


473

Vocal diversity in four Peruvian geckos

19 °C. For P. kofordi, two adult females (CORBIDI 26250–
51) and one male (CORBIDI 26264) were recorded on 3 
November 2022 under 20 °C. Distress vocalisations of 
P. microphyllus were documented from two adult females 
(CORBIDI 26281, 26287) and a juvenile (CORBIDI 26282) 
on 5 November 2022 at 17 °C. Finally, in P. sentosus, three 

adult males (CORBIDI 28234–35 and one unvouchered in-
dividual) were recorded on 11 February 2025 at an air tem-
perature of 22 °C. These recordings formed the basis for the 
acoustic description of distress calls (Table 3).

As observed in advertisement calls, distress calls were 
composed of clicks, chirps, and churrs. Chirps were more 

Figure 3. Spectrograms in colours (above) and oscillograms in black (below) of advertisement calls of the species in this study. Churr 
calls of P. clinatus (A, B), P. kofordi (C, D), P. microphyllus (E, F), and chirp (G1) and churr (G2, H) calls of P. sentosus. Black boxes 
in figures on the left indicate notes used for figures on the right.
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prevalent in distress calls than churrs. Distress calls of 
P.  sentosus were restricted to chirps and churrs. Across 
species and note types, range of mean dominant frequency 
was 2729–8455 Hz and bandwidth 90% was 2153–13875 Hz. 
The mean dominant frequency was 3591–5939  Hz for 
churrs, 2729–8455 Hz for chirps, and 3319–6783 Hz for 
clicks. Ultrasonic components (>20,000 Hz) were detect-
ed in three species (P. clinatus, P. kofordi, and P. microphyl­
lus).

Discussion

Our findings reveal a previously undocumented aspect 
of Phyllodactylus biology: their ability for complex acous-
tic communication. While gekkonid genera (i.e., Gecko, 
Hemidactylus, Phelsuma, Ptychodactylus) are known for 
loud vocalisations (notably the loud “tokay” calls of male 
Gecko gecko), almost all Phyllodactylus species have been 
assumed to be silent outside of distress calls when handled. 

Figure 4. Spectrograms in colour (above) and oscillograms in black (below) of distress calls of the species in this study. P. clinatus (A, 
B) showing clicks and chirps; P. kofordi (C, D) showing chirps; P. microphyllus (E, F) showing churr (E) and chirps (E, F); P. sentosus 
showing chirps. Black boxes in figures on the left indicate notes used for figures on the right.



475

Vocal diversity in four Peruvian geckos

This assumption has continued despite their nocturnal life-
style, where acoustic communication would be highly ad-
vantageous, creating a significant gap in our understand-
ing of Phyllodactylus biology. Our documentation of both 
advertisement and distress calls in four Peruvian species 
fundamentally challenges this long-held belief. 

Gecko vocalisations have historically been described 
with inconsistent terminology, often based more on on-
omatopoeic impressions or behavioral context than on 
quantitative acoustic traits. Marcellini (1974) noted that 
most calls described in the early literature resembled the 
multiple chirp call of Hemidactylus frenatus, although au-
thors variously referred to them as “chirps,” “barks”, or 
“clicks” (Beebe 1944, Schmidt & Inger 1957, Brain 1962, 
Petzold 1965). In some cases, distinct labels were applied 
to what appear to be the same acoustic structures. For in-
stance, Frankenberg (1974) used the term “squeaks” to 
describe single chirps typically emitted under handling 
stress. The churr, in turn, has been inconsistently recog-
nized, reported only in a few species such as Gekko gecko 
(Wever et al. 1963) Nephrurus asper (Bustard1967), and 
Hemidactylus frenatus (Marcellini 1974), perhaps over-
looked in others due to its low occurrence in other bio-
acoustic datasets. More recent works, such as Rothla Jr. 
et al. (2019), continue to emphasize the functional context 
of vocalisations (advertisement vs. distress calls) but simi-
larly classify note types on the basis of general structure 
and behavioral setting, rather than standardised acoustic 

parameters. As a result, current terminology for gecko note 
types (chirps, churrs, clicks, etc.) still lacks clear quanti-
tative definitions, complicating comparisons among spe-
cies and studies. Our dataset follows established qualitative 
categories, but we also add detail and connect descriptions 
from previous publications with our observations to be-
gin building a more cohesive and standardised terminol-
ogy for Phyllodactylus note types. Given the historical in-
consistency in terminology, we expect further research will 
keep working toward standardised definitions to improve 
comparability across taxa and advance a unified frame-
work for gekkotan vocalisations.

Advertisement calls generally show greater structural 
complexity than distress calls (Marcellini 1978, Brown 
1984, Rothla Jr. et al. 2019). Our study finds a similar level 
of complexity in the vocalisations of Phyllodactylus geckos, 
with both advertisement and distress calls consisting of 
two to three note types (chirps, churrs, and clicks; see Table 
3). Notably, churrs were more prevalent in advertisement 
calls (Table 3), while chirps appeared slightly more often in 
distress calls (Table 3). Our results differ from Marcellini 
(1974, 1978) and Rothla Jr. et al. (2019), who identified 
multiple chirps as the main component in the advertise-
ment calls of most Diplodactylidae and Gekkonidae spe-
cies studied; however, Rothla Jr. et al. (2019) pointed out 
a few species with more complex vocal repertoires, includ-
ing multiple chirp types. Our findings agree with Roth-
la Jr. et al. (2019) in that most advertisement calls consist 
of distinctly separated, short, countable notes, or note se-
ries, while some calls feature very elongated trilled notes. 
It remains unclear whether these are fused notes in time or 
separate, elongated notes. Phyllodactylus sentosus showed 
the highest vocal activity rate, with 33.33% of recordings 
containing call notes, which is notably higher than P. clina­
tus (10.41%), P. kofordi (7.29%), and P. microphyllus (8.33%) 
(Table 2). However, our limited sample size prevents fur-
ther conclusions. Whether this indicates a genus-wide 
trend or a unique acoustic specialisation in P. sentosus is an 
open question requiring additional research. Overall, there 
was significant variation in vocal characteristic measure-
ments within each species. Therefore, further studies with 
a larger sample size and more recordings per species are 
necessary to determine whether differences in vocal reper-
toire complexity exist among species.

While advertisement call measurements are limited for 
most Phyllodactylidae, data are available for Phyllodacty­
lus tuberculatus (Marcellini 1978) and Ptyodactylus has­
selquistii (Rothla Jr. et al. 2019). The range of dominant 
frequency in P. tuberculatus partially overlaps with that of 
P. sentosus (Table 4), which is consistent with their simi-
lar body sizes (Table 4). In contrast, P. hasselquistii, a larg-
er species than all Phyllodactylus in our study, shows low-
er dominant frequency in its advertisement call without 
overlapping on any other species (Table 4). Extending our 
comparison to Diplodactylidae and Gekkonidae species 
(Table 4), we observe the same pattern: larger species (e.g., 
Correlophus ciliatus, Chondrodactylus fitzimonsi, Gecko 
gecko, Oedura marmorata) consistently display lower dom-

Figure 5. Box plot of mean dominant frequencies of chirps (gold), 
churrs (green), and clicks (purple) for each species recorded. 
Dots represent mean dominant frequencies of individual notes 
measured.
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inant frequency values (Table 4). This inverse relationship 
between body size and advertisement call frequency was 
previously documented by Rothla Jr. et al. (2019), mainly 
in Diplodactylidae and Gekkonidae. Although further test-
ing is needed, our findings support extending this acoustic 
allometry pattern to the four Phyllodactylidae species ex-
amined in this study.

Past studies have found that advertisement calls exhibit 
lower dominant frequency than distress calls in Gekkota 
(Frankenberg 1975, Brown 1984, Rothla Jr. et al. 2019), 
which likely reflects the intraspecific communication func-
tion of advertisement calls (Chen et al. 2016, Rothla Jr. 
et al. 2019). Still, we lacked sufficient data to perform statis-
tical comparisons between advertisement and distress call 
notes within the same note type. In our current dataset, 
mean dominant frequency measurements had consider-
able variation. We also noticed that mean dominant fre-
quencies of advertisement and distress notes overlap in 
range for several of the species and note types (Fig. 5). 

We detected ultrasonic components (>20000 Hz) in 
the distress calls of P. clinatus, P. kofordi, and P. microphyl­

lus. Brown (1984) suggested that such high-frequency ele-
ments in gecko distress calls may serve interspecific func-
tions, potentially reaching ultrasound levels. This supports 
the hypothesis that ultrasonic components could deter 
non-gekkotan predators like mammals or birds (Weber & 
Werner 1977, Werner et al. 1978, Rothla Jr. et al. 2019). 
In our study area, we noticed the presence of the Sechuran 
Fox (Lycalopex sechurae) and the Burrowing Owl (Athene 
cunicularia), two vertebrates previously reported as pred-
ators of Phyllodactylus lizards (Huey 1969, Costa-Dos 
Santos et al. 2021, Pulido et al. 2021). Although acous-
tic data exist for both predator species (Birdseye 1956, 
Martin 1973), their auditory sensitivity ranges remain un-
known. This represents a key gap to be addressed to fully 
understand the selective pressures shaping this trait. We 
therefore suggest that future studies should include ultra-
sonic recording and playback experiments involving both 
predators and prey to test whether ultrasonic distress calls 
in Phyllodactylus have a predation-adaptive function. 

While our current data do not clarify the context or 
function of these vocalisations, this study establishes 

Table 4. Advertisement call parameters of documented species in the families: Diplodactylidae, Gekkonidae and Phyllodactylidae. The 
means and ranges (in parentheses) for acoustic values are given in hertz (Hz), and time values are given in seconds (s). Acoustic values 
for Phyllodactylus clinatus, P. kofordi, P. microphyllus and P. sentosus were taken from churr and chirp note types. Acoustic data for other 
species were taken from Marcellini (1974, 1978) and Rothla Jr. et al. (2019); morphometric data were taken from Bauer et al. 
(2002), Grismer (2011), Jacobsen et. al. (2014), Branch et al. (2017), Rothla Jr. et al. (2019), Masroor et al. (2020), O’shea (2021). 

Taxa Max SVL 
(mm)

Dominant frequency 
(Hz)

Bandwidth 90%  
(Hz)

Note duration  
(s)

Internote duration 
(s)

Diplodactylidae
Oedura marmorata 93.1 2050 (1500–2670) 7560 (6720–8790) Fused Fused
Correlophus ciliatus 109.4 1550 (780–2950) 3190 (1110–9340) 0.03 (0.02–0.08) 0.16 (0.10–0.97)

Gekkonidae
Afroedura namaquensis 64 3640 (2760–4480) 5020 (2240–6720) Fused Fused
Afroedura loveridgei 59 2280 (1550–3790) 5400 (2580–7240) Fused Fused
Chondrodactylus fitzimonsi 84.1 1390 (1010–2130) 2430 (660–6720) 0.03 (0.01–0.04) 0.79 (0.23–1.80)
Gekko gecko 200 (500–1000) – – –
Hemidactylus frenatus 61 (1000–2000) – 1.97 (1.05–3.73) –
Hemidactylus turcicus 50 3800 (2760–4310) 3980 (3390–4810) 0.07 (0.05–0.08) 0.72 (0.31–1.22)
Lepidodactylus lugubris 35.8 3770 (1900–1275) 4940 (2240–1137) 0.03 (0.01–0.05) 50.31 (0.21–706)
Microgecko persicus 31.8 5920 (4970–6350) 2490 (1590–6350) 0.08 (0.01–0.10) 0.46 (0.11–0.58)
Pachydactylus montanus 43.4 3440 (2580–4650) 2660 (1850–3960) – –
Pachydactylus parascutatus 38.40 3440 (2430–4270) 3340 (2310–4220) – –
Pachydactylus scutatus 47.9 5060 (2780–5930) 4410 (3450–4820) – –
Ptenopus garrulus 49.7 3680 (2930–3960) 2700 (2410–2760) 0.03 (0.02–0.06) 0.09 (0.09–0.11)
Stenodactylus sthenodactylus 43.6 3320 (2410–4590) 2020 (1340–3730) 0.02 (0.02–0.05) 0.26 (0.22–0.31)

Phyllodactylidae
Phyllodactylus clinatus 75 2372 (1988–2781) 2506.58 (1500–4500) 0.01 (0–0.02) 0.10 (0.01–0.15)
Phyllodactylus kofordi 46 4743 (2391–6352) 8083 (4031–13500) 0.03 (0.02–0.04) 0.91 (0.36–1.96)
Phyllodactylus microphyllus 58 3937 (1977–6253) 7562 (1500–12937) 0.07 (0.05–0.09) 1.92 (0.93–2.90)
Phyllodactylus sentosus 59 3349 (2319–5297) 4922 (2625–9188) 0.07 (0.05–0.34) 0.13 (0.05–0.34)
Phyllodactylus tuberculosus 60 (2000–2500) – – –
Ptyodactylus hasselquistii 96 1490 (1280–1720) 3620 (2970–4310) 0.06 (0.02–0.11) 0.26 (0.21–326)
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acoustic analyses as a new approach for studying Phyllo­
dactylus geckos. This shift in perspective opens up new re-
search opportunities that could significantly improve our 
understanding of this group. We recommend that future 
studies on Phyllodactylus acoustics focus on expanding 
the dataset to describe their vocal repertoire fully, explor-
ing variation in calls between species, examining the pur-
pose of distress and advertisement calls, and investigating 
whether vocalisation patterns are related to phylogenet-
ic inheritance among leaf-toed geckos. We see this study 
as an initial step in documenting the vocal repertoires of 
these geckos, and it should not be considered a complete 
record of their calls. These acoustic methods have the po-
tential to enhance ecological knowledge, as well as our un-
derstanding of taxonomy and evolutionary relationships 
within this group.
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Species Voucher Type series 
specimen Collection locality Department Country

Phyllodactylus clinatus MVZ 82227 Yes Punta Aguja, Illescas, Bayovar Piura Peru
Phyllodactylus clinatus CORBIDI 26256 No Quebrada Nunura, Illescas, Bayovar Piura Peru
Phyllodactylus clinatus CORBIDI 26265 No Quebrada Nunura, Illescas, Bayovar Piura Peru
Phyllodactylus clinatus CORBIDI 26268 No Quebrada Nunura, Illescas, Bayovar Piura Peru
Phyllodactylus clinatus CORBIDI 26273 No Quebrada Nunura, Illescas, Bayovar Piura Peru
Phyllodactylus kofordi TCWC 27912 Yes Cerro de la Vieja, Motupe Lambayeque Peru
Phyllodactylus kofordi MUPRG-0181 No Cerro de la Vieja, Motupe Lambayeque Peru
Phyllodactylus kofordi MUPRG-0182 No Cerro de la Vieja, Motupe Lambayeque Peru
Phyllodactylus magister MCZ-R 17974 Yes Chinchipe Valley, Jaen Cajamarca Peru
Phyllodactylus magister CORBIDI 5696 No Perico, Jaen Cajamarca Peru
Phyllodactylus magister CORBIDI 5697 No Perico, Jaen Cajamarca Peru
Phyllodactylus magister CORBIDI 5698 No Perico, Jaen Cajamarca Peru
Phyllodactylus magister CORBIDI 5699 No Perico, Jaen Cajamarca Peru
Phyllodactylus microphyllus ANSP 11364 Yes Jequetepeque Valley, Pacasmayo La Libertad Peru
Phyllodactylus microphyllus CORBIDI 27582 No Zaña Valley, Lagunas Lambayeque Peru
Phyllodactylus microphyllus CORBIDI 27583 No Zaña Valley, Lagunas Lambayeque Peru
Phyllodactylus microphyllus CORBIDI 27584 No Zaña Valley, Lagunas Lambayeque Peru
Phyllodactylus pachamama CORBIDI 5700 Yes Balsas, Chachapoyas Amazonas Peru
Phyllodactylus pachamama CORBIDI 7710 Yes Balsas, Chachapoyas Amazonas Peru
Phyllodactylus pachamama ZFMK 91724 Yes Balsas, Chachapoyas Amazonas Peru
Phyllodactylus pachamama ZFMK 91728 Yes Balsas, Chachapoyas Amazonas Peru
Phyllodactylus sentosus TCWC 27913 Yes Lima City, Lima Lima Peru

Phyllodactylus sentosus CORBIDI 17601 No Ica River, San Fernando National Reserve, 
Santiago Ica Peru

Phyllodactylus sentosus CORBIDI 17604 No Ica River, Reserva Nacional San Fernando, 
Santiago Ica Peru

Phyllodactylus sentosus CORBIDI 17606 No Ica River, Reserva Nacional San Fernando, 
Santiago Ica Peru

Phyllodactylus sentosus CORBIDI 17613 No Ica River, Reserva Nacional San Fernando, 
Santiago Ica Peru

Phyllodactylus reissi QCAZR 14181 No Surroundings of Bosque Protector  
Cerro Blanco Guayas Ecuador

Phyllodactylus reissi QCAZR 14182 No Botanical Garden of Bosque Protector  
Cerro Colorado Guayas Ecuador

Phyllodactylus reissi ZMB 4567 Yes Guayaquil Guayas Ecuador
Phyllodactylus reissi ZMB 3734A Yes Guayaquil Guayas Ecuador
Phyllodactylus reissi ZMB 3734B Yes Guayaquil Guayas Ecuador
Phyllodactylus reissi ZMB 3734C Yes Guayaquil Guayas Ecuador
Phyllodactylus reissi ZMB 3734D Yes Guayaquil Guayas Ecuador
Phyllodactylus reissi ZMB 4567_1 Yes Guayaquil Guayas Ecuador

Appendix I 
Reviewed specimens


