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Abstract

In recent years, information on animal behavioral traits and consistent individual differences within species and/or populations has
been expanding; yet, severa aspects, such as the influence of personality on wild behavior, have not been addressed. This study
focuses on the influence of personality on the natural space utilization and movement metrics of a free ranging predator species,
the lemon shark, Negaprion brevirostris (Poey, 1868). Here, 12 juvenile lemon sharks were preliminarily subjected to a novel
open-field test in a semi-captive environment before being released and acoustically tracked in their nursery area. Preliminary
observations suggest a trend relating persondlity traits to space utilization in juvenile lemon sharks around Bimini Islands, Bahamas.
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The investigation of inter individual differences in behavior, called
personality, is a well-documented topic in a wide range of taxa. Noticesble
individual differences in the ecology (e.g. behavior, habitat and space use) of
sedls, sharks, tunas, and severa fish have been detected in different
investigations over the |ast decades, mostly reported via the use of telemetry
methods [1]. However, in these studies, it remains chalenging to determine
whether the reported variations are influenced by environmental conditions
or whether they are related to the individual personality traits, that is to say,
if they are the result of consistent inter-individua differences in behavior
across time and context. Understanding personality is an emerging field of
considerable relevance and contribution to the development of a new insight
in the ecologicad (eqg. the relationship between the individual, its
environment, its con-and heterospecifics) and evolutionary implications
persondlity traits might have for organisms and populations [2]. For
practical purposes, most research has tended to involve small species of
relatively short life history traits, usually captive bred, eluding the ultimate
causes and consequences of personality [3]. Yet, it is acknowledged that
personality in the wild is likely to have evolutionary implications, for
instance in regulating the individual adaptive potential through tradeoff
thresholds. It may influence the fitness of the individual, its habitat use, the
size of its home range as well as its exploratory behavior [4]. This study
focuses on the link between individual variations, expressed in movement,
habitat and space use, and personality traits of a marine predator species of
elasmobranch. The lemon shark, Negaprion brevirostris, is a coastal tropical
shark species belonging to the Carcharhinidae family. Bimini Islands are
perceived as important hotspots, encompassing diverse nursery areas of
juvenile lemon sharks [5]. This species represents a relevant model for large
marine predators, showing a peculiar adaptation and resilience to captivity
[6]. Previous research on the movement ecology of N. brevirostris in the
Bahamas has documented small home ranges in juveniles, which facilitate the
tracking process [7]. Preliminary research on lemon shark’s personality has
been carried out in mesocosms around Bimini Islands, Bahamas, for the past
few years, reveaing evidences of consistent individua differences in
behavior in lemon sharks (unpublished data). In 2015, a total of 36 juveniles
were exposed to a novel open field test (widely recognize in the behavioral
field of research). Each individua performance was scored. The current
research intends to establish whether natural movement ecology is &
reflection of the reported personality features. A subset of 12 individuals
from the 36 tested in 2015 were acoustically tagged and released at their
respective capture location. In order to determine the extent to which
personality traits predicts natural space use, movement patterns and spatial
use were monitored over an eight months period, between August 2015 and
April 2016, using a passive monitoring array of 15 Submersible Ultrasonic
Receivers (SUR, ©Sonotronics) and aweekly active tracking survey (Fig. 1).
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Fig. 1. Results from an active tracking effort (one day). A total of 9 juvenile
lemon sharks were detected in their nursery area.

Detection range testing was performed, with results indicating that acoustic
telemetry was an efficient and reliable tool for this research. To elucidate the
question, the individual scores obtained from the novel open field test were
considered for comparison with spatial metrics data. A first overview
revealed a potentia trend, relating movement patterns and habitat use to the
personality traits exhibited in captivity. The current approach appears to
shed light on personality traitsin a long lifespan marine predator, tracked in
its natural environment.

References

1 - Vaudo JJ, Wetherbee BM, Harvey G, Nemeth RS, Aming C, Burnie N et
a. Intraspecific variation in vertical habitat use by tiger sharks (Galeocerdo
cuvier) in the western North Atlantic. Ecology and evolution. 2014;4
(10):1768-86.

2 - Sih A, Bell A, Johnson JC. Behavioral syndromes: an ecological and
evolutionary overview. Trendsin ecology & evolution. 2004;19(7):372-8.

3 - David M, Auclair Y, Cézilly F. Assessing Short-and Long-Term
Repeatability and Stability of Personality in Captive Zebra Finches Using
Longitudinal Data. Ethology. 2012;118(10):932-42.

4 - Réde D, Garant D, Humphries MM, Bergeron P, Careau V, Montiglio
P-O. Personality and the emergence of the pace-of-life syndrome concept at
the population level. Philosophical Transactions of the Royal Society B:
Biological Sciences. 2010;365(1560):4051-63.

5 - Franks BR. The spatia ecology and resource selection of juvenile lemon
sharks(Negaprion brevirostris) in their primary nursery areas. vol 11. 2007.
6 - Brown CA, Gruber SH. Age assessment of the lemon shark, Negaprion
brevirostris, using tetracycline validated vertebral centra. Copeia. 1988:747-
53.

7 - Morrissey JF, Gruber SH. Habitat selection by juvenile lemon sharks,
Negaprion brevirostris. Environmental Biology of Fishes. 1993;38(4):311-9.



