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Habitat use and ecological 
interactions of invasive lionfish in the 

Bahamas
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Invasive species 
removal plans 

and 
conservation 

outcomes

Creating tools 
and teaching 
skills to build 
capacity for 

invasive species 
management



Marine invasive species 



Green and Grosholz 2021

95%

80% Invasion occurring at scale
beyond resources for eradication

Lack targets for suppression or 
ecological recovery

National survey of AIS 
managers and practitioners



Study species
PACIFIC LIONFISH

BAHAMAS AND FLORIDA

EUROPEAN GREEN CRAB

SALISH SEA



Study species
✓ Densities too high for eradication- functional eradication approach

✓ Reduction can limit ecosystem and economic impacts

Photo Adrianne AkmajianPhoto Nat Geo
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Three components for 
management:

Prioritize

Understand efficient removal 
practices and identify targets

• Identify your limitations (time, 
money, gear, personnel)

• Subset priority locations based 
on valued resources



Native distribution





• High feeding & growth rates

• Generalist predator 

• Native fish recruitment lowered 
by up to 90%

• Some local extinctions of native 
fishes

• High fecundity  

Morris & Akins 2009; feeding rate: Côté & Maljkovic 2010, Cure et al 
2010, Albins 2015, Ingeman 2016, Pusack et al 2016

Strong negative effects



Managing the invasion



Regional coordination

Management intervention



Data collection for three years 
in four jurisdictions

c

Davis et al. 2021- Con Sci Prac



Limitations for efficient 
removal

Invader (Lionfish)
Density, behavior, and position 
on the reef

Habitat
Depth and distance from shore

Complexity and habitat 
composition

Removal
Type of gear used

Experience of the remover
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Invader (Lionfish)
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on the reef

Habitat
Depth and distance from shore

Complexity and habitat composition

Removal
Type of gear used

Experience of the remover
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Environment Cloud cover, currents/ tides, time of day
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Implications for management: what 
saves time?
• Invader (Lionfish)

• ↑Size 

• ↑Density 

• Remover experience 

• Environment
• Time of day

Removing lionfish at dawn and 
dusk takes 1 minute less per fish 
for all experience levels!

Davis et al. 2021- Con Sci Prac



Davis 2019, MEPS Image modified from Courtney Stewart

Currently
Models to predict high densities of lionfish and recolonization rates 



Juvenile fish habitat Marine Protected Areas

Next steps
Add in management priorities and valued resources

◦ Fisheries species

◦ Reefs with high coral cover or biodiversity



European Green Crab (Carcinus maenas)
• A single female green crab can produce 185,000 eggs in a single year

• Green crabs eat a wide variety of shellfish, preying on oyster, clam, mussel, 
lobster, and crab populations across the world

• While foraging for food green crabs “slice” through eelgrass, destroying the 
plant. Eelgrass provides nursery habitat for juvenile fish and shellfish and in 
turn serves as feeding ground for many migratory bird species and sea 
turtles

greencrab.org



Range expanding



Salish Sea Case Study

1. Model comparison
a) Predictive models for likelihood, or hotspots 

of green crab

b) This still gives us 500+ sites in the Salish Sea 
alone

2. Stakeholder survey
a) This survey is designed to collect information 

where management for EGC is happening, 
what valued resources may be affected by the 
presence of EGC, and what types of 
additional resources or data are needed to 
help improve management strategies.



What do you want to 
conserve?

Economic 
resource

Ecological 
resource

Cultural 
resource



Spatial extent of 
removal

https://www.epa.gov/salish-sea/shellfish-harvesting



Collaboration on Green Crab
Tom Therriault and Brett Howard– Fisheries and Ocean Canada

Chelsey Buffington- Washington Dept of Fisheries and Wildlife

Emily Grason- Washington Sea Grant Green Crab Team

Tammy Davis- Alaska Invasive Species Partnership

Many others!

Survey Link:

https://ualbertadbs.ca1.qualtrics.com/jfe/form/SV_elDW05IEnT

tjqqW

https://ualbertadbs.ca1.qualtrics.com/jfe/form/SV_elDW05IEnTtjqqW












Science is about 

relationships





Are microplastics present in the guts of 

nestling cormorants?

Brookson et al. (2019); Rochman, Brookson et al. (2019)



What is the beta-diversity of breeding 
birds in Southern Ontario? 



How do parasite loads differ between 
parasite species and host species in wild 
Pacific salmon?

Brookson et al. (2019)



Bayesian dynamic energy budget 
toxicology models to scale individual-level 
toxicology data to population-level effects 

Brookson et al. (in Revisions)





Trait-based models to understand near-
and long-term dynamics of food web 
rewiring under global change

Brookson et al. (in Prep)



High-dimensional algebraic methods 
for identifying trait-based shifts in 
Albacore tuna 

Brookson et al. (in Prep)



How can within-host responses to 
parasite proliferation be modeled using 
classic predator-prey models?

Jarvis-Cross et al. (in Prep)



What am I doing next...

Peacock et al. 

(2013)



Other things I sometimes do...

⚫ Think about open science practices

⚫ Try to further computational education in the biosciences

⚫ Freelance software development

⚫ Coach basketball

⚫ 5 million other jobs...



Does conservation science practice what it 
preaches?

⚫ 20,000+ papers sampled

⚫ >1300 journals investigated

⚫ >500 NGOs, Government agencies, colleges & universities contacted 

How “open” is conservation science?

Brookson & Davis (In Prep)





Office hours and availability 
ALEX

Lower-level  office (usually 
occupied by Aneri)

Bad at checking slack especially 
after 4pm when her brain goes 
into atrophy

WILL check slack and email every 
morning before starting

COLE

Office space TBD but will literally 
live there

Always on his phone bc he is a 
dumb bi*ch

Manically replies to messages 



Tell us about yourself!

Name

Pronouns

University and major

Why you decided to come to Bamfield

DS project

Future goals

One thing you are looking forward to in MPED


