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Analyzing the Spatio-temporal Differences in
the Song Characteristics of the Eurasian Nuthatch

SUN Xueying', ZHU Jingli*, WU Qingming'", Shaliwa-Paiyizulamu®, ZOU Hongfei'

(1. College of Wildlife and Protected Area, Northeast Forestry University, Harbin 150040, China;
2. Heilongjiang Vocational Institute of Ecological Engineering, Harbin 150025, China;
3. Forestry Planning Institute of Xinjiang Uygur Autonomous Region, Urumqi 830049, China)

Abstract: With the continuous improvement of urbanization levels, urban expansion is having certain impacts on urban
wildlife. Bird song is a significant behavioral adaptation to the environment, the spatiotemporal differences in bird song pa-
rameters in urban context may reflect the impacts of urban expansion on birds. To investigate this, taking the Eurasian nut-
hatch (Sitta europaea) , a typical resident bird in Heilongjiang Province, as the research object, its song data were col-
lected from 2017 to 2019. Taking the urban forestry base (Urban Forestry Demonstration Base of Northeast Forestry Uni-
versity) as the urban disturbance data, and the suburban experimental forest farm (Maoer Mountain Experimental Forest
Farm of Northeast Forestry University) and the remote nature reserve (Heilongjiang Liangshui National Nature Reserve) as
the natural environment data, this study explores the differences in the songs of the Eurasian nuthatch between the breed-
ing season and the overwintering season in urban, suburban, and remote natural environments. The results show that (1)
in the urban forestry base, there are seasonal differences in the duration of the monosyllabic disyllabic elements of the
Eurasian nuthatch’s song (P = 0.035), with longer singing time in the breeding season than in the overwintering season.
(2) in the breeding season, significant spatial differences in the song parameters of the Eurasian nuthatch were observed
between urban and suburban areas. Specifically, in urban environments, the duration of monosyllabic trisyllabic song (P <
0.001) and minimum frequency (P = 0.003) were significantly higher than those in suburban areas. Additionally, the dura-
tion of monosyllabic tetrasyllabic song was longer (P < 0.001), the maximum frequency was lower (P =0.017), and mini-
mum frequency was higher (P = 0.001) in urban areas compared to suburban ones. (3) In the overwintering season, the
minimum frequency of monosyllabic disyllabic songs in urban areas was significantly lower than that in remote nature re-
serves (P = 0.007). These findings suggest that the Eurasian nuthatch exhibits multidimensional acoustic adaptive beha-
viors in urban environments. Urban birds adjust song parameters such as frequency and duration to better adapt to the chal-

lenges of urbanization. This study provides important insights into the acoustic adaptation in birds during urbanization.
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Figure 1 The seasonal differences in the parameters of monosyllabic disyllabic song of the Eurasian nuthatch in urban forestry base
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Figure 2 The spatial differences in the parameters of monosyllabic trisyllabic songs of the Eurasian nuthatch during the breeding season
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Figure 3 The spatial differences in the parameters of monosyllabic tetrasyllabic songs of the Eurasian nuthatch during the breeding season
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Figure 4 The spatial differences in the parameters of monosyllabic disyllabic songs of the Eurasian nuthatch during the overwintering season
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