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Sound production has evolved independently in many phyla
over time (Senter, 2008). Many animals produce sounds for
communication, either with congeners or in reaction to preda-
tors (for examples of the latter in invertebrates see Bura,
Fleming & Yack, 2009; Olofsson, Jakobsson & Wiklund, 2012),
but Vermeij (2010) noted that deliberate production of acoustic
signals is entirely unknown in the phylum Mollusca. However,
Braun (1887) was the first to report briefly about the sound-
producing snail Cantareus apertus (Born, 1778). He wrote “Es ist
allgemein bekannt [sic], dass namentlich die grosseren Helices
dadurch erzeugen, dass die in Lufthéhle angesammelte Luft aus
dem Athemloch herausgestossen wird; gewohnlich wird eine
geringe Menge Schleim in kleine Blasen dabei aufgetrieben,
deren Platzen das Gerdusch vermehrt” [It is well known that es-
pecially the larger helices generate noise as the air in the pul-
monary cavity is expelled through the pneumostome; usually a
small amount of mucus is extruded and the bursting of small
bubbles increases the sound]. This species was also mentioned
by Caziot (1914), together with references to sounds produced
during locomotion by other helicids and some limacid slugs
(Vles, 1908, 1909; Jousseaume, 1909). However, C. apertus makes
the noise when resting, its shell rocking back and forth (see video
by Wenger, 2014); the sounds produced by this species are made
in the context of antipredator defence behaviour, after the shell
has been touched suddenly. In terrestrial gastropods retraction
into the shell is an important defence mechanism, usually
accomplished while the aperture is facing down on the locomo-
tion surface. In addition to this passive mode of defence, secre-
tions from the skin and mucus glands can deter predatory
attacks, due to the distasteful and deterrent compounds they
may contain (reviewed for marine molluscs by Derby, 2007; see
Pakarinen, 1994, and Mair & Port, 2002, for terrestrial exam-
ples). The topic of sound production in (land) snails seems to
have been largely neglected since the paper by Caziot (1914),
except for the mention by Fechter & Falkner (1990: 244—-245) of
the common name ‘Grunzschnecke’ (grunting snail) for C.
apertus and the remark by Vermeij (2010).

Recently, G. Woehl and a colleague, while collecting amphi-
bians at night in Brazil, recorded the sound of a snail by seren-
dipity. The snail was found in leaf litter in Araucaria forest at
Itaiopolis, Santa Catarina State, on 16 November 2013, where
it had been attacked by a predator (presumably a mammal)
shortly before. When they found the snail, it also secreted an
orange mucus, possibly as a defensive mechanism. According
to Woehl (personal communication) “the snail was moving and
foaming”. In other words, it was alternately retracting after the

shell was touched and then emerging (cf. movements shown by
Wenger, 2014) and producing mucus. Moreover, the snail re-
peatedly emitted a sound when touched, of which one instance
was recorded with a Sony voice recorder ICD-PX312. The ori-
ginal file was analysed using the audio software Ocenaudio v. 2
(OcenAudio Team); the extracted file of the snail sound is avail-
able in MP3-format in the Supplementary Material. The ana-
lysis revealed that the sound lasted 241 ms and consisted of two
different pulses of, respectively, 52 and 58 ms, with a 131 ms
interval between (Fig. 1). In the spectral view it can be seen that
both pulses have a regular harmonic structure, with emphasis on
the range 1500—10,000 Hz (Fig. 2). Further analysis suggests a
fundamental at 1650 Hz and three harmonics at, respectively,
3300, 4970 and 6630 Hz in the first pulse (Fig. 3); the funda-
mental is a relatively high tone, comparable with GE. In the
second pulse these tones are similar, although slightly higher
(ca. 50—100 Hz). It should be noted that the tones are not even;
the first pulse is slightly curved and in the second one there is a
very brief compression after which the tones fade away (Fig. 2);
in both pulses the minimum—maximum difference in the funda-
mental is ca. 400 Hz. Whether this composite sound was pro-
duced by means of compression of the pulmonary cavity or by
other means remains unknown. A spectral analysis gives no clues
about the underlying mechanical origin of the sound signal
(Elemans, Muller & Heeck, 2008). It can be assumed, however,
that the sound has to be interpreted either as a stress signal or a
signal to a predator.

Also of interest is the question of the taxonomic identity of the
snail. Unfortunately, the snail was only photographed (Fig. 4) and
not collected. Given the size (ca. 50 mm) and shape, there are only
a few candidates in the known Brazilian malacofauna; these
belong to the families Megalobulimidae and Amphibulimidae
(both Stylommatophora). According to I. Agudo (personal com-
munication) this is none of the local Megalobulimus species; he sug-
gested instead a Plekocheilus species. This genus, belonging to the
Amphibulimidae (sensu Breure & Romero, 2012), is represented
by six species according to Simone (2006: 149-150). In addition
the species classified by this author (Simone, 2006: 147) as
Dryptus rhodochetlus (Reeve, 1848) belongs to Plekocheilus (Breure,
1979: 32; Breure & Ablett, 2011: 34). After carefully inspecting
the photographs (Fig. 4), I tentatively identify the snail as Pleko-
cheilus aff. rhodocheilus. This species was described from ‘Brazil’,
without further specified location and has never been recorded
since. The lectotype specimen is in the Natural History
Museum, London (Breure & Ablett, 2011: fig. 21E-H). It may
be noted that the type shell is damaged on the last whorl and at
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Figure 1. Waveform view of the recorded snail sound, showing two pulses of 52 and 58 ms, with an interval of 131 ms. Abbreviation: A, cross section
shown in Figure 3.

Figure 2. Spectral view of the recorded snail sound, showing layered structure of the pulses (X = time; 1'= Hz).
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Figure 3. Fourier analysis (FIF'T) in a Hanning window sampled with 2048 bins on a logarithmic scale, showing the spectral range (X' = Hz; ¥'=dB)

at time 0.025 s in the studied recording (Fig. 1, A). Abbreviations: f, fundamental; h1, first harmonic; h2, second harmonic; h3, third harmonic.

-35.0
-40.0
-45.0
-50.0
-55.0
-60.0
-65.0
-70.0

dB

-35.0
-40.0
-45.0
=50.0
-55.0
-60.0
-65.0
=70.0

Figure 4. A=D. Different views of Plekocheilus aff. rhodocheilus (Reeve, 1848), Itaiopolis, Brazil ( photographs courtesy G. Woehl). Scale bar = 10 mm.
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the apertural lip; incidentally, this could have been caused by
predation, although these fractures were not documented in the
original register. If the snail from Itai6polis was indeed P. rhodo-
cheilus, the species would appear to be a rare, endemic relict oc-
curring in southern Brazil, possibly explaining why it has not
been refound since its description. Nevertheless, these photo-
graphs are not conclusive evidence and anatomical data, prefer-
ably from a full-grown specimen, and molecular research are
needed to establish the identity and affinities of this taxon.

The question remains whether the sounds produced by both
Cantareus and Plekochetlus can be interpreted as deliberately pro-
duced. Both the record by Wenger (2014) and that reported
herein are of sounds made during retraction into the shell, and
could merely be a side-effect of this deliberate action (i.e. release
of air through the pneumostome, as mentioned by Braun, 1887).
Interestingly, the frequency of sounds may vary: in Plekocheilus
two sounds were made after each touching of the shell; in
C. apertus three sounds were recorded by Wenger (2014), but
Braun (1887) wrote “aber es geschah nicht einmail, sondern
achtmal hintereinander (...) Ein zweites Exemplar war nicht so
empfindlich, sondern kroch bald munter umher” [it did not
happen once, but eight times in a row. . .A second snail was not
as sensitive and soon resumed crawling]. This suggests individ-
ual variation. The recording by Wenger (2014) is not of suffi-
cient quality to permit a full analysis; however, a tentative
analysis suggests that the structure of the sound differs from that

of Plekocheilus. Both sounds could originate from the soft parts of

the snail, contrary to Vermeij’s (2010) suggestion that strigila-
tion by hard parts (i.e. shell and operculum) might be envi-
saged. In both instances the sounds were recorded by serendipity
and it could be that other gastropods emit sounds under similar
circumstances. Malacologists should be aware of this possibility
and examine other species accordingly, either in the field or
under laboratory conditions. The biological significance and
evolutionary origin of sound production in terrestrial gastropods
are avenues for further exploration, once more instances have
been found by careful observations.

SUPPLEMENTARY MATERIAL

Supplementary material is available at Journal of Molluscan
Studies online.
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