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EXTENDED ABSTRACT

The invasive red lionfish (Pterois volitans), hereafter referred to as lionfish, was first detected in Florida in 1985.
Since then, lionfish have spread rapidly throughout the Caribbean, southeastern U.S. Atlantic coast, and Gulf of Mexico;
establishing large populations in a wide variety of habitats in these regions. As a result, the lionfish invasion is now
considered a global conservation issue (Sutherland et. al. 2011).

Since becoming established, there have been numerous studies that have examined the ecology and biology of
lionfish. Yet, despite the breadth of research on lionfish ecology, there have been only a few studies that have examined the
movement patterns of lionfish within their invaded range, and represents a large knowledge gap in the lionfish literature.
Previous studies have characterized lionfish site fidelity and general movement patterns, however, the daily activity patterns
and diel movements of lionfish are not well known. Describing such spatio-temporal movement patterns is critical to
understanding and managing the spread of invasive marine species like the lionfish (Molnar et al. 2008).

In this study, we used passive acoustic telemetry to examine the movement patterns of invasive lionfish on a subtropi-
cal coral reef ecosystem in the Florida Keys. Specifically, the objectives of this study were:
i)  To quantify daily activity patterns of lionfish over a 24 hour cycle, and
i1) Describe spatial and temporal movement patterns of lionfish. Results from this study provided further insight into
lionfish behavior in a coral reef ecosystem.

Such information is essential to further understanding the ecological effects of lionfish within its invaded range, and
improving existing management plans used to help control the lionfish population.

From April — October 2014, the movements of 11 lionfish were tracked multiple coral reef sites in the Florida Keys,
USA using passive acoustic telemetry. Lionfish were tracked from 5 — 141 days and exhibited high levels of site fidelity
(mean residency index = 0.83 + 0.07). Plots of both the mean number of detections per hour and the mean number of
unique stations at which a fish was detected revealed distinct daily activity patterns, with peaks in activity occurring at dawn
and dusk (Figure 1), suggesting a strong diel component of lionfish activity. Further analysis of detection data showed a
significant effect of time of day on lionfish activity. Specifically, mean detections per hour were greater during twilight
than during day or night (Figure 2).

This study is the first that provides a detailed description of lionfish daily activity patterns using acoustic telemetry in a
coral reef ecosystem. In particular, acoustic data collected in this study provide valuable insight into the diel activity
patterns of lionfish that had previously only been described through observations made during foraging or conventional
tagging studies. Increased activity during twilight periods is a typical pattern for the lionfish in both its native and
nonnative ranges (Cure et al. 2012), and most likely corresponds with more frequent foraging at those times. The results of
this study have increased our understanding of lionfish behavior in a coral reef system, and provide valuable information
that can be used to improve invasive lionfish control and management efforts.
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Figure 1. Lionfish daily activity patterns at four coral

reef sites in the Florida Keys. Site 1
(C), and site 4 (D).
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Figure 2. Overall mean standardized detections per
hour for time-of-day periods. Letters denote significant dif-
ferences from post-hoc tests. Error bars represent standard
error.




