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The courtship behaviour of Natrix astrepto-
phora, an Iberian endemic grass snake, remains 
underexplored. Much of the existing literature 
on the natural history of Grass Snakes, parti-
cularly their sexual behaviour, is derived from 

studies of Natrix natrix and Natrix helvetica 
(Kabisch, 1999). These findings may not fully 
apply to N. astreptophora, which diverged from 
its European relatives 9.6–10.6 million years 
ago (Pokrant et al., 2016). Thus, specific data on 
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Aquatic courtship and reproductive behaviour of the  
red-eyed grass snake Natrix astreptophora (Seoane, 1884)

Resumen: Durante la temporada reproductiva de Natrix astreptophora en Osona, noreste de Ca-
talunya (península ibérica), se documentaron por primera vez comportamientos de cortejo y 
cópula en un medio acuático. Las observaciones, realizadas en 2022 y 2024 mediante fototram-
peo y observación directa, muestran que tanto el cortejo como la cópula tienen lugar en charcas 
estacionales, lo que sugiere un papel funcional de estos hábitats en la reproducción de la especie. 
Durante los eventos se observaron varios machos intentando cortejar a una misma hembra, sin 
comportamientos agresivos entre ellos. Además, la hembra mostró un comportamiento inédito 
al generar turbidez en el agua, probablemente como estrategia para ocultarse. Estos resultados 
aportan nuevos datos sobre la ecología reproductiva de N. astreptophora y destacan la importancia 
de conservar las charcas temporales como hábitats esenciales para su reproducción.

Saint-Girons, H., Bea, A. & Braña, F. 1986. La distribución 
de los diferentes fenotipos de Vipera seoanei Lataste, 1879, 
en la región de los Picos de Europa Norte de la Península 
Ibérica. Munibe, 38: 121–128.

Sánchez, S., Peiró, S. & Gómez-Caruana, F. 1988. Anfibios, 
Peces y Reptiles. 329-376. In: Sanchis Moll, E. (ed). Guía 
de la naturaleza de la Comunidad Valenciana. Ed. Alfons el 
Magnànim - Diputació Provincial de Valencia. Generali-
tat Valenciana. Valencia. España.

SIARE. 2025. Mapas de distribución del Servidor de Informa-
ción de Anfibios y Reptiles de España. <https://siare.her-
petologica.es/bdh/distribucion> [Consulta: 15 julio 2025].

Sociedade Galega de Historia Natural. 2023. Galerías Her-
petoloxía, Clase: Reptilia, Squamata Viperidae, Vipera 
seoanei Lataste, 1879. <www.sghn.org> [Consulta: 7 no-
viembre 2023].

Solano, P. & Abenza, L. 2014-2024  Rastros de la Naturaleza. <https: 
//www.facebook.com/groups/531501863646049?locale=es_
ES> [Consulta: 9 junio 2024].

Sousa, L.G., Pinto, T.,  Flores, V. & Palhas, J. 2015-2024. 
Anfíbios & Répteis de Portugal.  <https://www.facebook.

com/groups/anfibioserepteis?locale=es_ES> [Consulta: 15 
mayo 2024].

Tanaka, K. 2005. Thermal aspects of melanistic and striped 
morphs of the snake Elaphe quadrivirgata. Zoological 
Science, 22: 1173–1179.

Tejado, C. 1999. Casos de melanismo en Natrix natrix Ophi-
dia, Colubridae para la província de Álava. Estudios del 
Museo de Ciencias Naturales de Álava, 14: 193–196.

Tejado, C. & Potes, E. 2001. Los reptiles en el Territorio Histórico 
de Álava. Diputación Foral de Álava. Vitoria-Gasteiz. España.

Timms, J. 2023. Víboras de la península iberica. <http://www.viboras 
delapeninsulaiberica.com> [Consulta: 1 noviembre 2023].

Travelphotobox. 2014. Culebra de herradura, Parc Natural del 
Garraf. <https://travelphotobox.blogspot.com> [Consul-
ta: 2 noviembre 2023].

Valverde, J.A. 1967. Estructura de una comunidad mediterrá-
nea de Vertebrados terrestres. Monografías de la estación 
biológica de Doñana, núm. 1.

Verdejo, P. 2015-2023. Herpetos de la Península Ibérica. <https: 
//www.facebook.com/groups/454882728008774?locale 
=es_ES> [Consulta: 5 noviembre 2023].



Bol. Asoc. Herpetol. Esp. (2025) 36Bol. Asoc. Herpetol. Esp. (2025) 36 49

the reproductive ecology of the species remain 
scarce, and it is unclear whether such beha-
viours are widespread or population-specific. 

In the Catalan County of Osona (42.0144ºN 
/ 2.2840ºE), N. astreptophora shares its habi-
tat with other sympatric species, including 
N. maura. While N. maura has been well- 
documented as water-dependent (Santos & Fer-
nández Cardenete, 2015), N. astreptophora is often 
characterized as less reliant on aquatic habitats, 
as evidenced by observations of individuals 
far from water sources (Salvador, 1998). How- 
ever, these conclusions may underestimate  
N. astreptophora reliance on temporary water bo-
dies, particularly during critical life stages such 
as reproduction. Aquatic habitats may provide 
thermally stable conditions, as well as advantages 
for concealment or even predator evasion (Snic-
kars et al., 2004), critical during mating.

This research provides valuable insights into 
reproductive behaviour over extended observa-
tion periods. Understanding reproductive strate-
gies in reptiles like N. astreptophora is essential for 
both ecological studies and conservation efforts. 
The objectives of this study are: 1) to document, 
for the first time, the courtship behaviour of Na-
trix astreptophora; and 2) to offer new insights 
into the reproductive ecology of this species.

The reproductive season for this N. astrep-
tophora population in Osona, spans May to 
June, coinciding with peak activity levels. The 
female exhibits diurnal behaviour from March 
to October, transitinoning to nocturnal patter-
ns during the summer months. A reproducti-
ve strategy during the courtship of the species  
N. astreptophora inside a pond was recorded 
during June 2022 and May 2024. These ob-
servations are part of a long-term investigation 
into the reproductive behaviour of five sympa-
tric species monitored over eight years.

The study was conducted in a fragmented se-
mi-natural habitat comprising agricultural areas 
with three seasonal ponds. Natrix astreptophora 
was observed in all three ponds; however, the 
specific behaviours described were recorded at 
a small pond of approximately 20.47 m2, cha-
racterized by shallow water and minimal vege-
tation. This pond retained water the longest or 
experienced the shortest dry periods among the 
three, consistently attracting the highest snake 
activity despite frequent human disturbance.

To monitor the reproductive behaviour of 
Natrix astreptophora, an adult female was tracked  
using reduced-dimensional camera traps and 
direct observations. Sexual dimorphism in this 
species is pronounced, with males typically  

Figure 1: a) Natrix astreptophora female being courted by two males during a reproductive event (2022). b) Males of 
Natrix astreptophora, similar in size, searching for the female (2022).
Figura 1: a) Hembra de Natrix astreptophora siendo cortejada por dos machos durante un intento reproductivo (2022). 
b) Machos de Natrix astreptophora, de tamaño similar, buscando a la hembra (2022).

a b Photos Silvia Serrano
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measuring 50–70 cm by age 5–8, while females 
can exceed 100 cm by age 15 (Pleguezuelos et al., 
2018). The specimen in the study was confirmed 
to be an adult female, as the shed skin collected 
measured 1.10 m in length. Camera traps were 
placed strategically around the snake’s known 
resting refuges and adjacent areas to capture 
key reproductive events such as courtship and 
copulation. Remotely controlled devices mini-

mized observer interference, ensuring minimal 
disturbance and reducing potential behavioural 
bias. In addition, direct observations were con-
ducted during periods of increased activity to 
complement the camera data. Data collection 
followed methodologies outlined by Serrano- 
Fochs (2019). All individuals were observed 
without interference, no animals were handled 
or captured. The study prioritized the preser-
vation of natural behaviour, even at the cost of 
missing some recordings.

At 13:30 h on June 3, 2022, the female was 
observed entangled with a male. A second male, 
similar in size to the first but noticeably smaller 
than the female, was also present at the pond. 
Both males actively searched for the female in the 
water, exhibiting frequent tongue-flicking and 
responding to water ripples and movements. The 
encounter was recorded for two and a half hours. 
No aggressive behaviour or competition was ob-
served between the males (Video S1- courtship - 
http://www.herpetologica.org/BAHE/videos/ 
H_3601-v1.mp4).

Courtship occurred in the water, with the 
males repeatedly attempting to coil their tails 
around the female's cloaca, presumably to ini-
tiate copulation. The female initially tolerated 
these attempts, allowing the males to come 
into close proximity (Figure 1). However, af-
ter a period of interaction, the female began to 
display convulsive movements to shake them 
off. Once she managed to evade the males, the 
female would retreat to a corner of the pond 
with vegetation, where she remained comple-
tely still. Despite this, the males relocated her 
with ease, and the cycle of approach, rejection, 
retreat, and rediscovery repeated.

As the interaction progressed, the female 
began to display more distinctive evasive beha-
viour. She deliberately rubbed her head and body 
against the muddy bottom of the pond, a move-

Figure 2: Natrix astreptophora female generating turbi-
dity during 2022 reproductive event.
Figura 2: Hembra de Natrix astreptophora generando 
turbidez durante un evento reproductivo en 2022.

Photos Silvia Serrano

http://www.herpetologica.org/BAHE/videos/H_3601-v1.mp4
http://www.herpetologica.org/BAHE/videos/H_3601-v1.mp4
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ment that generated a dense cloud of sediment 
(Figure 2 / Video S2- turbidity - http://www.
herpetologica.org/BAHE/videos/H_3601-v2.
mp4). This cloud of turbidity likely served to 
conceal her. Once the water became murky, the 
female remained stationary. This behaviour was 
observed multiple times during the interaction, 
with the resulting turbidity persisting for several 
minutes before dispersing. 

On May 30, 2024, the same female, 
identified by a distinct bite-like wound on 
one side that had left a dark, easily recogni-
zable scar, was monitored again. At 15:41 h, 
two larger males were observed courting 
her, showing similar behaviour to 2022, but 
with fewer rejection interactions (Figure 3). 
Unlike in 2022, the female did not display 
turbidity-creating behaviour. Multiple copu-
lations were documented on June 6, 7, 8, and 
9, all among vegetation at the pond's edge, 
each lasting over an hour (Video S3- ma-
ting - http://www.herpetologica.org/BAHE/
videos/H_3601-v3.mp4). Following copula-
tion, the snakes remained motionless, seem- 
ingly resting, even during the afternoon.  
Only one male was observed with the female 
each day, and both males were never observed 

together with her. It remains unclear whether 
she copulated with the same male on conse-
cutive days or alternated between them. 

Additionally, on May 29, 2024, the copula-
tion involving Natrix maura was recorded at the 
pond’s edge within vegetation, eight days before 
the copulation of Natrix astreptophora on June 
6, 2024, at the exact same location. During one  
N. astreptophora copulation, a N. maura was 
caught in between the female and male, waiting 
calmly before escaping the interaction.

The cycle of approach, rejection, retreat, 
and rediscovery repeated multiple times, which 
could indicate both male persistence and fema-
le evasion, possibly as a selective mate-rejection 
strategy or response to persistent advances (per-
sonal observation). Observations of two males 
courting a single female suggest the potential 
multi-paternity, although no aggressive or 
competition was noted, unlike in other Natrix 
species (Luiselli, 1996). Closely related N. helvetica 
shows multi-paternity in up to 90% of clutches 
(Meister et al., 2012), genetic studies are needed to 
confirm this in N. astreptophora.

N. astreptophora shows similarities and di-
fferences with the sympatric N. maura (Salva-
dor, 1998), however N. maura is strongly water- 

Figure 3: a) Female being courted by a male in 2022. b) Natrix astreptophora female being courted by a male in 2024. 
In both images, the male’s size can be compared, with the male in 2022 being smaller.
Figura 3: a) Hembra de Natrix astreptophora siendo cortejada por un macho en 2022. b) Hembra de Natrix astrepto-
phora siendo cortejada por un macho en 2024. En ambas imágenes puede compararse el tamaño relativo de los machos, 
siendo el de 2022 más pequeños.

a bPhotos Silvia Serrano
Female Female

http://www.herpetologica.org/BAHE/videos/H_3601-v2.mp4
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dependent (Santos & Fernández Cardenete, 2015). 
Overlapping niches and occasional hybridiza-
tion (Gonzalez de la Vega et al., 2021) suggest shared 
resources and reproductive strategies. Recent fin-
dings indicate N. astreptophora may rely more on 
aquatic habitats than previously thought high- 
lighting the need for broader studies of its hydric 
requirements and behaviour.

The sediment-clouding behaviour observed 
in female N. astreptophora during courtship is a 
novel strategy potentially serving mate selection 
and/or predator evasion. This specific tactic of 
sediment clouding has not been previously do-
cumented, making it a unique addition to our 
understanding of snake behaviour in aquatic ha-
bitats. By generating turbidity, the female may 
obscure its location, evading persistent males 
and controlling reproductive interactions. This 
aligns with anti-predator behaviours in aquatic 
environments, where turbidity reduces detection 
risk (Snickars et al., 2004). In low vegetation set- 
tings, turbidity may compensate the lack cover, 
providing a critical survival advantage. This new 
insight highlights the complexity of reproductive 
and survival strategies in aquatic environments.

These findings underscore the ecological 
importance of preserving seasonal ponds and 

their surrounding landscapes, especially as cli-
mate change and habitat fragmentation threaten 
these environments. Understanding hydric and 
reproductive behaviour will be critical for effec-
tive conservation. Future studies should monitor 
multiple individuals under varied conditions, 
integrating genetic and environmental data to 
better understand these behaviours.

This study highlights the relevance of aquatic 
habitats in the reproductive behaviour of Natrix  
astreptophora. Observations from 2022 and 2024 
show that courtship and copulation occurred 
in or near water, suggesting a functional role for 
aquatic settings during mating. These habitats 
may offer thermal stability, cover, and escape 
routes (Doody et al., 2014), and possibly facilitate 
mate detection via pheromone dispersion (Aldrid-
ge et al., 2005). While further studies are needed to 
quantify reproductive success in different pond 
types, these findings suggest that water presence 
may support critical courtship interactions.
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En general, la dieta en lacértidos de talla 
pequeña se compone de pequeños invertebra-
dos, mayoritariamente artrópodos (Carretero, 
2004). Sin embargo, en medios insulares, estos 
tienden a incorporar material vegetal cuya pro-
porción aumenta con la talla y el tiempo de co-
lonización de las islas (Van Damme, 1999). Suele 
considerarse que este omnivorismo secundario 
es consecuencia de las diferentes presiones eco-
lógicas que existen en los medios insulares en 
comparación con los continentales. En par-
ticular, la escasez de depredadores terrestres 
permite a las lagartijas asumir mayores riesgos 
durante más tiempo y, al mismo tiempo, au-
menta las densidades poblacionales, la escasez 
de alimento y, por tanto, la competencia in-
traespecífica (Pérez-Mellado & Corti, 1993; Carre-
tero, 2004). De este modo, consumir plantas 
representa para los lacértidos insulares una 
válvula de escape a la competencia trófica con 
conespecíficos y un uso más eficiente de los es-
casos recursos de que disponen en las islas. En 

un principio, las partes vegetales consumidas 
son las reproductivas (polen, flores, frutos) ya 
que son las más fácilmente digeribles y ener-
géticamente más provechosas y sólo los linajes 
insulares más antiguos (e.g. Gallotia) llegan a 
comer también hojas y tallos (Carretero, 2004; 
Roca et al., 2005; Carretero et al., 2006). En paralelo 
con esta ecología trófica, aparecen una serie de 
adaptaciones comportamentales, fisiológicas 
y/o morfológicas que permiten a las lagartijas 
reconocer los vegetales como alimento, ingerir-
los y digerirlos (Carretero, 2004). 

En el Mediterráneo occidental, el omni-
vorismo en el género Podarcis parece estar res-
tringido a especies, subespecies y poblaciones 
insulares como Podarcis liolepis atratus, en las 
islas Columbretes (Castilla et al., 1987; Castilla 
& Bauwens, 1991), Podarcis liolepis, en la isla de 
Benidorm (Pérez-Mellado & Corti, 1993). Podarcis 
pityusensis (Pérez-Mellado & Corti, 1993) y Podarcis 
lilfordi (Perez-Mellado, 1989). Es significativo que 
una población continental urbana de Podarcis 
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Primera observación de consumo de vegetales para la lagartija de 
Guadarrama Podarcis guadarramae (Boscá, 1916)


