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Amphibians represent one of the most threatened 
groups of vertebrates worldwide, with 36% of species 

in some threat category (González del Pliego et al., 
2019; IPBES, 2019; IUCN, 2016; Luedtke et al., 2023). In 
ArgenƟna, the Valcheta frog Pleurodema somuncurense 

is a microendemic species conĮned to the headwaters 
of the Valcheta stream on the Somuncura plateau in 
northern Patagonia. Habitat threats and restricted 
distribution led to this species being categorised as 
CriƟcally Endangered on the IUCN Red List (IUCN, 2016). 
The presence of invasive exoƟc Įsh species like rainbow 

trout Onchorhynkus mikiss impedes natural connecƟvity 
among populaƟons, presenƟng signiĮcant conservaƟon 
challenges and highlighƟng the necessity of restoring 
natural corridors (Velasco et al., 2018). In this context, a 
detailed knowledge of the spaƟal ecology and movement 
of this almost exclusively aquaƟc amphibian is essenƟal. 

Radio telemetry is a tool widely used in wildlife 
research (McGowan et al., 2017), as it provides accurate 
data on the locaƟon and movement of animals. Despite 
technological advances, its application in amphibians 
remains diĸcult due to its sensiƟve skin and soŌ body 
structures (Naef-Daenzer et al., 2005; Altobelli et al., 
2022). This study aims to record informaƟon about the 
home range and acƟvity of the Valcheta frog, through the 
study of its spaƟal ecology, daily movement, evaluaƟon 
of the technique’s applicability and discussion on how 
this information can be used for future conservation 
eīorts.

In March 2022, six adults individuals of P. 

somuncurense were selected and manually captured at 
Estancia 'El Rincón' (40° 59'26.62" S, 66° 40'35.73" W), 
located on the Somuncura plateau in Río Negro Province, 
ArgenƟna. Due to the criƟcal conservaƟon status of this 
species, the study was conducted with a limited sample 
size of six individuals. To ensure robust and meaningful 
results despite the small sample size, strict selection 
criteria were applied. Only adult frogs of both sexes with 
a snout-vent length greater than 34 mm and a weight 
exceeding 3 g were chosen. Additionally, individuals 
were required to be in good external condition, free 
from visible injuries and exhibit normal movement 
responses, including the ability to recover their posture 
instantly when turned upside down. Sex was determined 
by secondary sexual features, such as the presence of 
nupƟal pads on Įngers (Cei, 1980). Each individual was 
measured using a digital caliper (accuracy of 0.01 mm) 
and weighted on a digital scale (accuracy of 0.1 grams). 

External 0.27-gram HOLOHIL LB-2X transmitters 
were aƩached using harnesses, a commonly employed 
method in anuran studies (Altobelli et al., 2022). The 

This study represents the Įrst applicaƟon of radio telemetry 
on the Critically Endangered Valcheta frog Pleurodema 

somuncurense from Argentina’s Patagonia, aimed at 
understanding its spatial ecology, daily movements and 
home range. Six adult individuals were equipped with radio 
transmiƩers to assess their acƟvity paƩerns and habitat use. 
Average travel distances from sunset to night detecƟon and 
from sunset to sunrise were 6.47 m (± 4.2) and 6.32 m (± 
4.87), respecƟvely, with no signiĮcant diīerence (Student’s 
t-test, p = 0.42, α = 0.05). Over a complete acƟvity cycle, 
individuals moved an average of 8.62 metres (SD = 2.2). The 
esƟmated home range was 39 m² including an individual with 
heightened movement, and 30 m² excluding it. Movements 
≤ 5 m were categorised as local adjustments, while > 5 
m were exploratory migrations, the latter comprising 
25.54% of movements in most individuals, though one 
frog exhibited 56.25%. Despite successful data collecƟon, 
high mortality and transmiƩer displacement highlight the 
technique’s limitaƟons in aquaƟc anurans. Findings from 
this study provide valuable data on P. somuncurense’s 
habitat connectivity needs, informing restoration and 
conservation efforts across its restricted range. Future 
studies should consider adjusƟng the telemetry approach 
to miƟgate the impact on behaviour and survival.

Keywords: connecƟvity, Somuncura plateau, transmiƩer, 
amphibian conservaƟon
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harnesses were manually crafted from elastic thread 
covered with beads, following the design of Muths (2003). 
Each harness was placed on the thinnest part of the body, 
just anterior to the hind legs, to prevent sliding forward 
or backward (Fig. 1). To reduce the eīects associated 
with this technique, we used transmiƩers weighing less 
than 10% of each frog’s body mass (White & GarroƩ, 
1990; Richards et al., 1994). In this study, the transmiƩers 
averaged 4.62% of the frog’s body weight (+SE), ranging 
from 3.3% to 6.13% of the total weight of the individuals. 
AŌer transmiƩer placement, the frogs were observed in 
a container with water, rocks and plants (emulaƟng the 
stream microhabitats) for 24 hours to assess behavioural 
responses before release. A normal behavioural response 
was deĮned as the ability to move freely among plants 
and seek cover immediately when detecƟng an observer, 
which served as a proxy for typical activity patterns 
before reintroducƟon to their original capture locaƟons. 
Once conĮrmed, the frogs were released at their original 
capture sites and tracked for ten days, the duraƟon being 
limited by transmiƩer baƩery life. During this Ɵme, their 
precise locaƟons were recorded twice daily, one detecƟon 
point in the morning (between 08:00 h and 10:00 h) and 
another detecƟon point at night (between 21:00 h and 
22:00 h). Given that P. somuncurense exhibits nocturnal 
acƟvity, primarily moving between 20:00 h and 06:00 
h (Velasco & Calvo, pers. obs.), both detection points 
represent movements occurring at night. The morning 
locaƟon represents the frog’s movement from the prior 
night detection until sunrise. The nighttime location 

represents the movement from sunset to night detecƟon. 
Both detecƟons (morning and night) represent frogs' full 
activity period from sunset to sunrise. This approach 
provided insights into nocturnal activity patterns and 
habitat use across 24 hours. To idenƟfy the peak acƟvity 
period, we compared the distances between detecƟons 
using a Monte Carlo t-test, hypothesising that longer 
distances would occur during peak acƟvity.

All detections were conducted under comparable 
habitat condiƟons, characterised by a vegetaƟon cover 
percentage exceeding 60%, providing a homogenous 
environmental context for the observed movement 
behaviours. Following the analysis of Arreortúa-Marơnez 
(2020), individual movements were categorised as 
local adjustments when they ranged from 0 m to 5 m 
and as exploratory movements when exceeding 5 m. 
This classification was carried out to define types of 
movements based on distance, where local adjustments 
reflected greater activity within a small area, while 
exploratory movements were idenƟĮed as migraƟons in 
search of new resources (Marshall et al., 2006; Benhamou 
& Cornélis, 2010).

We employed the minimum convex polygon method 
to esƟmate the home range area, uƟlising the series of 
co-ordinates obtained in the Įeld, following established 
methodologies (Mohr, 1947; Moorcroft et al., 1999; 
Powell, 2000). Given the aquaƟc habits of the species 
(Cei, 1969) and the absence of terrestrial observaƟon 
records, each polygon was tailored to the stream secƟon, 
extending up to one metre of shoreline. Furthermore, 
accumulation area curves were constructed for each 
individual based on all detections to determine the 
minimum number of detecƟons required to delineate 
home ranges.

The sexes, sizes (mm) and weights (g) of the individuals 
were: 1) male, 35.55 mm, 5 g; 2) female, 40.01 mm, 6.5 
g; 3) female, 36.90 mm, 5.7 g; 4) male, 38.22 mm, 5.3 g; 
5) male, 34.70 mm, 4.4 g; 6) female, 44.18 mm, 8.18 g.      

Some individuals exhibited stabilisation of the 
rarefacƟon curve between detecƟons 5 and 14, showing 
consistency in their movement paƩerns over Ɵme.  One 
individual displayed a rarefaction curve that was not 
stabilised, showing signiĮcant variability in movement 
activity (Fig. 2). The home range encompasses 39.08 
m², including the individual with heightened movement 
acƟvity, and 30.1 m² excluding this individual. 

The average distance traveled was 6.47 metres (± 4.2) 
from sunset to night detecƟon and 6.32 metres (± 4.87) 
from sunset to sunrise, with a full range of recorded 
distances ranging from 0.83 to 14.64 metres. StaƟsƟcal 
analysis using a Monte Carlo t-test (p > 0.05) revealed 
no signiĮcant diīerences in movement paƩerns between 
these two observaƟon periods, indicaƟng consistency 
in acƟvity levels throughout the night. AddiƟonally, the 
analysis found no signiĮcant diīerences between male 
and female movement distances, indicating similar 
spaƟal behaviour across the sexes. Together, these two 
periods represent a complete movement cycle, with 
individuals averaging a total distance of 8.62 metres (SD 
= 2.2) per cycle. All six individuals exhibited both types 

Figure 1. An adult Valcheta frog Pleurodema somuncurense 

with a telemetry harness aƩached.
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of movements: local adjustments (0 to 5 metres) and 
exploratory movements (over 5 metres). On average, 
five of the six individuals exhibited 26% exploratory 
movements. However, one male demonstrated markedly 
greater exploratory acƟvity, with 56% of their movements 
classiĮed as exploratory. This individual traveled longer 
distances than the others, signiĮcantly expanding their 
area of acƟvity. Of the six individuals tracked, two (33%) 
did not complete the 10 days observaƟon period. One 
frog was found dead in the stream with its transmiƩer sƟll 
aƩached during detecƟon number 5, which corresponds 
to the third day of the study. Another transmiƩer was 
found atop vegetaƟon (Cortaderia sp.), during detecƟon 
number 6, also on the third day of the study, with no sign 
of the individual that had been carrying it. 

This study represents the Įrst radiotelemetry experience 
conducted on this Critically Endangered species and 
the Įrst naƟonal study on the use of this technique on 
small amphibians. While the method provided valuable 
informaƟon on the species’ movement paƩerns, range 
and dispersal capabiliƟes, it also presented signiĮcant 
challenges, particularly in the aquatic environment 
inhabited by the Valcheta frog. Despite its contribuƟons, 
the results should be interpreted with cauƟon, as the 
study also faced some limitaƟons that could inŇuence the 
robustness and applicability of the results, including the 
small sample size, high mortality rate and the potenƟal 
impact of telemetry on frog behaviour.

Given the conservation status of P. somuncurense, 

the sample size was necessarily small, restricting the 
ability to generalise movement patterns to the entire 
populaƟon. Complementary methods, such as capture-
mark-recapture, could serve as an alternaƟve to obtain 
larger sample sizes with lower risks, but fewer detecƟons 
per individual. Furthermore, the transmiƩers may have 
influenced the frogs’ natural behaviour by inducing 
stress or altering their activity patterns. It was also 
hypothesised that the presence of the transmiƩer could 
have increased the frogs’ visibility, reducing their ability 
to evade predators and making them more suscepƟble 
to predation. These potential adverse effects should 
be carefully considered in future studies, particularly 

when working with threatened species. To minimise 
these risks, it could be crucial to adapt the transmiƩer 
design. For example, shortening the antenna could 
reduce entanglement and visibility, although it may also 
complicate detecƟon. AlternaƟvely, painƟng the antenna 
with colours that reduce reŇecƟvity may help make the 
frogs less visible to predators.

In this study, a dead frog was found in the stream with 
its transmiƩer sƟll aƩached. Although the exact cause of 
death was not determined by necropsy, it is suspected 
that the antenna became entangled in dense aquatic 
vegetation, restricting movement and leading to fatal 
stress. Similar problems have been reported in other 
studies, where aquaƟc vegetaƟon increases the risk of 
entanglement (Altobelli et al., 2022; Spießberger et al., 
2023). A transmiƩer from another frog was found atop 
a bush (Cortaderia sp.), likely indicaƟng predaƟon by a 
bird. While predaƟon is a natural process, the transmiƩer 
may have increased the frog’s visibility or hindered 
its ability to escape predators (Kenward, 2001). These 
incidents highlight the importance of carefully evaluaƟng 
transmitter design to reduce unintended impacts on 
behaviour and survival.

Despite these challenges, radiotelemetry offered 
significant advantages over traditional observational 
methods. By recording precise locaƟons, this technique 
allowed for detailed analyses of movement paƩerns, home 
ranges and the connecƟvity between nearby populaƟons. 
These findings have direct implications for habitat 
restoration and management strategies. For example, 
identifying the distances traveled by P. somuncurense 

provides critical information for designing restoration 
acƟons aimed at improving habitat connecƟvity. This can 
guide the rehabilitaƟon of degraded areas to facilitate 
natural dispersal. Furthermore, understanding movement 
patterns within the stream allows conservationists to 
prioritise key microhabitats, such as deep pools and 
vegetation patches, for protection and management. 
Addressing habitat limitaƟons and improving migratory 
corridors will be crucial to ensuring the long-term survival 
of this CriƟcally Endangered species.

Figure 2. RarefacƟon curve illustraƟng the increase in home range with successive detecƟons.
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