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other plots. This is due to the combination of its
bimodal pattern along with its relatively low token
quantity, the fewest of any vowel token set (Table 1).
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Figure 2: Media Lengua vowels by region.
4. DISCUSSION

This study supports Kohlberger’s [5] observations of
/A/-raising in Cotopaxi Quichua morphemes -man
/man/ ‘directional’, -manta /manda/ ‘ablative’, and
-pac /pak/ ‘genitive’, and further confirms that
-ngapac ‘same subject purpose marker’ and the
evidential -mari ‘affirmative’ also fit this paradigm.
Kohlberger also observed some variation where /A/
remained [a] in careful speech but was raised to [u] in
spontaneous speech. Although our Cotopaxi Quichua
data were not set up to test differences in register, we
found some variation in the production of /A/. While
many of the /A/ tokens analyzed were both raised and
retracted to the position of [u], a subset of /A/ tokens
were only raised. These non-retracted vowels may
give the perception of [a] as they are located directly
above, and overlap in the front-back dimension with,
the non-raising /a/ cluster, while remaining
structurally distinct in that the average F1 frequency
of /A/ remains far below that of /a/ (i.e., they remain
raised). Based on this observation, an additional
clustering analysis of each /A/-raising morpheme was
conducted. While there was some variability between
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morphemes, the results were too inconsistent to
suggest that any specific morpheme was responsible
for the front-back variation. It may also be the case
that the subset of non-retracted /A/s may be simply
weakening to [2] as this cluster is quite centralised in
acoustic space. However, as our data are not currently
set up to analyse other correlates of weakening
(intensity, length, etc.), we must leave this question to
future research.

Cotopaxi Media Lengua offers a somewhat
different pattern. Like Cotopaxi Quichua, the
majority of /A/s are raised. However, these raised
realizations are generally not quite as retracted as
their Quichua counterparts. A smaller cluster of /A/
tokens also occur in a position with both F1 and F2
averages close to that of canonical /a/. Once again,
additional clustering analysis did not reveal that any
specific morpheme was responsible for /A/ remaining
unraised ([a]).

The analyses of both Cotopaxi languages, along
with previous impressionistic observations ([6]),
suggest that /A/-raising is a regional feature of central
Quichuan. Viewing /A/-raising as an areal feature, it
is plausible that register (careful vs. spontaneous)
may not in fact be a robust predictor of /A/ production
(low vs. high) as Kohlberger suggests, given that
Cotopaxi Quichua data were elicited while Media
Lengua data were conversational. Further
investigation is warranted to validate this claim.

Comparing the Cotopaxi to Imbabura languages,
it becomes clear that there is regional variation
between the north (Imbabura) and central (Cotopaxi)
varieties in terms of /A/ production. In both Imbabura
Quichua and Imbabura Media Lengua, not a single
token of /A/ is raised, and the production differences
between /A/ and canonical /a/ are marginal. It is,
however, noteworthy that both Imbabura Quichua
and Imbabura Media Lengua /A/, are slightly
retracted (but not raised) compared to canonical /a/
(307 Hz for Quichua & 166 Hz for Media Lengua).
We do not expect that this entails an overall change
in vowel quality for several reasons (1) /a/ and /A/ are
still highly overlapping in both languages, (2) there is
no other phonemic vowel occupying that region of
acoustic space, and (3) both languages are known to
occupy relatively large acoustic spaces making the
precise articulation of low vowels inconsequential.

A final point of consideration is the similarity
between the small subset of retracted-but-unraised
Cotopaxi Media Lengua /A/ tokens, which
positionally align with the distribution of Imbabura
Media Lengua /A/. On this point, the cross-regional
varieties of Media Lengua are in accordance,
indicating that the areal differences are not wholesale,
and that there is still some cross-regional influence
between the Media Lengua dialects themselves.
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