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ABSTRACT ARTICLE HISTORY
Insects are known for communicating via sounds created by rub- Received 25 November 2024
bing body parts, a behaviour referred to as stridulation. Red Wood Accepted 22 April 2025
ants (Formica rufa group) are not known to possess stridulatory KEYWORDS

organs and have historically been categorised as a non-stridulating Biophony; behaviour;
species. In this exploratory study, we report that Red Wood ants invertebrates; soil;
generate stridulation-like sounds, being about 0.7 + 0.2 seconds- bioacoustics; stridulation
long (mean = standard deviation), rattling sounds that were repeat-

edly generated in our laboratory setting (about 0.6 productions h-1

individual-1). In addition, we assess Red Wood ant behavioural

responses to playbacks of this stridulation-like sound. Our playback

experiments show that the stridulation-like sound initiates

a reduced locomotory speed among conspecifics, an effect not

seen when the ants were exposed to silence. However, this

response was not different from that generated by an artificial

pure tone, making the use of this stridulation-like sound uncertain.

We hypothesise that the stridulation-like sound is produced by

rubbing the leg against a ridge structure located on the anterior

margin of the pronotum, a structure that we describe using X-ray

micro-tomography. Our exploratory study suggests that the

recorded sound may be part of Formica ant communication that

is hard to detect and easily missed in behavioural assays.

Introduction

It is estimated that more than 195,000 insect species communicate via near-field airborne
sounds and substrate-borne vibrations (Cocroft and Rodriguez 2005). For example, male
stone flies (Plecoptera) create vibrations on surface waters to attract females and male
crickets (Orthoptera) rub their legs to generate acoustic signals that attract reproductive
partners (Nielsen and Dreisig 1970; Sandberg and Stewart 2006). The latter behaviour is
called ‘stridulation’, which is when the friction between body parts is used to generate
airborne sounds. By extracting the number of stridulating ant families from Golden and
Hill (2016) and using the estimated number of species in each family from Schultheiss
et al. (2022), we approximate that there are likely around 6000 ant species that stridulate.
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This latter number corresponds to about 18% of all ant species. While ants are recognised
for communicating both via near-field airborne sounds and substrate borne vibrations, it
remains uncertain why some species stridulate while others do not (Cocroft and
Rodriguez 2005).

Stridulation should not be confused with vibrational communication that occurs
between ants through ‘drumming’, where ants hit the ground or the surrounding tunnel
with their mandibles, legs or abdomen (Holldobler 1999). For ants, communication via
stridulation was first hypothesised to originate as a distress call from a buried ant,
trapped by a collapsed tunnel, but literature reviews indicate that the stridulating species
are mostly tree-living species (arboreal), making the burial signal hypothesis less likely
(Markl 1973; Golden and Hill 2016). Other possible functions of stridulations in ants may
be that the vibration functions as an alarm, a warning against potential attackers, an
echolocation system, a signal used for recruitment of conspecifics, a signal to initiate
exchange of regurgitated liquids between individuals (trophallaxis), a tool for leaf-cutting
or an identification-sign among conspecifics (Holldobler and Wilson 1990; Esperson
1994; Ware 1994; Roces and Holldobler 1996; Chiu et al. 2011; Casacci et al. 2013;
Schonrogge et al. 2017). On top of having species-specific uses, stridulation may show
intra-specific plasticity, where an ant species can signal differently in a context of feeding
versus entrapment (Masoni et al. 2021). Common to all ant stridulations is that they
appear as short (i.e. less than a second), identical and consecutive pulses that are referred
to as trains or rattles (Golden and Hill 2016). The organs in ants that have been
recognised to produce stridulation (henceforth referred to as ‘stridulatory organs’)
consist of a file (also known as pars stridens) and a scraper (Hernandez et al. 2002;
Holldobler and Wilson 1990). In most ant groups studied by Golden and Hill (2016), the
scraper is located in the petiole or post-petiole and rubs against striations on the first
gaster segment. Grasso et al. (1998) note that there are two species (Nothomyrmecia
macrops and Streblognathus aethiopicus) and one sub-family (Ectacominnae) that have
stridulatory organs that differ from this scheme. In these exceptions, the file and the
scraper are still present, but the location and number of these elements differ (Grasso
et al. 1998). Organs that may serve as receivers of the stridulation vibrations include the
chordotonal organs on the legs that are sensitive to substrate-borne vibrations, as well as
the trichoid sensilla on the cuticle and the Johnston organs, both antennal stretch
receptors that show sensitivity to airborne sounds (Hickling and Brown 2000; Hill
2009; Masoni et al. 2021). Notably, Roces and Tautz (2001) have argued that Johnston
organs are insensitive and likely to only detect near-field airborne sounds, and ants’
ability to detect airborne sounds is debated (Markl 1973; Roces and Tautz 2001; Golden
and Hill 2016).

Red Wood ants (Formica rufa group) represent a keystone species in forests of Eurasia
(Robinson et al. 2016; Stockan et al. 2016) and biophony from their mounds has been
suggested as a future target for soil macrofauna studies (Serensen et al. 2024). Red Wood
ants belong to a subfamily (Formicinae) of ants that are considered non-stridulating as
they lack known stridulation organs (Golden and Hill 2016). In this study, we report that
Formica rufa ants seem to generate a stridulation-like sound and present audio files and
spectrograms of their generated vibrations. We demonstrate that the recorded short
rattles produced by the ants were not a by-product of other activities (generated by
drumming, walking, grooming or feeding) by conducting simultaneously acoustic and
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video recordings. We evaluate to what extent the rattles fitted that of a communication
signal using criteria outlined previously by Scott-Phillips (2008), suggesting that this type
of signal needs to (i) be repeated over time and (ii) generate behavioural responses among
conspecifics. To evaluate these criteria, we recorded biophony of Red Wood ants in
video-monitored laboratory experiments and conducted a playback experiment to test
eventual ant behavioural responses to our recordings. In addition, we surveyed possible
stridulation organs for Red Wood ants using X-ray microtomography (or micro-CT).

Material and methods
Acoustic detection of stridulation

We collected a few hundred Formica rufa ants from a mound located outside the Campus
of Umed University (63.817491°N, 20.309429°E) during the summer and fall of 2023. The
ant colony was collected and transported along with the natural nest materials to avoid
stressing the transported individuals. Ants were collected from the upper (<20 cm) part
of the mound to obtain a mix of workers of various ages and castes. Once in the lab, the
ants were kept at 60% (+10%) humidity and at 22 (£2)°C. The light cycle was fixed at
12 hours of light per day. The colony was placed in an open glass tank (100 x 45 x 45 cm?)
with their nest material and allowed to habituate for a week before we recorded them.
Food was provided as a solution made by mixing 20 g of glucose with 100 mL of water,
following the recipe proposed by Madsen and Offenberg (2020). This glucose solution
was provided ad libitum in two small, ant-sized drink-troughs per terrarium.

We performed acoustic recordings of the worker ants using a small Plexiglas box
(10.4 x 10.4 x 8.6 cm”) as testing arena (the walls of the box were oiled with paraffin oil to
prevent ants from escaping). Taking inspiration from Elias et al. (2003) for the transmission
material, we glued a piece of 80 g m™> printer paper (10.9 x 9.1 cm?) across the box at
approximately halfway up the sides of the box; see Figure 1. A piece of gold-plated copper
wire (7.3 cm length, diameter 1 mm) was put in contact with the paper bottom on one end
and with a contact microphone (3.0 m/6.3 mm contact microphone, Leaf Audio) on the other
end. The microphone and the wire were clamped together on the wall of the box. The contact
microphone was linked to a preamplifier (DM2 TNT by sE electronics), a connector (4 STAR
A JF3 XM3 by Adam Hall) and a recorder (DR-40X by TASCAM). We used a sampling rate
of 48 kHz, 24-bit for all recordings. The box was placed in a cabinet that, when covered by
acoustic foam, became an anechoic chamber. The top of the chamber was pierced to let
a camera (Point Grey Grasshopper) record the box from above (Figure 1(a)). We placed
groups of 5 ants in the box for 15 minutes, and the procedure was repeated for 18 groups. The
audio files were examined in search for a series of brief pulses (about 1 sec long) acoustically
resembling stridulation described for other ant species (see Grasso et al. 2000 for an example).
If stridulation-like sounds were detected, time-synchronised video and sound files were used
to assess the vibro-acoustic generating behaviour. Acoustic parameters were analysed for
each detected stridulation-like sound, including time (beginning, end, duration), frequency
(lowest, highest, range), power (average, peak, delta) and energy using Raven Pro Interactive
Sound Analysis Software (Yang and Center for Conservation Bioacoustics at the Cornell Lab
of Ornithology 2024).
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Figure 1. (a) A schematic representation of our recording protocol conducted inside a soundproof
cabinet (the foam used for insulation is represented in grey). Ants are standing on a piece of paper
glued to the sides of the arena. Also shown are the components used (camera, battery, light and
recorder) and their approximate placing. (b) lllustration of the playback experiment where we show
placement of the camera, speaker and the tested ant individual. Also shown (right upper corner) is an
illustrated view of our behavioural arena seen from above. This latter view was what we used in the
image analysis and tracking of ant behavioural responses.

Playback experiment

For each behavioural trial in our playback experiment, one ant was placed in an arena
(104 x 210 x 74 cm”) as illustrated in Figure 1(b). The bottom of the arena was made of
a white paper, replaced prior to each trial, overlying a speaker (Go Essential, JBL) playing
the recorded stridulation-like sounds. We selected three different acoustic event record-
ings from our stridulation experiment and looped each sound to create a 1-minute file
with 10 seconds of silence between the stridulation-like sounds. To ensure consistency,
the playback sounds were recorded and processed in the same way as the experimental
ones. The rationale for selecting sound-silent cycles where that this approach offered the
best balance between two identified risks. First, playing only one stridulation-like sound
increases the risk for the ant to miss the induced vibrations. Second, a long uninterrupted
event would sound unnatural. In our playbacks, we used recordings that contained the
least background noise. The three unique recorded stridulation-like sounds that we used
in our experiments (available on Figshare https://doi.org/10.6084/m9.figshare.28704548.
v1) were as follows: (i) Stridulation-1, a high-frequency sound (dominant frequency 6.2

kHz, peak power density —33.83 dB FS/Hz) with an indistinct envelope; ii) Stridulation-2,
a broad-frequency sound (dominant frequency 4.4 kHz, peak power density —23.89 dB
FS/Hz) with high power density and iii) Stridulation-3, a pulse-varied sound (dominant
frequency 3.6 kHz, peak power density —23.03 dB FS/Hz). Prior to the behavioural trial,
we performed a calibration process to ensure that the speaker accurately replicated the
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intended vibrations. We made the played sounds closely match the natural amplitude of
the original emissions by reducing their amplitude by 30 dB to compensate for the
preamplifier’s gain. We used a vibrometer (Polytec VibroGo-200 laser-Doppler vibrom-
eter) to further verify that our playbacks were transmitted to the paper arena. To assess
eventual different responses between our stridulation-like sounds and control for other
sounds, we created an artificial pure-tone sound with Audacity 3.4.2 (Audacity Team
2023) consisting of 20 sounds of 1 second each at 300 Hz frequency, played at the same
volume as the stridulation-like sounds. Single nestmate ant individuals, collected from
the surface of the mound to assure they were all foragers, were released into the arena for
each trial. A single ant’s behaviour was tested per trial, but each trial consisted of two
time-periods (before and after exposure to our playbacks) following a BACI-design.
During the first minute of each trial, ant locomotory activity was filmed in the arena
without any acoustic treatment (silence). During the second minute, ants were exposed
to one of the five different treatments: a silent control (n = 18), artificial pure-tone sound
(n=18), Stridulation-1 on loop (n=18), Stridulation-2 on loop (n=18) and
Stridulation-3 on loop (1 = 18). This method allowed us to avoid order effects triggered
when the stimuli were played one after the other. We opted for a minute-long loop to
maintain equal time spent in silence and with the stimulus, simplifying comparisons
between the first and second minute. We followed recommendations from Kroodsma
et al. (2001) and did not create a composite of several stridulation-like sounds (each
group was exposed to only one type of stridulation-like sound). The movies of the ants’
behaviours were analysed using Animal TA (Chiara and Kim 2023). Behavioural traits
measured were speed and meandering of the ants between the first and the second
minute. The output from Animal TA is in arbitrary units and meandering is a value
that represents how many turns are found in the trajectory of the animal.

Statistical methods

All the statistical analysis was done with R v4.4.0 (The R Core team 2024). The
response variables measured in the playback experiment were the average speed of the
ants and their meandering. For the statistical analysis, we used a general linear mixed
model (GLMM) with a template model builder (TMB) with the glmmTMB function
of the glmm TMB package (Brooks et al. 2017). Each response variable had its own
model and was analysed the same way: treatment (five levels: silent control, artificial
pure-tone sound, stridulation-1, stridulation-2, stridulation-3) and time (two
levels, minute one before treatment and minute two after treatment) were considered
as fixed factors. The interaction between those factors was included in the model
formula. For both factors, we used the default Gaussian distribution as the distribu-
tion family.

We analysed each unique stridulation-like recording separately to avoid
pseudo-replication that is otherwise common for these kinds of experiments
(Kroodsma et al. 2001). Despite being tested once, each ant is represented in
the data set by two recordings: one for the first minute and one for the second
minute. For this reason, we had to code ant identity as a random factor. We used
the simulateResiduals function of the DHARMa package to check for distribution
and make sure there were no outlier residuals (Hartig 2022). The Anova function
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was used to investigate the relationship between the factors (Fox and Weisberg
2019). Whenever the Anova showed a significant interaction between the factors,
post-hoc pair-wise Tukey tests were performed using the Ismeans function of the
Ismeans package (Lenth 2016).

Observations of stridulatory organs

Potential stridulation organs were screened with X-ray micro-computed tomography
(micro-CT) using a ZEISS Xradia 520 Versa 3D X-ray Microscope, equipped with ZEISS
Scout and Scan Control System software (version 16.1.14271.44713), at the 4D Imaging
Lab at Lund University. The randomly selected worker specimens (N = 3) were inserted
in 2 cm long MicroLumen high-performance polyimide tubes for the scanning. Each scan
involved acquiring 1601 radiographic projections over 360-degree sample rotations with
a 4x detector objective, exposure times of 0.5 or 1 second (depending on the sample and
image resolution) and with camera binning of 2 x 2 pixels. The source voltage and power
were set to 80 kV and 7 W, respectively, and no source filter was used. Scanning duration
was in the order of 1 hour per scan. We captured the full specimen scans at lower spatial
resolution with vertical stitching of 2-4 datasets along the specimens’ length. We only
obtained higher resolution scans over key regions of the specimens. We reconstructed the
tomographic images with the Zeiss Reconstructor software to provide 3D images of
about 1000 x 1000 x 1000 voxels (height x width x depth) with cubic voxel with side
length ranging from 1.5pum to 4.855um. We saved the 3D reconstructions in TIFF
format slices. We used 3D Slicer v. 5.6.2 r32448 to postprocess the TIFF data, since it
enables virtual examinations of the 3D surface models with volume rendering functions
(Fedorov et al. 2012). To achieve desired volume renderings, adjustments were made to
the colour space range, ensuring the exterior surface of specimens remained visible while
maintaining the highest available quality.

Results
Acoustic detection of stridulation

We detected repeated signals (N = 18) characteristic for ant stridulation. Here, a single
stridulation-like event typically consisted of a 0.7 £ 0.2 second-long (mean * standard
deviation) long train of pulses (Figure 2). In our recordings, the mean frequency and
amplitude varied somewhat depending on acoustic settings, where the samples with least
interference from other ant biophony indicate mean frequencies of 5+ 1 kHz (mean +
standard deviation), while the strength of the signals typically ranged between —33 and
—-22dB FS/Hz. We rarely observed several trains of pulses happening in a row. The
frequency (number of signals divided normalised to the number of individuals in the trial
and time) at which we detected stridulation-like sounds in our recordings was approxi-
mately of 0.6 signals h™" individual". Our video monitoring revealed that these sounds
were not produced by drumming or any rubbing against artificial surfaces. We did not
observe any aggressive response, like mandible opening or dashing, at the time of the
stridulation-like recordings.
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Figure 2. Spectrogram (upper panel) and oscillogram (lower panel) of a recorded stridulation-like
sound. The frequency is in kiloHertz and the amplitude in arbitrary units. Spectrogram settings:
window type Hann, 512 points, 3 dB filter bandwidth 135 Hz, 87.5% overlap, grid spacing 93.8 Hz.

Playback behavioural trial

In our playback experiment, ants in the silent treatment showed a higher average speed
during the second minute of recording, which contrasted with trends seen for the other
treatments that included exposure to sounds (artificial 300 Hz pure tones or stridulation-
like sounds), where the average speed was reduced during the second minute
(Figure 3(a)). The latter effect was strong enough to generate an overall reduction in
speed over time (Table 1). We found a significant interaction effect with time
(Treatment x Time) for our stridulation treatments, where our BACI design suggested
that ants exposed to our playbacks, in contrast to the silent control, reduced their speed
during the second minute. Here, our post-hoc analysis revealed that this effect was driven
mainly by a 30% reduction in speed for ants exposed to Stridulation-1. Even though
reduction in average speed was noted also for the other two recorded stridulation-like
sounds and the pure tone (see Supplementary Material Table S1 for the full results), the
effects were not significant in these treatments. We found no main effect of Time (minute
1 vs minute 2) or Treatment on the meandering behaviour of the studied ants
(Figure 3(b), Table 1). While the meandering increased on average during exposure to
our stridulation-like sounds playbacks as well as for the pure tone, we found no
significant Time x Treatment interaction effects.

Observations of stridulatory organs

We found a ridge on the pronotum (first thorax segment) (Figure 4(a)) of all three
examined Red Wood ants that was hollow and had a rough external structure
(Figure 4(b)). The ridge in question was a few millimetres long and ran along the anterior
margin of the ant’s pronotum. This ridge was within the reach of the ant’s front legs, but
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Figure 3. Average speed (panel a) and average meandering (panel b) for the ants in our playback
experiment. Averages are calculated for the first minute prior to treatments (light grey) and for
one minute during our sound treatments (dark grey). Measured responses are grouped as a function
of our different treatments (silence, an artificial pure-tone sound and our three different stridulation-
like sounds). Note that we refer to the stridulation-like sounds as ‘stridulation’ in the figure for
simplicity. Similar letters on top of the bars indicate no statistical difference (p > 0.05) in our post-
hoc analysis. Error bars indicate the standard error.
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Table 1. Summary statistics for our general linear mixed effect model outlining effects of our
treatment and time (first minute vs second minute) on two behavioural traits (speed and
meandering).

Variable Chi Squared Degrees of Freedom P-Value

Speed Treatment 2.1924 4 0.7004
Time 13.065 1 0.0003

Treatment x Time 9.8434 4 0.0431

Meandering Treatment 1.8647 4 0.7606
Time 0.2008 1 0.6541

Treatment X Time 6.6949 4 0.1529

Figure 4. 3D renderings of a micro-CT image of a specimen of the Formica rufa group. Shaded surface
display volume renderings extracted from 3D scans: full view (a) zoom on the highlighted region
thorax ridge side view (b) showing the extension of the thorax ridge (TR) legend: left and right-side
views: h — head, t - thorax, tr — thorax ridge.

we did not observe any evident structures on the legs that could definitively function as
scrapers rubbing against the identified ridge. We suspect sclerotised edges could scrape
against the ridge. On the other hand, the micro-CT scan (Figure 4(a)) did not reveal any
stridulatory structures on the abdomen or the petiole that could act as a file in the
stridulation process (Figure S1, Supplementary Material).

Discussion

Red Wood ants (Formica rufa group) produce stridulation-like sounds that are not
generated through drumming or interactions with artificial substrates. To classify as
a communication signal, Scott-Phillips (2008) suggests that a recorded signal needs to
both be repeated over time as well as being able to trigger a behavioural response among
conspecifics. Evidently, the 0.7-second-long train of pulses that we recorded was repeated
over time, making our stridulation-like sounds fulfil the first criteria. It is, however, less
self-evident whether our recordings fulfilled the second criteria. Indeed, the playbacks of
our stridulation-like sounds caused a reduced speed among conspecifics in comparison
to ants active in silence that increased their speed over time. However, the induced
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behaviour response among conspecifics was not significantly different from that gener-
ated by a pure tone sound (300 Hz), even though our statistics indicate that only
Stridulation-1 had an interaction effect with time. Given the similarities in trends
generated for a pure tone and our stridulation-like sound, both for speed and mean-
dering, we cannot exclude that the effect we measured was not specific to the sounds of
our playbacks - but rather a response to sound in general. Therefore, we henceforth in
the text continue to refer to the recorded vibrations as stridulation-like sound, rather
than communication signals or stridulation.

Nevertheless, it is intriguing that Formica (belonging to the Formicinae family)
generates such a stridulation-like sound, given that these ants are currently categorised
as non-stridulatory (Golden and Hill 2016). We know from the phylogenetic results of
Golden and Hill (2016) that stridulation has likely evolved several times independently
within different sub-families of ants, but our exploratory study indicates that Formicinae
do indeed generate vibrations that resemble that produced by other stridulating ant
species. It was first hypothesised that stridulation sounds were used in cases of accidental
burial of ants (Markl 1973). Nonetheless, recent phylogenetic studies have shown that
most genera that possess a stridulatory organ are arboreal and formally rejected the burial
alarm hypothesis (Golden and Hill 2016). In this context, our study species is particularly
interesting as the Formica rufa family nest buried under twigs, soil and needles but
spends also considerable time in trees (Risch et al. 2016). However, the sound that we
recorded is unlikely signalling burial as our recordings were conducted in hard-bottomed
arenas without soil.

While most ant species use organs in the abdomen for stridulation (Grasso et al. 1998),
we have yet to find such a structure in Formica as it was not seen in our analysis of Red
Wood ant individuals. However, the simplicity of the stridulation-like sound itself also
indicates a simpler source than the petiole-generated sound observed for other species.
Here, our recorded sound showed no frequency modulation, nor any seriation (meaning
there is no substructure in the train of pulses). A simple sound suggests that the organ in
charge of generating it has likely a simple structure. We propose that the thorax ridge that
we have uncovered acts as a potential file against which the ants’ hairy legs act like
a scraper (it is possible that tibial spurs or other hardened cuticular features, such as
hooks or sclerotised edges on the joints, could also fulfil this role). Unfortunately, the
resolution on our recorded videos was too low to fully capture the trajectory of ant leg
motions, making it difficult to fully validate that the legs acted like a scraper; the films
only allow us to exclude drumming and other locomotory actions. Noteworthy, we did
not hear the stridulation as frequently as we saw ant-grooming behaviour, making it
unlikely that the recorded vibrations were unintentionally generated during self-
grooming.

Note that our BACI-design revealed that our playback treatments prevented the
increase in speed seen during the second minute for ants in our silent control. We can
only speculate about why playbacks with stridulation-like and pure tone artificial pure-
tone sound reduced speed among conspecifics as this variable is tied to many indepen-
dent behaviours. The fact that ant conspecifics slow down to stay in the area for longer
when sensing a (vibro)acoustic stimulus (airborne or substrate-borne) is characteristic of
attraction, as flight responses are typically viewed as a stress response in Formica (Wallis
1963). However, there is another aversive response in ants: aggression. We cannot
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exclude that the reduced speed was part of an initiated aggressive behaviour as Red Wood
ants spray acid from their gaster and do so standing still (Johansson and Gibb 2016).
Nonetheless, we did not smell any acid or observe any mandible opening that would be
typical for an aggressive response; there is still the possibility that the ants got into a
spraying position without projecting acid.

We noticed that, despite the trend of speed decreasing for all the sound
samples, only one of our stridulation-like playbacks had a significant effect in
our post hoc test: Stridulation 1. We hesitate to interpret this result as direct
evidence for a unique response to the latter sound, as the result may also be an
artefact of too low statistical power in the Stridulation 2 and Stridulation 3
treatments that showed comparable average reductions in speed. Nevertheless,
the fact that our studied ants were responsive to the playbacks, either via near-
field airborne sounds or via substrate-borne vibrations, supports previously devel-
oped theory, suggesting that vibro-acoustic communication in ants - if existing -
is likely for short-ranged use only (Roces and Hoélldobler 1996; Jackson and
Ratnieks 2006). As high frequencies get absorbed by the substrate quickly, they
cannot travel far: our high-pitched ant sounds must be limited to short-range use
(Caldwell 2014).

Conclusion

Red wood ants generate stridulation-like sounds. These sounds are both faint for human
ears and rare, which are factors that likely explain why previous studies have missed
them. Our model for generating the stridulation-like sound suggests that the vibrations
are generated by rubbing legs against a ridge on the pronotum, but this model should be
considered tentative given the descriptive nature of our study. However, it is clear that
Red Wood ants are able to generate sounds that are perceived by conspecifics. Although
it is not possible from our results to fully resolve the purpose of this stridulation-like
sound, it seems evident that this vibration-type is something conspecifics pay attention
to. Our results highlight the need for studies assessing potential vibro-acoustic signalling
in Formica rufa and its potential use across different contexts.
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