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Abstract: Mimicry is a very common ecological adaptation phenomenon in nature and is also one
of the most typical research cases to understand natural selection. However, most reported cases of
mimicry are concentrated in the visual modality, and there are still few reports on the acoustic
modality. This study reports a sound simulation case between Tetragonilla collina and Biasticus
ventralis based on predator-prey relationships. We collected audio recordings of Homing 7.collina,
Outbound 7. collina, and B. ventralis flying at the entrance of the T. collina stingless bee hive, and
extracted and analyzed their audio recordings. Subsequently, multivariate statistical analysis was
conducted on seven sound frequency parameters, including fundamental frequency, first harmonic,
second harmonic, first frequency quartile, second frequency quartile, third frequency quartile, and
spectral standard deviation, to compare their similarities. The results indicate that the partial least
squares discriminant analysis based on 7 sound frequency parameters cannot effectively
distinguish the sounds emitted by Homing and Outbound 7. collina and the B. ventralis.
According to the likelihood ratio chi square test, it was found that there was no significant
difference (P>0.05) in the seven sound frequency parameters between the Homing 7. collina and
B. ventralis. Comparative analysis revealed that in two mimetic systems associated with the T.
collina, the homing 7. collina and the B. ventralis had a higher degree of simulation. The
discovery of this mimetic system provides a new research case for sound modality, and thus
provides a certain reference basis for understanding the origin and evolution of mimicry from a
multimodal perspective.
Key words: Acoustic mimicry; insect mimicry; aggressive mimicry; flight sound frequency
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Fig 1 Spectrograms and FFT slices of sound during flight of Tetragonilla collina and Biasticus ventralis
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B. ventralis. The bottom black band in the spectrum was the fundamental frequency (*), and the black bands above the fundamental
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sound frequency parameters of the fundamental frequency, the first harmonic, the second harmonic, the first frequency quartile, the
second frequency quartile, the third frequency quartile, and the spectral standard deviation of the Homing and Outbound 7. collina and B.
ventralis. The numerical values in the table represented the misdiscrimination rate of the corresponding group in the PLS-DA analysis. B,
The variance interpretation degree of each component after PLS-DA analysis was a gravel plot. C, One-way ANOVA of compl (97.1%)
after PLS-DA analysis of the Homing and Outbound 7. collina and B. ventralis, showed significant differences in different letters
(P<0.05).
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Fig.3 Box plot of seven frequency parameter differences analysis of Homing and Outbound Tetragonilla collina
and Biasticus ventralis
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Fig. 4 Comparative analysis of the simulated similarity of two mimic systems of stingless bee-bug and stingless
bee-moth
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analysis of two mimic systems, the control group was the 4. florea and the Amegilla sp., and the rest were the mimicry group. Among
them, the B. ventralis and the T. collina were the mimicry systems in this study. H. pahangensis and H. hyaloptera with the T. collina
were mimicry systems in the study of Skowron et al. (2021). B, According to the lithogram in the PLS-DA analysis, comp1 (97.1%) was
selected to test the difference of the corresponding objects by one-way ANOVA, and the different letters represented significant

differences (P<0.05). C, Predictive probability matrix of the model in PLS-DA analysis.
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