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Supporting Text S1. Why does Rhinolophus mehelyi echolocation call frequency deviate

from the pattern predicted by allometry?

R. mehelyi echolocates 30 kHz above what is expected given its size, which could allow the
species to detect smaller prey size. Nevertheless, a frequency of 80 kHz (frequency expected
for R. mehelyi) allows the detection of objects of 1.43 mm diameter [1], which is already
much smaller than the typical prey size of Rhinolophus species, including R. mehelyi [e.g. 2].
For a frequency of 111 kHz (the maximum frequency observed in R. mehelyi), objects as
small as 1.03 mm of diameter can be detected, however as they feed on larger prey this does
not seem to have any advantageous effect in terms of prey size detection [1,3-6].
Additionally, higher frequencies attenuate more quickly in the air and increasing frequency
from 80 kHz to 110 kHz results in a drastic decrease in detection distances. An increase in
frequency leads to a more directional sound but the gain in intensity obtained via
directionality is offset by attenuation for distance to objects of less than a meter (cf. Figure
S1). This is in line with previous research which concluded that “it becomes obvious that
high-frequency calls of the bat [R. ferrumequinum, frequency=83 kHz] prove to be of
minimal advantage in detecting small insects at short distances but of great disadvantage in
detecting any insect at long distances. It follows that high-frequency calls cannot be
considered as a specialization for small insects at short distances but as a restriction for any
insect at long distance” [1]. As Rhinolophus species of the size of R. mehelyi usually detect
their prey from several meters away [7,8], having reduced intensity of echoes returning from
those distances can be seen as a handicap as only prey that are very close to the bat will be
detectable [9]. Hence the bats will have to fly for longer periods to acoustically scan the same
space volume to find prey. This would be energetically very costly for R. mehelyi given that it

faces a high flight cost as a consequence of its relatively high wing loading [10,11].The high



flight cost has been associated with R. mehelyi's strategy of favouring perch-hunting rather

than foraging on the wing, especially in the second half of the night [10,12,13].

High frequency calls could be seen as an advantage for clutter-feeders like a large
majority of Rhinolophus species, whereby high frequency calls provide a more directional
beam and hence would diminish echoes from objects situated to the side. Nevertheless, in the
region studied (the Balkans) unlike most Rhinolophus species, R. mehelyi is not a clutter-
feeder but more an open-space hunter foraging mainly in meadows, pastures and fields [12].
This tendency to forage in more open habitats has been associated with the co-occurrence
with another competitor species, R. euryale [2,11,14], which is more abundant than R.
mehelyi in the region studied [15]. It could however be argued that having a narrow beam
shape at short distances could be an advantage by providing less background noise when
approaching prey. Counter to this, recent research has demonstrated that Rhinolophus
broaden their beam in the terminal phase of capture [8]. As the bats gets closer to the prey,
the volume scanned by the echolocation beam reduces and the probability of the prey going
off beam-focus increases, hence the bat uses a broader beam when situated less than one

meter away from the prey [8].

Together, these ecological and acoustic findings provide arguments that from an ecological
perspective, R. mehelyi peak frequency deviates from its local optima and would most likely
benefit from having the lower peak frequency predicted by allometry. We argue that the high
frequency echolocation calls observed in R. mehelyi are most likely driven by female mate

choice rather than by ecology via natural selection alone.
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