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 correlate of fundamental frequency. Overall, men have lower pitch 
than women, who in turn have lower pitch than children (Katz and 
Assmann 2001). These differences are directly related to sex- and age-
based differences in size of physique. In general, smaller vocal folds 
vibrate at a higher frequency, so people with small larynxes speak with 
higher overall pitch. Different vowels also vary in pitch: high vowels 
like [i] and [u] tend to have higher fundamental frequency than low 
vowels like [a] (Whalen and Levitt 1995). However, it is not F0 that 
serves to distinguish vowels from one another – after all, hearers dis-
tinguish between vowels uttered with high pitch just as well as between 
vowels uttered with low pitch. Vowels are distinct from each other 
based on their acoustic form, or spectral properties, which we describe 
below.

A tuning fork creates a simple sound, with energy at a single fre-
quency. The left panel of Figure 5.4 shows some of the acoustic charac-
teristics of a simple sound, a computer-generated pure tone: its 
waveform is evenly sinusoid (a sine wave) and its spectrogram has 

Articulators:

Cavities:

A. Lips (bilabial sounds)

B. Teeth (labiodental and dental sounds)

C. Alveolar ridge (alveolar sounds)

D. Hard palate (palatal sounds)

E. Velum, soft palate (velar sounds,
     and nasal/oral distinction)

F. Larynx, vocal folds, glottis (glottal sounds)

G. Tongue
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Figure 5.3 Diagram of the vocal tract, identifying the organs involved in pro-
ducing speech (articulators) and the spaces in which speech sounds resonate 
(cavities). This figure repeats Figure 2.1 from Chapter 2.
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