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Russian is well known for having a secondary palatalization contrast that pervades its
consonant inventory (1). (We treat non-palatalized consonants as velarized, for reasons
outlined below.) Relatively few languages in the world have such a contrast, and both
the phonetics and phonology of such contrasts are incompletely understood.
(1) bʲitˠ ‘beaten’ bʲitʲ ‘to beat’ bʲusˠtˠ ‘bosom’ t͡ ʃʲutʲ ‘nearly’

bˠitˠ ‘life’ bˠitʲ ‘to be’ bˠuttˠə    ‘as if’ pˠutʲ ‘way’
For example, though the contrast between palatalized Cj and non-palatalized Cˠ
consonants has most commonly been analyzed as involving tongue body features like
[back] and [high], it has also been suggested since Fant (1960) that the Cj/Cˠ contrast is
primarily one of pharyngeal cavity expansion and contraction, or [ATR]. Recent
articulatory studies (Matsui & Kochetov 2018, Ćavar & Lulich 2021; compare Bennett et
al. 2018 on the Irish Cj/Cˠ contrast) have provided some possible support for this view
(though see Litvin 2014). There continues to be debate about the extent, nature and
even existence of a tongue body specification for Russian Cˠ. In this paper we combine
results of a new ultrasound study with analysis of Russian consonant-vowel interactions
to argue that 1) the Russian Cj/Cˠ contrast involves [back], not [ATR]; (2) Cˠ is [+back].

We used ultrasound to examine the Russian Cj/Cˠ contrast in the consonants
[p,t,k,f,s,x] in the context of following [i] and [u], for 3 speakers. Our principal component
analysis reveals holistically the independent articulatory components of the contrast, in
contrast to previous studies that either do not quantify the articulatory distinction or rely
on potentially arbitrary points on the tongue for comparisons. The figure below shows
the first two principal components, which together account for >75% of the data
variability. In this figure, the gray line represents averaged coordinates across all of the
data, a kind of “average” tongue position. (Front of the tongue is to the right.)

Based on PC1, a large
proportion (>50%) of the
variation in our data involves
coordinated movement
toward a tongue body
configuration that is raised
and fronted, having a

pharyngeal cavity that is expanded, vs. a tongue posture with the opposite
characteristics. This PC suggests that a raised and fronted tongue body and wide
pharynx are both intrinsic to the Russian palatalization contrast. It cannot tell us whether
or not the expanded pharyngeal cavity is a side-effect of tongue body raising and



fronting, as has been suggested. PC2 bears in a more interesting way on this question.
We interpret this PC as supporting the existence of a tongue body backing and raising
gesture for non-palatalized consonants, i.e. as supporting velarization over
pharyngealization in Russian. (Pharyngealization causes a lowering, not raising, of the
tongue body.) The left panel below shows this velarization for one speaker’s
representative [pˠ] (solid line), in contrast to [pʲ] (dashed) before [i], covering 5
repetitions. (Front of the tongue is again to the right.) Our results support an
understanding of the contrast as involving primarily the features [back] and [high].

Ćavar and Lulich (2021) argue for an understanding of Russian palatalization in
terms of [ATR], based not only on
their articulatory analysis but on
their phonological analysis of the
Russian vowel inventory. They
argue that Russian [ɨ], which is
said to occur as an allophone of
/i/ after non-palatalized
(velarized) consonants, is a front
vowel (a point we agree on), and

that it must be distinguished from [i] by means of [ATR]. In our much simpler analysis,
‘[ɨ]’ is simply phonetic [i] following a velarized consonant (Padgett 2001, Operstein
2010). The fact that the tongue body is robustly raised and backed for non-palatalized
consonants before [i], as shown by our ultrasound data, is one of the most persistently
overlooked pieces of evidence for the [+back] (velarized) specification of non-palatalized
consonants in Russian. The right panel above shows the tongue body configuration of
[pˠ] in the context of a following [i] vs. [u]. Though [i] (or ‘[ɨ]’) is not a back vowel, the
tongue body of [pˠ] before this vowel is as raised and retracted as it is before [u]. We will
draw on both historical and current Russian phonological processes to support the
argument that the Russian contrast is in [back]-ness. Two examples: historical /e/ before
non-palatalized consonants became [o]; today /o/ is realized as [i] when unstressed
following palatalized consonants.
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