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Background



Characteristics of a successful invader

• No natural predators

• Fast growth 

• Reproduce every 3-4 days (2 million 

eggs/year)

• Ecological generalist (0 > 300m depth)

• Skillful hunters (jet stream, corner prey)

• High food availability (reefs has high 

biodiversity)

• Unrecognized by native prey species



Lionfish grow and mature faster than most WA 
mesopredators

(Côté, Green & Hixon, 2013)



Complete 
eradication 
unlikely

(Morris & 
Whitfield, 2009) 

Eradication

Control



Significant ecological Impacts

“The most 

significant 

change to coral 

reefs since 

industrial 

fishing”



Some fish are 
impacted more than 
others

TRAIT MORE VULNERABLE 
 

LESS VULNERABLE 

Size Small, e.g. 

greenblotch 

parrotfish 

 

Large, e.g. graysby  

Shape Shallow-bodied, 

e.g. clown 

wrasse 

 

Deep bodied, e.g. 

butterflyfish 

 

Aggregation size Solitary, e.g. 

Spanish hogfish 

 

Schooling, e.g. French 

grunt 

Water column position Benthic fishes, e.g. 

masked goby 

 

Pelagic fishes, 

e.g. bar jack 

Nocturnally active Yes, e.g. 

squirrelfish 

No, e.g. striped 

parrotfish  

Cleaning behaviour No, e.g. French 

angelfish 

 

Yes, e.g. neon goby 

 

• Small, shallow-bodied, solitary 
fishes - most vulnerable

• Fishes that show cleaning 
behaviour - lower risk



Important consequences for endemic species



Belize is a hotspot of 
potential impact

o Bahamas, Belize and Curaçao
identified as vulnerability 
hotspots - 77 fishes with small 
ranges identified at risk



National Lionfish Management Strategy and working group 
(2019-2023)



Recognising the interconnectedness of the system



*2015 national
priority assessment



Support Belize MPA managers to establish a scalable model for effective and 

participatory lionfish adaptive management

Focus: capacity building, involving key stakeholders, & piloting an approach

that can be replicated throughout the LAC region

2020+ Establishing effective lionfish management 

in Belize’s fish replenishment zones



Project components & activities

1. Training and 
assessment



Since 2020, BV has trained 18 MPA staff and 

partners in:

● Lionfish Focused Search (LFS) survey 

methods

● Principles of lionfish monitoring and 

adaptive management

● Fish ID training

● PADI scuba certification

● Emergency First Response & First Aid

Training & capacity building



Updated population status 

surveys (LFS method) in 4 MPAs

● BCMR

● CCMR

● HCMR

● TAMR

● SWCMR (planned 2022)

Assessment



Survey method

● All data collected using LFS Method 
- regional protocol for monitoring 
lionfish & impacts for complex reef 

systems
● All surveyors trained and certified in 

LFS and Fish ID

● 3 components:
1). >30cm fish (50m x 1m transect)

2). Roving diver survey for lionfish and 
competitor species (50m X 10m)

3). Prey surveys (2m x 20m)



LFS method (Green et al., 2012)

2 x 10 m

5 

m

5 

m

50m transect

15m Distance 

between transects 



Lionfish and competitor surveys



Prey surveys



Key questions?

• How many lionfish to remove?

• How much effort is required?

• Which areas should be prioritized?



Juvenile fish habitat Marine Protected Areas

Suppression in high priority areas

22



Juvenile fish habitat Marine Protected Areas

Suppression in high priority areas

23

The goal: 
Make the most effective use 

of limited resources



Lionfish densities 
and body sizesSurveys of fish biomass Predation rates

(Green et al. 2014)

How many lionfish can a reef tolerate?



Using Limits of Acceptable Change

Green et al. (2014) Linking removal targets to the ecological effects of invaders: a 

predictive model and field test. Ecological Applications 24(6):1311-1322



Established control plans with quantitative targets





Adaptive management: 
Turneffe Atoll

  

Indicators 2020 2021 Change 

Average Total Length (cm) 22 21  

Lionfish density (ind./ha) 77 46  

Threshold density (ind./ha) 24 12  

% sites exceeding threshold 46 38  

 



● adapt to suit needs of MPA

● participatory & community-led

● more emphasis on data sharing & 

feedback with communities

● LFS method resource 

intensive/expensive

Lessons learned



**New inclusive and 

participatory lionfish removal 

policy** – Approved by the Belize 

Fisheries Department, August 

2022

Lessons learned



Target - LF control in 25% 

Belize's nearshore by 2024



Thank you!



● https://public.tableau.com/app/profile/galento.galvez/viz/LionfishSumm

aryDashboard/LionfishControlBelize

● https://public.tableau.com/app/profile/alexander.navarro/viz/NBCCTabl

eau2022/Story1?publish=yes

Data sharing and feedback

https://public.tableau.com/app/profile/galento.galvez/viz/LionfishSummaryDashboard/LionfishControlBelize
https://public.tableau.com/app/profile/alexander.navarro/viz/NBCCTableau2022/Story1?publish=yes

