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Songbirds are the most species-rich group of birds and song learning has been shown to have increased
the rate of species diversification in this clade (Mason et al. 2017). This is because song serves a dual
function and is subject to sexual selection: Females choose their mates based on differences in song
(Searcy 1992) and males compete over territories, resources and mates by singing (Collins 2004). Thus,
song is essential for species recognition and an integral aspect of social interactions. However, if song is
to fulfil its functions, a high-quality signal must be transmitted from sender to receiver over relatively long
distances. When communicating with conspecifics, senders are faced with challenges imposed by their
environment. Factors such as ambient noise, vegetation structure, temperature and humidity affect signal
transmission. These environmental factors can limit the reach of a signal or degrade its structure, such that
effective communication is hindered (Slabbekoorn 2004).
Different subspecies of willow tits (“alpine tit” P. montanus montanus and “willow tit” Poecile m.
salicarius) meet in a small area south of Munich. This contact zone is much smaller than would be
expected if birds dispersed freely, which means that selection is keeping the zone of overlap small. The
two subspecies differ slightly in morphology (Stresemann & Sachtleben 1920) but substantially in song
(Thönen 1962; Fig. 1A,B).
Habitat-dependent selection may drive divergence in song between alpine and willow tits, if their
respective habitats differ in sound transmission properties and thus signal attenuation and reverberation.
This could amplify selection on genetic variation for learning alpine or normal song, and drive
reproductive isolation between the subspecies (Slabbekoorn & Smith 2002; Verzijden et al. 2013).
In this project, we will evaluate the transmission of alpine and willow tit song in the natural environment
of the subspecies. We will design high-quality playbacks and determine how far these signals travel before
being completely attenuated and degraded. We predict that signals are transmitted better in the native than
in the foreign environment.

Figure 1 | Alpine tits sing (A) the “alpine” and lowland
willow tits (B) the “normal” syllable. Depicted are sound
spectrograms of a typical syllable from both subspecies.
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