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P arameters of an organism’s 
life history, such as sexual ma-
turity, survival, growth rates, 

and reproductive events are fundamen-
tal to the understanding of the ecolo-
gy of a species (Stearns 1992). Among 
lizards, such parameters are often de-
scribed in studies on courtship and 
mating behaviors, typically a set of oc-
casional events, including cloacal rub-
bing in teiids, head nodding in tropidu-
rids, dewlap extension in polychrotids, 
and skin darkening in leiosaurids (Car-
penter, 1962; Carpenter 1977; Costa et 
al. 2010; Gogliath et al. 2010; Jenssen 
1977; Lima & Sousa 2006; Vitt 1983). 

Polychrus acutirostris (Spix, 1825) is a 
medium-sized, diurnal arboreal lizard 

with slow locomotion. This species is 
found in open vegetation formations in 
Argentina, Bolivia, Paraguay and Bra-
zil, encompassing the phytogeograph-
ic domains of the Chaco, Cerrado and 
Caatinga (Cacciali et al. 2016; Garda 
et al. 2012; Kawashita-Ribeiro & Ávi-
la 2008; Ribeiro et al. 2012) and is of-
ten observed near human dwellings 
(Vanzolini, 1974). Its diet consists pre-
dominantly of arthropods, mostly Co-
leoptera and Hymenoptera, and plant 
material such as leaves, seeds, and 
flowers (Vitt & Lacher 1981). Repro-
ductive aspects indicate a short mating 
season, with the reproductive period 
occurring between September and No-
vember, producing only one clutch per 
season (Alvarez et al. 2005; Gainsbury 
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2019; Garda et al. 2012; Luedemann et 
al. 1977; Vitt & Lacher 1981) and female 
body size correlated with with mean 
clutch size (Winck & Rocha 2012). In 
this study, we report events related to 
the courting, copulation, and territorial 
behaviors of P. acutirostris in a Caat-
inga area in the state of Pernambuco, 
and we provide an ethogram for these 
events.

All events (n = 6) were recorded in 
rural areas, five on a private property 
named “Sítio Fechado” (07º17’57” S, 
37º17’52” W; 791 m.a.s.l.) and one on a 
private property named “Sítio Degredo” 
(7º18’59” S, 37º16’46” W; 755 m.a.s.l.), 
both in areas of Caatinga in the munic-
ipality of Brejinho, state of Pernambu-
co, northeastern Brazil. The area pres-
ents a semi-arid climate (BSh), hot and 
dry with annual precipitation of 500 
- 800 mm. Vegetation physiognomy is 
arboreal caatinga, with some disturbed 
areas due to cattle and agricultural ac-
tivities (Velloso et al. 2002).

The first courtship and copulation 
event was recorded on 15 December 
2019 by JDS who subsequently ob-
served and recorded four more copu-
lation events. From December 2019 to 
January 2020, three females (A, B, and 
C) and one male were observed and 
identified based on natural markings 
(Sazima 1988; Bernarde et al. 2000; 
Fonseca et al. 2021). Each lizard was 
captured, photographed, and measure-

ments were made: snout-vent length 
(SVL), tail length (TL), and body mass 
(BM) in millimeters (mm) and grams 
(g), respectively. The largest female 
was female A (SVL 137.9 mm and BM 
44.63 g). This female was distinguished 
by size and orange dorsal spots. Female 
B (SVL 136.7 mm, BM 42.67 g) was 
identified by white dorsal patches and 
black stripes near the eyes. Female C 
(SVL 73.6 mm, BM 6.41 g) like female 
B, presented white dorsal patches. The 
male measured SVL 98.3 mm and BM 
13.38 g and was identified by yellow lat-
eral spots and a brown stripe close to 
the eyes. 

The first record of courtship and copula-
tion was on 15 December 2019 at 09:57 
h Two individuals were on a fence, the 
male on top of the tail of female A (Fig. 
1A). After a few minutes, he moved off 
and then stood on the female’s head, 
then at 10:02 h he positioned his body 
on the female’s back, in the opposite di-
rection to the female (Fig. 1B). At 10:05 
h, the male positioned himself in the 
same direction as the female, making 
several movements with his head and 
pelvic region, until he was positioned 
to begin copulation. From the time of 
hemipenis insertion, copulation con-
tinued for 16 min (Fig. 1C). During 
copulation, the female remained still, 
but copulation ended when she moved, 
although the male remained on top of 
the female. The male moved his head 
again and removed himself from the fe-
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male. The female continued to walk on 
the fence and the male followed her. At 
10:43 h, we collected the couple to take 
measurements, releasing them at the 
same location, where they remained 
still for four hours. At 14:03 h they 
moved to a shaded location on a climb-
ing plant (Passiflora edulis), where 
they stayed next to each other for the 
rest of the day. The next day, at 09:00 
h, we observed the same P. acutirostris 
couple foraging on the P. edulis,. Be-
tween 16 and 19 December 2019, obser-
vations continued, although only forag-
ing and thermoregulation events were 
seen. On 20 December 2019, another P. 
acutirostris, female C, was seen near-
by, although she did not interact with 
the couple.

The second courtship and copulation 
record was observed on 22 December 
2019 at 17:28 h. The male P. acutiros-
tris mounted female A, exhibited head 
bobbing and slow movements of his 
trunk and pelvic region, a behavior 
called “cloacal friction” (Vitt & Lacher 
1981). At 17:00 h, copulation (insertion 
of the hemipenis) began (Fig. 1D) and 
lasted 27 min, after which the male dis-
mounted but remained beside the fe-
male overnight. The next day at 10:14 
h the female left the branch to forage 
and the male accompanied her, with no 
physical contact.

The third record of courtship and cop-
ulation was on 25 December 2019 

at 17:05 h. A male P. acutirostris ap-
proached female A, performing head 
bobbing, and mounted her (Fig. 1E). 
He shook his pelvic region and then be-
gan copulation that lasted 21 min. After 
copulation, the male remained on the 
back of the female. Observers returned 
the following day at 08:00 h, and the 
male was still on the female, remaining 
until 09:12 h when she began walking.

The fourth record of courtship and 
copulation was on 07 January 2020 at 
12:22 h. We observed similar behavior, 
whereby the male positioned his head 
on the pelvic region of female C (Fig. 
1F), remaining in this position until 
14:12 h when the female moved with the 
male on top of her. The male dismount-
ed and stood parallel to the female with 
his head on top of the female’s head, re-
maining in this position until 17:27 h, 
when the male again mounted the back 
of the female. He moved his pelvic re-
gion a few times, then began copulation 
(Fig. 1G), which lasted 19 min. After 
copulation ended, the male walked a 
short distance along the fence, stopped, 
and stayed there until the next day, 
while the female remained in the same 
place.

The fifth record of courtship and cop-
ulation was on 07 November 2020 at 
17:16 h. We observed two P. acutiros-
tris individuals performing the same 
behavior, the male on the back of female 
C. The female began to walk with the 
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male on top of her (Fig. 1H). At 17:31 h 
the female stopped under a branch and 
the male remained on her back. The 
next day at 06:50 h the female began 
to walk with the male still on her back. 
When she stopped (Fig. 1I), the male 
moved his pelvic region until he began 
copulation, that lasted 15 min (Fig. 1J). 
At the end of the copulation event, the 
male remained on the female’s back 
until 13:44 h, when the male dismount-
ed and both climbed a tree.

There are few studies describing the re-
productive behavior of P. acutirostris 
(Alvarez et al. 2005; Gainsbury 2019; 
Garda et al. 2012; Luedemann et al. 
1977; Vitt & Lacher 1981). Vitt & Lacher 
(1981) recorded an attempted copula-
tion event, similar to the third event de-
scribed in this study, in which the male 
rode on top of the female, performed 
copulation that lasted only a few min-
utes, and then remained on top of the 
female’s back. These same authors (Vitt 
& Lacher 1981) observed that the fe-
male twisted her body and tried repeat-
edly to bite the male, who then moved 
away from the female, and no additional 
courtship and/or copulation behavior 
was observed. The behavior observed 
by these authors, in which the female 
fights physically and violently in an at-
tempt to escape from a mounting male 
is characterized as an event of a “forced” 
copulation (Gogliath et al. 2010, Stamps 
1983). However, in our observations, 
the females remained passive during all 

events, and after copulation the male re-
mained close to the female and in some 
cases copulated again. Another copu-
lation event was observed in captivi-
ty for P. marmoratus (Carvalho-Jr. & 
Campello 2008). The copulation event 
was similar to those described in this 
study; no aggressive behaviors were ob-
served, although P. marmoratus exhib-
ited a longer copulation period than P. 
acutirostris.

Post-copulatory follow-up occurs when 
males maintain proximity to females 
after copulation (Andersson 1994; Birk-
head & Møller 1992; Birkhead & Møller 
1998; Olsson & Shine 1998). This is en-
ergetically beneficial to females, reduc-
ing a female’s opportunity to copulate 
with other males and allowing males to 
protect the paternity of a female’s off-
spring (Beecher & Beecher 1979; Cen-
sky 1997; Ribeiro et al. 2011). Gener-
ally, males accompany females for an 
extended period of time after successful 
mating and this period may vary among 
species (Anderson & Vitt 1990; Censky 
1995; Cooper & Vitt 1997; Olsson 1993; 
Olsson & Shine 1998; Zaldívar-Rae & 
Drummond 2007). 

Herein, in the third and fifth events, we 
describe that the male remained on the 
back of the female after copulation for 
16 h and more than 19 h, respectively. 
Previous observations described events 
where a male individual remained on 
the female’s back for more than 24 h 
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(Vitt & Lacher 1981). However, this be-
havior can be characterized as partner 
guarding, which ensures insemination 
and aids in the post-copulatory stim-
ulation of the female, protecting pa-
ternity by repelling other males and 
decreasing the chances of extra-pair 
copulations (Ribeiro et al. 2011).

The first record of territoriality was 
on 29 October 2020 at 15:00 h. Two 
adult P. acutirostris of undetermined 
sex were on open ground. Lizard A bit 
the mouth of lizard B (Fig. 2A), then 
lizard A walked, pulling the immobi-
lized lizard B. Lizard A stopped and bit 
the mouth and head of lizard B several 
times (Fig. 2B). After three min, lizard B 
began to move, but could not escape, as 
it was being held by the mouth of lizard 
A and had head injuries. The observer 
approached, at which time the lizards 
separated and moved to different trees; 
no further observations were possible. 
The event lasted 5 min and 37 sec.

The only study that addresses the terri-
toriality of P. acutirostris (Vitt & Lacher 
1981) reports bobbing, swaying, exten-
sion of the dewlap, lateral presentation, 
lateral expansion, color change, of open 
mouth, and biting as aggressive behav-
iors. The bites reported by these same 
authors were occasional bites, different 
from our observations where one lizard 
held the other by the mouth and bit it 
several times on the mouth and head. 
Open mouth threats and bites have 

been observed in P. peruvianus (Gor-
man et al. 1969).

Ethograms are tools that consist of a list 
of behaviors related to a category or sev-
eral behavioral categories which may 
encompass reproduction, rest, defense, 
or locomotion and include behavioral 
acts and their descriptions (Grier 1984; 
Yamamoto & Volpato 2011). Such etho-
grams have provided important infor-
mation about lizards’ behavioral rep-
ertoire, as well as the context in which 
some behaviors are exhibited (Green-
berg 1977; Pandav et al. 2007; Patankar 
et al. 2013; Sánchez-Hernández et al. 
2012; Trivedi et al. 2013; Torr & Shine 
1994). Considering the events present-
ed here, we built an ethogram for the 
behaviors related to courting and copu-
lation of P. acutirostris (Tab. 1). 

Our observations of mating, court-
ship, and territorial behaviors of Poly-
chrus acutirostris contribute to the 
knowledge of the natural history and 
behavior of this lizard. There is great 
difficulty in reporting and/or trying to 
quantify these events in nature, since 
not all behaviors are common and may 
be affected by the presence of the ob-
server. Visual records of these behav-
iors, although infrequent, provide a de-
tailed view of behavioral acts (Nogueira 
et al. 2003, Sousa et al. 2021, Teixeira 
& Giovanelli 1999, Turci et al. 2009). 
Only one note about the reproductive 
behavior of P. acutirostris exists (Vitt 
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& Lacher 1981). However, our informa-
tion will contribute to the understand-
ing of strategies and tactics related to 
reproduction addressing behavioral 
displays in courtship and reproductive 
success “post-copulatory follow-up”.
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Behavior Description

Head bobbing Vertical rapid movements of the head; 
performed by males and females before 
and/or after copulation. 

Assemble The male positions itself on top of the fe-
male, placing the forelimbs and posterior 
limbs on it and performs vibratory move-
ments with the posterior region of the 
trunk, pelvis, hind limbs and tail base. 

Copulation When the cloacas come into contact, 
hemipenis intrusion occurs, the male then 
immediately holds the female with its hind 
limbs and positions its head on the female. 

End of copulation When the male removes the hemipenis 
from the female’s cloaca, it can remain on 
the female’s back, even if she moves.

Post-copulatory follow-up After copulation the male remains close to 
the female and may copulate again.

Territoriality Confrontation - When two males meet and 
one male bites the mouth and head of the 
other.

Escape - when one of the lizards manages 
to detach and quickly flees. 
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Table 1. Ethogram for the behaviors related to the territoriality, courting and copu-
lation exhibited by the lizard Polychrus acutirostris in Sítio Fechado and Degredo, 
municipality of Brejinho, state of Pernambuco, Brazil.
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Figure 1. (A) Two Polychrus acutirostris individuals on a wire fence, with the 
smaller male on top of the female’s tail; (B) The male mounted the female 
and faced the opposite direction; (C) The male mounted the female and per-
formed the first copulation; (D) The male mounted the female and performed 
the second copulation; (E) The male mounted the female and performed the 
third copulation; (F) The male placed its head on the pelvic region of the fe-
male while holding it with his forefeet; (G) The male mounted the female and 
performed the fourth copulation. (H) Male on top of female’s back under a 
twig; (I) Female walking on the side of a stake with male on her back; (J) The 
male mounted the female and performed the fifth copulation.
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Figure 2. (A) Two adult lizards encountered each other on open ground, and one 
individual (top) bit the mouth of the other; (B) The attacking lizard (right) stood on 
the other (left) and continued to bite its mouth and head several times.




