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ABSTRACT

This study is a first attempt at providing an acoustic
description of the dialectal phonetic phenomenon called
gheada (���������) in Galician, which covers a wide range
of back fricative consonants. After making recordings in
the areas of Galicia where gheada is used, we performed
acoustic and perceptual analyses to describe the phonetic
realizations of the consonant. We noted some regularity in
the distribution of the variants. Our results indicate that
this regularity seems to depend on the geographical area
from which the recordings were obtained. We also
observed a further distribution according to the
surrounding vowels of the sounds dealt with.

1. INTRODUCTION

Gheada is a phonetic phenomenon that occurs in Galician.
What in the non-gheada territory is a voiced velar
approximant or stop, in the gheada territory it is a more
retracted fricative. It is considered to be a dialectal
characteristic, found in a large part of Galicia.

Figure 1: Geographical localization of gheada in Galicia,
left of the isogloss (map obtained from [1]).

Despite the fact that it has official status in the standard
language, this dialectal feature is receding because of its
negative social status – traditionally, it has been
considered as a grotesque adaptation to Galician phonetics
of the Castilian Spanish unvoiced velar fricative. In
contrast with this view, there is also a theory that defends
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eada as an innovation peculiar to Galician.

ding to [1], the commonest realizations of this
me are all fricative, being articulated as pharyngeal,
l or voiced uvular. He also points out that on the
 instead of the pharyngeal or glottal realizations, an
ced velar fricative can be heard. [2], on the other
remarks the voiceless realizations of these sounds.
intains that there are voiced or unvoiced pharyngeal

ves, voiced or unvoiced glottal fricatives, unvoiced
fricatives, voiced or unvoiced uvular fricatives and
 approximants, of which the unvoiced pharyngeal
ve is the commonest realization. Finally, [4] talk
 a fricative or approximant phoneme with voiced or
ced realizations ranging from velar to glottal.

w of this diversity of description, our aim is to study
henomenon acoustically and perceptually and to
 the realizations, their geographical distribution and
tent of their variability within each speaker.

2. METHOD

orpus we have analyzed consists of words with the
a sound in the following stressed syllable positions
e  [�]  represents  any  realization  of  the  gheada):

�,�,�,�)], [����], [����], [����]. The words were non-
terms, prompted to informants through pictures. This
dure, essential for eliciting spontaneous speech, was
ental to the whole set of intervocalic contexts. The

s were obtained from eight informants from four
nt villages in Galicia inside the gheada territory:
oastal villages, Cambados and Nigrán, and two
 villages not far from the coast, Mazaricos and
o (see Figure 1), a man and a woman from each

e. The age range was 50 to 60 years old, in order to
t the features of gheada in this particular generation.
formants have Galician as their mother tongue and it
ir everyday language. All of them are aware of the
sounds of Spanish (�� �,	,
�) although none of them
condary studies. As for the villages of origin of the
ants, all are situated in western Galicia, two of them
 coast and the other two away from the coast. The
ings were made with a Marantz CP430 recorder and

ook place in the houses of the informants.

tic analyses were carried out with a CSL 4300B
er, through which we obtained the waveform, the
ogram, and the LPC. The frequency of the data was
ed at a 25.600 Hz rate. LPC was obtained with a
 of 30 msec and filter 6.



3. RESULTS

After the acoustic analyses, we found realizations that
range from the palatal order to the glottal, these being:
unvoiced palatal fricatives (���), unvoiced velar fricatives
(���), voiced and unvoiced uvular fricatives (���,���),

voiced and unvoiced pharyngeal fricatives (���,���),
voiced and unvoiced glottal fricatives (���,���), and even
uvular approximants (��	�). This diversity is distributed
according to place of articulation as follows: unvoiced
palatal fricatives 3.3%, unvoiced velar fricatives 23%,
uvular fricatives 19.8% (unvoiced uvular fricatives 8.3%
and voiced uvular fricatives 11.5%), pharyngeal fricatives
29.4% (unvoiced pharyngeal fricatives 27.8% and voiced
pharyngeal fricatives 1.6%), glottal fricatives 24.5%
(unvoiced glottal fricatives 18% and voiced glottal
fricatives 6.5%):
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Figure 2: Percentage of occurrences according to place of
articulation in both coastal and inland areas.
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Figure 3: Percentage of occurrences according to place of
articulation in the coastal area.
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e 4: Percentage of occurrences according to place of
lation in the inland area.

er to determine some of the places of articulation,
onsidered the following approximate acoustic
eters, taking [5] and [6] as starting points: in ��� we
 peak of high energy between 3000 and 4000 Hz.
y diminishes at medial frequencies and it is
ered again at high frequencies. ��� shows a peak
en 2000 and 3500 Hz. Energy is maintained in a
l peak between 4500 and 6000 Hz and diminishes at
requencies. In general, for ��� all values are lower
or the velar fricative.

e 5: Spectrogram of the word guerra ������� ‘war’
nounced by one female informant from Cambados
al area). The first sound is the gheada realization

cordance with [6], ��� appears always with a
nt-like structure proper of an approximant. We find
tial peak between 800 and 2500 Hz. The second peak
nd between 5000 and 6000 Hz. All peaks show a
ow intensity. We have noticed that the presence of
ound also modifies the formants of the contextual
s: raising F1 and lowering F2 of central and back
s, values that imply uvularization. In ���, resonance
starts around 1600 Hz. An isolated band tends to
r at around 800 Hz, as [6] states. There is a peak of



energy between 1500 and 2500 Hz and a second one
between 4000 and 6000 Hz. At high frequencies, energy
tends to diminish. In general, contrasted with the other
back fricative consonants, the intensity of peaks is lower.
We also coincide with [6] in observing that both F1 and F2
are raised in central and back vowels in contact with this
sound.

Figure 6: Spectrogram of the word gol ������ ‘goal’ as
pronounced by one male informant from Cambados
(coastal area). The first sound is the gheada realization
[�]. Notice the isolated noise band at around 800 Hz.

As for ���, the literature is misleading. [5] states that it
tends to have a very low lower limit of frequency, a major
peak around 1000 Hz and one around 1700 Hz. [7]
identifies a peak below 3000 Hz although he says that this
sound is not really a voiceless fricative – the noise source
is the glottis itself. We have certainly found a very low
lower limit of frequency, a peak around 3000 Hz, and
another peak of much lower intensity from 5000 to 6000
Hz.

Figure 7: Spectrogram of the word guía ������ ‘guide’, as
pronounced by one female informant from Mazaricos
(inland area). The first sound is the gheada realization [�].

We have not found any particular spectral parameters by
other authors for [�]. We obtained all the instances in
intervocalic position from informants of the inland area. In
the clearest cases we could appreciate a lowering of the
intensity and some noise between the glottal pulses.
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e 8: Spectrogram of the word pagar �	
���
�� ‘to
as pronounced by one male informant from Tomiño
d area). The sound marked is the voiced glottal
ve.

e other cases it was difficult to segment the vowel
he consonant, although the consonant was clearly
tible. Contrasting the data with those offered by
authors who illustrated breathy voice, [7,8], we

ed a change of voice modality could be taking place:
y voice.

e 9: Spectrogram of the word perseguilo �	����������
rsue it”, as pronounced by the male informant from
o. The marked section ([����]) shows a possible
ce of breathy voice.

4. CONCLUSIONS

esearch confirms the existence of a wide range of
ations, as reported by other researchers, like [3].
ver, we must point out that from our informants, we
lso obtained results that have led us to observe other

ations, such as unvoiced palatal fricatives, although
constitute a minority. Furthermore, according to

,4], the sound that appeared most is the unvoiced
ngeal fricative. Next to this, the ranking of places of
lation in order of occurrences is the following:
ngeal, glottal, velar, uvular, palatal (see Figure 2).



It seems, however, that the distribution is not
homogeneous, but responds to a geographical distribution:
coastal villages (Cambados and Nigrán) on the one hand
and inland villages (Mazaricos and Tomiño) on the other.
We can elicit this from the sound range that each area
covers, these ranges being the following: for the coastal
villages we observe a tendency to an “upper” articulation,
with fricative sounds ranging from velar to pharyngeal
([�,�,�,�]), and for the inland villages we observe a
“lower” tendency, with sounds ranging from uvular to
glottal ([�,�,�,�,�,�]). In both areas we have found
“peripheral” realizations to a limited extent, which we
consider as non-significant: in the coastal area, the palatal

and the glottal fricatives ([�,�]) and in the inland area, the

velar fricative ([�]). We must remark, firstly, that the
palatal realizations of the coastal area could be replacing
the velar realization ([�]) as they only occur in one of the
informants, only before [i], and it is the only realization
that appears before the uvular type. Secondly, the only
velar realizations in the inland area occur in one informant
and all of them seem to be retracted ([��]). Unlike [1]’s
proposal, we suggest that the velar and the pharyngeal
realizations are not exclusive, considering the fact that
both appear in the “upper”-tendency group.

The place of articulation of these sounds can be modified
according to their vocalic context. In the coastal area, the
velar fricative tends to be realized in front vowel contexts
and back vowels tend to attract the pharyngeal fricative. In
the inland area, on the other hand, the distribution is less
homogeneous as regards vowel context. We observe a
tendency to realize pharyngeal and glottal fricatives in any
contexts.

As far as voicing is concerned, these consonants are only
voiced in intervocalic position, and surprisingly enough,
these voicing patterns match the geographical distribution
that we stated above: voicing only occurs in the inland
area (in the coastal area only one occurrence of a voiced
fricative appears).

This, as the first acoustic study of the gheada, is intended
to provide the basis for further research into this complex
phonetic phenomenon of Galician.
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