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Introduction

Seventy-six species of the genus Gryllotalpa Latreille, 
1802 are presently known in the world (excluding G. al-
gerica Baccetti, 1987 and G. maroccana Baccetti, 1987, to 
be considered nomina nuda). We emphasize the fact that 
G. africana Palisot de Beauvois, 1805 is very widespread 
species, whose distribution also includes Europe. Fourteen 
species have been described in the 2000’s, demonstrating 
the rapid growth of the systematics of this genus. Thir-
teen species are known in Europe, seven of which in Italy, 
thanks to the studies on chromosomes carried out by Bac-
cetti & Capra (1978) and Baccetti (1991) (Table 1). 

The seminal paper of Baccetti & Capra (1978) has opened 
up the study of Gryllotalpa from a different perspective, 
namely through the number of chromosomes. It is inter-
esting to note that while it was originally believed that 
Italy hosted just one species (G. gryllotalpa), chromo-
some analysis has revealed that there are at least seven, 
collectively and informally referred to as Gryllotalpa su-
persp. gryllotalpa  (Linnaeus, 1758), e.g., by Cigliano et 
al. (2025) based on the concept as defined by Nevo et al. 
(2000), who at page 587 state that “The mole crickets of 
Europe and the Mediterranean region, classically desig-
nated Gryllotalpa gryllotalpa, form a superspecies com-
plex of fossorial insects comprising at least seven largely 
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Abstract
After the initial presentation at the XXVIII Italian National Congress of Entomology, the peculiar song of Gryllotalpa cossyrensis, a 
microinsular endemic to the island of Pantelleria (Sicily, Italy), is here described more extensively. Unlike most of the few songs known 
for European species of Gryllotalpa, that emit uninterrupted trills, it consists of an echeme-sequence of fairly uniform echemes usually 
lasting around 500 msec, at a rate of around 7 every 5 sec, a pattern closely matching that by Gryllotalpa marismortui Broza, Blondheim 
& Nevo, 1998.  G. cossyrensis lives in a very small area, namely the muddy shores of the environmentally protected Lake Bagno dell’Ac-
qua (also known as Lago di Venere). This habitat was visited at different times of the year, and the search for juvenile and adult G. cos-
syrensis specimens did not reveal a clear phenology for the species. We hypothesize a two-year life cycle with overlapping generations 
as known for other Gryllotalpa species. However, the species’ songs were only heard in June and July. G. cossyrensis has been classified 
as a vulnerable species (VU) in the European Red List of Grasshoppers, Crickets and Bush-crickets and the main problems relating to 
the conservation of this fragile species are described. The male genitalia and stridulatory organs of G. cossyrensis are described for the 
first time on the basis of the most modern nomenclature.

Key words: Gryllotalpa cossyrensis, bioacoustics, morphology, life cycle, conservation, endemism, insularity, Pantelleria Island 
National Park.
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a population of unknown size and in any case certainly 
limited. The searches for specimens, conducted during the 
daytime, took place in 2022 (5 May, 5 July and 2 Novem-
ber), 2023 (29 May), 2024 (9 July and 14 September), 
and 2025 (27 February, 26 June, 27 October, and 3 De-
cember). During some of these visits, juveniles and adults 
were observed, some of which, based on permits issued 
by the Pantelleria Island National Park, were collected 
and reared. In addition to daytime surveys, since 2021 
night-time PAM (Passive Acoustic Monitoring) sessions 
have also been conducted to record the species’ acoustic 
activity, for 24 hours or between 9:00 PM and midnight, 
in continuous mode or for 30 minutes every hour. Such 
PAM surveys to monitor the songs of G. cossyrensis took 
place in 2021 (9-10 April), 2022 (19-21 March, 20 April 
and 05-06 July), 2023 (19-21 February, 5-7 and 29-30 
May), 2024 (7 July and 14-15 September), and 2025 (27 
February, 26-27 June, and 27-29 October).

Terminology of the parts of the phallic complex and symbol 
explanations in the Figures 
Phallic complex nomenclature was made following and 
modifying Gorochov (1984, 1995), Ingrisch (1990, 2006) 
and Cadena-Castañeda (2015). Some synonyms of the 
structures, contributed by other authors, are elaborated 
upon within parentheses. The genital nomenclature used 
in the Fig. 4 is as follows (in alphabetical order): 
Amp	 (Apex of median prolongation): Apical portion of 

the MP, varies in shape among the different genera 
of the family. This structure is hooked along with 
Ts in the internal genital region of the female.

Ats	 (Apex of transversal sclerite): Distal region of Ts, 
varying in shape in the different taxa of the family. 
It expands to attach itself in the female genitalia 
when mating. (=Epiphallic invagination, IE).

allopatric or parapatric chromosomal species”. However, 
the issue is not closed and should be further investigat-
ed to understand whether these are cases of polyploidy or 
Robertsonian mutations; significantly, in the area where G. 
sedecim and G. octodecim coexist, a hybrid with 17 chro-
mosomes has been observed (Baccetti & Capra 1978). In 
this study, we will restrain our investigations to a unique 
species living along the shores of Lake Bagno dell’Acqua 
on the island of Pantelleria (Sicily, Italy) that can be con-
sidered a microinsular neo-endemism. We also recorded 
the song of this species, which is very different from that 
known for G. gryllotalpa. We believe that the comparison 
of the songs of the Italian species will be very useful to 
better understand the species affinities in this genus.

This paper is a follow-up to the presentation delivered 
on 17 June 2025 by author P. F. at the XXVIII Italian Na-
tional Congress of Entomology (CNIE 2025) under the 
title “Gryllotalpa cossyrensis Baccetti & Capra, 1978 en-
demismo microinsulare del Lago di Venere a Pantelleria 
(Orthoptera Gryllotalpidae)”.

Methods

Field work
As part of entomological and ornithological research car-
ried out for the Pantelleria Island National Park, several 
visits were made to Lake Bagno dell’Acqua (also called 
Venere) in search of specimens of Gryllotalpa cossyrensis 
Baccetti & Capra, 1978, a species presently known only 
from the muddy banks of this body of water located in 
the northern part of the island of Pantelleria. Since this 
is an endemic species living in a very limited area, in-
vasive capture techniques (pitfall traps, etc.) and overly 
intensive research was avoided, so as not to compromise 

Table 1. List of European species of Gryllotalpa with type locality.

FAUNA EUROPAEA: 13 species (7 in Italy)

G. africana Palisot de Beauvois, 1805 (type locality: KwaZulu-Natal, Mkuze Game Reserve)

G. cossyrensis Baccetti & Capra, 1979 (type locality: Italy, Sicily, Pantelleria, Lake Bagno dell’Acqua)

G. gryllotalpa (Linnaeus, 1758) (type locality: Europe)

G. krimbasi Baccetti, 1992 (type locality: Greece, Aegean, Kos Island)

G. octodecim Baccetti & Capra, 1979 (type locality: Sardinia and North Italy)

G. quindecim Baccetti & Capra, 1979 (type locality: Italy, Campania, Lago Patria)

G. sedecim Baccetti & Capra, 1979 (type locality: Sardinia and North Italy)

G. septemdecimchromosomica Ortiz, 1958 (type locality: Spain)

G. stepposa Zhantiev, 1991 (type locality: Croatia)

G. unispina Saussure, 1874 (type locality: Uzbekistan, Tashkent City) 

G. viginti Baccetti & Capra, 1979 (type locality: Italy, Liguria, Lavagna)

G. vigintiunum Baccetti, 1991 (type locality: Sardinia, Località Mamone, Parco di Tepilora, Foresta di Crastazza)

G. vineae Bennet-Clark, 1970 (type locality: France, Aquitaine, Dordogne)
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filters usually set at the maximum available order to ensure 
the steepest slope of the frequency selection function. 

Results

Family Gryllotalpidae Leach, 1815
Subfamily Gryllotalpinae Leach, 1815
Genus Gryllotalpa Latreille, 1802
Gryllotalpa cossyrensis Baccetti & Capra, 1978
Gryllotalpa cossyrensis Baccetti & Capra 1978: 431; Bac-
cetti, Massa & Canestrelli: 170 
Massa & Rizzo, 1998: 275; Ingrisch, Nikouei & Hatami 
2006: 201; Massa 2009: 78; Massa et al. 2012: 360; Iorio 
et al. 2019: 344.
Type locality. Europe, Italy, Sicily, Pantelleria, Lago Bag-
no dell’Acqua (also named Lago di Venere)
Kind of type. Male holotype, female allotype and 8 para-
types (3 males and 5 females).
Type depository. Museo Civico Storia Naturale di Genova.

Phenology
As summarized by Table 2, the adults can be encoun-
tered between the end of February through December, al-
though this is by no means conclusive, given it is based on 
short-visit snapshot data. The nymphal phase was recorded 
in the months of June 2025, July 2024, November 2022 
and December 2025. During these surveys, several juve-
nile stages were found, such as sub-adult individuals but 
also early stages. 

Adults observed in July would have presumably been 
the result of eggs laid in the previous year. Given that ad-
vanced nymphal stages were also encountered early No-
vember and December, it may be plausible to assume that 
G. cossyrensis may indeed overwinter as an adult (poten-
tially, along with advanced instar phases of the species). A 

Bmp	 (Base of median prolongation): Peduncular region 
of MP, usually of tubular form, varying in size and 
shape in the different genera of the family.

Bts	 (Base of transversal sclerite): Proximal region of 
Ts, of pedunculate shape.

Ect	 (Ectophallus): Inferior plate of the phallic complex, 
made of two main structures: basal plate and the 
parameres. Identified structures of this genital sec-
tion are:

Epi	 (Epiphallus): Superior plate of the phallic com-
plex, made of two main structures: the transversal 
sclerite with its divisions and the median prolonga-
tion. Identified structures of this genital section are:

Ip	 (Internal prolongations): Disto-dorsal prolonga-
tions of the parameres, with variable shapes in the 
different taxa of the family.

MP	 (Median prolongation): Tubular structure lo-
cated in the dorsal side of the phallic complex, 
tightly connected to the pg and ej. Ventrally, it 
connects with Ts and the spermatophore sac con-
duit. (=Epiphallus s. s.: Dessuter, 1990; =Pseu-
doepiphallus: Desutter-Grandcolas, 2003).

Par	 (Parameres): Prolongations originated in the Bp, 
converging in the ventral side of the phallic com-
plex. Their functions, as is the case with Ts, is to 
hold the phallic complex in the female genital pa-
pilla during mating.

Ts	 (Transversal sclerite): Lateral prolongation of the 
epiphallus, of great width, curving progressively in 
the dorsum of the genitalia, so it can be attached 
when mating.

Sound recording and bioacoustics analysis hardware 
and software
Recording equipment included a smartphone (Galaxy A/ 
SM-A750FN 2018) operating at a sampling frequency of 
48 kHz (recorded band: 0-24 kHz) using the application 
Voice Recorder (Samsung Electronics Co., Ltd., version 
21.3.50.34) and a “Wildlife Acoustics” model “Song Me-
ter Micro” PAM recorder with integrated microphone, 
which was hidden in the vegetation. The PAM record-
er sampling frequency was set to 44.1kHz (Massa et al., 
2022) and programmed to record an audio file remotely. 
Probably due to the frequently windy conditions, both 
during the day and at night the PAM recordings were un-
successful.

Figure generation and analysis were performed by 
Adobe Audition 1 and, limited to the calculation of Q, by 
the R package Rthoptera (Rivas et al., 2025). The mean 
spectra (Frequency/pressure analyses) were generated by 
scanning the entire interval of time considered and averag-
ing pressure data through the interval - punctual distribu-
tion of pressure in each tempuscule is considered as unin-
formative. Adobe Audition was used to support the entire 
analysis workflow, including the application of frequency 

Table 2. Seasonal observations of life stages and stridulation.

Month Date Adult Nymphs Song

February
(Baccetti & 

Capra, 1978)
25/II/1979 Yes n/a n/a

February 27/II/2025 Yes no no

May 29/V/2023 no no no

June 26/VI/2025 Yes Yes Yes

July 05/VII/2022 no no no

July 09/VII/2024 Yes Yes Yes

September 14/IX/2024 no no no

October 05/X/2022 Yes no no

October 27/X/2025 Yes no no

November 02/XI/2022 no Yes no

December 03/XII/2025 Yes Yes no
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song analysis. Apparently, probably due to the settings 
of the recording software of the smartphone, frequencies 
above 10 kHz were not recorded. The song description 
provided here is susceptible to improvements as soon as 
new recordings obtained with dedicated equipment will 
emerge.

After a thorough observation of the spectrogram, hav-
ing noticed no trace of song structure attributable to the 
singing cricket under 700 Hz, the songs were high-pass 

biennial biological cycle is known for some Gryllotalpa 
species such as G. gryllotalpa (Chopard, 1951; Servadei 
et al., 1972).

Song description
On 9 July 2024, starting at 22:25 local time, eight re-
cordings were obtained with the smartphone described 
above. Among them, only two (respectively, lasting one 
minute and 30 seconds) were of sufficient quality for a 

Fig. 1 – Time-Pressure Envelopes. Gryllotalpa cossyrensis, recorded in Pantelleria on 9 July 2024 at 22:57 local time. A, 60 s; B, 10 s; C, 1 s; D, 40 ms. Gryllo-
talpa gryllotalpa, recorded in San Pietro in Casale (Bologna, Italy) on 29 May 2018 at 23:52 local time. E, 35 s; F, 1 s; G, 50 ms. E and F from Brizio et al., 2020.
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around 150 msec, may occasionally extend up to around 
400 msec. More under, further comments about song mi-
crostructure will be provided in a comparison with the 
song of G. gryllotalpa.

For what concerns the frequency domain, as illustrat-
ed in Fig 2, the song is decidedly high-Q, as expected for 
any Gryllotalpa. Subjectively, the rather dull timbre per-
ceived by the unaided ear is similar to that of G. gryllotalpa 
from the Padan Plain, with the obvious distinction that the 
song by G. cossyrensis is interrupted instead of continuous. 
Disturbances, including far bird songs and anthropogenic 
noises surviving the high-pass filtering, and extending up to 
1300 Hz, suggest to set that frequency as the bottom of the 
frequency/pressure analysis window. The second harmonic 
frequency is the last harmonic appearing in the spectrogram 
and in the frequency/pressure analysis, performed with an 
FFT window size of 8192 samples (4096 bands). The fun-
damental peak of pressure is observed at 1828 Hz. First and 
second harmonic frequencies coincide with pressure peaks 
at 3603 Hz and 5431 Hz respectively, in good accordance 
with the fundamental. Both the fundamental and the har-
monic peaks are quite blunt, preceded and followed by ac-
cessory pressure sub-peaks on each slope, resulting in wide 
ribbon-like bands in the spectrogram.

The recordings available to the authors include the typical 
song of the Padan populations of G. gryllotalpa, described 
in Fig. 1 E, F (from Brizio et al., 2020) and G, as well as in 
Fig. 2 C and D, obtained with wide-band recording equip-
ment (including an Ultramic 250 USB microphone and a 

filtered above that frequency to suppress wind noise and 
distant anthropogenic sounds.

Pressure history in the time domain (sound pressure 
envelopes, also known as waveforms or oscillograms) is 
here illustrated in Fig. 1 A−D at the scale of 1 min, 10 
sec, 1 sec and 40 msec for G. cossyrensis. For comparison 
purposes, Fig. 1 also includes 35 sec, 1 sec and 50 msec 
oscillograms of the song of G. gryllotalpa recorded in San 
Pietro in Casale (Bologna, Italy) on 29 May 2018 at 23:52 
local time (E−G, E and F from Brizio et al., 2020).

With reference to the terminology by Baker and Ches-
more (2020), the song of G. cossyrensis is an interrupted 
echeme-sequence of echemes usually emitted with fairly 
uniform duration around 500 msec, at a rate of around 7 
echemes every 5 sec.

Interspersed in the echeme sequences, occasionally 
(up to five / seven times per minute) couples or triplets of 
longer echemes were observed, immediately after which, 
occasionally, a shorter (around 150 msec) echeme is emit-
ted. The longer echemes in a couple/triplet are subequal 
and decidedly longer than in the regular song. Longest 
echeme duration observed was 1.8 sec.

The syllables in the echeme are emitted at a rate of 
around 80 per sec, with a relatively slow increase of pres-
sure in the first 10-12 syllables, and the subsequent ones 
subequal. The echemes end abruptly, with a slight decrease 
of volume observed only in the last very few syllables. 
Each syllable comprises around 23 impacts, that occur at 
a rate of around 2 per msec. Intervals, normally lasting 

Fig. 2 – Gryllotalpa cossyrensis, recorded in Pantelleria on 9 July 2024 at 22:57 local time. A, time/frequency spectrogram (10 s); B, frequency/pressure 
analysis of the same excerpt. Gryllotalpa gryllotalpa, recorded in San Pietro in Casale (Bologna, Italy) on 29 May 2018 at 23:52 local time. C, time/
frequency spectrogram (1.3 s); D, frequency/pressure analysis of the same excerpt. Equal color dots mark homologous peaks in the frequency-pressure 
analyses. C and D from Brizio et al., 2020.
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was observed when playing back the G. cossyrensis songs. 
Both the fundamental frequency of around 1840 Hz and the 
rate of around 85 syllables per second match well the song 
of the Pantelleria endemite, while the syllable count in the 
echemes of G. marismortui seems to be more variable. De-
spite such similarities, the differences in phenology (see the 
Discussion) suggest caution in assuming common ancestry. 

Stridulatory file and phallic complex
Fig. 3 shows the stridulatory file under the left and right teg-
mina. Interestingly, the number of teeth on the left tegmen is 
below 90, consistent with what observed for G. gryllotalpa 
by Jafari et al, 2015 (see also Baccetti & Capra 1978). 

Concerning the phallic complex, it was already depict-
ed by Baccetti & Capra (1978), who highlighted the pecu-
liar shape of median prolongation (Amp); also, parameres 
(Par) are peculiar (see Fig. 4).

Conservation
Gryllotalpa cossyrensis has been classified as a vulnerable 
species (VU) in the European Red List of Grasshoppers, 
Crickets and Bush-crickets (Hochkirch et al., 2016) main-
ly due to the extremely limited range in which the species 
is known and its concomitant insularity. The distribution 
range of G. cossyrensis, currently known with certainty 
only from the muddy shores of Lake Bagno dell’Acqua 
(also known as Lago di Venere), is extremely limited and 
coincides with areas subject to various environmental re-
strictions, such as:

Area 1 of the Pantelleria Island National Park;
SAC ITA010020 “Pantelleria Island – Coastal Area, 

Cliffs and Bagno dell’Acqua”;
SPA ITA010030 “Pantelleria Island and surrounding 

marine area”.
Furthermore, G. cossyrensis occurs in habitats worthy 

of protection, such as priority habitat 1510 “Mediterranean 
salt steppes – Limonietalia” and no-priority habitats 1410 
“Mediterranean halophilous meadows” and 3140 “Calcar-
eous oligomesotrophic waters with benthic vegetation of 
Chara spp.” described in art. 1, paragraph d) of Directive 
92/43/EEC “Habitats” as habitats at risk of disappearing in 
the territory under consideration and for whose conserva-
tion Member States are required to designate special areas 
of conservation. See Figs. 5 and 6 for a panoramic view of 
the area and for details of the burrows. 

The Mayoral Ordinance No. 95 of June 29, 2023, re-
garding the protection of Lake Bagno dell’Acqua aims to 
protect and conserve the specific habitat of G. cossyrensis, 
with an attempt to manage the significant tourist flows that 
affect the lake itself. Commercial promotion of the island 
focuses on the lake as a spa and a destination when sea 
conditions are unsafe for bathing, resulting in significant 
human pressure on this geological site. We also document 
photographically one instance of predation of this mole 
cricket by a Squacco Heron Ardeola ralloides (Fig. 7).

portable computer) and covering also inaudible frequencies 
up to 125 kHz. It was recorded in the late evening of 29 May 
2018 at an unreported but much lower air temperature than 
that observed in Pantelleria. In that occasion, the fundamen-
tal peak was observed to reach maximum pressure at 1434 
Hz, with syllables emitted at a rate of around 52 per second. 
Such data are compatible with those by G. cossyrensis, con-
sidering the different temperature condition. 

By zooming to an interval of a few hundredth of a sec-
ond, engaging three syllables (in the acceptance of Baker 
& Chesmore, 2020 “first-order assemblage of tooth im-
pacts”), the tooth impact count in each syllable can be ob-
served and is illustrated in Fig. 1 D (G. cossyrensis) and 
G (G. gryllotalpa). Remembering that not all the teeth 
are struck with each wing closure during singing by Or-
thoptera (Walker & Carlysle, 1975; Toms, 1987; Hoffart, 
2022), we can observe that for G. gryllotalpa, whose strid-
ulatory file includes approximately 87 teeth (Jafari et al., 
2015), the count of clearly marked tooth impacts per syl-
lable as observed in the Padan specimens ranges between 
20 and 25. In G. cossyrensis, whose stridulatory files also 
includes around 87 teeth, the tooth impact count per sylla-
ble amounts to around 23.

Table 3 shows the quality factor Q for the songs of G. 
cossyrensis and G. gryllotalpa whose mean spectra ap-
pear in Fig. 2.

The song of Gryllotalpa marismortui Broza, Blondheim 
& Nevo, 1998, the only other Gryllotalpa species in the 
Mediterranean area capable to deliver interrupted songs, 
deserves being cited for comparison. Unfortunately, Broza 
et al. (1998) did not make publicly available any audio file 
of the song, and the description they provide is concise. 
Considering the data provided in the species description 
and their Figure 3, also including a very few details, we can 
assume that G. marismortui usually emits uninterrupted 
echeme-sequences of echemes with a fairly uniform dura-
tion around 300 msec, at a rate of around 12 echemes every 
5 sec, with syllable count between 17 and 24 syllables (Fig-
ure 3 in Broza et al., 1998), even though a higher varia-
bility (35.4 ± 18,4) is reported in the species description. 
Those data refer to a recording taken at an air temperature 
of 29°, probably higher than the unreported temperature in 
Pantelleria during the recording of the G. cossyrensis songs 
described above. Female species-specific response song 

Table 3. Q-factor comparison between G. cossyrensis and G. Gryllotal-
pa, 1 second excerpts in Fig. 1 C and F. Calculations were performed with 
the R package Rthoptera (Rivas et al., 2025).

Species
Threshold

Q @ 
-3 dBfs

Q @ 
-10 dBfs

Q @ 
-20 dBfs

Gryllotalpa cossyrensis 14.7 7.4 4.5

Gryllotalpa gryllotalpa 12 9.6 3.4
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Fig. 3 – Stridulatory file under the left and right tegmina of Gryllotalpa cossyrensis. DOV – Distal Oblique Vein; F – Stridulatory File; SCV – Second 
Cubital vein; P – Plectrum; the 1 mm scale reference marks the Harp area; Blue marks along the stridulatory file mark teeth count increments.

Fig. 4 – Phallic complex of a male of Gryllotalpa cossyrensis from Lago Bagno dell’Acqua (Pantelleria, Italy).
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species of Gryllotalpa coincides, with different accentua-
tion of the subpeaks depending on the radically different 
sampling frequency and dynamic response of the micro-
phones used respectively in Pantelleria and in San Pietro 
in Casale. Same color dots mark the homologous peaks in 
the mean spectra. Consequently, again taking into account 
the different equipment, the calculation of quality factor 
Q (Table 3), delivers consistent results in the two species: 
only at a threshold of -10 dBfs a slightly lower Q is ob-
served, due the slightly lower kurtosis and the asymmet-
rical sloping of the main pressure peak in G. cossyrensis 
(both are possible side effects of the higher low-frequency 
response of the microphones used in Pantelleria).

The main and striking difference between, on one 
side, G. cossyrensis and G. marismortui and, on the other 
side, the other Mediterranean Gryllotalpa song is surely 
the emission of short and quite regular echeme-sequences 
(“chirps”) instead of the continuous, uninterrupted echeme 
(“trill”) typical of the genus and observed e.g. in G. gryl-
lotalpa (and related species) from the Italian mainland 
as well as in G. vineae from France. In that respect, the 
non-continuous songs resemble those of the American 
Prairie mole cricket G. major Saussure, 1874 and of the 
Northern mole cricket Neocurtilla hexadactyla (Perty, 

All things considered, based on the available infor-
mation, G. cossyrensis would better fit in the EN (Endan-
gered) or in the CR (critical) category.

The Pantelleria Island National Park was established 
recently (2017) and does not yet have a Regulation and 
Park Plan that would address the site’s comprehensive pro-
tection in a uniform and effective manner. Much is being 
done in the field of environmental education, disseminat-
ing the geological, biological, and historical reality of the 
lake to the younger population, and in the field of scientific 
research, with many researchers and scholars monitoring 
and reporting on the species and biological communities 
unique to the area.

Discussion

Generally speaking, the bioacoustics of the genus Gryl-
lotalpa is still poorly known and under-investigated, and 
is complicated by the low or null phenotypical interspe-
cific variability within species clusters such as Gryllo-
talpa supersp. gryllotalpa (Linnaeus, 1758). Despite our 
best effort, we weren’t able to locate songs attributed 
with certitude to such Italian superspecies members that 
can be separated only by the chromosomal equipment (all 
by Baccetti & Capra, 1978 unless otherwise noted) as G. 
quindecim, G. sedecim, G. septedecimchromosomica Or-
tiz, 1958, G. octodecim, G, viginti and G. vigintiunum 
Baccetti, 1991: we currently have no proof that their song 
can be distinguished from that of 12-chromosomes, long 
winged G. gryllotalpa, and it’s equally impossible to as-
certain the chromosome count of the specimens that emit-
ted the songs generically attributed to G. gryllotalpa in the 
online repositories. In this uncertain scenario, the center-
piece of our study, the previously unreported song of G. 
cossyrensis and the song of G. marismortui as described 
by Broza et al. (1998) emerge as exceptions: while the 
other Mediterranean Gryllotalpa deliver songs consisting 
of uninterrupted echeme-sequences, with a fundamental 
frequency peaking at around 1.5 kHz (the only exception 
being G. vineae, whose fundamental is one octave above 
that by typical G. gryllotalpa) the Pantelleria endemite and 
G. marismortui emit separate, well-spaced echemes, as ex-
haustively described in the Results section.

The obvious difference in the temporal patterns of the 
song prompted us to investigate whether physical con-
straints such as anatomical differences can account for the 
different song delivery. As reported in the Results section, 
we didn’t notice any relevant difference between the strid-
ulatory apparatus of G. cossyrensis (Fig. 4) and that of G. 
gryllotalpa, so we compared the spectral analyses of their 
songs, illustrated in Fig. 2.

By zooming in on the first three peaks of Fig. 2 D, it’s 
readily evident that – regardless to the temperature-in-
duced frequency shift – the harmonic structure in the two 

Fig. 5 – Above: Habitat of lago Bagno dell’Acqua of Pantelleria; below: 
typical tunnels excavated by Gryllotalpa cossyrensis along the shores of 
the lake.
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Fig. 6 – Above: Adult male of Gryllotalpa cossyrensis; below: 2nd instar nymph of the same along the shores of Lago Bagno dell’Acqua of Pantelleria.
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cricket N. vicinus (Scudder, 1869), he found that their use 
of right or left forewing on top did not substantially dif-
fer from 50-50. Contrary to the hypothesis of an ancestral 
ambidexterity, he suggested that calling from a position 
where the wings rubbed against the roof of the burrow may 
have constituted a selective pressure for the alternate use of 
wings in calling.

The implication of such findings is that there is no rel-
evant difference in the anatomy nor in the use of the strid-
ulatory apparatus between the two species of Gryllotalpa, 
in accordance with Hoffart et al. (2002) who conclude that 
call type in mole crickets does not appear to be constrained 
by the morphology of the stridulatory apparatus. Conse-
quently, the reason for the emergence of a song pattern 
different from that of the species from the European main-
land is purely behavioral and can most probably be attrib-
uted to the ecological constraints of the insular scenario of 
Pantelleria.

The investigation of the song of G. cossyrensis provid-
ed the opportunity to collect samples for a novel molecular 
genetics study, currently under way. Pending its results, 
we remind the reader that describing this species, Baccetti 
& Capra (1978) highlighted the similarity with the “Dead 

1832) (Hoffart et al., 2002). Other analogies may be found 
with the interrupted songs of the Australian Gryllotalpa 
pluvialis (Mjöberg, 1913) and of the Malgasy Gryllotalpa 
madecassa (Chopard, 1920).

According to Otte (1992), trills are the commonest 
form of song in cricket species and, as pointed out by Al-
exander (1962), represent the ancestral condition, while 
the less energetically expensive chirping may evolve from 
the ecological constraints present in colder, drier or less 
hospital native habitats. Besides that, chirping – by provid-
ing silent intervals between echemes or echeme-sequences 
– may allow a singing individual to assess the presence of 
competing homospecific songs during its song bouts, an 
advantage that may be negated by continuous or long-last-
ing trills.

Another relevant song-related feature is the availabili-
ty of an ambidextral fully-developed soniferous apparatus. 
Contrary to most Ensifera, as observed, e.g., by Kavanaugh 
and Young (1989) for the Australian mole cricket G. aus-
tralis Otte & Alexander, 1983, Gryllotalpidae may be able 
to call with both forewings. In fact, when Forrest (1987) 
examined males and females of Tawny mole cricket Neos-
capteriscus borellii (Giglio-Tos, 1894) and Southern mole 

Fig. 7 – Gryllotalpa cossyrensis preyed on by a Squacco heron Ardeola ralloides at Lago Bagno dell’Acqua of Pantelleria (Photo by P. Ferrandes).
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peculiarity of the song of G. cossyrensis does not emerge 
from any observable anatomical difference, is of behavioral 
nature and most probably arose independently in the Pan-
telleria endemite, in G. marismortui and in the other Ameri-
can, African and Australian species as a selectively advanta-
geous evolution of the ancestral continuous trill.

More molecular genetics, morphological and bioacous-
tics studies about mole crickets are still needed to ascertain 
the actual status of the genus Gryllotalpa in Italy. Regard-
ing Gryllotalpa cossyrensis, it will be useful to identify 
its diet, better define its phenology, verify its presence in 
other sites on the island, make a comparison with popula-
tions in the Mediterranean basin and adopt a specific and 
effective protection plan.

With particular reference to G. marismortui, we con-
cur with Broza et al. (1998) who observe that it would 
be important to find and describe the internal structure 
of the singing burrows of both species, as Bennet-Clark 
(1970, 1987) emphasized that the singing burrows are spe-
cies-specific.
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