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Evaluating the Characters of Songbirds’ Vocalizations during Mobbing
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Abstract This study investigated the acoustic variation of songbirds’ vocalization during mobbing event in the
sub-alpine forests using playback experiment and automatic acoustic recording (AAR). We played Glaucidium
brodiei vocalization and Phylloscopus trochiloides alarm call to induce songbirds’ mobbing behavior and recorded
their response vocalizations using automatic acoustic recorders in the Abies-Picea dark coniferous forest in Wanglang
National Nature Reserve, Sichuan Province, during the summer of 2021. Altogether 24 experiments were performed
on 12 experiment sites, with a total length of 1057 min acoustic recordings, including 12 G. brodiei vocalization
experiments, and 12 P. trochiloides alarm call experiments. A total of 28 species of birds belonging to 17 families
and 3 orders were observed to participate in mobbing behavior. By analyzing the acoustic indexes of recordings, it
was concluded that 1) both G. brodiei vocalization and P. trochiloides alarm call could trigger mobbing event, during
which Phylloscopidae and Paridae species were the majority being involved; 2) during playback period, songbirds’
vocalizations are more intense (G. brodiei experiments: SPLavg=—31.02+4.87 dB vs —42.74+4.68 dB, p = 0.001; P.
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trochiloides experiments: SPLavg = —33.26+4.05 dB vs —46.38+4.54 dB, p = 0.001) and less complicated (G. brodiei
experiments: H = 0.76£0.02 vs 0.80+0.03, p = 0.001; P. trochiloides experiments: H = 0.77+0.02 vs 0.82+0.02, p
= 0.001) than that of pre-playback period; 3) the variability of acoustic indices from pre-playback to during-playback

didn’t change significantly between G. brodiei experiments and P. trochiloides experiments. The results provide a

new insight into avian behavior studies in the acoustic aspect, and novel behavioral application scenarios for large-

scale soundscape monitoring data.

Key words automatic acoustic recording (AAR); acoustic indices; avian mobbing behavior; playback experiment;

forest songbirds; Wanglang National Nature Reserve
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Fig. 1 Survey locations of this study in Wanglang National Nature Reserve, Sichuan Province
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Fig. 2 Spectrograms of G. brodiei vocalization and P. trochiloides alarm call
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Fig. 3 Comparisons of three acoustic indices of forest songbirds’ vocalization in the three periods of the experiment
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Fig. 4 Comparisons of variability of acoustic indices between pre-playback and during-playback in G. brodiei vocalization

experiments and P. trochiloides alarm call experiments
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Bird species recorded during the playback experiments in Wanglang National Nature Reserve, Sichuan Province, 2021

. (DA%
A o S 7 % B 7 S
B4J% B Cuculiformes
FLESFL Cuculidae
1 /INkERS Cuculus poliocephalus 2 0
I H Piciformes
A %L Picidae
2 — AR S Picoides tridactylus 1 0
£ H Passeriformes
1) H5H5%} Campephagidae
3 KIS Pericrocotus ethologus 0 1
2) Al F} Stenostiridae
4 77 FE48 Culicicapa ceylonensis 1 1
3) i # %} Paridae
5 5 1L % Periparus rubidiventris 6 6
6 11148 Periparus ater 5 1
7 475 1114 Parus monticolus 1 0
8 #5e 11142 Lophophanes dichrous 10 5
4) $5%} Pycnonotidae
9 AEEMERY Spizixos semitorques 0 1
5) fi% i E RS R Pnoepygidae
10 AR RS Pnoepyga mutica 10 9
6) #%Fl Cettiidae
11 NG Horornis acanthizoides 2 1
7) #1#%} Phylloscopidae
W (R € Filr) 12 12
8) MEREAL Leiothrichidae
12 ARG Garrulax sukatschewi 2 0
13 &I S Trochalopteron elliotii 3
9) 5 %} Zosteropidae
14 20 XS Yuhina gularis 5 1
10) e A #F} Certhiidae
15 F e Certhia himalayana 4 4
16 PO )1 AHE Certhia tianquanensis 4 5
11) 5%} Turdidae
17 %359 Turdus rubrocanus 7 2
18 F2AFY Turdus mupinensis 2 0
12) #%%} Muscicapidae
19 W 8BRS Tarsiger rufilatus 10 5
20 & RS Tarsiger chrysaeus 0 1
21 345 Muscicapa sibirica 8 10
22 £ 5 i85 Ficedula hodgsonii 10 10
23 P& W45 Ficedula strophiata 2 1
13) KFH 2%} Nectariniidae
24 WK BH S Aethopyga gouldiae 0 1

14) %%} Passeridae




25

26
27
28

ZTETS A28 Prunella immaculata 1
15) #e42 R} Fringillidae

TEHPLIEME 4 Mycerobas affinis 2
K3k K42 Pyrrhula erythaca 2
9412k % Carpodacus vinaceus 11

B

DR R LS (PESEL K 8.0) (P EM S E. IE 5244 5% 8.0. 2020).



