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aValeludslel ol stINeelslsv: Nl slcnvy s av/e WP Tayeleicl Biczintivc bl ololastastolel sl telbleleBilal @ Six speakers of Yalalag Zapotec (3 females, 3 males; 35-45); eight speakers of B Overall, modal and laryngealized vowels in Zapotec are well P The results obtained in this study have shown that the phonetic
many American Indian languages: Modal and non modal phonation, on the one Yucatec Maya (3 females, 5 males); three speakers of Ocotepec Mixe (2 females,  differentiated. Laryngealized vowels showed a consistent pattern -actoss sex implementation of laryngeal features -tone and phonation- differ in

languages according to the phonemic status of such a features.

P 1n Yalalag Zapotec the contrast between modal and non modal
phonation 1s consistently preserved across tone patterns. This indicates
that there are no neutralizing patterns commonly reported in other
languages, but there is a fine control of the actions of the larynx to
produce within the same vowel the overt implementation of the two
features. Nonetheless, in Zapotec both features do not overlap, but are re-
aligned throught the vowel: Laryngealization is produced in the middle of
the vowel, and tone is kept at the begining and end portions ot the vowel.

hand, and #one on the other. 1 male).

SN TSRy N Ry waTele 1 P4 I o) Sl s E R o 1SS e i e ofo)auce I Ta B IBa L Tos oI I LT egiTc @ A series of words that contained vowels contrasting modal and laryngealized
from different linguistic families in Mesoamerica, such as Yalalag Zapotec phonation, and tone (H-L) were recorded in fieldwork.

(@035 :NaTeybI<r:Ve ) N G o R d<Tol\"l F:N o7 N 0\Y 022V o ) B o e IR @ 1elo] 1< o ISV SR AVIEEE  ® 'Three spectral measures, HI-H2, H1-A1, H1-A3 were taken from a fast fourier
Z.oquean). transform (FFT) calculated over a 26 ms window at three points within a vowel:
25%, 50% and 75%.

® [F0 measurements at the same three points in the vowel.

groups and measures- of a mid portion of the vowel with increased
properties of creakiness, in contrast with the initial and final portions which
showed properties similar to those of modal vowels at equivalent points in

the vowel. In fact, the greatest difference between modal and laryngealized

vowels was observed at the middle point, while there was no significant

difference towards the end of the vowel.
B The data indicate that Maya vowels do not show a contrast between
RESULTS modal and laryngealized types. Within each sex group both vowel types

W There was a wide variatipn, both acr.oss—subj ects as well as within sub ccts I show similar values in the three measures. Only males show barely This arrangement, could be optimal to produce extremely demanding and
each language. Laryngealized vowels in the three languages were producedina . . : . - , ’ , , .
- - - significant differences at the begining of the vowel in the HI-H2 measure contradictory laryngeal settings entailed by the some combinations of
continuum ranging from a vowel interrupted by a glottal stop VIV to a vowel <0.05). Th b Jifferentiated patt for fornal R
with irregular phonation restricted to the middle portion, vvv, and vowels (rm-anova, p<0.05). There are, however, differentiated patterns for females features (1.e. high-creaky vowels).
with no evidence of irregular phonation. and males. In general, males showed a tendency to produce more extreme P The Yucatec Maya data showed that females and males do not
o B n Zapotec laryngealized vowels are produced as a three-section vowel modal- 1aryng§ahzed vowels than females. This'is shown in the ﬁr.st halt of the distinguish modal a.nd laryngealized vowels by the%r spectral propertie§,
| creakiness-modal. vowel in the H1-H2 | and the final portion of the H1-A1 in male speech but by the modulation of tone patterns: Laryngealized vowels show higher
Yaldlag fapatec B [n Maya and Mixe laryngealization is produced in the middle and end portions  (significant at p<0.01 and 0.05, respectively). FO values than the corresponding modal ones. This result was unexpected
of the vowels, or does not appear at all. B Both vowel types in the two groups show a depth in the middle of the as laryngealized vowels are canonically associated to creakines, which

vowel in the measure H1-A3, but only females show also a similar pattern in entails a lower vibration of the vocal folds.
P One possible interpretation of the data suggests that Maya speakers

Zapotec |

The three languages contrast modal and laryngealized vowels, but differ in H1-AT. This result was unexpected as there is no indication of a laryngeal

the status of lexical tone. In Zapotec there is a contrast between high, low,
and falling tones; Maya has phonemic high and low tones only on long modal
vowels, whereas Mixe does not present phonemic tone.

implement the laryngealized category with an increased tension of the
vocal folds, which in turn, produces the global effect of an increased

females 4+ modal @ laynosaized males v modl & Byngesized tundamental frequency. .
- P Mixe vowels were diferentiated mainly in the vowel offset by spectral

" | properties. In addition, the most reliable difference between the two
125 | vowels is observed in the FO patterns. The falling contour found in
B laryngealized vowels is consistent with a transition of the glottal

adjustment in modal vowels similar to laryngeal vowels.

i 25
-5 -

[ 751
*||:| 4
125 -
-15 -
75 -

[ .20
[ sl
25

TONE PHONATION

~ Modal ~ Laryngealized
Yalalag Zapotec  High Z€‘each’ z&‘wall’
Low ba‘tomb’ ba  ‘animal’
Falling bé‘echoe’ b€  ‘in the morning’
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T'z—_ configuration changing from a modal (neutral tone) setting to a laryngeal
25 (low tone) one.

P Taken together the present study has shown that the pattern and
distribution of laryngeal features is a function of the constrastiveness
M ' | entailed by each feature entailed by each particular feature within the

b | particular language.
121 | P The languages analyzed here may represent three stages in the
10 A - . . .

development of tonogenesis. The particular hypothesis suggested by the
present analysis claims that contrastive tone may have been developed
from a contrast in phonation, particularly, modal vs laryngealized: 1. Mixe

Yucatec Maya High tfak  ‘rain’ tfak ‘amaranth’
Low tfaxk  “to cook’
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Ocotepec Mixe  no contrast tazk  ‘mother’ tak‘cornfield’
he:p ‘to crossout’ hots ‘brother in law’
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DEFINITION OF THE PROBLEM AND HYPOTHESES o ee TONE ... . . : . .
. . . . . . my Ay j [k mH : represents the initial stage in which tone 1s an enhancing phonetic feature
This paper investigates the acoustics properties of laryngealized features, tone | females The FO contours of laryngealized 14 ) . : . . .
.2 . . . 00 ﬁb\\&\:ﬁ\ - O+ laryngealzed : , e . . . . . of the phonemic phonation contrast, ii. Maya represents an intermediate
and phonation in three languages in which the phonemic status of tone O\O——/:g A rmda v and modal vowels differed in the L A . . . .
Jiffers 190 - : three languages - e 0 %l;ﬁ//‘,ﬁ stage in which tone has been phonologized and serves a the main cue to
- : : : : 160 - : | : i ) ' ] ' '
I. We consider the hypothesis that the specific implementation ot laryngeal ﬁ e igh B Female Zapotec speakers 5 ; Ehe;; (ElCG quality coptrast(,illl. Zapotec rep lreserclits t}(lie.lasthstage . Whlcih
. . . . . . 140 1 i . . ] ] -
features (i.e. the particular production of phonation and pitch) will be a . I /5 B B . showed a clear separation of high | F ol 1 . oth features co-exist and are concurrently prduced in the same vowel.
. . ! - | | -
function of the phonemic status of these features. m 1 roda DWZ t and low tones across both - : : SELECTED REFERENCES
In Yalalao 7 ° ek Terila 1 di : : ' ' ' ' apotec phonation types unlike male gl | X . .
n Yalalag Zapotec 1n whic oth laryngeal aimensions are contrastive, 1t — I ho failed J ) I o Hanson, Helen M. 1997. Glottal characteristics of female speakers: Acoustic correlates.
is expected that the control of tone and phonation will be maintained and T S e | Journal of the Aconstical Society of America 30:267-274.
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in | | : : Dy . .
> 4 s 5 o . higher FO values and a falling B Considering the three measures, Mixe laryngealized and modal vowels quality variations among female and male talkers. Journal of Acoustical Svciety of Amervea 81
production of contrastive laryngealization. In Ocotepec Mixe in which 7 O S contour. Males distinouish both . . . . . (2):820-857.
° ° itch d b d et o ES - moda - e have more ditterenciated acoustic properties chietly towards the end of the Ladefoged, Peter, Ian Maddieson and Michael Jackson. 1987. Investigating phonation
tone 1s non contrastive pitch could be used as an enhancing teature of the h b h , , . , o DSEC . . . . )
. . 150 - &_,_/_,_,/_xr Maya phonation types by pitch cues, el in contrast with the begining which does not show significant types in ditferent languages. In Vocal physiology: 1 oice production, mechanisms and functions,
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