Received: 23 July 2020

Revised: 16 August 2021

'.) Check for updates

Accepted: 17 August 2021

DOI: 10.1111/csp2.541

CONTRIBUTED PAPER

Conservation Science and Practice Wl EY
A journal of the Society for Conservation Biology

Multiple drivers of invasive lionfish culling efficiency in
marine protected areas

Alexandra C. D. Davis!
Michelle A. Johnston’
Vanessa McDonough’ |

1University of Alberta, Alberta, Canada

2Frost Museum of Science, Miami,
Florida, USA

3Reef Environmental Education
Foundation, Key Largo, Florida, USA

“Buck Island Reef National Monument,
St. Croix, Virgin Islands, USA

>NOAA Flower Garden Banks National
Marine Sanctuary, Galveston, Texas, USA

®University of the Virgin Islands, Saint
Thomas, Virgin Islands, USA

7Biscayne National Park, Homestead,
Florida, USA

Correspondence

Alexandra C. D. Davis, University of
Alberta, Alberta, Canada.

Email: acdavis@ualberta.ca

Funding information
Rantine Po<tdoctoral Fellow<hin: David

Bernard Castillo II°©® |
Shelby Moneysmith” |

Lad Akins*® | Clayton Pollock® | Ian Lundgren® |

Kynoch Reale-Munroe® |
Stephanie J. Green'”

Abstract

Designing effective local management for invasive species poses a major chal-
lenge for conservation, yet factors affecting intervention success and efficiency
are rarely evaluated and incorporated into practice. We coordinated regional
efforts by divers to cull invasive lionfish (Pterois spp.) on 33 U.S. Atlantic, Gulf
of Mexico, and Caribbean protected coral reefs from 2013 to 2019 and esti-
mated removal efficiency and efficacy as a function of environmental and hab-
itat conditions, invasion status, and personnel expertise. Highly experienced
individuals culling during crepuscular periods (<2 hr from sunrise/sunset) are
three times more efficient (in terms of minutes) than novice divers during mid-
day, suggesting: (a) retention of experienced individuals is key for efficient pro-
grams, and (b) planning culls with personnel and time of day in mind
increases the number of sites covered with the same effort. Lionfish behavior
and habitat characteristics had little effect on removal efficiency and efficacy,
but divers had higher capture success at reefs with higher lionfish densities.
We suggest reefs with persistently <20 fish ha™' as low priority, given that



