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Studying the reproductive biology of an 
organism is fundamental to understanding its life 
history and adaptations to different environments 
(Packard et al. 1977). In the case of reptiles, 
given their condition as ectothermic vertebrates, 
reproduction and embryo gestation of species 
that inhabit temperature-challenged environments 
face diverse physiological defiances (Shine 
2004). The evolution of viviparity (live breeding) 
from oviparity (egg-laying) may be an adaptive 
response to extreme climates, allowing females 
to regulate the embryo temperature and thus 
keep it under stable conditions in contrast to the 
comparatively higher thermal variation to which 
eggs are exposed in the environment (Shine 
2005, Fernández et al. 2017).

Lizards in the genus Liolaemus Wiegmann, 
1834 inhabit the southern cone of South America 
and are highly diverse, with almost 300 species 
(Uetz et al. 2025). They occur in a variety of 

Keywords: Chile, Desert, Dystocia, Reproductive biology.

Palabras claves: Biología reproductiva, Chile, Desierto, Distocia.

Palavras-chave: Biologia reprodutiva, Chile, Deserto, Distocia.

habitats, from hot areas on the Atlantic coast of 
Brazil, and hot deserts in Peru and Chile to the 
cold regions in Argentine Patagonia and the 
highlands (~ 5000 m a.s.l.) of the Central Andes 
of Peru and Bolivia (Abdala and Quinteros 2014, 
Abdala et al. 2020, Cerdeña et al. 2021). Data 
for this genus support the hypothesis that 
viviparity evolves in cold climates because this 
reproductive mode is primarily observed in high 
altitudes and latitudes (Pincheira-Donoso et al. 
2013, Esquerré et al. 2019). However, viviparity 
has also been observed in species that inhabit hot 
deserts (Abdala et al. 2021b) with extreme 
climatic conditions, such as high daily 
temperature oscillations and low precipitation 
(Weischet 1975, Valdivia-Silva et al. 2012). 
Under these conditions, viviparity would not 
only protect embryos against significant thermal 
variation but also against water stress (Shine and 
Thompson 2006). This situation may be the case 
for the species of the Liolaemus reichei clade 
(sensu Abdala et al. 2020, Valladares et al. 2021) 
that inhabit the desert zones of southern Peru 
and northern Chile. Viviparity has been reported 
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for seven of the 12 species in this clade: L. 
anqapuka Huamani-Valderrama, Quiróz, 
Gutiérrez, Aguilar-Kirigin, Chaparro, and 
Abdala, 2020 (Huamaní-Valderrama and Quiróz 
2021), L. audituvelatus Núñez and Yáñez, 1983 
(Valladares-Faúndez and Briones 2012), L. 
balagueri Villegas Paredes, Huamani-
Valderrama, Luque-Fernández, Gutiérrez, 
Quiróz, and Abdala, 2020 (Huamani-Valderrama 
and Gutiérrez 2021), L. chiribaya Aguilar-
Puntriano, Ramírez, Castillo, Mendoza, Vargas, 
and Sites, 2019 (Quiroz and Huamani-
Valderrama, 2021), L. insolitus Cei and Péfaur, 
1982 (Abdala et al. 2021a), L. nazca Aguilar-
Puntriano, Ramírez, Castillo, Mendoza, Vargas, 
and Sites, 2019 (Aguilar-Puntriano et al. 2019), 
and L. torresi Núñez, Navarro, Garín, Pincheira-
Donoso, and Meriggio, 2003 (Núñez et al. 2003). 
The prevalence of viviparity in this clade 
suggests that this reproductive mode may be an 
ancestral character and that the other species of 
the clade may also be viviparous. Of the five 
species for which reproductive mode is unknown, 
one is Liolaemus reichei Werner, 1907 
(Valladares-Faúndez and Abdala 2021, but see 
Donoso-Barros 1966), considered a junior 
synonym of L. stolzmanni Steindachner, 1891 
and revalidated a few years ago as a full species 
(Langstroth 2011, Valladares-Faúndez et al. 
2018, Troncoso-Palacios and Escobar 2020). 
This species, listed as endangered by the IUCN, 
is small, with a maximum snout–vent length 
(SVL) of 50.82 mm, has non-evident sexual 
dichromatism, and precloacal pores are present  
only in males (Valladares and Abdala 2021). It 
inhabits absolute desert, occupying terrestrial 
biotopes with sandy and stony substrates 
(Valladares-Faúndez and Abdala 2021). In the 
present study, we report field observations that 
reveal viviparity in this species.

As part of monthly monitoring to study L. 
reichei in a desert area (Figure 1) located 70 km 
southeast of Iquique (20°4916  S, 69°5709  W) 
in the Tarapacá Region of northern Chile, on 16 
January 2024 at 13:20 h we captured an adult 
pregnant female under a rock. Its reproductive 

state was determined based on the bulging of her 
abdomen (Figure 2). Her SVL was 48.91 mm, 
and her tail length (TL) was 32.93 mm, both 
measured with a Proster® electronic caliper 
(± 0.01 mm). The female’s weight was 4.3 g, 
recorded with a MH Pocket digital scale® (± 0.1 
g). Following the monitoring protocol, the 
female was georeferenced using the phone App 
Locus map® version 4.28.3, marked with non-
toxic paint, and photographed with a Canon EOS 
90D® camera before it was released at the site 
of capture.

Two months later, on 11 March 2024 at 14:37 
h, this female was recaptured under a rock, 
approximately 100 m from the previous site. It 
was recognized by a characteristic malformation 
in the tail revealed when photographs were 
inspected. Before starting the routine 
measurements, we noticed a neonate head 
protruding from the female’s cloaca. The lizard 
was placed back under the rock to allow 
expulsion of the neonate. After one hour, we 
returned to find no change in the neonate 
position. Close examination confirmed that this 
individual was dead (Figure 3). The female was 
left under the rock, allowing expulsion of the 
stillborn. The next day, 12 March, at 10:50, the 
female was found under a different rock located 
30 m from where it was found the day before. 
Because the stillborn was not yet expelled, we 
assisted the female in its expulsion, thus 
preventing her death. The posterior part of the 
female’s body was placed in a container with 
warm water (~35°C) to promote dilatation of the 
cloacal region. Together with a controlled 
massage of the abdominal region and the 
application of petroleum jelly with a cotton swab 
in the cloacal area, the stillborn was finally 
expelled, a procedure that lasted approximately 
two minutes. The female and the stillborn were 
weighed separately; these values were 2.5 and 
0.5 g, respectively. The SVL of the stillborn was 
31.03 mm, and its TL was 26.68 mm. The 
stillborn lizard was collected for future research. 
Further analysis of the female reproductive 
condition was not performed (e.g., palpations, 
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Figure 1. The desert environment in the Tarapacá region inhabited by Liolaemus reichei.

Figure 2. Pregnant female of Liolaemus reichei.
Figure 3. Cloacal area of the pregnant female of Liolaemus 

reichei with an emerging neonate (stillborn).

ultrasounds) to minimize the intervention. After 
that, the female was released and ran actively to 
hide under the same rock where she had been 
found earlier. Two months later, on 12 May at 
13:55 h, this female was recaptured under a rock 
located approximately 130 m from the last 
capture. It actively attempted to bite and escape 
while handled. At this time, her weight was 2.6 

g.  Finally, on 7 February 2025 at 15:15 h, the 
female was recaptured approximately 60 m from 
the last capture point and weighed 3.3 g.

These observations confi rmed viviparity in L. 
reichei, which is consistent with the occurrence 
of this reproductive mode in other species of the 
L. reichei clade. However, our observations 
contradict the proposition that the species is 
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oviparous (Donoso-Barros 1966). This 
discrepancy may be rooted, as Núñez et al. 
(2003) indicated, because Donoso-Barros (1966) 
observed oviductal eggs at an early stage of 
pregnancy. Our observations suggest that births 
in L. reichei occur in Austral summer, partially 
coincident with the parturition of L. audituvelatus 
recorded in late spring (Valladares and Briones 
2012). Nevertheless, data from the ongoing 
monitoring revealed the presence of small 
individuals (< 35 mm) between October and 
May, suggesting that the species may have an 
extended breeding season. Finally, it should be 
noted that the neonate emerged head-first, as has 
been observed in other species of Liolaemus 
(Halloy and Halloy 1997, Cabrera and Monguillot 
2007, Minoli et al. 2010, Valladares-Faúndez 
and Briones 2012).

Valladares-Faúndez and Briones (2012) 
indicated that in L. audituvelatus, parturition 
lasted 63 min, with birth intervals between the 
three offspring of 14 and 49 min. In other 
viviparous species of Liolaemus, the reported 
duration of parturition ranged between 38 and 
100 min, with variable birth intervals between 
seven and 60 min, for litter sizes of two to seven 
individuals (Halloy and Halloy 1997, 
Ibargüengoytía et al. 2002, Cabrera and 
Monguillot 2007, Kozykariski et al. 2008, 
Minoli et al. 2010, Fernández et al. 2015). In 
this context, our decision to wait 60 min for the 
end of the neonate expulsion was appropriate. 
On the other hand, considering that the pregnant 
female weighed 4.3 g in January 2024, but after 
the (induced) parturition weighed 2.5 g, and that 
the stillborn mass was 0.5 g, we postulate that 
the female had previously given birth to one or 
two neonates. This litter size is in line with litter 
sizes reported for other species of the L. reichei 
clade: L. audituvelatus (N = 3; Valladares-
Faúndez and Briones 2012), L. insolitus (N = 3; 
Abdala et al. 2021a), L. nazca (N = 2; Aguilar-
Puntriano et al. 2019) and L. torresi (N = 2; 
Núñez et al. 2003). Since no other newborns 
were observed in the vicinity, presumably, the 
birth of the other neonates would have occurred 

several hours or days before our observation. In 
L. audituvelatus and L. kingii Bell, 1843 
newborns initially remain after birth in the 
vicinity of the female (Ibargüengoytía et al. 
2002, Valladares-Faúndez and Briones 2012).

Dystocia is an abnormal, slow, or difficult 
parturition, which is a reproductive disorder 
commonly reported in different species of reptiles 
in captivity. Egg retention is the most common 
cause in snakes, turtles, and lizards, such as 
iguanas and geckos (DeNardo et al. 2000, Lock 
2000, Sykes 2010). Dystocia is classified as 
obstructive and non-obstructive, and its causes are 
multifactorial. Obstructive dystocias are associated 
with anatomical abnormalities (fetal or maternal) 
that constrain the passage of eggs or young 
through the oviduct, uterus, or cloaca but also can 
be associated with external factors related to the 
reproductive system that compress the passage of 
eggs or young through the birth canal (e.g., 
neoplasia, narrow pelvis, fecal bolus, renomegaly). 
Non-obstructive dystocias are the most common 
cases reported in captivity and are caused by 
inappropriate environmental conditions for 
parturition or egg laying, such as lack of nesting 
sites, inadequate environmental conditions (e.g., 
temperature, humidity, substrate, photoperiods), 
poor physical condition of females, inadequate 
diet, or early birth (DeNardo et al. 2000, Lock 
2000, DeNardo 2006, Sykes 2010). The causes of 
most dystocias remain unresolved (DeNardo et al. 
2000). In the case of L. reichei, it was not possible 
to determine the type of dystocia. However, 
because the stillborn had a similar size as the 
neonates of L. torresi reported by Núñez et al. 
(2003), a species of the L. reichei clade with a 
similar size as L. reichei (M. Weymann, pers. 
obs.), we ruled out the possibility that the neonate 
was premature. Other factors may have determined 
the neonate’s death. Our observation may have 
resulted from non-obstructive dystocia due to 
extreme climatic conditions and low food 
availability where L. reichei lives (Donoso-Barros 
1966). These conditions may have negatively 
affected the female at the time of parturition. 
Nevertheless, other observations indicate that the 
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female was not moribund or lacking energy. It 
was able to move between shelters (~ 30 m) while 
still carrying the stillborn, was shedding during 
the parturition period (Figure 3), and after the 
assisted parturition, ran actively. In addition, 
during each handling, it struggled to escape. The 
female was recaptured two and 11 months later 
and had gained weight from 2.5 to 2.6 g to 3.3 g, 
respectively. Therefore, the factors involved in 
this dystocia are unclear.

Observations of dystocia in reptiles in the 
wild are rare (DeNardo et al. 2000). Our study of 
L. reichei not only revealed the reproductive 
mode of this species but also is the first case of 
dystocia reported for the species, as well as for 
the genus.

Acknowledgments.—This study was autho-
rized by the Servicio Agrícola y Ganadero, SAG 
(Res. N° 6683/2023 and N° 6685/2023) and was 
sponsored by Compañía Minera Teck Quebrada 
Blanca. We thank Iván Poblete for his field 
assistance, the helpful comments made by an 
anonymous reviewer and Jaime Bertoluci, and to 
Janalee P. Caldwell for revising the English of 
the manuscript.  

References

Abdala, C. S. and A. S. Quinteros. 2014. Los últimos 30 años 
de estudios de la familia de lagartijas más diversa de 
Argentina: actualización taxonómica y sistemática de 
Liolaemidae. Cuadernos de Herpetología 28: 55–82.

Abdala, C. S., L. Huamani-Valderrama, and R. Gutiérrez. 
2021a. Liolaemus insolitus. Pp. 196–197 in C. S. Abdala, 
A. Laspiur, G. Scrocchi, R.V. Semhan, F. Lobo, and P. 
Valladares (eds.), Las Lagartijas de la Familia 
Liolaemidae. Sistemática, Distribución e Historia 
Natural de una de las Familias de Vertebrados más 
Diversas del Cono Sur de Sudamérica. V2. Santiago. 
RIL Editores, Universidad de Tarapacá.

Abdala, C. S., A. Laspiur, G. Scrocchi, R. V. Semhan, F. 
Lobo, and P. Valladares. 2021b. Las lagartijas de la 
Familia Liolaemidae. Sistemática, Distribución e 
Historia Natural de una de las Familias de Vertebrados 
más Diversas del Cono Sur de Sudamérica. V2. Santiago. 
RIL Editores, Universidad de Tarapacá. 496 pp.

Abdala, C. S., A. S. Quinteros, R. V. Semhan, A. L. Bulacios 
Arroyo, J. Schulte, M. M. Paz, M. R. Ruiz-Monachesi, 
A. Laspiur, A. J. Aguilar-Kirigin, R. Gutiérrez Poblete, 
P. Valladares Faúndez, J. Valdés, S. Portelli, R. Santa 
Cruz, J. Aparicio, N. Garcia, and R. Langstroth. 2020. 
Unravelling interspecific relationships among highland 
lizards: first phylogenetic hypothesis using total 
evidence of the Liolaemus montanus group 
(Iguania: Liolaemidae). Zoological Journal of the 
Linnean Society 189: 349–377.

Aguilar-Puntriano, C., C. Ramírez, E. Castillo, A. Mendoza, 
V. J. Vargas, and J. W. Sites. 2019. Three new lizard 
species of the Liolaemus montanus group from Peru. 
Diversity 11: 161.

Cabrera, M. R. and J. C. Monguillot. 2007. Reptilia, 
Squamata, Teiidae, Teius suquiensis: new evidence of 
recent expansion of this parthenogenetic lizard? Check 
List 3: 180–184.

Cerdeña, J., J. Farfán, and A. J. Quiroz. 2021. A high 
mountain lizard from Peru: the world’s highest-altitude 
reptile. Herpetozoa 34: 61–65.

DeNardo, D. 2006. Dystocias. Pp. 787–792 in D. Mader 
(ed.), Reptile Medicine and Surgery. St. Louis. Elsevier 
Saunders.

DeNardo, D., S. L. Barten, K. L. Rosenthal, P. Raiti, and R. 
Nathan. 2000. Dystocia. Journal of Herpetological 
Medicine and Surgery 10: 8–17.

Donoso-Barros, R. 1966. Reptiles de Chile. Santiago. 
Universidad de Chile. 604 pp.

Esquerré, D., I. G. Brennan, R. A. Catullo, F. Torres-Pérez, 
and J. S. Keogh. 2019. How mountains shape 
biodiversity: the role of the Andes in biogeography, 
diversification, and reproductive biology in South 
America’s most species-rich lizard radiation 
(Squamata: Liolaemidae). Evolution 73: 214–230.

Fernández, J. B., E. L. Kubisch, and N. R. Ibargüengoytía. 
2017. Viviparity advantages in the lizard Liolaemus 
sarmientoi from the end of the world. Evolutionary 
Biology 44: 325–338.

Fernández, J. B., M. Medina, E. L. Kubisch, A. A. Manero, 
J.A. Scolaro, and N. R. Ibargüengoytía. 2015. Female 
reproductive biology of the lizards Liolaemus sarmientoi 
and L. magellanicus from the southern end of the world. 
Herpetological Journal 25: 101–108.

Halloy, M. and S. Halloy. 1997. An indirect form of parental 
care in a high altitude viviparous lizard, Liolaemus 
huacahuasicus (Tropiduridae). Bulletin of the Maryland 
Herpetological Society 33: 139–155.

First evidence of viviparity in Liolaemus reichei



122
Phyllomedusa - 24(1), June 2025

Huamani-Valderrama, L. and R. Gutiérrez. 2021. Liolaemus 
balagueri. Pp. 192–193 in C. S. Abdala, A. Laspiur, G. 
Scrocchi, R. V. Semhan, F. Lobo, and P. Valladares 
(eds.), Las Lagartijas de la Familia Liolaemidae. 
Sistemática, Distribución e Historia Natural de una de 
las Familias de Vertebrados más Diversas del Cono Sur 
de Sudamérica. V2. Santiago. RIL Editores, Universidad 
de Tarapacá.

Huamani-Valderrama, L. and A. J. Quiróz. 2021. Liolaemus 
anqapuka. Pp. 188–189 in C. S. Abdala, A. Laspiur, G. 
Scrocchi, R. V. Semhan, F. Lobo and P. Valladares (eds.), 
Las Lagartijas de la Familia Liolaemidae. Sistemática, 
Distribución e Historia Natural de una de las Familias 
de Vertebrados más Diversas del Cono Sur de 
Sudamérica. V2. Santiago. RIL Editores, Universidad de 
Tarapacá.

Ibargüengoytía, N. R., M. Halloy, and M .C. Crocco. 2002. 
El parto en el lagarto Liolaemus kingii (Iguania: 
Liolaemidae): observaciones etológicas. Cuadernos de 
Herpetología 16: 129–135.

Kozykariski, M. L., C. H. F. Pérez, M. F. Breitman, and L. J. 
Avila. 2008. Algunas observaciones etológicas sobre el 
parto de Liolaemus lineomaculatus (Sauria: Liolaemini). 
Cuadernos de Herpetología 22: 95–97.

Langstroth, R. P. 2011. On the species identities of a complex 
Liolaemus fauna from the Altiplano and Atacama 
Desert: insights on Liolaemus stolzmanni, L. reichei, L. 
jamesi pachecoi, and L. poconchilensis (Squamata: 
Liolaemidae). Zootaxa 2809: 20–32.

Lock, B. A. 2000. Reproductive surgery in reptiles. Veterinary 
Clinics of North America: Exotic Animal Practice 
3: 733–752.

Minoli, I., M. L. Kozykariski, and L. J. Avila. 2010. 
Observations on parturition in two Liolaemus species of 
the archeforus group (Iguania: Squamata: Liolaemidae). 
Herpetology Notes 3: 333–336.

Núñez, H., J. Navarro, C. Garín, D. Pincheira-Donoso, and 
V. Meriggio. 2003. Phrynosaura manueli y Phrynosaura 
torresi, nuevas especies de lagartijas para el Norte de 
Chile (Squamata: Sauria). Boletín del Museo Nacional 
de Historia Natural 52: 67–88.

Packard, G. C., C. R. Tracy, and J. J. Roth. 1977. The 
physiological ecology of reptilian eggs and embryos, 
and the evolution of viviparity within the Class Reptilia. 
Biological Reviews 52: 71–105.

Pincheira-Donoso, D., T. Tregenza, M. J. Witt, and D. J. 
Hodgson. 2013. The evolution of viviparity opens 
opportunities for lizard radiation but drives it into a 
climatic cul-de-sac. Global Ecology and Biogeography 
22: 857–867.

Quiroz, A. J. and L. Huamani-Valderrama. 2021. Liolaemus 
chiribaya. Pp 194–195 in C. S. Abdala, A. Laspiur, G. 
Scrocchi, R. V. Semhan, F. Lobo, and P. Valladares 
(eds.), Las Lagartijas de la Familia Liolaemidae. 
Sistemática, Distribución e Historia Natural de una de 
las Familias de Vertebrados más Diversas del Cono Sur 
de Sudamérica. V2. Santiago. RIL Editores, Universidad 
de Tarapacá.

Shine, R. 2004. Does viviparity evolve in cold climate 
reptiles because pregnant females maintain stable (not 
high) body temperatures? Evolution 58: 1809–1818.

Shine, R. 2005. Life-history evolution in reptiles. Annual 
Review of Ecology, Evolution, and Systematics 36: 23–
46.

Shine, R. and M. B. Thompson. 2006. Did embryonic 
responses to incubation conditions drive the evolution of 
reproductive modes in squamate reptiles? Herpetological 
Monographs 20: 159–171.

Sykes, J. M. 2010. Updates and practical approaches to 
reproductive disorders in reptiles. Veterinary 
Clinics: Exotic Animal Practice 13: 349–373.

Troncoso-Palacios, J. and V. Escobar-Gimpel. 2020. On the 
taxonomy of the desert lizard Liolaemus stolzmanni 
(Steindachner, 1891): a third point of view 
(Squamata: Liolaemidae). Zootaxa 4763: 138–144.

Uetz, P., P. Freed, R. Aguilar, F. Reyes, J. Kudera, and J. 
Hošek. 2025. The Reptile Database. Electronic Database 
accessible at http://www.reptile-database.org. Captured 
on 20 April 2025.

Valdivia-Silva, J. E., R. Navarro-González, L. Fletcher, S. 
Perez-Montaño, R. Condori-Apaza, and C. P. Mckay. 
2012. Soil carbon distribution and site characteristics in 
hyper-arid soils of the Atacama Desert: a site with 
Mars-like soils. Advances in Space Research 50: 108–
122.

Valladares-Faúndez, P. and C. S. Abdala. 2021. Liolaemus 
torresi. Pp. 205 in C. S. Abdala, A. Laspiur, G. Scrocchi, 
R. V. Semhan, F. Lobo, and P. Valladares (eds.). Las 
Lagartijas de la Familia Liolaemidae. Sistemática, 
Distribución e Historia Natural de una de las Familias 
de Vertebrados más Diversas del Cono Sur de 
Sudamérica. Santiago. RIL Editores, Universidad de 
Tarapacá.

Valladares-Faúndez, P. and W. Briones Godoy. 2012. 
Conducta reproductiva en Liolaemus manueli (Reptilia, 
Liolaemidae) y su relevancia en un programa de 
conservación ex situ. Idesia (Arica) 30: 107–111.

Weymann et al.



123
Phyllomedusa - 24(1), June 2025

Valladares-Faúndez, P., R. Etheridge, and C. Simón-Abdala. 
2018. Resurrection and redescription of Liolaemus 
reichei, proposal of a neotype to stabilize its taxonomy. 
Revista Mexicana de Biodiversidad 89: 393–401.

Valladares-Faúndez, P., P. Franco León, C. Chipana, M. 
Navarro Guzmán, J. Apaza, C. Cáceres Musaja, and C. 
Abdala. 2021. A new lizard of the Liolaemus montanus 

group that inhabits the hyperarid desert of southern Peru. 
Amphibian & Reptile Conservation 15: 10–22.

Weischet, W. 1975. Las condiciones climáticas del desierto 
de Atacama como desierto extremo de la tierra. Revista 
de Geografía Norte Grande 3–4: 363–373.

Editor: Jaime Bertoluci

First evidence of viviparity in Liolaemus reichei


