Studies of infrasound production and perception by the Capercaillie (Tetrao urogallus):

A reply to Freeman and Hare. In their letter to the editor (Freeman and Hare, 2011), Freeman and Hare suggest that the technical procedures used in our study of infrasound responses in the Capercaillie (Tetrao urogallus) were improper and at least inadequate to answer the questions posed. We reject their comments unreservedly, for the following reasons:

1. Freeman and Hare (2011) assume that we utilized one particular kind of automotive loudspeaker for this study. In fact we used the "Infinity Kappa Sub" subwoofer designed for use in buildings (Harman Deutschland GmbH & Co. KG, Hünderstraße 1, D-74080 Heilbronn). This loudspeaker has far better technical specifications than Freeman and Hare (2011) assumed, i.e., "±3dB from 25 to 150Hz" and certainly does not show a spectrum that "rolls off dramatically at frequencies below 100Hz" (Freeman and Hare, 2011). Indeed, without appropriate levelling adjustments, this speaker has it strongest spectral component near 40Hz. The figure shows a spectrum of the "Flutter-jump" behaviour of a male Capercaillie played back using the Infinity Kappa Sub loudspeaker and as recorded with our equipment as described (Lieser et al., 2006). The spectral components recorded in the field in our first study (Lieser et al., 2005) are clearly present in the playback, the lowest harmonic component being near 9Hz. In the aviary used for playback studies, the achievable sound pressures are shown in figure 1.

2. Freeman and Hare (2011) inexplicably imply that we are unaware that "human hearing falls off below 40Hz" and therefore would have needed specialized equipment to detect the ultrasound. They thus completely ignore the details provided on the sound-recording equipment used in both studies. The microphone used had a flat spectrum from 3.15 Hz to 20 kHz and, under field conditions and with the amplifier and recording system used, was ample for sound pressures across this spectrum that exceeded 10 -20 dB SPL. As can be seen in the figure, the equipment clearly separated the harmonic spectral components 9Hz, 18Hz, 27Hz, etc. We do, however, agree fully with Freeman and Hare (2011) that "It is important to properly test the responses of Capercaillie to infrasound…" and respectfully suggest that this is in fact what we have already done.