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PHONETIC EXPLANATIONS FOR NASAL SOUND PATTERNS

John J. Ohala
University of California, Berkeley

I. Introduction

Universal sound patterns must arise due to the universal constraints
or tendencies of the human physiological mechanisms involved in speech
production and perception. The way the physical constraints of the speech
mechanism leave their imprint on speech, particularly via sound change,
can best be understood by likening speech communication to a transmis-
sion line with relay stations or “repeaters”, as in Figure 1 (page 290).
A transmitter sends out a signal, u, to which noise, v, is added, yielding
the distorted signal, w = u + v, which is picked up by the receiver, part
of the repeater unit. It is this distorted signal, w, which is retransmitted
as the signal, x, sent to the next repeater.

In the case of human speech, important sources of “noise” are the
constraints of the transmitting and receiving systems, that is, limitations
of the vocal tract and of the auditory mechanisms. This is represented
schematically in Figure 2 (page 290). The speaker, although intending
to produce a certain pronunciation may, due to vocal tract constraints,
actually produce something slightly different. For example, the sequence
[m] + [ e ] is frequently rendered as [mpe 1,  e.g., warmth is pronounced
[ w  ormpe  1.  i . e . , with an epenthetic stop. This is due to the fact that
the soft palate and vocal cords prematurely adopt the position required for
the following [e ] even while the labial closure of the [m] is held; in other
words, due to anticipatory assimilation, the [m] becomes partially de-
nasalized. (See further discussion below.) Since the listener does not
have independent access to the mind of the speaker, he may take [w ormpe  ]
to be the intended pronunciation and so, when he in turn speaks, may in-

@

tentionally render the word with the epenthetic [p].

Auditory constraints affect pronunciation somewhat differently.
Words containing speech signals which are auditorily ambiguous, i.e.,

% those which, as far as the listener is able to tell, may have been produced

, by any one of two or more distinct articulations, may be articulatorily re-
interpreted by the listener when he repeats the given word. (See also:

? Durand 1956, Ohala 1974a).

It seems self-evident, then, that in order to gain some understanding
of the shape or of the patterning of speech sounds, including the direction
of their change over the years, one must examine how the human articula-
tory and perceptual systems operate. I find it difficult to give serious con-
sideration to phonological works which purport to explain the naturalness,
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