Mexico Tumks and C aicos

m-ﬂ Fuerto Rico

: - ’

L

Luba ! !' 2t Crolx
D 1

= Qrmini can
- Haii  Republic

Cayman klands Jamaica

Mexica Caribbean Sea

Iif:.i 13kma I'-...- Handuraz .-"-'---

S "
——
4




Progression of
lionfish
Invasion

gov/taxgroup/fish/Lionfishanimation.qgi

Bermuda

At Fantiec
Decean

%)
(@)
@
S
=
Q
%
@©
c
=

The Bahamas

Gulf of Mexico Turi= and C aicos

Puerto Ri \
el 5 e
* Cuba J'-' P,
Crominican i,
- Hai  Republic 2010
¥ Belze

Mexico = l Caribhean Sea

Cayman kland= e




Invasion chronology
In the LesserAntllles 2010-2012
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Invasion
chronology
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Distribution
of samples

* Rough seas
.. * Nofishing
No reef
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Biological
characteristics:

length-weight relationship
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Biological
characteristics:
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Biological | |
.. _  Diet — small fishes, lobster
Characterlstlcs. pueruli, other invertebrates

diet, behaviour, » Depth range 1.5 — 182 m

maturity and gender  * Active, hovering behaviour
* Year 1 - 63% immature

e Sex ratio 1:1




* Collected muscle tissue

Biological (n = 178 lionfish)
characteristics: - Amplified mt d-loop using

_ _ _ lionfish specific primers
genetic diversity (see Freshwater et al. 2009)

« Sequenced at MCLAB, USA

'; * Aligned with reference
sequences in GenBank

V | » Confirmed single species
Y - e————— Pterois volitans

—— ———— ——— —_— e——

f —— TR

Checking quality of amplified
MtDNA d-loop fragments
under UV light




Genetic
diversity

.| *Northern group
S0l | 9 haplotypes

* NW Caribbean
4 haplotypes

e Central Caribbean
3 haplotypes

 Eastern Caribbean

maybe 2 ?

7 e _ Betancur-R et al. (2011)



Genetic
diversity

* Northern group
9 haplotypes

 NW Caribbean
4 haplotypes

e Central Caribbean
3 haplotypes

» Eastern Caribbean
Pioneers
3 haplotypes

Year 2
6 haplotypes

-
Betancur-R et al. (2011)




Genetic diversity:
coastal differences?

Difference in the
number and frequency
of haplotypes between:

— year 1 (pioneer) and year
2 (established)

— among coasts

Only 2 haplotypes on 5

South coast Barbados
However diversity not

significantly different

between years or coasts

Source: Sealy (2013) (IR R N B B




Impact on:

reef communities

* Fringing, patch and bank
reefs

* Heavily fished, low
resilience

* Collected pre-lionfish data

3 surveys
(every 4 months)

10 reefs

Sixmens

O Shallow reef

Speightstown Bank o Deep reef

Greensleeves

South Bellairs

'§ Holetown Bank

by SCUBA surveys (fish

species, abundance, size)

A5 Batts Rock Barbados

\ %
~ . Josef’s

Coconut Court Southern Palms
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Impact on:
reef fishers

Approx. 200 reef fishers
Small scale

Trap, speargun, handline,
seine net

Pre-lionfish interview

survey of fishers 8
(catch rate, catch composition, .=
Income, livelihood ‘
dependence)

2 surveys (pelagic season
and off-season)




Pre-lionfish:
reef fishers

Near half of catch is parrotfish

Spear fishers land more

snappers and groupers (15% “;"’"3-

AN\ Ve

vs 6%) than trap fishers

others

filefishes barracudas 6%

29 groupers

3%
goatfishes
7%

Spear fishers

groupers
5%
goatfishes
0%

snappers
3%
squirrelfishes
9%

parrotfishes
50%

squirrelfishes
4%

surgeonfishes
6%

filefishes _ 0y

surgeonfishe
9% jacks

barracudas

Trap fishers

parrotfishes
45%

99% / grunts



Pre-lionfish:
reef fishers

Trap caught fish are

smaller than spear caught
fish

Trap fishers average
10.2 kg at US$50 per trip

Spear fishers average
5.6 kg at US$31 per trip

[[] Spear fishers
[] Trap fishers

Fork length (cm)

parrotfishes surgeonfishes




MPAs and
llionfish

* One very small MPA on
west coast

* Permission to fish can
be granted by Park
Manager (for research I'\:Aﬂ‘;ﬁztg;k
purposes)

 Lionfish issue not
specifically addressed to
date

Barbados




Response Plan

Plenty of warning

Government Biodiversity
Working Group drafted a
response plan

Main partners:

— Fisheries Division - fisher
Information, receive and store
specimens

— Coastal Zone Management Unit
(CZMU) — diver information,
public awareness campaign,
media point of contact, culling
dives

— University of the West Indies
(UWI) — research & education,
archive and share data




Response Plan:
Public awareness

* Newspaper articles
« TV interviews

« Workshops - information,
capture and safe handling, food
preparation

 Brochures

LIONFISH Hu» —




Response Plan:
Public awareness

Local fish commonly
mistaken for Lionfish

Newspaper articles
TV interviews

Workshops - information,
capture and safe handling, food
preparation

Brochures

potte

d scorpionfish/ 4




Response Plan:
Public awareness

* 24 hr telephone hotline

* Facebook page

- News Information, lionfish
events, photographs and
video footage, private
derbies etc.




Response Plan:
Research

Coordinated sample
collection

Shared data base

Reef surveys

Fisher surveys

Genetic diversity
Grazing functional status

LIONFISH SIGHTING FORM

Coastal Zone Management Unit CRtuiel T
Bay Street, St. Michael V4 p
Tel: 2285050/ 1/2

Fax: 2285956

it
BARBADOS

Fisheries Division, [
Ministry of Agriculture, Food ‘

\

|

Fisheries, Industry and

Small Business Development
Bridgetown

Tel: 4263745/ 4265973/ 4278480
Fax: 4360068

Data Recorder: Contact #:

Observer
(if not the same as Recorder): Contact #:

Date of sighting: (dd/mm/yy) __ / / Time of sighting:

Sighting Location:
Site Name: Landmarks:

Latitude: Longitude:

Depth:

Habitat Type:

[]sand [JRubble [ ]Patch Reef [] Bank Reef [ Fringe Reef [ ] Seagrass
[ ] other (Specify)

Activity of the observer: -
[] Diving [CJFishing [] Swimming [_] Other (Specify)

Number of lionfish observed:
Approximate size (or size range if more than 1 fish) (cm/ inches)

What was the lionfish doing?
[]Hiding [JHovering [ ] Swimming [ ] Feeding [_] Other (Specify)

Was fish caught? If yes what gear was used?

PLEASE SUBMIT COMPLETED FORM TO THE FISHERIES DIVISION OR COASTAL ZONE MANAGEMENT UNIT.
PLEASE CALL IF YOU NEED THE FORM COLLECTED.




Response Plan: Eradication

i

strategy

CZMU culling dives

Sport dive operators
spear on regular
dives

Encourage fishery

Lionfish derbies &
cook-ups to

encourage market <28%
— Private '
— Government



Future steps

Continue public awareness « Engage MPhil / PhD

campaign students in research
Collaborate with first « Repeat surveys to
response medical teams quantify ecological and
(life guards, emergency doctors) socioeconomic impacts

Continue encouraging dive
operators to cull

Hold workshop with chefs
on safe preparation of
lionfish dishes




Any Questions?
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