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INTRODUCTION

Skinks of the genus Trachylepis occur mainly in Africa, but 
a single representative, the Noronha skink Trachylepis 

atlantica (Schmidt, 1945), occurs in the New World, on the 
Fernando de Noronha archipelago, off the north-eastern 
coast of Brazil (Travassos, 1946; Mausfeld et al., 2002; 
Carranza & Arnold, 2003). The ancestors of T. atlantica 
are suggested to have reached the archipelago about nine 
million years ago by natural transoceanic dispersal of rafting 
vegetation (Mausfeld et al., 2002; Carranza & Arnold, 2003). 
The Noronha skink is an opportunistic generalist, feeding on 
insects, plant material, and even nectar from the flowers of 
the mulungu tree (Erythrina velutina) (Sazima et al., 2005; 
Rocha et al., 2009). Although the species has not yet been 
classified by the International Union for the Conservation 
of Nature, it was recently reclassified locally as ‘threatened’ 
(unpublished data, State Environment Agency - AEMA, 2017). 
Trachylepis atlantica is abundant in the Noronha archipelago 
but many aspects of its biology remain unknown and, despite 
the increasing knowledge of lizard behaviour, studies on 
the agonistic behaviour of skinks are scarce (Torr & Shine, 
1994). Some species show elaborate social behaviours and 
complex interactions associated with reproduction (Sánchez-
Hernández et al., 2012). Here, we provide the first report of 
male competition and mating behaviour of free-ranging T. 
atlantica.

MATERIALS & METHODS

The Fernando de Noronha archipelago (area = 18.2 km2) 
is located 350 km off the north-eastern coast of Brazil and 
comprises 21 islands and islets (Carleton & Olson, 1999; 
Almeida, 1995). Temperature is constantly warm throughout 
the year (~ 27 °C). Rainfall is highly seasonal, with the 
rainy season occurring from March to August and the dry 
season from September to February (Almeida, 1955). Field 
observations were made on the main and secondary islands in 
February, April, October, November, and December of 2015, 
2016, and 2018 (Fig. 1). Observations were made from 10:00 
to 15:00 h, when lizards are most active (Rocha et al., 2009), 
inside a capture-mark-resight parcel (main island) and in 
point transects on the main island and on four smaller islands 
Rata, Meio, Morro da Viúva, and Chapéu (for population 
density methodology see Gasparotto, 2019).  The first author 
filmed the social interactions using a Nikon Coolpix P610 
digital camera; care was taken to keep a distance that would 
not disturb the lizards. We recorded the date, time, location, 
and duration of each combat and copulation (Fig. 1; Table 
1). We considered 'territory defence' any behaviour that 
caused escape or avoidance of rival individuals so that an 
area became of exclusive use to the resident male (Martins, 
1994). We defined combat as any aggressive act involving 
physical contact (e.g., biting, wrestling) that may cause 
injury (Martins, 1994). Because of the evident male-biased 
sexual size dimorphism (Rocha et al., 2009), it is possible 
to identify the sex of adult individuals without capturing 
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ABSTRACT - The skink Trachylepis atlantica is endemic to the Fernando de Noronha archipelago. Although this species is 
abundant in the archipelago, it is increasingly threatened by invasive species, predation, and anthropic interference. However, 
little is known about its natural history. Here we report on territory use, male-male combat, and mating behaviour of free-
ranging T. atlantica.  During the dry season, we observed two bouts of male combat and two copulations, which suggests 
some mating seasonality. In male combat, T. atlantica displays ritualised agonistic behaviour with escalated aggressiveness that 
include - i) visualisation, approaching or following, ii) visual display, iii) bite and body confrontation, and iv) dominance. Adult 
males were always alert to invaders within their territories. After combat, resident males showed scars on their heads resulting 
from agonistic encounters. During the two copulations, we observed courtship, immobilisation, and mating.
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them. The study was conducted under the approval of the 
Instituto Chico Mendes de Conservação da Biodiversidade 
(Brazilian Ministry of Environment, permit number 41682-1) 
and the Animal Ethics Committee of the School of Veterinary 
Medicine of the University of São Paulo (1827250515)

RESULTS

Agonistic behaviour
We identified the following behavioural repertoire during 
interactions between males. 
	 Alert – The resident male is alert to possible invaders in 
his territory. When a male enters an occupied territory, the 
resident male runs towards the invader, chasing and expelling 
him from the territory.

Agonistic and mating behaviour of the endemic lizard from the Fernando de Noronha archipelago, Brazil

Figure 1. Map of the Fernando de Noronha archipelago indicating the locations of behavioural observations

Table 1. Metadata for observations made on the social interactions of the Noronha skink, Trachylepis atlantica, recorded in the Fernando de 
Noronha archipelago

Figure 2. An adult male Trachylepis atlantica using a hole in a 
tree as a shelter (November 25th, 2015, at Golfinho, Fernando de 
Noronha archipelago). The male was alert to the approach of other 
conspecifics.

Record Interaction Date Site Interaction duration 
(min) Start time End time Season Record

1 Mating 02/23/2015 Piquinho 1 10:53 10:54 Dry Photo
2 Male-male combat 02/23/2015 Boldró 15 14:24 14:39 Dry Photo and video
3 Territory defence 02/26/2015 Boldró < 1 10:01 10:01 Dry No media
4 Territory defence 11/25/2015 Golfinho < 1 11:40 11:40 Dry No media
5 Territory defence 02/06/2016 Tejuaçu < 1 9:14 9:14 Dry No media
6 Territory defence 02/06/2016 Piquinho 6 14:47 14:53 Dry Photo and video
7 Courtship 02/06/2016 Piquinho < 1 14:52 14:52 Dry Video
8 Territory defence 02/10/2016 Tejuaçu < 1 10:32 10:32 Dry No media
9 Male-male combat 02/11/2016 Sancho 3 15:16 15:19 Dry Photo and video

10 Territory defence 02/17/2016 Americano < 1 9:40 9:40 Dry No media
11 Territory defence 02/19/2016 Americano < 1 9:55 9:55 Dry No media
12 Territory defence 11/02/2016 Leão < 1 11:58 11:58 Dry No media
13 Mating 12/29/2018 Golfinho 2 9:10 9:12 Dry Video
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Figure 3. Male combat behaviour of Trachylepis atlantica observed on February 23rd, 2015, at Boldró, Fernando de Noronha archipelago – A. 
Two adult males positioned parallel to each other while compressing the body laterally and lifting the four limbs, B. One of the males opens his 
mouth to intimidate and eventually bite his opponent, C. – E. Body confrontation and attacks directed at the head and tail of the rival, followed 
by body rotation, F. The combat ends with the pursuing male expelling the rival from the territory

Figure 4. Male combat of the Trachylepis atlantica (February 23rd, 2015, Boldró, Fernando de Noronha archipelago) – A. A male biting his rival's 
head, making it impossible for the opponent to open his mouth, B. A male with a head injury (red arrow) after the combat
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	 Body (visual) display – This consists of visual contact and 
body alignment. Males position themselves parallel to each 
other and switch positions frequently, directing their heads 
parallel to the opponent's tail. 
	 Slow-motion walk – Lizards stand on tiptoes, arch their 
bodies upwards, walk in slow motion arching their necks. In 
some cases, the opponent keeps its venter and head on the 
substrate.
	 Bite and body confrontation – This consists of bites 
directed at the tail, cloacal region, neck, and head. As the 
combat continues, the males become breathless and 
decrease the frequency of attacks.
	 Dominance – The submissive male flees the territory, 
followed by the dominant male, which continues to attack. 

	 To view some details of these agonistic behaviours watch 
our video (BHS video, 2021).

Description of the observed combats
All observations of agonistic interactions were made only 
on the main island during the dry season in February and 
December (Table 1).  Seven resident males showed territorial 
defence behaviour. The resident males were alert most of the 
time. Male territories were usually associated with shelters 
and feeding sites. Locations with many rocks or tree trunks 
provide safe hiding places and often had greater numbers 
of lizards (Fig. 2).  On two occasions (23rd February 2015 
and 11th February 2016), the invading male remained in 
the territory even after the resident male approached; 
consequently, the lizards engaged in combat. These agonistic 
interactions had already started when we first detected 
them (Figs. 3 and 4). The males moved around while slightly 
arching their bodies (slow motion walk), inflating the gular 
region, and compressing the trunk laterally (Fig. 3A). These 
behaviours proceeded for a while, with the males often 
switching positions and positioning themselves parallel to 
each other.  Shortly before the attack, the individuals opened 
and closed their mouths. Next, the lizards moved slowly 
towards the opponent with short and abrupt movements. 
All individuals performed slow and side-to-side undulations 
of the tail end to direct the opponent's attack to that region 
(Fig. 3B, C). Individual males often exhibit tail injury or 
breakage and in one agonistic interaction, a male ripped 

and ingested the tip of his rival’s tail (VPOG, pers. obs.).  The 
attacker bit the opponent while rotating its own body (Fig. 
3C, D).  Throughout the combat, both rival males launched 
sequential attacks that alternated with body displays. 
Fighting males had scars on their heads (Fig. 4A, B). In the 
third observation (6th February 2016), we noticed only body 
displays (without attacks) and that both individuals were 
panting, suggesting that the agonistic interaction was ending 
or that the resident male was just defending the boundaries 
of his territory. Tongue-flicking occurred a few times 
throughout this behaviour. In all combats, we identified the 
same behavioural repertoire described above.

Mating behaviour
We identified the following behavioural repertoire during 
male-female reproductive interactions.
	 Courtship – The male approaches the female performing 
rapid and frequent head bobs.
	 Immobilisation – The male bites the female’s neck or limb 
and holds her body with his hindlimb.
	 Mating – The male inserts the hemipenis into the female’s 
cloaca.

Description of the observed mating
We observed two copulations on the main island during the 
dry season (Table 1). When a female entered an occupied 
territory, the resident male approached and started to court 
her. Females moved through the territories of several males. 
The first copulation occurred on 23rd February 2015 (late 
dry season). The male immobilised the female by biting her 
on the neck and holding her body with his right hindlimb. 
Then, the male positioned himself so that the female’s tail 
was lifted, thus allowing the insertion of the hemipenis 
into the female’s cloaca (Fig. 5A). Although copulation 
was underway when we began our observations, the male 
still took 30 seconds to release the female and retract his 
hemipenis. After copulation, the male stayed close to the 
female, following her for some time. The second copulation 
occurred on 29th December 2018 (mid-dry season). The male 
chased the female, started the courtship and bit her near 
the left forelimb to immobilise her. While the male tried to 
insert the hemipenis into the female's cloaca, another male 
approached, causing the first male to move away holding the 

Figure 5. Mating behaviour of Trachylepis atlantica (February 23rd, 2015, Piquinho, Fernando de Noronha archipelago) – A. The male bites and 
holds the female while inserting his hemipenis into her cloaca, B. Post-mating, note that the male's hemipenis (red arrow) remains everted

Agonistic and mating behaviour of the endemic lizard from the Fernando de Noronha archipelago, Brazil

https://youtu.be/z5ygI-f0xKk
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female by her neck. Next, the male immobilised the female 
by biting her on the left forelimb and then rubbed his left 
hindlimb on hers. After a few seconds, the female lifted her 
tail, allowing the male to insert his hemipenis into her cloaca. 
The mating was recorded for only 12 seconds, but it lasted 
approximately two minutes.

DISCUSSION

We report for the first time male-male agonistic interaction 
and mating in T. atlantica. Because male combats occurred 
in the same season as mating, we infer that male-male 
agonistic interactions in T. atlantica are related to territory 
defence and probably access to females. Indeed, vitellogenic 
females have also been observed in the same period as 
mating (Rocha et al., 2009). 
	 Territoriality is often correlated with access to females 
(Koenig, 2017), and combat ability strongly predicts species 
fitness (Cooper, 1999). Male body size is related to better 
territories (i.e., greater availability of resources); thus, the 
larger the male, the better its territory (Olsson & Madsen, 
1995; Sacchi et al., 2009).   These observations may explain the 
male-biased sexual size dimorphism recorded in T. atlantica 
(Travassos, 1946; Rocha et al., 2009). Territory defence is 
favoured when the payoffs, such as access to females and 
territorial exclusivity, are higher than the costs of expelling 
potential competitors (Stamps, 1994). Experienced male 
individuals are more likely to succeed in agonistic encounters 
with other males, resulting in greater access to females 
(Kim & Zuk, 2000). Besides the three agonistic interactions 
observed, resident males also attacked other males that 
entered their territories during courtship. Occasionally, male 
and female individuals were seen close to each other (VPOG, 
pers. obs.), suggesting that male and female territories 
overlap or that females move through the male territories.
	 Agonistic interactions are common in reptiles and usually 
associated with the reproductive season (Brattstrom, 1974; 
Shine, 1978; Gillingham et al., 1983; Denardo & Licht, 1993; 
Almeida-Santos et al., 1998). Agonistic behaviour seems 
uncommon in skinks (Cooper & Vitt, 1987a, b; Cooper, 1999; 
Chapple, 2003; Langkilde et al., 2003) but common in varanids 
(Murphy & Mitchell, 1974; Thompson & Withers, 1997), 
helodermatids (Beck & Ramiréz-Bautista, 1991), iguanids 
and agamids (Moehn, 1974; Rand & Rand, 1976), and even in 
the tuatara (Gans et al., 1984).  Agonistic interactions usually 
exhibit varying degrees of ritualisation, which may culminate 
in high energy costs and potentially fatal injuries (Langkilde 
et al., 2005). 
	 Several male T. atlantica had mutilated or regenerated 
tails. These observations corroborate previous descriptions 
that lizards may autotomise only the tip of the tail when facing 
a predator (Cooper & Smith, 2009). The “economy of tail 
autotomy” may be advantageous because it allows the rest 
of the tail to be autotomised in later events (Cooper & Smith, 
2009).  Another proposed advantage is that the tail portion 
left intact functions as a lateral counterbalance that keeps 
the individual stability during flight (Ballinger et al., 1979). 
However, frequent tail bites may contribute to a decrease in 
territorial dominance, as observed in the phrynosomatid lizard 

Uta stansburiana.  Dominance decreases after individuals 
lose their tails in agonistic interactions (Fox & Rostker, 1982; 
Fox et al., 1990). Many lizard species also use tail undulation 
during agonistic interactions as an antipredatory tactic and 
in social interactions to direct the rival's attention to the tail 
(Murphy & Mitchell, 1974; Cooper, 2001). Making the tail 
visible deflects the attack away from the body, thus avoiding 
injury to the head and vital organs (Fox et al., 1990).   However, 
tail undulation has also been described as submissive and 
evasive behaviour in subordinate individuals of some species, 
such as Tropidurus semitaeniatus and Chalcides viridanus 
(Sánchez-Hernández et al., 2012; Bruinjé et al., 2019). We 
suggest that the Noronha skink uses tail undulation to divert 
the rival’s attention and direct attacks to the tail.
	 The aggressive behaviour of T. atlantica is similar to that 
described for other skinks (Done & Heatwole, 1977; Torr 
& Shine, 1994; Torr & Shine,1996; Sánchez-Hernández et 
al., 2012). In Trachylepis, agonistic interactions have been 
observed in T. margaritifera (Wymann & Whiting, 2002) and T. 
sechellensis (Brooke, 1983). In T. margaritifera, male combat 
seems to be associated with the maintenance of territories 
during the reproductive season (Wymann & Whiting, 2002). 
	 Carpenter (1963) observed that iguanids and agamids that 
inhabit areas where sight is of limited importance exhibit less 
elaborate behaviours and more discrete displays. As skinks 
are less territorial and many are fossorial, they are believed to 
lack social display (Stamps, 1977a).  Evans (1961) suggested 
that the limited repertoire of agonistic and courtship 
behaviours in skinks derives from greater dependence 
on olfactory stimuli than visual signals for interspecific 
recognition. In several lizard species, pheromones that 
mediate agonistic interactions, mate attraction, and territory 
demarcation are released from femoral pores (Cooper, 1994; 
Bruinjé et al., 2020). Although we observed some tongue-
flicking, we observed no femoral or cloacal pores, suggesting 
that male T. atlantica rely heavily on visual signals during 
agonistic behaviour, similar to that observed in the skink 
Carlia jarnoldae (Langkilde et al., 2003). 
	 Lateral compression of the body is performed when 
individuals are close to each other and often precedes 
bites. This behaviour has also been described in the skinks 
C. viridanus and Lampropholis guichenoti (Torr & Shine, 
1994; Sánchez-Hernández et al., 2012).  Unlike several lizard 
species that commonly perform head bobs and tongue 
flicks during male-male combat and courtship (Langkilde et 
al., 2003; Coelho et al., 2018; Bruinjé et al., 2019), a male 
Noronha skink performs these behaviours most of the time 
that a female is in its territory.  Slow-motion behaviour also 
occurs in the skink Carlia jarnoldae, mainly during courtship 
(Langkilde et al., 2003). Torr and Shine (1994) suggested that 
the slow-motion behaviour in the skink L. guichenoti is an 
assertion display in agonistic interactions. Biting has also been 
reported during male-male combat in several lizard genus, 
such as Anolis (Vanhooydonck et al., 2005) and Crotaphytus 
(Husak et al., 2006). Biting, chasing, and approaching are 
considered intimidating postures, performed mainly by 
dominant males (Bruinjé et al., 2019). In T. atlantica, many 
individuals showed head scars and regenerated tails, possibly 
caused by bites during male combat.
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	 The mating behaviour of T. atlantica is similar to that 
described for several skinks (e.g., Fitch, 1954; Evans, 1961) 
and unrelated lizards (Barreto-Lima & Sousa, 2006; Sánchez-
Hernández et al., 2012; Migliore et al., 2014). Prolonged neck 
bites are likely to be advantageous and suggestive of mate 
guarding in other lizard species, including skinks (Bull, 2000).
In conclusion, our observations on the agonistic behaviour 
of T. atlantica contribute to the understanding of ritualised 
combat behaviour and the use of visual signals during 
agonistic interactions in the Scincidae. We suggest that 
the high density of lizards in the Fernando de Noronha 
archipelago, the absence of femoral pores, and the scarce 
tongue flicking during agonistic interactions corroborate the 
greater use of visual than chemical signals. The occurrence 
of male combat and mating in the same season (dry season) 
suggests that such behaviours are associated with the 
reproductive season of this species.
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