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Palatalization of consonants in Polish beforernd §/

1. Introduction

The main aim of this paper is to measure the @egfeonsonantal palatali-
zation in Polish in two phonetic contexts: befdne tlose front vowel /i/ and
before the approximant /j/. Even though palatalirats assumed to take place
in the relevant language in both of these positidrigas been reported that con-
sonants preceding /j/ may undergo this processlassa regular way and to
a smaller extent.

In order to complete the task the author has decitd perform acoustic
measurements of the pronunciation of just one Palggment — the lateral /I/ —
in the two phonetic environments. This particulangonant is especially suited
for the experiment because of its well-defined fanmstructure. The articula-
tion of /Il before /i and /j/ has been tested onumber of carefully selected
Polish words and measured acoustically. The dtatistummary of the results
provides a clear-cut answer to the initial question

2. Language change as a result of social interactio

Janet Holmes observes that “language varies @ethmajor ways which are
interestingly interrelated — over time, in physisphce, and socially. Language
change — variation over time — has its originspat®l (or regional) and social
variation. The source of change over time is alwaysent variation” (2008:
205). In other words, differences between regiamal social variants constitute
the basis for diachronic changes in languages.chhpges spread through a com-
munity simultaneously from style to style and fragroup to group. For in-
stance, a particular age, religious, social oraegli group may use a given ele-
ment in a formal style. Later, the element may agr® a less formal style of
that group and simultaneously to the most formaegif another group.

After a number cycles of this type the change beegome complete and the
old form is entirely replaced by the new one in sppeech of all groups and in
all styles. It is interesting to note that the difen of the influence is frequently
from less to more prestige forms. Such a tendeacglso observable in the
process of borrowing or interference from a foreignguage. Frequently, an
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“importing culture” modifies its linguistic struatel toward that what is present
in a “superior culture” (cf. Foley 2004).

It is frequently assumed that linguistic changpsead through the social
networks of individuals. Separate language usdrasaa kind of bridge for the
spread of new language elements from one groupet@ther. Such “linguistic
innovators” are usually marginal members of theugsoand for a given linguis-
tic form to be adopted by core members it “needbdadtransmitted through
a number of different links or bridges” (Holmes 80@25).

It is a logical conclusion to infer that whenewe/o groups are not con-
nected through a sufficient number of individualeowact as “link-persons”,
linguistic influence is not potentially observablamited contact is the main
cause of the emergence of dissimilar dialects awentually, separate lan-
guages.

Palatalization is an interesting example of adistic element which be-
haves in a different way in a number of Slavic lages. Irena Sawicka (1995)
notes that at the last stages of the Proto-Slavnigage, the presence of palatal-
ity in pairs /CV/ depended upon the value of thasomant and not the vowel.
Since then the general tendency has been to dalgsatonsonants, but the
process has unfolded to a different degree in miffe Slavic languages.
Sawicka mentions that, for example, in Russianptdatalization of the /t/ and
/d/ preceding the high front vowel is much strongen in Polish. In Serbo-
Croatian, on the other hand, the pronunciationushsconsonants in the posi-
tion in question seems to be comparable to thefoned in English, where
palatalization does not take place. Therefore,sRationstitutes an interesting
example of a language in which changes in the Wwalgalatality functions are
most probably in progress and the acoustic analysasented in this paper
should shed more light on this problem.

3. Consonantal palatalization in Polish

In present-day Polish palatalization may take @lacthe following three
contexts:

(1) When a consonant directly precedes /i/,
(2) When a consonant directly precedes /j/,
(3) When a consonant directly precedes anothatgdalonsonant.

The first context is the most obvious. The palasdiion of a consonant pre-
ceding /il is obligatory in Polish. The second ¢dsmvever, is more problem-
atic. First of all, it should be stressed that saatontext automatically presup-
poses the articulation of /j/ in, for examplgaly (‘white”), wies (‘village"),
fioletowy (‘purple’) or pioro (‘feather’). Although this approach has been
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adopted in most of the modern literature on Pglisbnetics, in older publica-
tions the interpretation of such words was differéamely, labial palatalized
consonants were treated as independent phonemetharglide /j/ was not
marked in phonemic transcription. Such an integti@t stemmed from the fact
that /i/ and #/ were treated as one functional unit in Polish ledctawski 1984).

Consequently, labial palatalized consonants hdmkettreated as phonemes,
since they were in parallel distribution with theon-palatal counterparts (cf.
Szober 1957, Benni 1959, Bartnickadbowska 1968, Wierzchowska 1967,
1980, Jaworski 1986). The very existence of /jsich words was, therefore,
inessential. Nowadays, however, in many Polishedtisl including standard
Polish, the articulatory distinction between /ifldi is clear and the distribution
of the discussed consonants is predictable. Theyamvays palatalized when
followed by /i and always non-palatal when follaey 4/.

Moreover, by accepting that in words such as thescited above we are
dealing with an approximant following a palatalizeshsonant we may add an
additional rule that consonants are also palatiizehey are followed by /j/. In
this way one considerably reduces the size of tlisliPphoneme inventory. All
the labial palatalized consonants are in compleamgrdistribution with their
non-palatal counterparts and should be treatetiggshanes of the latter.

All'in all, in words with a palatalized labial ceonant followed by a vowel
other than /i/ one assumes the articulation oBj/analogy, the same presump-
tion is made for other similar cases. It is acogpter instance, that the pronun-
ciation of the wordsis (‘fox’), lias (‘lias’) andlas (‘forrest’) is [£is], [Ijas] and
[las], respectively.

The third context in which palatalization takeaga in Polish is disputable.
The opinion that consonants are palatalized if greyfollowed by other palatal
consonants was frequently expressed by Zdzistagb&ti(1966). Many other
authors, such as Maria Steffen-Batogowa (19753eBa Wierzchowska (1967,
1971) or Irena Sawicka (1995), state that in mases the process in this con-
text is only optional. In order to aptly summaribés particular case more re-
search needs to be done.

It is worth noting that palatalization in Polistaynalso take place in con-
nected speech on the border between two words.nAgas is most likely to
happen when the second word begins with /i/, nedtiless frequently when it
starts with /j/ and still less commonly when it resgwith a palatal consonant.

4. Gradability of palatality

From an articulatory perspective palatality isradgble feature. In Polish
phonetic literature at least two levels at whicimsmmants may be palatalized
are suggested. Authors, such as Maria Diuska (1988)usz Strutyski (1987),
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Irena Sawicka (1995), and Marek iMiewski (1997), draw an essential distinc-
tion between the ternzalatalny (‘palatal’) andpalatalizowany(‘palatalized’).
The former refers to consonants for which the phlatgion is the only place of
articulation. Such segments do not have directpalatal counterparts.

On the other hand, in the case of “palatalizedisomants the palatal area
plays the role of an additional, secondary placertitulation and such seg-
ments have their primary place of articulation tedasomewhere else. They
also have direct non-palatal counterparts. Suclvigiah suggests that some
consonants, or their phonetic realizations in paldr contexts, may be inter-
preted as “more palatal” than others.

Indeed, one may encounter many more expressi@uesting such a hier-
archy. Sawicka (1995) also makes use of the téekige zmgkczenie('light
palalalization’),potmickkas¢ (‘semi-palatality’),lekka palatalizacjglight pala-
talization’), zmekczenie czciowe (‘partial palatalization’), all of which are
contrasted withzmpkczenie petne(‘full palatalization’). Similarly, Stieber
(1966) and Steffen-Batogowa (1975) discusmianty mgkkie (‘palatal vari-
ants’) orw petni mgkkie (‘fully palatal’) andwarianty pétmgkkie (‘semi-palatal
variants’). Bronistaw Roctawski (1984), on the othend, suggests that in
purely articulatory terms we may distinguish as ynas three levels of palatal-
ity.

It is worth observing that the assumption thatfzdity is gradable is fre-
quently reflected in narrow transcription. A commexample of this are the
different representations of the allophones of tihe palatal{] and the palatal-
ized [F]. Their distribution depends either on the indiadl habits of the spea-
ker (Sawicka 1995) or the phonetic context (DlugkR&3). Similarly, Steffen-
Batogowa (1975) suggests the symbdl&][dor the palatalized allophones of
the velar plosives /k g/ preceding [i]],[{e] or [j], and [g’' k'] for the “semi-
palatal” allophones of /k g/ preceding [I'] a1][

The degree of palatality depends on the phoneintext. It is frequently
assumed that consonants are palatalized to thestiglegree when they pre-
cede /i/. The opinions concerning the position kef@, however, are divided.
Authors such as Struigki (1987) or WAniewski (1997) state that consonantal
palatalization in Polish takes place before /i/ §haithout discussing any po-
tential differences as to the degree to which tluegss takes place in the two
environments.

Still, Dtuska (1983) assumes that the palatalratoefore /i/ is stronger
than before /j/ and Sawicka (1995) discusses s@sescexemplifying such an
assumption. For instance, /I/ and /r/ may be pldathto a smaller degree be-
fore /j/ than /i/. The third context — before armtipalatal consonant — seems the
most doubtful. As mentioned above, palatalizat®ihere only optional and its
degree may be in such cases relatively low. Sawst&tes: “It is difficult to
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assess to what degree and how regularly palataliztakes place in the above
contexts” (1995: 149, my translation, t.S.). Simya palatalization in con-
nected speech on the border between two words teayba weaker. Sawicka
mentions in this caspdtmickkie warianty(‘semi-palatal variants’) and stresses
that the process is never obligatory in such amrenment.

5. Limiting the scope of investigation

The remaining part of this paper will concentratethe degree of palatali-
zation of /I/ preceding /i/ and /j/. The reason farrowing the scope of the in-
vestigation to only this case is that an in-depthin@nation of the palatalization
of all Polish consonants in all six possible enminents would be too broad for
the current publication.

The phoneme /I/ seems to be a perfect candidatanfanitial acoustic in-
vestigation of consonantal palatalization in Polighis particularly often de-
scribed as having “fully palatal” realizatiod][(especially preceding /i/) and
partially palatalized {] (in some other contexts).

Even though the degree to which this particularsomant happens to be
palatalized has never been properly investigatedjesauthors assume that
variance within the degree of the tongue heighdligginctly possible in this
case. Additionally, the consonant has a well-defifmant structure, which
makes it particularly appropriate for the experimmé&s explained in the section
below, the level of palatality may be measuredtentasis of the height of the
first two formants.

6. Acoustic characteristics of [I]/Tland [£]

The formant values of the basic allophone of tbiésR /I/ are suggested, for
example, in Kosiel (1970), Jassem (1973) and Szcdepvski (1985). The
proposed results for F1 and F2 are summarized below

F1 F2
Kosiel 300-450 Hz 1550-1750 Hz
Jassem 350400 Hz 1750-1950 Hz
Szczepankowski 350-400 Hz 1600-1800 Hz

It is worth mentioning that the lateral articutatiof /I/ involves an antifor-
mant between F2 and F3 (cf. Kosiel 1970, Kent etl@92, Dukiewicz 1995,
Pickett 1999, Johnson 2003). Consequently, the iardpl around this area is
comparatively low. On the other hand, Wiktor Jas¢&87Y3) proposes that the
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antiformant for the Polish /I/ is situated muchhegthan this. His results indi-
cate that it is actually between F4 and Fb5.

As far as the acoustic characteristics of thetplidad versions of /I/ are
concerned, one should mention Bogdan Szczepankew4dki85: 40) observa-
tion that in many palatalized consonants in Polfsh,is higher than in their
non-palatal counterparts. This opinion is alsod/édir the allophones of /I/ ex-
amined in this paper. Jassem (1973), for instadiseusses the raising of the
second formant to 2200 Hz fof][and to 2400 Hz for4]. The results presented
in various publications by Wierzchowska also intkctis tendency. The values
of F2 for [F] she proposes are 2300 Hz (1967), 2500 Hz (1980)2800-3000
Hz (1971).

On the whole, the second formant is the main dmoakment which may
be used in measuring the degree of palatality. thaidilly, one may also take
into account the height of F1, since it is commamdgociated with vertical ton-
gue movements (cf. Stevens et al. 1953, Roctaw8Kb,1Kent et al. 1992,
Dukiewicz 1995) and palatalization, by definitianyolves raising the tongue
towards the palate.
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Figure 2: [f] in [l'as]; mean F1 = 386 Hz, mean F2 = 1684 Hz
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In the initial experiment presented in this sattibe acoustic value of [l],
[1] and [K] was tested on the basis of the author’s prontiociaf the words
las (‘forest’), lias (‘lias’) andlis (‘fox’). In the spectrograms of the three exam-
ples the initial element is in each case separfabed the rest of the utterance by
dotted lines and the mean values of its first tarorfants are presented below in
the respective Figures. It is easily observablg tmexpected, F2 is the lowest
for [I] (Figure 1), slightly higher for {] (Figure 2), and the highest fof][(Fig-
ure 3). Moreover, the F1 in the three cases is pdsitioned as predicted. It is
the highest for [I], slightly lower for ] and the lowest for].

Figure 3: K] in [£is]; mean F1 =271 Hz, mean F2 = 1836 Hz

Even though the above results substantiate the ¢kt the palatalization
of /Il in Polish is gradable, further research reetedbe conducted. The fact that
the speaker knows precisely which element of proiation is being investi-
gated may bias the results. Furthermore, in ordetraw reliable conclusions
more than three examples need to be examined.

7. Designing the experiment

As stated in the introduction, the major aim d thaper is to measure the
degree of palatalization of /I/ in Polish beforeatid /j/. The parameter which is
to be estimated are the mean values of F1 and FE2eipronunciation of the
lateral approximant followed by /i/, /j/ and voweadther than /i/. In order to
obtain unbiased results the informants have nat bdfermed of what is being
investigated. The instruction they were given wess fo read into a microphone
the examples listed below (in the version presettdde respondents the words
had been mixed randomly).

(For “/Il + vowel other than /i/, excluding/’)
(1) latawiec'kite’,

(2) lodowiec‘glacier’,

(3) lemur'‘lemur’,
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(4) lubié (to like’,

(For “NI + [jI™)

(5) liany ‘lianas’,

(6) liofilizacja ‘lyophilization’,

(7) lielynazaura'Leaellynasaura’,

(8) Liuwa (the name of a king of the Visigoths living in &t&ntury,)

(For “NI + [iI™)

(9) lina ‘rope,)
(20) lis¢ ‘leaf,

(12) lis fox’,

(12) lizak ‘lollipop’.

The context “/I/ + vowel other than /i/” was testen four examples because
there were four possible vowels to choose flfoBven though palatalization
should not take place in any of these words, aag¥periment could have been
carried out on just one of them, it seemed necgdsachoose a larger number
of examples. Moreover, the different levels of thegue height and advance-
ment in the articulation of the four vowels shohldse an influence on the pro-
nunciation of /I/ and its formant structure, whishan additional interesting
element to measure.

The second context “/I/ + /j/”, involving the aljed “weak” palatalization,
could also have been tested on just one exampuleeth one may argue that it
would even be preferable, since words beginnindp Wit followed by /j/ are
extremely uncommon in Polish. Still, in order totab reliable results more
than one example was chosen.

A possible solution to this problem could haverbeeselect words with the
intended phoneme combinations internally rathen thaithe beginning. This
would lead, however, to an even greater obstacte. Yowels preceding /I/
would influence its pronunciation and the measur@meould not be accurate.
For this reason, the author found words beginniith iV + /j/ + one of the four
vowels in the words considered in the first set,rbast of them are very rare.

The last four examples were easy to find. The éoatlon “/I/ + /il" is
common in Polish.

The sample involved 10 men and 10 women aged 2@ twho are native
speakers of Polish. They all come from the regimurad Kielce in Poland.

! In phonemic terms, there are six vowels in Poligh?i/, /a/, /o/, e/ and /ul. The
first two had to be excluded - /i/ was separatebted in the last group of words
involving “strong” palatalization and//does not usually appear after /I/.
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8. The problem of segmentation

During analysis of the gathered data the majoblpra which immediately
arose was the segmentation of speech. In some tasedecision on where
exactly /Il ends and the next phoneme begins wag. & a number of exam-
ples one could observe a very short but distincstoaf air at the end of /I/ (cf.
Figure 4).
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Figure 4: An example of the "weak plosion" in tiveaf stage of /Il ifAigtg]

Such a weak plosion is the result of the tongleasing its contact with the
alveolar ridge (cf. Wierzchowska 1980, Szczepankow385, Pickett 1999). In
other cases the border was established on the bhdl®e reduction of the
acoustic energy between /I/ and the next segmdrithvwas clearly visible in
many oscillograms (cf. Figure 5).
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Figure 5: An example of the reduction of the aceushergy between /I/ and a following
vowel in [lubiif]
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Additionally, in some recordings one could obseaveisible enhancement
of the acoustic energy for vowels following theelal approximant (cf. Figure
6). Still, in some cases the decision where toepthe boundary was made on
the basis of auditory sensations. In such problentatses it was the middle of
the format transition which was most frequently sga
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Figure 6: An example of the enhancement of the stcmenergy for vowels following /I/ in
[lemur]
9. Results

As mentioned before, each example selected foexperiment was tested
on 20 native speakers of Polish. Each articulatibfl/ in the examples was
analyzed in terms of the mean value of the first aacond formant and the
results were recorded.

On the basis of the obtained data the mean vau€4 and F2 of /I/ for
each example were calculated. These averages esenped in Diagram 1 (for
individual words with “/I/ + vowels other than Ahd #/"), Diagram 2 (for indi-
vidual words with “/I/ + /j/”) and Diagram 3 (fondividual words with “/I/ +
).

Additionally, the average values of F1 and F2dibiof the examples repre-
senting a given phonetic context are provided leesi@ch diagram. They are
also directly compared in Diagram 4.

It should be noted that ten of the participanesraale and the other ten are
female; consequently, the variability in the indival scores obtained for each
example is much smaller within these two groupsttie variability of the
results for each example in general. This is du¢h&fact that the relative
height of F1 and F2 depends directly on the hexgti0, which is usually sig-
nificantly higher for women than for men.

The differences between the mean results for E1F2nin Diagram 1 corre-
spond to what was expected.létawieg where /I/ is followed by /a/, F1 is rela-
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tively high in comparison to the average valuefbfobtained for the other
three words. This reflects the open articulatiorthaf vowel. The value of F2,
on the other hand, is average, because on theohtalzarticulatory scale /a/ is

a central vowel. Inodowiecthe mean height of F1 for /I/ is average and F2 is
relatively low, reflecting the mid-open, back awietion of /o/.

2000

1800

1600 —_—

1400 —

1200 —

Mean for “/I/ + vowels

1000 [ |EMeanFlof/ other than /i/ (andi)”
[]Mean F2 of /I

800 — ﬁ F1 F2

600 — 377 Hz 1584 Hz

-1 AHE

N+ /al N+ /ol N+ lel N+ Jul
(latawiec) (lodowiec) (lemur) (lubic)

Frequency in Hz

Diagram 1. Mean F1 and F2 for individual words with+ vowels other than /i/ (and/)”

Similarly, the average value of F1 and high F2eimur mirrors the mid-
open, front pronunciation of /e/, and the low valaé both F1 and F2 ilubisz
reflect the close, back articulation of /u/. Theame&esults for all of the exam-
ples representing the first context analyzed, pledibeside Diagram 1, confirm
that the articulation of /I/ involves here a lowaerd less advanced position of
the tongue than in the case of the examples gimethé other two contexts. In
comparison to the mean results cited next to Dragzaand 3, here F1 is clearly
the highest and F2 the lowest.

There is not much variability in the mean valué$d and F2 of the four
examples in Diagram 2. The immediate conclusion might draw from this
observation is that the articulatory influence ofvels following /j/ does not
reach /I/. The only noticeable dissimilarity cormtethe slightly higher F1 and
lower F2 of /I/ inLiuwa. The fact that the lateral approximant happensttess
palatalized in this example than in the other thmesy be due to the problems
some of the participants had in reading this wardwa is a very rare proper
name, and most of the participants encounteredritttfe first time. This is
probably why some of them had to try two or evereehtimes before they pro-
nounced the word correctly. The problems with atéton of this example are
also visible in the prolonged articulation of /lion average it lasted more than
one second, which is much longer than in the cat®eather three words.
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Frequency in Hz

2000

1800 | —

1600 —

1400 -

1200 I Mean for “/Il + /il
1000 — ’W F1 F2
600 CiMean P20l 337 Hz 1820 Hz

600 —

o B BN IS NS

N+ 1jf + laf N+ 1jf + o/ W+ il + lel N+ i) + Il
(liany) (liofilizacja) (lielynazaura) (Liuwa)

Diagram 2. Mean F1 and F2 for individual words wifth+ /j/”

The mean results for the examples representingseicend context, pro-

vided beside Diagram 2, clearly indicate that tbeifon of the tongue is here
higher and more advanced than in the previous dasewhich on average
amounts to 337 Hz, is 40 Hz lower than the corredjmg results for the first
context. Moreover, the value of F2 is 236 Hz higttean the average result
obtained in the previous case.

Frequency in Hz

2000 —

1800 —

1600 —

1400 —

1200 —

1000 L Mean for “/If + /il
[]Mean F2 of /1/ Fl F2

800 —
302 Hz 1980 Hz

600 —

400 —

RN

Diagram 3. Mean F1 and F2 for individual words with+ /i/”

The variability in the mean results presented iimgtam 3 is also low. Only

in the case ofizak is a slightly lower F1 and higher F2 noticeableggesting

that /I/ is more palatalized in this word than Ire tother examples from this
group. On the whole, the mean values of F1 andoF2lf the examples repre-
senting the context “/I/ + /i/”, summarized besidmgram 3, prove that pala-



Palatalization of consonants in Polish beforend &/ 175

talization tends to be stronger here than in tle¥ipus case. F1 is, on average,
35 Hz lower than in the result obtained for “/l/j#, and F2 is 160 Hz higher.

In Diagram 4, the average results for the thredyard contexts are com-
pared directly. It is clearly visible that the valof F1 is the highest in the first
phonetic context, lower in the second and the Ibweshe third. Conversely,
F2 is the lowest in the first, higher in the secand the highest in the third.

2000 —

1800

1600 —

1400

1200

1000 [l Mean F1 of /I

[[]Mean F2 of /I

800

Frequency in Hz

600

400

0 \ \
Context1 Context2 Context 3

Diagram 4. Mean F1 and F2 of /I/ in the three arediycontexts

It should be emphasized, however, that what has beown in this paper is
only a tendency for palatalization to be strongéemwa consonant is followed
by /i/ than by /j/, and not an absolute rule. Intfaone may find numerous ex-
amples in which the value of (one of) the analyfeuinants contradicts the
established tendency. For instance, the articulagio/l/ by participant number
1 in the wordiofilizacja involves a lower F1 than iis. The results are 314 Hz
and 324 Hz, respectively. Moreover, in his artitiola of lis¢ both of the two
formants have values which, when compared to thelteeforliofilizacja, con-
tradict the general rule. In the former exampleaRfounts to 337 Hz and F2 to
1621 Hz, while in the latter the mean value of 814 Hz and F2 is 1684 Hz.
Similar inconsistencies may also be found in treeaaf the data on the bases of
which Diagrams 2 and 3 were prepared. For exantpéeyalue of F1 in the
pronunciation of /I/ by participant number 3liuwa (351 Hz) is higher than in
lubisz(313 Hz). Additionally, in the same participantisieulation oflemurand
lielynazaurathe values of both formants are opposite to tHaitkvwould be
expected. The F1 for /I/ ilemur amounts to 289 Hz and F2 to 1679 Hz, while
the values of the formants lrelynazauraare 324 Hz and 1525 Hz, respec-
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tively. Such cases substantiate the aforementiclach that consonantal pala-
talization before /j/ tends to be not only weaket, also less regular than before /i/.

10. Conclusion

The results obtained in the experiment describettis paper confirm the
null hypothesis. From an articulatory point of vigalatalization of the Polish
/Il'is gradable — it tends to be stronger befdrth&n before /j/.

Nevertheless, there are issues connected wittutinent project which need
to be further investigated. For instance, it seemsessary to measure the
“amount” of palatality in consonants other thanrlthe two phonetic contexts
dealt with above. The lateral approximant has m®sen as the perfect candi-
date for this initial examination, but, in orderdget a broader perspective on the
way that palatalization functions in Polish, otipaissible cases should also be
analyzed. Additionally, other phonetic contextsvimch palatalization occurs in
Polish also deserve further examination. It woutdulseful to find out to what
degree the process takes place across word boesdariconnected speech.
Finally, there are many other issues connected théh palatality in Polish
which could be examined from the acoustic poinwviefv, e.g., the average
length and formant structure of /j/ following paked consonants in compari-
son to /j/ in other contexts.
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