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Males signalling their attractiveness to females are at risk from predators that
exploit mating signals to detect and locate prey. Signalling, however, is not the
only risky activity in sexual interactions: mate searching can incur risk as well.
Male Neotropical pseudophylline katydids produce both acoustic and
vibrational signals (tremulations). Females reply to male signals with tremula-
tions of their own, and both sexes walk to find one another. We asked if
movement increases predation risk, and whether tremulation or walking was
more attractive to predators. We offered the Neotropical gleaning bat Micronyc-
teris microtis a series of two-choice tests, presenting the bats with katydid
models that were motionless or moved in a way to mimic either tremulating or
walking. We found that prey movements do put prey at risk. Although M. microtis
can detect motionless prey on leaves, they preferred moving prey. Our study
shows that movement can put searching or signalling prey in danger, potentially
explaining why silent female katydids are frequently consumed by gleaning bats.

Reproducing can be dangerous for animals. The process of finding a mate, and
mating itself, can increase the risk of predation by generating cues for predators
[1-3] or by reducing the responsiveness of animals to predator cues [4-7].
Research on this topic has largely focused on the risk to males that signal to attract
females and predators that eavesdrop on these male signals [8-11]. Predators,
however, are also highly attracted to movement [12-14], so females can experience
high predation risk as they move to locate signalling males [15-19]. The risks of
signalling and searching are often measured separately, even though studies on
multiple signalling individuals demonstrate that the risk of predation is not just
related to the animal’s own behaviour, but behaviour of neighbouring animals
as well (‘collateral damage”: [20,21]). To understand the relative predation risks
faced by signallers and searchers, it is, therefore, important to test predator
responses not only to prey signals but also to nearby prey movements towards
the signal, reflecting how these interactions occur in nature.

In most katydid and cricket species, males produce acoustic signals and females
find males by phonotaxis, i.e. tracking the source of the sound [22]. Neotropical
pseudophylline katydids, however, have a duetting communication system in
which males also produce separate vibrational signals, called tremulations, and
females reply to male tremulations with tremulations of their own [23-25]. Tremu-
lations can be detected by other individuals located on the same substrate, and both
males and females walk to find the other. Therefore, once in close proximity on a
plant, each individual can influence the relative predation risk of the other—
either by being motionless, signalling, or by walking to the signaller. This
mating system provides an opportunity to test how the behaviour of one individual
influences the predation risk of the other in a mate-finding context.

© 2020 The Author(s) Published by the Royal Society. All rights reserved.
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Figure 1. (a) Choice tests: tremulating versus walking katydid; motionless versus tremulating katydid; motionless versus walking katydid. Arrows indicate the
direction of movement. (b) Experimental set-up: flight cage viewed from above with the two experimental leaves on the right wall. The movement of a
model katydid on each experimental leaf was controlled by a minishaker (tremulation) or fishing line (walking). Katydid illustrations by Damond Kyllo.

Neotropical pseudophylline katydids experience intense
predation pressure from bats that glean prey from vegetation
[23,25,26]. Many gleaning bats eavesdrop on the acoustic sig-
nals of male katydids to locate them as food [27-29]. It is
hypothesized that the intense predation pressure by gleaning
bats selected for both the severely reduced acoustic signalling
observed in Neotropical pseudophylline katydids and the evol-
ution of vibrational signalling as a communication channel that
is hidden from acoustically eavesdropping bats [23,24,28,30].
However, diet studies for Neotropical gleaning bat species
show that at least half of the pseudophylline katydid prey are
silent females [26,28], suggesting that movement might also
be an important cue used by bats. The goals of this study are
to (i) determine if Neotropical gleaning bats use movement as
a cue to detect insect prey and (ii) assess the relative risk of
either being motionless, signalling through tremulation, or
walking when courting pseudophylline katydids interact.

We conducted choice experiments with the Neotropical
gleaning bat species Micronycteris microtis to test the hypothesis
that movement is a salient cue for locating prey in some glean-
ing bats. We selected M. microtis because it eats a significant
number of katydids ([31], I.G. 2016 to present, unpublished
data) and uses echolocation to detect silent, motionless prey
[32,33]. For this species’ prey, staying still is not necessarily
an effective antipredator strategy—but it might lower risk
relative to individuals moving nearby.

2. Material and methods

(a) Study animals

We captured 10 experimentally naive adult M. microtis (seven
females, three males) from Soberania National Park, Panama
(N 09°04.640'; W 079°39.077'). Bats were initially released as a
group into a small indoor flight cage (1.4 x 1.0 x 0.8 m) containing

four plastic-coated fabric leaves on one wall, each with one dead
katydid attached to it. Once all individuals had successfully
gleaned a prey item off a leaf, each bat was tested individually
with experimental stimuli in the same flight cage.

(b) Experimental set-up and stimuli

To test the relative predation risk of insect movements in the
mating context, we presented bats with soft plastic model katy-
dids (GN100, Dixie Novelty Distributors, Bucyrus, OH, USA)
that were either motionless on an artificial leaf (no movement),
shaking perpendicular to the leaf surface (to simulate katydid
tremulations), or moving up and down the leaf (to simulate
walking). We measured the displacement, which is the largest
distance moved by the katydid head during the walking or tre-
mulating simulation, using a ruler (Helix®, Maped Helix,
Kingswinford, West Midlands, UK). The tremulating katydid
moved away and towards the leaf by less than 1cm and the
walking katydid moved up and down the leaf by about 15 cm,
a displacement difference of an order of magnitude. As the bat
is continuously changing its position relative to the leaf surface
[33], this causes a change in angle and direction of the movement
of the prey for the bat, with the axes of the prey’s movement
changing relative to the bat as the bat moves.

Each bat was presented with three two-choice tests in random
order: (i) motionless versus tremulating katydid, (ii) motionless
versus walking katydid, and (iii) tremulating versus walking katy-
did (figure 1a). The two treatments for each test were presented on
the upper two artificial leaves (figure 1b) and treatment side (left or
right leaf) was alternated for each bat. Model soft plastic katydids
were used to eliminate reliance on potential odour cues. Bats were
tested under infrared light. We recorded the overall bat behaviour
with four infrared-sensitive cameras (12fps; Circuit CR-AHD8 B80-
A, Circuit City, Panama City, Panama).

The motionless treatment was the katydid model mounted on a
wooden dowel such that the katydid was positioned just above the
leaf. To simulate tremulations, we recorded three Docidocercus
gigliotosi (Griffini 1896; Pseudophyllinae) katydids tremulating on

£€806L07 9L 137 Joig  |qsi/[ewanol/Bio"buiysijgndAiaosyedos H



a leaf using a laser Doppler vibrometer (Polytec PDV100 with
Vib-E-220 DAC, Polytec, Waldbronn, Germany). The laser was
pointed at the dorsal midpoint of the abdomen perpendicular to
the main axis of the katydid’s body. Tremulation signals were
recorded using Avisoft Lite recording software (v. 5.2.12, Avisoft
Bioacoustics, Glienicke, Germany). The recorded signals were
played back using Avisoft Lite (v. 5.2.12, Avisoft Bioacoustics) via
an amplifier (Dayton Audio DTA-120, Springboro, OH, USA) con-
nected to a minishaker (Model 4810, Briiel & Kjeer, Neerum,
Denmark) moving the dowel with the mounted model. The
dowel was connected to the shaker positioned behind the
leaf, allowing for the movement of the katydid above the leaf
surface but preventing movement of the leaf itself. This set-up
was intended to simulate typical katydid tremulations: large
movements of the abdomen with little movement of the leaf.
We calibrated the tremulation amplitude of the shaking model by
measuring with the laser vibrometer and matching its average vel-
ocity amplitude to that of the live katydids at the peak tremulation
frequency. Tremulation signals of each of the three recorded katy-
dids were assigned randomly to the bats. For the walking
treatment, we used fishing line to move the katydid model up
and down the leaf just above the leaf surface to avoid producing
sounds. The line was moved at a steady rate by the same person
in all trials, who was unaware of the bats” choices. The displacement
of the model (from bottom to top of the leaf) was standardized by
markers on the line by which the controller was able to judge when
to switch the movement direction. The movement rate (approx.
3cms™') was estimated from observations of katydids walking
on leaves during mate searching. We acknowledge that these treat-
ments are not perfect representations of the natural movements, but
they are intended to represent different categories of movements
exhibited during katydid courtship behaviour.

(c) Scoring and analysis

For each test, we simultaneously presented two treatments to each
bat until it left the perch, flew towards one of the two katydid
models and started a short stereotypic flight behaviour in front
of it, previously defined as scanning behaviour (for details, see
[32]). We scored the bat’s choice as the first stimulus it approached
and scanned. After completing the experiments, we confirmed
each choice and measured the duration of each scanning bout
using Solomon Coder (v. 17.03.22, https://solomoncoder.com).

(d) Statistical analysis

We used binomial tests to assess if the bats made non-random
choices within each choice test. To test whether the bats preferred
the tremulating or walking katydid over a motionless one across
all trials, we used a non-parametric permutation test to compare
the observed frequency of bats choosing a moving katydid with
the expected frequency under the null hypothesis. To create a
distribution of expected values under the null hypothesis, we
generated 5000 outcomes of bats choosing randomly. To estimate
two-sided p-values, we doubled the proportion of expected
values that were greater than the observed value. To test whether
bats spent more time scanning the tremulating or walking katydid
models compared to the motionless model, we compared the
scanning durations within each bat using permuted paired t-tests.
We used non-parametric bootstrapping to calculate the 95% confi-
dence interval for the mean difference in time spent at each katydid
type. All statistical tests were performed in R (v. 3.4.0, https://
www.r-project.org/).

3. Results

Typically, the bats would scan one of the presented stimuli
and then move on. We observed one attack, which occurred
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Figure 2. Bats prefer a moving katydid: (a) number of bats (n = 10) that first
chose the katydid that was walking over tremulating, tremulating over
motionless or walking over motionless. (b) Mean difference (and boot-
strapped 95% (I) in the scanning duration (number of frames) for each
choice.

on a tremulating katydid in a choice between the tremulating
and still treatment.

In general, bats preferred the katydid with greater displace-
ment (permutation tests on choices: p=0.004). All 10 bats
chose the walking over the motionless katydid (binomial test,
p=0.002; figure 2a). Seven of 10 bats chose the tremulating
katydid over the motionless katydid (binomial test, p = 0.34;
figure 2a). Six of 10 bats chose the walking katydid over the tre-
mulating katydid (binomial test, p = 0.75; figure 2a). The bats
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also spent more time scanning the katydid models that were
moving (figure 2c; permutation test with scanning times, p =
0.002). These results, taken together, are consistent with the
hypothesis that bats preferred a moving target, and possibly
those with greater displacement.

Our study demonstrates that the gleaning bat M. microtis can use
movement as a cue for locating prey and that movement does
indeed put prey at greater risk of detection by a predator. Micro-
nycteris microtis preferred walking katydid models to still ones in
every trial, and overall, they more often chose moving prey with
greater amplitude movements than prey with no movement or
lower amplitude movements. Bats also scanned moving prey for
longer periods of time. A previous study shows that M. microtis
can discriminate between different prey items [32], including
artificial dummies, which might explain the reluctance of
most bats to land on or attack our models. We are confident,
however, that the bats initially detected the models as potential
prey because they flew towards and scanned them, behaviour
that does not occur without a prey target, and also because
one bat attacked the model.

Micronycteris microtis is one of the few gleaning bat species
known so far to use echolocation for the detection of silent and
motionless prey [33]. Many Neotropical gleaning bat species,
however, eavesdrop on the acoustic signals of male katydids
to locate them [27-29]. Neotropical katydids have very low
calling rates, presumably as a defence against gleaning bats
[28,34]. It has been suggested that vibrational signalling in
some species is a communication channel potentially hidden
from these bats [28]. Future research should test if eaves-
dropping bats that are passive listeners of the acoustic signals
of katydid can also use insect movements for prey detection,
and to what extent, echolocating bats can discriminate subtle
prey movement. If detection of subtle movement cues is
common across Neotropical gleaning bats, then tremulations
might pose an additional risk for signalling katydids.

It is frequently assumed that signalling males bear the
greater risk of predation than females due to the conspicuous-
ness of their sexual advertisement signals [1]. However, this
study and previous work [19] suggest that female katydids
and crickets might experience similar predation risk to males,
due to cues generated through moving towards male signals
when searching for mates. Indeed, in the closely related and
sympatric bat species, Micronycteris hirsuta, approximately

half of the consumed katydids are female [26,28]. However, it n

is currently unknown whether M. hirsuta relies more on passive
listening or active echolocation to detect prey.

Finally, our results suggest that the actions of neighbouring
individual prey can affect the risk incurred by any single
individual—particularly if actions differ in their degree of
conspicuousness, as is often the case in mating duets. In Neotro-
pical pseudophylline katydids, both sexes may walk, tremulate
and remain still over the course of a mate-finding or courtship
duet. Our results indicate that either vibrational signals or the
movement towards a signaller might increase predation risk.

Here, we demonstrate that the gleaning bat M. microtis pays
attention to movement cues to locate prey. In many movement-
based courtship interactions, both partners are likely at higher
predation risk, with their relative risk changing throughout the
interaction. Our results provide insight into the complexity of
the interactions between hunting bats and their katydid prey
including the potential effect of the searcher on the signaller,
and suggest possible new avenues for future research assessing
selection pressure on prey-finding strategies in gleaning bats
and predator avoidance in Neotropical katydids.

Our experiments adhere to ABS/ASAB guidelines for ethical
treatment of animals and were approved by the Government of
Panama (Ministerio de Ambiente permit nos. SE/A-25-18; SE/AP-
13-18) and the Smithsonian Tropical Research Institute (STRI
TACUC protocols 2016-0101-2019; 2019-0102-2022, 2017-0102-2020).

The data and R script to reproduce these analyses
are available as electronic supplementary material and available
from the Dryad Digital Repository: https://dx.doi.org/10.5061/
dryad.sf7m0Ocg2c [35].

L.G. conceived the original idea. 1.G., CEK,, R A.P.
and HM.t.H. conceived and designed the study. I.G., C.EK.and A.S.L.
designed the behavioural experiment. C.E.K. and A.S.L. collected and
analysed the behavioural data. G.G.C. carried out the statistical ana-
lyses. L.G., RAP., CEK. and HM.t.H. wrote the manuscript. All
authors revised the manuscript critically and gave final approval for
publication. All authors agree to be held accountable for the content
therein and approve the final version of the manuscript.

We declare we have no competing interests.

I.G. was funded by a Smithsonian Tropical Research Institute
(STRI) Tupper Postdoctoral Fellowship. R.A.P. was funded by STRI.
H.M.t.H. was funded by Dartmouth College.

We thank Damond Kyllo for the katydid icons. We
thank Brock Fenton and three anonymous reviewers for their insight-
ful comments. We are grateful to the Smithsonian Tropical Research
Institute (STRI) for their ongoing support. We thank the Ministerio de
Ambiente and the Autoridad del Canal de Panama (ACP), Panama,
for giving us their permissions.

Zuk M, Kolluru GR. 1998 Exploitation of sexual
signals by predators and parasitoids. Q. Rev. Biol.
73, 415-438. (doi:10.1086/420412)

Haynes KF, Yeargan KV. 1999 Exploitation

of intraspecific communication systems:

illicit signalers and receivers. Ann. Entomol.

Soc. Am. 92, 960-970. (doi:10.1093/aesa/
92.6.960)

Siemers BM, Kriner E, Kaipf I, Simon M, Greif S.
2012 Bats eavesdrop on the sound of copulating

flies. Curr. Biol. 22, R563—R564. (doi:10.1016/j.cub.

2012.06.030)

4

Kavaliers M, Choleris E, Colwell DD. 2001 Brief
exposure to female odors ‘emboldens’ male mice by
reducing predator-induced behavioral and hormonal
responses. Horm. Behav. 40, 497-509. (doi:10.
1006/hbeh.2001.1714)

Dukas R. 2002 Behavioural and ecological
consequences of limited attention. Phil.

Trans. R. Soc. Lond. B 357, 1539-1547. (doi:10.
1098/rstb.2002.1063)

Skals N, Anderson P, Kanneworff M, Lofstedt C,
Surlykke A. 2005 Her odours make him deaf:
crossmodal modulation of olfaction and hearing

in a male moth. J. Exp. Biol. 208, 595-601.
(doi:10.1242/jeb.01400)

Lafaille M, Bimbard G, Greenfield MD. 2010

Risk trading in mating behavior: forgoing
anti-predator responses reduces the likelihood of
missing terminal mating opportunities. Behav. Ecol.
Sociobiol. 64, 1485—1494. (doi:10.1007/500265-010-
0963-7)

Bernal XE, Page RA, Rand AS, Ryan MJ. 2007 Cues
for eavesdroppers: do frog calls indicate prey density
and quality? Am. Nat. 169, 409—415. (doi:10.1086/
510729)


https://dx.doi.org/10.5061/dryad.sf7m0cg2c
https://dx.doi.org/10.5061/dryad.sf7m0cg2c
https://dx.doi.org/10.5061/dryad.sf7m0cg2c
http://dx.doi.org/10.1086/420412
http://dx.doi.org/10.1093/aesa/92.6.960
http://dx.doi.org/10.1093/aesa/92.6.960
http://dx.doi.org/10.1016/j.cub.2012.06.030
http://dx.doi.org/10.1016/j.cub.2012.06.030
http://dx.doi.org/10.1006/hbeh.2001.1714
http://dx.doi.org/10.1006/hbeh.2001.1714
http://dx.doi.org/10.1098/rstb.2002.1063
http://dx.doi.org/10.1098/rstb.2002.1063
http://dx.doi.org/10.1242/jeb.01400
http://dx.doi.org/10.1007/s00265-010-0963-7
http://dx.doi.org/10.1007/s00265-010-0963-7
http://dx.doi.org/10.1086/510729
http://dx.doi.org/10.1086/510729

Laumann RA, Moraes MCB, Cokl A, Borges M. 2007
Eavesdropping on sexual vibratory signals of stink
bugs (Hemiptera: Pentatomidae) by the egg
parasitoid Telenomus podisi. Anim. Behav. 73,
637-649. (doi:10.1016/j.anbehav.2006.09.011)
Woods Jr WA, Hendrickson H, Mason J, Lewis SM.
2007 Energy and predation costs of firefly courtship
signals. Am. Nat. 170, 702-708. (doi:10.1086/
521964)

Hughes NK, Price UJ, Banks PB. 2010 Predators are
attracted to the olfactory signals of prey. PLoS ONE
5, e13114. (doi:10.1371/journal.pone.0013114)
Wachowitz S, Ewert JP. 1996 A key by which the
toad’s visual system gets access to the domain of
prey. Physiol. Behav. 60, 877-887. (doi:10.1016/
0031-9384(96)00070-4)

Bednarski JV, Taylor P, Jakob EM. 2012 Optical cues
used in predation by jumping spiders, Phidippus
audax (Araneae, Salticidae). Anim. Behav. 84,
1221-1227. (doi:10.1016/j.anbehav.2012.08.032)
Matsunaga W, Watanabe E. 2012 Visual motion
with pink noise induces predation behaviour. Sci.
Rep. 2, 219. (doi:10.1038/srep00219)

Sakaluk SK, Belwood JJ. 1984 Gecko phonotaxis to
cricket calling song: a case of satellite predation.
Anim. Behav. 32, 659-662. (doi:10.1016/50003-
3472(84)80141-4)

Heller K-G. 1992 Risk shift between males and
females in the pair-forming behavior of
bushcrickets. Naturwissenschaften. 79, 89-91.
(doi:10.1007/bf01131812)

Vélez MJ, Brockmann HJ. 2006 Seasonal variation in
selection on male calling song in the field cricket,
Gryllus rubens. Anim. Behav. 72, 439-448. (doi:10.
1016/j.anbehav.2006.02.002)

Vélez MJ, Brockmann HJ. 2006 Seasonal variation in
female response to male calling song in the field
cricket, Gryllus rubens. Ethology. 112, 1041-1049.
(doi:10.1111/}.1439-0310.2006.01262.x)

19.

20.

21.

22.

23.

24

25.

26.

2].

Raghuram H, Deb R, Nandi D, Balakrishnan R. 2015
Silent katydid females are at higher risk of bat
predation than acoustically signalling katydid males.
Proc. R. Soc. B 282, 20142319. (doi:10.1098/rspb.
2014.2319)

Trillo PA, Bernal XE, Caldwell MS, Halfwerk WH,
Wessel MO, Page RA. 2016 Collateral damage or a
shadow of safety? The effects of signalling
heterospecific neighbours on the risks of parasitism
and predation. Proc. R. Soc. B 283, 20160343.
(doiz10.1098/rspb.2016.0343)

Trillo PA, Benson CS, Caldwell MS, Lam TL, Pickering
OH, Logue DM. 2019 The influence of signaling
conspecific and heterospecific neighbors on
eavesdropper pressure. Front. Ecol. Fvol. 7, 292.
(doi:10.3389/fev0.2019.00292)

Greenfield MD. 1997 Acoustic communication in
Orthoptera. In The bionomics of grasshoppers,
katydids and their kin (eds SK Gangwere, MC
Muralirangan, M Muralirangan), pp. 197-230.
Wallingford, UK: CAB International.

Belwood JJ. 1988 The influence of bat predation on
calling behavior in Neotropical forest katydids
(Insecta: Orthoptera: Tettigoniidae). PhD thesis,
University of Florida.

Morris GK, Mason AC, Wall P, Belwood JJ. 1994 High
ultrasonic and tremulation signals in neotropical
katydids (Orthoptera: Tettigoniidae). J. Zool. 233,
129-163. (doi:10.1111/j.1469-7998.1994.th05266.x)
Romer H, Lang A, Hartbauer M. 2010 The signaller’s
dilemma: a cost—benefit analysis of public and
private communication. PLoS ONE 5, e13325.
(doi:10.1371/journal.pone.0013325)

ter Hofstede H et al. 2017 Revisiting adaptations of
neotropical katydids (Orthoptera: Tettigoniidae) to
gleaning bat predation. Neotrop. Biodivers. 3,
41-49. (doi:10.1080/23766808.2016.1272314)
Tuttle MD, Ryan MJ, Belwood JJ. 1985 Acoustical
resource partitioning by two species of phyllostomid

28.

29.

30.

3N

32.

33.

34.

35.

bats (Trachaps cirrhosus and Tonatia sylvicola).
Anim. Behav. 33, 1369—1371. (doi:10.1016/50003-
3472(85)80204-9)

Belwood JJ, Morris GK. 1987 Bat predation and its
influence on calling behavior in neotropical
katydids. Science 238, 64—67. (doi:10.1126/science.
238.4823.64)

Falk JJ et al. 2015 Sensory-based niche partitioning
in a multiple predator—multiple prey community.
Proc. R. Soc. B 282, 20150520. (doi:10.1098/rspb.
2015.0520)

Rentz DC. 1975 Two new katydids of the genus
Melanonotus from Costa Rica with comments on
their life history strategies (Tettigoniidae:
Pseudophyllinae). Entomol. News. 86, 129-140.
Kalka M, Kalko EKV. 2006 Gleaning bats as
underestimated predators of herbivorous insects:
diet of Micronycteris microtis (Phyllostomidae) in
Panama. J. Trop. Ecol. 22, 1-10. (doi:10.1017/
50266467405002920)

Geipel 1, Jung K, Kalko EKV. 2013 Perception of
silent and motionless prey on vegetation by
echolocation in the gleaning bat Micronycteris
microtis. Proc. R. Soc. B 280, 20122830. (doi:10.
1098/rsph.2012.2830)

Geipel | et al. 2019 Bats actively use leaves as
specular reflectors to detect acoustically
camouflaged prey. Curr. Biol. 29, 2731-2736.
(doi:10.1016/.cub.2019.06.076)

Symes LB, Page RA, ter Hofstede HM. 2016 Effects
of acoustic environment on male calling activity and
timing in Neotropical forest katydids. Behav. Ecol.
Sociobiol. 70, 1485—1495. (doi:10.1007/500265-016-
2157-4)

Geipel |, Kernan CE, Litterer AS, Carter GG, Page RA,
ter Hofstede HM. 2020 Data from: Predation risks of
signalling and searching: bats prefer moving
katydids. Dryad Digital Repository. (https://dx.doi.
0rg/10.5061/dryad.sf7m0cg2c)


http://dx.doi.org/10.1016/j.anbehav.2006.09.011
http://dx.doi.org/10.1086/521964
http://dx.doi.org/10.1086/521964
http://dx.doi.org/10.1371/journal.pone.0013114
http://dx.doi.org/10.1016/0031-9384(96)00070-4
http://dx.doi.org/10.1016/0031-9384(96)00070-4
http://dx.doi.org/10.1016/j.anbehav.2012.08.032
http://dx.doi.org/10.1038/srep00219
http://dx.doi.org/10.1016/S0003-3472(84)80141-4
http://dx.doi.org/10.1016/S0003-3472(84)80141-4
http://dx.doi.org/10.1007/bf01131812
http://dx.doi.org/10.1016/j.anbehav.2006.02.002
http://dx.doi.org/10.1016/j.anbehav.2006.02.002
http://dx.doi.org/10.1111/j.1439-0310.2006.01262.x
http://dx.doi.org/10.1098/rspb.2014.2319
http://dx.doi.org/10.1098/rspb.2014.2319
http://dx.doi.org/10.1098/rspb.2016.0343
http://dx.doi.org/10.3389/fevo.2019.00292
http://dx.doi.org/10.1111/j.1469-7998.1994.tb05266.x
http://dx.doi.org/10.1371/journal.pone.0013325
http://dx.doi.org/10.1080/23766808.2016.1272314
http://dx.doi.org/10.1016/S0003-3472(85)80204-9
http://dx.doi.org/10.1016/S0003-3472(85)80204-9
http://dx.doi.org/10.1126/science.238.4823.64
http://dx.doi.org/10.1126/science.238.4823.64
http://dx.doi.org/10.1098/rspb.2015.0520
http://dx.doi.org/10.1098/rspb.2015.0520
http://dx.doi.org/10.1017/s0266467405002920
http://dx.doi.org/10.1017/s0266467405002920
http://dx.doi.org/10.1098/rspb.2012.2830
http://dx.doi.org/10.1098/rspb.2012.2830
http://dx.doi.org/10.1016/j.cub.2019.06.076
http://dx.doi.org/10.1007/s00265-016-2157-4
http://dx.doi.org/10.1007/s00265-016-2157-4
https://dx.doi.org/10.5061/dryad.sf7m0cg2c
https://dx.doi.org/10.5061/dryad.sf7m0cg2c

	Predation risks of signalling and searching: bats prefer moving katydids
	Introduction
	Material and methods
	Study animals
	Experimental set-up and stimuli
	Scoring and analysis
	Statistical analysis

	Results
	Discussion
	Ethics
	Data accessibility
	Authors' contributions
	Competing interests
	Funding
	Acknowledgements
	References


