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1. Introduction

Consonants are unstable in intervocalic or pre-consonantal positions
and opted for reduction (Honeybone, 2008). The process is referred to
as lenition or weakening through which consonants lose their
consonantal features and become more vowel-like diachronically or
synchronically (Trask, 2000: 90; Ashby & Maidment, 2005: 141).
Lenition of /k/ in those weak positions in the history of Persian passing
from Old Iranian through present-day Persian is a good example. The
process is well exemplified in the verbal tense alternations as shown in
1):
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Table 1: Sound Changes Resulting in Past/Present Alternation
prefix-root-past tense prefix-root-present tense

“to ignite”

Old Iranian *abi-Vrauk (> raux)-ta *abi-Vrauk (> rauc)-a
! l
Middle Persian abrox-t abroz
! !
Presen.t ey afrux-t afruz
Persian
k— ¢/V—+V
 +
Sound Change k—x/ t gV b\

In (1) the tense maker suffixes /-ta/ and /-a/ in past and present
forms respectively prepare pre-consonantal and intervocalic contexts
for /k/ where it can be lenited. Lenition of /k/ to [x] before /t/ and to
[t/] and [z] intervocalically, before the front vowel /a/ is the subject of
the present article. Its goal is to investigate the acoustic grounds of the
changes in the framework of Laboratory Phonology (Ohala, 1984;
Pierrhumbert et al., 1996; Tams, 2018).

2. Literature Review

Similar sound changes observed in different languages of the world
even from different language families have been proved to be
articulatorily/ perceptually motivated. Some studies on the field are
presented below.

Iverson and Salmons (1995) believe that voiceless aspirated stops
are prone to spirantization because of their short closure period.
Furthermore, the feature [spread glottis] in aspirated stops is the
equivalent of the noise in fricative sounds.

Ohala (1983) mentions that the affricated release before the front
high vowel is a natural phenomenon as the closer oral cavity in the
articulation of those vowels makes the rapid airflow accompany
frication moving through the narrow channel.
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Keating and Rahili (1993) have proven the acoustic and
articulatory similarity between the velar stop and coronal affricates
before the front vowel using X-ray. They have observed that the
frequency of the main spectral peak in consonant release depends on
the following vowel. As such, velar stops have a higher peak before
front vowels.

Chang et al. (2001) have prepared us with the point that the
acoustic similarity between velar stops and affricates in the context
of front vowels results in listener misperceptions. Changing [ki] to
[#1] as they have observed in Slavic languages, is such a case.

Bateman (2007: 203 & 213-214) attributed the /k/ palatalization to
the overlapping of articulatory gestures. Palatalization is due to the
phasing differences between those gestures; to the onset and the
offsets of the gestures.

Zigis et al. (2008) have studied VOT, spectral peak, formant
transition and the amplitude of release burst as the acoustic cues of
velar stop /k/ before vowels in Germany. Their investigation’s result
is that the aspiration of aspirated [k"] is the main motivation for it to
be precepted as [{f], while the lenition of unaspirated [k] might be
observed not only in front of front vowels, but also before low central
vowel /a/ and word finally as well.

Recasens and Espinosa (2003) and Recasens (2011) believe that /k/
lenition to [f] before front vowels in Romance Languages passes
through the front [c] sound. The place of articulation of [c] can be pre-
palatal and its longer fricated release is the motivation for it being
perceived as an affricative or fricative sound. Recasens (2011) has
also pointed out that /k/ lenition in stressed syllables is more probable.
/k/ has a more forwarded place of articulation, a bigger contact with
the palate and a stronger release in stressed syllables, all of which
features make it closer to affricates and fricatives.
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3. Methodology

Historical Laboratory Phonology (HLP) is the methodological
framework of this article. The first steps in HLP are discovering and
classifying diachronic changes as being analogical generalizations or
physical grounding sound changes rooted in articulatory/perceptual
systems shared with mankind. Such physical cues are recoverable in
the laboratory environment. Based on this and in order to replicate the
phonetic context of the pre-mentioned diachronic changes within the
framework of laboratory phonology, present-day Persian forms
containing the same phonetic contexts were uttered twice by two male
speakers of Persian and recorded and analyzed using the Praat
software (version 5.3.63). Then the acoustic results of pronounced /k/
were compared to the acoustic cues of affricates and fricatives in /V—t/
and /V—a/ as well as in /—e, 0, a/ contexts both in stressed and
unstressed syllables. The comparison made it possible to differentiate
the acoustic characteristics of the target sound in front vs. back vowel
context. The results of laboratory investigations were statistically
analyzed using an Independent-Samples t-test.

4. Conclusion

The results of the acoustic analysis of the recorded samples and
Independent-Samples t-test indicated that [4, €] being front and
stressed motivate a high degree of /k/ fronting and /k/ being aspirated
and located in intervocalic  position is liable to
spirantization/affrication. Intervocalic fronted [c] and [4] are
acoustically similar to each other as well as to [J] and [s]. The
consonants [c] and [x] have certain common acoustic characteristics
when they appear in /V—t/. Therefore, [c] is prone to be weakened and
interpreted as a fricative/affricate in such contexts.

Keywords: diachronic lenition, velar stop, Laboratory Phonology,
Historical Phonology, Persian Language
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