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Acoustic Characteristics of Ultrasonic Vocalizations During Mother—Pup
Communication in the Greater Horseshoe Bat (Rhinolophus ferrumequinum)
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YEconet Co., Lid, Gyeongju 38103, Korea

Abstract

This study investigated the acoustic characteristics of ultrasonic pulses recorded during mother—pup interactions in the
greater horseshoe bat (Rhinolophus ferrumequinum) at a nocturnal roost. Ultrasonic vocalizations were analyzed in two
behavioral contexts: the maternal approach phase toward the roost, and the post-reunion phase, following physical proximity
between the mother and pups. Acoustic recordings were obtained at a bridge roost, where the maternal approach and reunion
behaviors were visually confirmed, and the pulse patterns observed in each phase were classified into representative acoustic
types (Types 1-3). During the approach phase, high-frequency CF-centered pulses with a typical FM=CF-FM structure and
structurally variable pulses in the lower frequency bands co-occurred within the same temporal segments. In some
high-frequency pulses, the peak frequencies were lower than the commonly reported CF range of R. ferrumequinum,
suggesting context-dependent modulation of call structure and frequency during the roost approach. Following the reunion,
the pulse structures and frequency distributions became increasingly complex compared with that in the approach phase.
Various FM-dominant pulses with modified or reduced CF segments were recorded, and multiple acoustic patterns spanning
a broad frequency range were observed simultaneously, indicating overlapping echolocation-related and individual response
signals. Low-frequency pulses characterized by high structural variability were repeatedly observed and showed acoustic
features consistent with pup vocalizations reported in previous studies. These signals were interpreted as pup responses to
maternal calls. This study highlights the structural diversity of ultrasonic vocalizations associated with mother—-pup
interactions at roosts and contributes to understanding context-dependent acoustic communication in R. ferrumequinum
during the breeding period.

Key words : Acoustic communication, Echolocation call structure, Mother—pup interaction, Rhinolophus ferrumequinum,
Ultrasonic vocalization
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Fig. 1. High-frequency CF dual-band pulses observed during the maternal approach phase toward the roost
(approach type 1).
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Fig. 2. Power spectrum and sound pressure level (SPL) corresponding to Fig. 1.
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= AchFig. 1-a).

g 1Fut gAol PR HEFF A dytEoR
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Fig. 3. Multiple CF-centered pulses with differentiated energy levels observed during the maternal approach phase toward
the roost (approach type 2).
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Fig. 4. Power spectrum and sound pressure level (SPL) corresponding to Fig. 3.
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Fig. 5. Composite pulses characterized by overlapping high- and low-frequency components during the maternal
approach phase toward the roost (approach type 3).
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Fig. 6. Power spectrum and sound pressure level (SPL) corresponding to Fig. 5.
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A AR 82 70-95 kHzolA &219 A2 &
2 3% FM 73t o] § ZHbRE o]o] 2] = X1 5F3F FM
ZHasymmetric inverted V-shaped FM pulse,
short UFM — long DEM, a-iv pulse) &= 71 A4
FM 73t o]% Zntz ofojz= #2 Sk3F FM 73t
(reverse asymmetric inverted V-shaped FM

pulse, long UFM — short DFM, ra-iv pulse)2&
T4E v A FM FHIE 2 tH(Fig. 11-2). &
A 53 °F 69 kHz FolA 325 Hol= A=,
A2 FM1 #3021t 5.9] FM2E 712l FH o]
™, PD, PI, SPL % tZo) A AAT fdS Ko7
AATHFig. 11-b). Al HA] 532 47-63 kHzol A =
AE "HARE CF 7t §lo] a-iv pulse FEHIE HI S
™, PF= ©F 60-61 kHz®] 24 Aol Zl= et
(Fig. 11-c). Yl 914 F8-2 47-63 kHz2] a-iv pulse
Atololl A ERlEl= FHE thE 10 kHz o149
iV-pulse FHE Yeston PF= 2425 9 FM1
E= FM2 73] S4HOlA gR1E Ak Fig. 11-d).
oA AR 592 40 kHz ©lste] St th oA &
AH A2 FM—chorl CF-FM (Fig. 11-e), shon CF-FM
(Fig. 11-f), a-iv pulse (Fig. 11-g), iV-pulse (Fig.
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Fig. 7. High-frequency CF-centered composite pulses with intermixed atypical FM components observed during the
mother—pup reunion phase (reunion type 1).
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Fig. 8. Power spectrum and sound pressure level (SPL) corresponding to Fig. 7.
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Fig. 9. Repetitive and structurally stable high-frequency CF-centered pulses observed during the mother—pup reunion
phase (reunion type 2).
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Fig. 10. Power spectrum and sound pressure level (SPL) corresponding to Fig. 9.
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reunion phase (reunion type 3).
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