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Prolonged larval development in the Critically Endangered
Pehuenche’s frog Alsodes pehuenche: implications for conservation

Valeria Corbalán1,2,∗, Guillermo Debandi2, Flavio Martínez2,3, Carmen Úbeda4

Abstract. Overwintering is an anuran strategy to survive in cold-temperate climates. Those aquatic species that withstand
harsh conditions and short growing seasons are candidates for having long larval periods. Prolonged larval development,
which includes overwintering for more than two years, has been reported for North-American and Euro-Asiatic species,
but this strategy has been poorly studied in the Southern Hemisphere. Alsodes pehuenche is an endemic frog from the high
Andes mountains of Argentina and Chile, recently categorized as Endangered by the Asociación Herpetológica Argentina
(AHA) and as Critically Endangered by the International Union for Conservation of Nature (IUCN). We studied egg laying
in this species and its larval development by marking tadpoles with elastomers. We found that eggs are laid in clumps at the
beginning of summer. The larval cycle includes four winters, although a fifth winter should not be ruled out. This is the first
study that demonstrates a long larval development (four winters) in South-American species and has important implications
for conservation biology.
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Introduction

Several environmental factors influence growth
and development rates in anurans (Saha and
Grupta, 2011). Among them are temperature
(Kaplan, 1980; Saidapur and Hoque, 1995),
photoperiod (Saidapur, 1989), rainfall (Lynch
and Wilczynski, 2005), food quality (Alvarez
and Nicieza, 2002) and hydroperiod (Ryan and
Winne, 2001). Typically, anurans in tempo-
rary ponds go through complete metamorpho-
sis in several weeks, whereas those inhabi-
ting permanent ponds or streams undergoing
longer periods (Wilbur and Collins, 1973; Den-
ver, 1997; Buchholz and Hayes, 2002, 2005;
Wells, 2007; Richter-Boix, Tejedo and Rezende,
2011). Tadpoles of many species may even re-
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spond to pond drying by accelerating their de-
velopment (Crump, 1989; Newman, 1992; Lo-
man, 1999; Richter-Boix, Llorente and Montori,
2006; Székely, Tudor and Cogalniceanu, 2010).

Anurans withstanding harsh conditions and
short growing seasons, instead, are suitable for
having long larval periods (Brown, 1990; Bury
and Adams, 1999). Studies on Ascaphus truei

demonstrated that in a relatively mild climate
(coastal sites or nearby) larval development oc-
curs in one year, but in inland or high elevation
areas with short growing seasons, larval cycle is
completed in 3 or 4 years (Brown, 1990; Bury
and Adams, 1999).

Overwintering is a strategy displayed by
post-metamorphosed anurans that live under
seasonal periods of low temperatures. However,
it has been recognised that overwintering frogs
are not strictly torpid, since they are capable
of reacting to stimuli and moving at tempera-
tures as low as 0.6-4°C (Logares and Úbeda,
2006; Tattersall and Ultsch, 2008). Most species
are known to hibernate on land, but aquatic or
semiaquatic species can do it underwater (Tat-
tersall and Ultsch, 2008). North American adult
ranid frogs usually hibernate underwater, and
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several species also have tadpoles that overwin-
ter (Collins and Lewis, 1979).

The presence of overwintering tadpoles is an
important feature of the life history of species
inhabiting cold-temperate climates, such as
Rana (= Lithobates) muscosa, R. catesbeiana,
R. clamitans, and Alytes obstetricans in the
Northern Hemisphere (Martof, 1956; Bradford,
1983; Thiesmeier, 1992; Hulse, McCoy and
Censky, 2001; Tattersall and Ultsch, 2008; To-
bler, Garner and Schmidt, 2013). Tattersall and
Ultsch (2008) remark that tadpoles of those
North-American species are better suited phys-
iologically to overwintering in hypoxic condi-
tions than adults, because of their smaller size
and a higher surface area to volume ratio.

In South America, larval overwintering was
reported only for austral species such as Alsodes
gargola (Logares and Úbeda, 2004, 2006), A.
tumultuosus and A. montanus (Díaz and Valen-
cia, 1985), as well as for Atelognathus nitoi
(Úbeda et al., 1999) and A. patagonicus (Cuello
and Perotti, 2006; Cuello et al., 2014). In ad-
dition, overwintering of tadpoles was suggested
for Chaltenobatrachus grandisonae (Basso et
al., 2011) and A. pehuenche (Corbalán, De-
bandi and Úbeda, 2008) based on the coexis-
tence of tadpoles of different sizes and stages.
Long larval periods were reported also for Ba-
trachyla spp. (8 or more months, including one
winter), Hylorina sylvatica (one year; Formas
and Pugín, 1978; Úbeda, 1998) and Calypto-
cephalella gayi (over one year; Cei, 1962; For-
mas, 1979; Vélez, 2013).

Although it was suggested that the larval de-
velopment of the endemic frog A. pehuenche
includes more than two winters (Corbalán, De-
bandi and Úbeda, 2008), no study has been con-
ducted to determine the total length of the larval
period. Thus, the aim of this contribution was
to evaluate aspects related to the breeding bi-
ology of Alsodes pehuenche by 1) determining
the time of egg laying and 2) demonstrating a
long larval development by using marking tech-
niques. We discuss the importance of the results
in terms of biological conservation.

Materials and methods

The study was conducted in the Pehuenche Valley in
the Central Andes of Argentina (WGS 84, 35.97342°S,
70.38181°W, 2523 m a.s.l.), the type locality of Alsodes pe-
huenche (Cei, 1976) (fig. 1). The weather in the region is
attenuated periglacial (Capitanelli, 1999). The nearest avail-
able climatic data come from Valle Hermoso (WGS 84,
35.14°S, 70.20°W, 2250 m a.s.l.) (Ortíz Maldonado, 2001)
and from studies conducted at the Peteroa Volcano (WGS
84, 35.25°S, 70.58°W, 3489 m a.s.l.; Trombotto Liaudat,
Penas and Aloy, 2014). Mean minimum air temperature for
the coldest month (August in Valle Hermoso and July in
Peteroa) is −6.2°C and −11.3°C, respectively. Mean max-
imum air temperature for January (the warmest month) is
21.5°C in Valle Hermoso (Ortíz Maldonado, 2001). The
area is influenced by westerlies and the South Pacific cy-
clone, with heavy snowfalls prevailing in winter (Trombotto
Liaudat, Penas and Aloy, 2014). The study site is covered
with snow about six months in the year (from April-May to
September-October).

The estimated distributional range of Alsodes pehuenche
is 9 km2, and the species occurs in Argentina and Chile
(Corbalán, Debandi and Martínez, 2010) (fig. 1). It is con-
sidered Endangered in the current Red List for Argentinean
amphibians (Corbalán et al., 2012; Vaira et al., 2012) and
Critically Endangered by the IUCN (IUCN SSC Amphib-
ian Specialist Group, 2013). The main threat faced by this
species is habitat alterations because the broadening and
paving of a minor road that is being turned into an inter-
national road that cuts across the five Argentinean streams
inhabited by the frog (Corbalán, Debandi and Martínez,
2010). Alsodes pehuenche is a medium-size frog [mean ±
SD, Snout-Vent Length in adults: 54.51 ± 4.07 mm (n =
154); Weight: 32.76 ± 3.89 g (n = 155)]. Both tadpoles
and adults occupy the permanent snowmelt streams and
ponds formed on meadows (“vegas”) (Corbalán, Debandi
and Úbeda, 2008). All streams flow into the wider and
deeper Pehuenche’s River. Slow snow melting during the
warmer season causes water infiltration that supplies wa-
ter to these little streams (Corbalán, Debandi and Martínez,
2010). Thus, the water of the streams is transparent, with
pH ranging from 6.08 to 7.66, very low conductivity (7.3-
66.6 μS/cm), and very high dissolved oxygen concentra-
tions (72-108%) (Corbalán, Debandi and Martínez, 2010).
In summer, water temperature could be very low in early
morning (2-3°C), and we frequently found ice hanging
down from the edges of streams. At the midday, water tem-
peratures could reach 19°C.

A preliminary visit to the area was in February 2007
(austral summer), the time at which tadpoles of different
sizes were found along the streams (Corbalán, Debandi and
Úbeda, 2008). A second visit was carried out in December
2007, when we were able to observe one egg laying. In order
to keep track of larval development, in December 2008 we
captured with aquarium nets a total of 153 tadpoles. Most of
the tadpoles (59.48%) belonged to two relatively confined
ponds (fig. 1) where tadpoles were concentrated and were
easy to find and capture. The remaining 40.52% of tadpoles
were captured at different points along the streams. At each
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Figure 1. Study area (Paso Pehuenche valley). Points indicate sites where authors confirmed the presence of Alsodes
pehuenche (see Corbalán, Debandi and Martínez, 2010). (A) Tadpole marked with elastomer (the arrow indicates the mark),
(B) pond where tadpoles were marked, (C) female releasing eggs during handling, (D) egg clumps, (E) recaptured individual
conserving the mark. This figure is published in colour in the online version.
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site, tadpoles were classified into classes, kept in containers
with water, marked with Visible Implant Elastomer (VIE)
tagging system (Northwest Marine Technology, Inc., 2003),
and then released at the capture site. Although sometimes
VIE tags might be lost (Davis and Ovaska, 2001; Beausoleil,
Mellor and Stafford, 2004), this technique is suitable for an-
imals with transparent skin, like amphibians. Moreover, it
is relatively inexpensive and it has been shown to be ad-
vantageous over toe-clipping (Davis and Ovaska, 2001). For
practical purposes, we separated the different stages of tad-
poles into six classes based on their sizes and development
of limbs. Class 0: recently hatched larvae with yolk; Class I:
tadpoles without yolk, but very small (snout-vent length �
15 mm); Class II: tadpoles with null or early development
of hind limbs and small size (15 to 20 mm); Class III: tad-
poles with early development of hind limbs and medium
size (21 to 25 mm); Class IV: tadpoles with well-developed
hind limbs and larger (>25 mm), and Class V: individuals
with forelimbs.

Tadpoles were marked subcutaneous and ventrally
(fig. 1) using the 0.3 cc injection syringe of the elastomer
kit. Recently hatched larvae (class 0) and very small tad-
poles (class I) were not marked to avoid deaths from han-
dling. Classes II to V were marked with four different
colours (class II: green; class III: orange; class IV: pink,
and class V: yellow). Length of tadpoles for each class
and number of marked individuals are given in table 1. All
sites with marked specimens were georeferenced so they
could be found during the next sampling periods. As marks
were made on the ventral side, we assume that they repre-
sent no risk of tadpole exposure to aerial predators. More-
over, marks on the belly remain visible throughout the en-
tire life period, and individuals can be monitored even af-
ter their metamorphosis has been completed. We returned
to the area in December 2009 (12 months later), April 2010
(16 months later), November 2010 (23 months later) and
December 2012 (four years later) to determine the progress
of larval development. For this purpose, we caught all tad-
poles that were seen in the ponds and at the georeferenced
points along the streams. So, those already marked were as-
signed to the current corresponding class. In order to esti-
mate growth, we measured the recaptured larvae (about 10
from each class when possible). After that, all tadpoles were
released to their respective sites. During the visit to the area
in December 2009, one pond and all streams were covered

Table 1. Total of marked tadpoles of Alsodes pehuenche in
December 2008 and measurements (mean and SD) for each
class. SVL: snout-vent length, TL: total length.

Total marked SVL (mm) TL (mm)

Class II 64 17.68 ± 1.72 41.24 ± 3.95
(n = 14) (n = 14)

Class III 60 21.82 ± 1.01 48.61 ± 1.91
(n = 10) (n = 10)

Class IV 28 26.71 ± 1.51 58.40 ± 3.12
(n = 11) (n = 11)

Class V 1 28.05 63.93
(n = 1) (n = 1)

with snow, and only few tadpoles were recaptured on that
occasion.

To increase the sample size and follow a newly recruited
group, in April 2010 we marked 101 new tadpoles of class II
in one of the two ponds. In this case, we used yellow to dis-
tinguish them from previously marked tadpoles. This pond
was covered with 2 cm of ice which was broken to catch lar-
vae. This site was re-visited in November 2010 and Decem-
ber 2012. Unfortunately, during our last visit, this pond was
completely dry (and therefore larvae marked in 2008 and
2010 were no recaptured). Moreover, no marked larvae were
found this time in the other pond. However, because larvae
of different stages were marked with different colours, we
could reconstruct the complete cycle based on larval devel-
opment progress for each stage across consecutive sampling
periods.

Results

Egg laying

According to the terminology used by Altig
and McDiarmid (2007), eggs are laid in clumps
(a three-dimensional arrangement). Eggs are
individually surrounded by a protective jelly
(fig. 1), and adjacent jellies remain distinct even
if melded. Each egg in the clump is clear in
colour, like those described for Alsodes gargola
(Gallardo, 1970). Egg clumps are very difficult
to find and were seen only once (in Decem-
ber 2007), adhered to the wall of a long tun-
nel on the edge of a stream. In addition, in No-
vember 2010 a female released her eggs sponta-
neously during handling, indicating that this is
the time when eggs are ready to be laid (fig. 1D).
Just hatched tadpoles had remaining yolk in the
belly and lighter dorsal pigmentation.

Larval development

Total recapture success for marked larvae in
December 2008 was better in ponds (15.38%
in December 2009, 15.38% in April 2010 and
12.09% in November 2010). Only two tadpoles
of the 62 marked outside the ponds (3.22%)
were recaptured in November 2010, whereas no
recaptures were made on the other dates. Of
those 101 individuals marked with yellow elas-
tomer in the pond in April 2010, we recaptured
12 individuals in November 2010 (11.88%).
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Figure 2. Development progress of marked larvae of Alsodes pehuenche throughout the two years sampling period.

Based on all recaptures, we could infer the time
that class II tadpoles expend in becoming meta-
morphs. Most class II larvae marked in De-
cember 2008 (austral summer) were found in
class IV after 24 months (two winters; fig. 2).
Those marked in April 2010 (autumn) were
found in the same class in November 2010
(spring), indicating that no progress in larval
development occurs during the overwinter pe-
riod. However, growth in size may occur over
the winter, since tadpoles marked in April 2010
were longer in November 2010 (mean ± SD =
25.67 ± 2.42, n = 13; mean ± SD = 28.07 ±
2.10, n = 10 for April and November respec-
tively; t-test: t21 = −2.49, P < 0.05). Tadpoles
marked as class III in December 2008 were
found in class IV 12 months later, but class IV
tadpoles remained in this class for at least one
year (fig. 2). The only individual marked as
class V was not recaptured, but class IV tad-
poles marked in December 2008 were found
completely metamorphosed in April 2010. Tak-
ing into account that eggs were seen in Decem-
ber (early summer), and that at the beginning of
January only a few class 0 and I larvae were re-
corded, we can infer that most of the hatching
occurs at least in mid January. Probably, these
larvae overwinter as class I, such as occurs in
A. gargola (Úbeda, unpub. data), although we
could not confirm it. During the next summer,

class I tadpoles may develop into class II, a
stage at which they overwinter again (second
winter as tadpoles). They develop into class III
during the next summer, and overwinter in this
class (third winter as tadpoles). They develop
into class IV during the summer to overwinter
in this class (fourth winter as tadpoles). How-
ever, it is possible that some class IV tadpoles
remain in this class for one more year (fifth win-
ter as tadpoles). Development from class IV into
class V and into metamorphs occurs during the
next favourable season. So, based on our results,
we can assert that the larval development of A.
pehuenche includes four winters, but a fifth win-
ter should not be ruled out. Just metamorphosed
individuals could overwinter at this stage, since
juveniles can be found at the beginning of the
next summer.

Discussion

Several factors influence the growth and meta-
morphosis of amphibians. For example, in
newts, experimental studies have demonstrated
that permanent water, low density and high
food level all favour a paedomorphic ontoge-
netic pathway, whereas drying, high density
and fasting induce metamorphosis (Denoël and
Poncin, 2001; Denoël, 2003). Anurans that in-
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habit high elevation areas and are forced to
withstand harsh conditions and short growing
seasons are candidates for having long larval
periods, such as occurs in Ascaphus truei in
North America (Brown, 1990; Bury and Adams,
1999). Moreover, these authors demonstrated
that this species shows some degree of plastic-
ity which allows it to adapt to environmental
conditions, completing the larval cycle in one or
four years, depending on the climate of the re-
gion they inhabit. In the case of micro-endemic
species, such as A. pehuenche, it is not possible
to know whether the species could express dif-
ferent development times under different natu-
ral conditions. However, some tadpoles of the
congeneric A. gargola were kept in the labo-
ratory under warmer conditions than in nature
(10-20°C), and larval development remained in-
complete after five years (Úbeda, unpub. data).

Overwintering tadpoles were reported for
several species from the Northern and South-
ern Hemispheres, including the genera Rana
(= Lithobates), Ascaphus, Alytes, Alsodes, Atel-
ognathus, Batrachyla, Hylorina, Calyptoce-
phalella, Chaltenobatrachus and Polypedates
(Martof, 1956; Bradford, 1983; Díaz and Va-
lencia, 1985; Thiesmeier, 1992; Úbeda, 1998;
Úbeda et al., 1999; Hulse, McCoy and Censky,
2001; Logares and Úbeda, 2004, 2006; Cuello
and Perotti, 2006; Tattersall and Ultsch, 2008;
Navas et al., 2010; Basso et al., 2011; Hsu,
Kam and Fellers, 2012). Instead, a long larval
development that includes more than one win-
ter was demonstrated only for Ascaphus mon-
tanus and A. truei (Brown, 1990; Bury and
Adams, 1999) in North America. In the South-
ern Hemisphere this strategy was suggested for
Alsodes montanus and A. tumultuosus (Díaz and
Valencia, 1985) and observed for A. gargola
(Casanovas and Úbeda, unpub. data) and for Ca-
lyptocephalella gayi (Vélez, 2013). This study
is the first demonstrating a long larval devel-
opment period lasting more than two years us-
ing marking techniques. The VIE tagging sys-
tem was useful for following the larval devel-
opment of A. pehuenche. However, the low re-

capture rate could be attributed, at least in part,
to loss of marks (Davis and Ovaska, 2001). As
no injection hole or scarring is evident in ani-
mals that lost their marks (Davis and Ovaska,
2001), we cannot determine whether the low re-
capture rates are due to mortality, migration or
mark loss.

Assuming that tadpoles overwinter the first
winter as class I, the results of this study indi-
cate that the larval period of A. pehuenche in-
volves at least four winters as tadpoles. These
results are concurrent with preliminary stud-
ies on Alsodes gargola (Úbeda et al., unpub.
data). Because the growing season 2009-2010
was very short (in December 2009, the austral
summer, water bodies were still covered with
snow, and in April 2010 the pond was covered
by ice), probably some individuals took longer
to develop (five winters). This was supported
by the fact that in two years (from December
2008 to November 2010) some tadpoles showed
little progress in their development (class II to
class III; class III to class IV). However, the low
recapture success did not allow us to confirm
it. We noted that not all tadpoles showed sim-
ilar larval development progress. For example,
not all individuals marked as class II were found
as class III when they were recaptured one year
later (i.e. they remained at the same class II).
This may be because each class includes differ-
ent stages of development (i.e. different degree
of hind limb development sensu Gosner, 1960),
and transition from one class to another depends
on the originally marked stage. The low proba-
bility to find class V tadpoles may indicate that
this stage is brief, and once forelimbs emerge
(Gosner’s stage 42), tadpoles suddenly develop
into metamorphs.

During the summer months tadpoles grow,
and during the winter months they overwinter
submerged in ice or snow-covered water bodies.
It is most likely that they feed on periphyton (as
was reported for A. gargola; Baffico and Úbeda,
2006) during this period, since growth in size
was observed for tadpoles marked in April and
recaptured in November 2010. Water tempera-
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ture under ice layer in April 2010 was −0.5°C.
Logares and Úbeda (2006) in simulated over-
wintering experiments (at 1-3°C) reported that
frogs and tadpoles of A. gargola were always
active, fed continuously and presented at least
some degree of movement. Possibly the same
occurs in A. pehuenche, since we observed the
tadpoles moving beneath ice layer.

Long-term immersion of tadpoles and adults
in very low conductivity water (7.3-66.6 μS/cm)
under overwintering conditions is very puz-
zling, since amphibians must normally cope
with constant osmotic influx into the body be-
cause of their permeable skin (Boutilier, Stiffler
and Toews, 1992; Logares and Úbeda, 2006).
Moreover, once surface ice forms and persists,
frogs must endure extended periods of apnea,
becoming dependent upon the surrounding wa-
ter for exchanges of respiratory gases, ions, and
water (Tattersall and Ultsch, 2008). Studies of
Rana muscosa have demonstrated that tadpoles
are better adapted to severe hypoxia than adults,
thus serving as a population reservoir (allow-
ing a population to persist without the need
to immigrate after a winterkill) (Tattersall and
Ultsch, 2008). Logares and Úbeda (2006) sug-
gested that Alsodes gargola could be among the
anurans with the highest capacity to overwinter
submerged in very low conductivity waters. The
adaptive strategy of A. gargola to tolerate long-
term immersions is related with low values of
osmolarity (220 ± 30 mOsm/kg, n = 5) of in-
ternal fluids and low skin permeability (7.6 ±
2.7 mg H2O h−1 (cm2)−1, n = 3) in their adults
(Logares, 2003). Curiously, tadpoles of A. gar-
gola are less tolerant of freezing water than
other Patagonian species with no overwinter-
ing strategy (Navas et al., 2010). Experimental
studies on physiology of A. pehuenche should
be made in the future to understand the role of
osmolarity, temperature and dissolved oxygen
in microhabitats where tadpoles overwinter, and
how they can survive under the extreme condi-
tions that prevail in the high Andes mountains.

The prolonged larval development of Al-
sodes pehuenche has significant implications

for conservation, since larvae of different co-
horts (hatched in different years) coexist at the
same microsites (ponds or backwater sections
of the streams), and a drastic change in habi-
tat conditions could affect several tadpole gen-
erations at the same time. Furthermore, an un-
usually short favourable season (such as the
one recorded in the summer 2009-2010) may
be disadvantageous for laying eggs or for lar-
vae growth. In addition to natural catastrophic
events (such as storms with severe runoff or
the drought recorded in December 2012) there
is human disturbance, such as the modification
of the courses of two streams by paving works
in December 2008. This event dried the origi-
nal stream producing the mortality of individ-
uals present (about 25% of the total popula-
tion), including metamorphosed individuals and
different-age tadpoles (Corbalán, Debandi and
Martínez, 2010). It is known that species with
long life spans and delayed reproductive ma-
turity are more sensitive to changes in their
habitats (Congdon et al., 1994). Using simula-
tion models, Harper, Rittenhouse and Semlitsch
(2008) found that the spotted salamander had a
much higher probability of extinction than the
wood frog when terrestrial habitat was reduced.
They attributed their results to the clutches and
longevity of species; clutch sizes of salaman-
der are small (100-300 eggs) and salamander
may live as long as 32 years, while wood frogs
lay one thousand eggs and are short-lived (most
individuals breed only once or twice in a life-
time). As was reported for Alsodes gargola
(about 30-40 eggs; Gallardo, 1970) the clutches
of A. pehuenche are relatively small (proba-
bly less than 100 eggs), and individuals take at
least four years to complete larval development.
They probably do not reach sexual maturity un-
til several years later. The alteration of the wa-
ter quality is the most serious problem that A.
pehuenche must face in the near future. Pol-
luting particles from vehicular traffic, and salt
and chemicals used for melting snow on the
road during winter are the main threats (Cor-
balán, Debandi and Martínez, 2010). Road de-
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icers are used in temperate regions worldwide
when harsh climatic conditions affect road traf-
fic (Denoël et al., 2010). Sodium chloride, the
active agent of most of road de-icers, affects
the nervous system, and the skin of amphib-
ians is particularly permeable to ions (Boutilier
et al., 1992; Hillyard et al., 2007). The neg-
ative effect of high concentrations of chloride
is particularly important in species that inhabit
water throughout their entire life cycle (tad-
poles and adults), such as Alsodes pehuenche.
It has been demonstrated that de-icer agents
can decrease amphibian survival (Viertel, 1999;
Dougherty and Smith, 2006; Karraker et al.,
2008) altering their physiology (Hillyard et al.,
2007) and behavioural patterns (Denoël et al.,
2010). Because of natural slope of the area, the
lower reaches of the streams (below the line of
the road) will be the most affected by de-icer
agents. Preliminary results obtained in the area
indicated that these reaches of streams have the
highest proportion of tadpoles, suggesting that
upon completion of the paving work we must
focus on these sections to assess water quality
and monitoring population abundance of the Pe-
huenche frog. Actions to prevent or mitigate this
kind of pollution and preserve the population of
A. pehuenche are underway, but success is not
yet guaranteed.

Since the description of the species (Cei,
1976), and until few years ago, no studies had
been made on the biology of A. pehuenche
(Corbalán, Debandi and Martínez, 2010). In this
study we were able to demonstrate important
aspects of the breeding biology of the species
such as time of egg deposition, overwintering
and length of the larval period. Knowledge of
these aspects of the natural history of the species
is very valuable as a tool for managing strategies
and conservation decisions.
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