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OBSERVATIONS ON AFFRICATES IN LIVONIAN
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Abstract. The aim of the current article is to observe affricates in Livonian. Studies on
the Finnic languages have described affricates in South Estonian, Veps, Votic, and Kare-
lian, while Livonian affricates are poorly studied. The phonetic data used in this article
show that the voiceless alveolar affricate /ts/ [tAs], voiceless palatal alveolar affricate /
t§/ [tf], and their voiced counterparts /dz/ [dz] and /d#/ [d3] are found in the Livonian
phonological system. Also, the occurrence of a palatalised /ds/ [dif] was detected. The
words containing affricates are primarily Latvian loanwords as well as descriptive and
onomatopoeic words. There are some acoustic characteristics that differentiate Livonian
affricates from consonant clusters. For instance, the duration of affricates is quite short,
being sometimes even shorter than that of single fricatives. The transition from the stop
to the following fricative in Livonian affricates is not as sharp as in the case of similar
consonant clusters. Also, the existence of the broken tone or stad must not be ignored in
Livonian, as it can cause changes in the location of the syllable boundary.
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1. Introduction

An affricate can be defined as a sound consisting of a stop! (or
closure) and friction in the same place. It is a sequence of a stop
followed by a homorganic fricative (e.g., Ladefoged and Johnson 2011).
The place of articulation is generally the same for both elements. The
most common affricates in the world’s languages are the voiceless
alveolar /ts/ [ts] and palatal alveolar /t§/ [tj'_|2 Whether the affrication

1 The terms stop, occlusive, and plosive are often used interchangeably. However, some
linguists distinguish them and refer to these terms in describing different features of
the consonant. Stop refers to the airflow that is stopped; occlusive refers to the articu-
lation, which blocks (occludes) the vocal tract; plosive refers to the release burst (plo-
sion) of the consonant.

2 Corresponding IPA symbols here and henceforth are given in square brackets. In IPA,
affricates are represented by two symbols joined by a tie bar [~ ].
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in a particular language is solely a matter of phonetic realisation or
plays a phonological role, is a question that can primarily be settled at
the phonological level. Equally, there are often phonological reasons
in particular languages to analyse phonetic affricates as representing a
phonological sequence of a stop and fricative or as two phonologically
independent elements (Laver 1994: 365). The present article deals with
the affricates of Livonian. The aim of the paper is to describe the pho-
nological and phonetic nature of Livonian affricates.

In describing units of speech at the phonetic level, some degree of air
turbulence (friction) at the release of a stop is almost always identified
(e.g., Clark, Yallop, and Fletcher 2007, Laver 1995). The release of air
normally occurs very rapidly and the moment of release is characterised
by a burst of acoustic energy that is only very short-lived. This is usually
so short in duration that it counts as part of the release burst of the stop
itself. However, there is another phonetic option. When the release is
strongly frictional and is extended in duration, it can be identified as a
separate fricative phase of the articulation. Such a single complex seg-
ment, in which the articulators release an occlusion through a controlled
fricative phase, is known as an affricate (Clark, Yallop and Fletcher
2007: 65, Laver 1994: 363-364).

It is often difficult to decide whether a stop (plosive) and fricative
form a single affricate sound or a consonant pair. This question depends
on whether these components are to be regarded as separate phonemes
or not. Therefore, it is difficult to draw a line in classifying affricates.
They are rather a middle class between simple plosives and plosive-
fricative compounds (Ladefoged, Maddieson 1997).

The segmental organisation of languages is not always so easily
described. In some cases, a language may actually distinguish between
one-segment and two-segment articulation. For example, most English
speakers probably regard the initial consonant of chip, chain, chop as a
single consonant, even though it consists of a stop and a fricative. Dis-
tinguishing between a word-initial affricate and a word-initial sequence
of stop + fricative in English is not possible. But in such cases as he
cheats vs heat-sheets or what can each add? vs what can eat shad?
there is possibly a distinction. Another well-known example from Eng-
lish in which a distinction depends partly on the relative duration of
audible friction is in the two cases: between why choose, with a palato-
alveolar affricate [ﬁ], and white shoes, with a sequence of an alveolar
stop [t] followed by a full palato-alveolar fricative [f]. The friction in
why choose is relatively short, and the friction in white shoes is rela-
tively long (Clark, Yallop and Fletcher 2007: 70, Laver 1994: 365).
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In cases where some languages have affricates and others may have
plosive + fricative sequences, that which appears to be identical in artic-
ulation proves not to be valued in the same way in different languages.
For instance, the sequence [ts] occurs in English — cats, Dutch — etsen
‘to etch’, and German — zehn ‘ten’ or witzig ‘funny’. While in English
and Dutch this sequence is not an affricate, in German it is normally
counted as a single-segment affricate and not simply a sequence of
[t] and [s]. Affricates of this type are quite common and are normally
represented as single letters within the spelling system of the relevant
language, e.g.,

[ts] Polish and Czech c¢ in co (what) cena (price)
[dz] Italian z in zona (zone) zero (zero)
(Clark, Yallop, and Fletcher 2007: 70)

IIse Lehiste (1960) compared the consonant cluster and affricate
found in the English phrases white shoes vs. why choose. In the first
phrase, the consonant cluster occurs at the boundary between two lexi-
cal words. In the second phrase, the second word starts with an affricate.
Lehiste found (1960: 37-38) that the stop has approximately the same
duration in the consonant cluster and also in the affricate. However, the
friction has the same duration as the whole affricate itself.

There is a study on the Hungarian affricate /ts/ and consonant cluster
/ts/ by Tamas Tarnoczy (1987). He measured the durations of the
Hungarian affricates and consonant clusters. According to his measure-
ments, the difference between short and long affricates is an unchanged
duration of the fricative and a lengthening of the plosive almost by half
of its duration.

2. The Finnic context of Livonian affricates

Reconstructions of the Proto-Finnic phoneme system reveal that sin-
gle affricates and geminate affricates were found in this system. For
example, Petri Kallio (2007) has thoroughly described the Proto-Finnic
consonants and their changes in history. A general comparison of the
Early Proto-Finnic and Late Proto-Finnic consonants shows the ten-
dency of single consonants to decrease in number and geminate con-
sonants to increase. On the basis of changes in the consonant system,
there is a possibility to differentiate between the so-called old or early
developments and new or late developments. Table 1 shows the Proto-
Finnic consonant paradigms.
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Table 1. Early Proto-Finnic and Late Proto-Finnic consonant para-
digms (Kallio 2007: 230).

Early Proto-Finnic Late Proto-Finnic
Single p t k p t k
consonants & ¢ c
s S § N h
0 0’
m n n n m n
/ I
r r
v J \ J
Geminate pp Mt kk pp kk
consonants & & cc
s
mm  nn
1

One of the changes that concerns affricates is, for instance, the
neutralisation of word-initial *¢ ~ *s and *¢ ~ *$. The deocclusion of
word-initial affricates *¢ > *§ and *¢ > *§ was probably the first process
that took place. Subsequently, a new word-initial *¢ and *¢ began to
appear mostly in descriptive-onomatopoeic words. Also, the elimina-
tion of alveolar affricates *¢ > *¢ and *¢¢ > *#§ occurred (Kallio 2007).

Affricates are found and generally appear in newer expressive
words, loanwords, also in some old words in such Finnic languages
as South Estonian (e.g., tsukoldaqg ‘to bathe’), Karelian (tSukeldoa ‘to
dive’), Veps (¢uklahtada ‘to dive’), and Votic (tsiild “village’). In South
Estonian, affricates are found also in old vocabulary, e.g., in such words
as hiidsi ‘coal’, koiids ‘rope’.

Affricates are well represented in Votic (Ariste 1948: 14—15). The
voiceless palatal affricate /t§/ is very common in Votic, appearing in
such words as #Sdsi ‘hand’, kurtsi ‘stork’, etc. Votic has been in contact
with Russian, but the Votic affricate is less palatalised and is pronounced
further back than Russian u. The affricate /t§/ has a voiced equivalent /
dz/, which is found mostly in Eastern Votic, for example, redzed ‘sled’,
audzid ‘pikes’. Paul Ariste includes voiceless /§tS/ (Russian m1, e.g.,
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Stsetina ‘bristle”), found in Russian loanwords, and voiceless alveoden-
tal /ts/ (kutsun ‘I call, I invite’) in the list of Votic affricates. Affricates
take part in quantity alternation, e.g., pittsd ‘long, NSg’ : pitsa ‘long,
GSg’.

Tiit-Rein Viitso has analysed Veps affricates in his study on the pho-
nology of the Finnic languages (Viitso 1981, supplemented version in
Viitso 2008). In Veps, there are the word-initial affricates 5 ~ ¢, word-
medial ts ~ ¢, t§ ~ ¢, 1§ ~ ¢, dZ ~ 5, and word-final s ~ ¢, t§ ~ ¢. The main
problem with these affricates is whether they represent single phonemes
(affricates) or phoneme compounds. There are morphological argu-
ments concerning #5, and the situations where it should be considered a
phoneme compound. For instance, the word veits ~ vits ‘knife’ declines
as veits (NSg) : veitsen (GSg) : vest (<< *veist) (PSg) : veitshe (111Sg).
The loss of the plosive appears in the partitive case. However, there
are also arguments in favour of its analysis as a single phoneme. For
example, Veps is strongly influenced by the Russian language and in
Russian there are the affricates /c/ and /¢/. Also, the speaker’s intuition
should be considered. Affricates in North Veps are written in Cyrillic as
y and u, but not as the combination of letters mc and mwu (Viitso 2008:
214-215).

In Estonian, the presence or absence of affricates has been a much
debated issue. There are different views with respect to this topic. Paul
Ariste (1953: 51-53) has considered the consonant clusters /ts/, /t§/, /dz/
to be affricates, i.e., sequences of a plosive and homorganic fricative.
However, Mati Hint (1998: 136) suggests that there is no reason to talk
about affricates in the Estonian literary language, as the /ts/ sequence
behaves much the same as the /ks/ and /ps/ sequences. It is rather impos-
sible to consider /ks/ and /ps/ as single sounds in Estonian, so the /ts/
sequence should be treated as a consonant cluster instead.

On the basis of morphological and phonological studies, it is certain
that affricates are present in South Estonian dialects. Salme Nigol has
given a thorough overview of affricates in the Hargla dialect (e.g., Nigol
1957, Nigol 1994). Mati Hint has described the phonetic and phonologi-
cal system of the Rouge dialect (Hint 1965). He notes that affricates
occurs in all three quantities and in the most important positions where
plosives and /s/ appear. He proposes that the South Estonian affricate /
ts/ cannot be considered a consonant compound, because of the three-
way quantity opposition. He finds it especially important to note that
affricates appear in the codas of over-long syllables (e.g., koids ‘rope’).
Still, Hint finds that the phonological affricate causes certain difficulties
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both in the phonological and morphological system. The reasons for that
are the absence of /ts/ sequences in the phonological system and the loss
of the morphemic boundary in the case of the affricate (for instance, the
word leidmd ‘s/he finds’ — leidse ‘s/he found’) (Hint 141-142).

Pirtel Lippus (2005) studied the durations of the affricate /ts/ [ts] in
Voru South Estonian and compared the results with Standard Estonian /
ts/. His acoustic analysis confirmed that the affricate /ts/ [tAs] in Voru dif-
fers from the consonant cluster /ts/ in Standard Estonian. The analysis of
the materials from VOru and Standard Estonian speakers showed that in
the position with a quantity opposition, there is a ternary opposition for
the affricate /ts/ [ts] in Voru. There is definitely an affricate in Q1 words
the Voru dialect as a consonant cluster is not possible in this context.

One of the major sound laws from Proto-Finnic to Proto-Livonian
is the deocclusion *c¢ > *s (Kallio 2016: 40—41). This elimination is
common to all of Finnic with South Estonian being the only exception,
e.g., *cika > *sika (> Courland Livonian siga, Salaca Livonian Siga)
‘pig’, *siici > *siisi (> Courland Livonian si’Z, Salaca Livonian $ius)
‘charcoal’. There are two exceptions to this elimination. The first one
is the development *ck > *tk, common to all Finnic languages with
the exception of South Estonian, e.g., *kocka > *kotka- (> Courland
Livonian kuotkanoz, Salaca Livonian kotkas) ‘eagle’ (Kallio 2016: 40).
The distribution of the second development *cr > *#r is rather unu-
sual. It covers Livonian, South Estonian, most of North Estonian, Votic,
and East Finnish, e.g., *kecrd > *ketrd (> Courland Livonian kie 'ddor)
‘spindle’, *ocra > *otra (> Courland Livonian vo 'ddorz, Salaca Livo-
nian odr) ‘barley’ (Kallio 2016: 41). The elimination of the phoneme
*c as a result of this change gave a chance to phonologically re-analyse
the geminate *cc as the cluster *ts. Thus, the old Finnic affricates dis-
appeared from the Livonian language. Probably due to contacts with
neighbouring languages, foremost with Latvian, at some point affricates
began to develop again. In Livonian, affricates appear mostly in loan-
words, descriptive and onomatopoeic words, but also in some native
words.

3. Affricates in Livonian
There are 23 consonant phonemes (excluding affricates) in contem-

porary Livonian: /b,d, d, g, p,t,t, k, f,v,h,j, L], m,n,n, 1,1, 2 s, Z, §/
(see Table 2).
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Table 2. Livonian consonants.

Bilabial | Labio- | Alveo- | Post- Palat- | Pala- | Velar | Glot-
dental lar alveolar | alised tal tal
Plosive |pb [pb] td[td] td[tid] kg [k g]
Nasal m [m] n [n] n [nf]
Trill r [r] T [11]
Fricative fv[fv]|sz[sz] SZ[[3)3] h [h]
Lateral 1[1] 1[17]
Approxi- j Il
mant

The Livonian plosive t is pronounced as a voiceless consonant, being
similar to the corresponding plosive in Estonian and Latvian. The short
plosive d is voiced word-initially and in voiced position (e.g., sada
‘hundred’). In front of s and in word-final position, d is weak and voice-
less (or half-voiced) (e.g., la’gt6 ‘to lay out’, ke’g ‘cuckoo’). The voice-
less fricative s is similar to Estonian and Latvian s (e.g., sova ‘stick”).
The alveolar fricative z is fully voiced word-initially and in voiced posi-
tion (e.g., zup ‘soup’, iza ‘father’). The fricative § is voiceless (e.g.,
Sirts ‘apron’). The fricative Z is fully voiced in word-initial and voiced
position (e.g., aza ‘thing’). Word-final z and Z can sometimes become
half-voiced or unvoiced.

In the Livonian phonological system, generally four affricates are
found: /ts/ [tAs] and /t§/ [:c]] and their voiced counterparts /dz/ [CE] and /
dz/ [dg]. In addition, palatalised /ds/ [(Fj] also occurs. There are single
affricates and affricates that are part of consonant clusters (e.g., tSaba
‘a fool’, jdrandz ‘away’).

The presence of affricates in Livonian is quite a new phenomenon
and is generally connected to loanwords and descriptive-onomatopoeic
words. For instance, Lauri Posti (1942: 139) notes that word-initial
voiceless affricates /ts/ and /t§/ in Livonian are found in either Lat-
vian or German loanwords and descriptive words. But the nature of
an affricate cannot always be unambiguously described. For instance,
Posti indicates that there are words such as zsi/ [tsill] ‘hedgehog’ (in
Posti’s transcription tsil (~ sil), est siil, Iv ezis) where the combination
/ts/ should not be treated as an affricate, as originally this used to be §
(Posti 1942: 139).
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Livonian affricates clearly have many equivalents in Latvian. The
inventory of consonant phonemes of Standard Latvian distinguishes
dental/alveolar affricates /ts/ [:cg] and /dz/ [&E] and postalveolar/palatal
affricates /tS/ [ﬂ] and /dz/ [&3] (e.g., Laua 1997, Urek 2016). In Livo-
nian, affricates are represented as two letters within the spelling system,
while in Latvian, /ts/ and /t§/ are represented as the single letters /c/
and /¢/.

Affricates are characteristic also of Salaca Livonian, spoken within
the territory of historical Livonia (Pajusalu 2011: 224, Winkler and
Pajusalu 2018: 51-61). In Salaca Livonian, five types of affricates are
observed: ¢ [ts], ¢ [ts'], ¢ [tf], 5 [dz] and % [d3].

(D) c [tAs] occurs word-initially in such words like tsirlingki ‘lark’,
word-medially mytsa ‘wood’, word-finally jdets ~ jddits ‘in front of,
before’.

(2) ¢ [ts/] occurs word-finally, for instance in klantsj ‘bag; pocket’.

(3) ¢ [tf] appears word-initially in fsaun ~ tSaun ‘marten’ (est nugis, Iv
cauna), also as the first part of the consonant cluster kuzski ‘puppy’,
word-finally o#s ‘look for, ImpSg2’.

4 3 [(fz] word-initially dzerul” ‘cranberry’ (est johvikas, 1t dzervene),
word-medially sdedzed ‘pretty, NPI’, word-finally kuods (~ kuod)
‘court’.

(5) % [d3] dZuokzed ‘gums’.

In Livonian literary sources (see Damberg 1978a, 1978b, Ernstreits
2013 for details), the marking of affricates was evident already in the
19th century. For example, in the Gospel of Matthew (1880), Gothic let-
ters were used and the orthography corresponds to the Latvian spelling
system at that time. In marking affricates and fricatives, the old Latvian
spelling system is used (wot/schuhb = votsub ‘he or she seeks’, wikfch
maizont = viz ma’itsont ‘five pounds’).

In the 1920s and 1930s, the discussions concerning the creation of a
Livonian orthography were very active. There were attempts to use the
dialect of Ira village as the basis for the Livonian spelling system. In
1932 and 1933, following the suggestion of Mart Lepste and Laimonis
Rudzitis, two Livonian calendars were published using the Ira dialect.
The letters c and ¢ were added to the alphabet to mark ¢s and s, e.g., mic
‘how many?’, neicod ‘girls’, vocco ‘to seek’. However, this innovation
seems a little unreasonable, as the syllable boundary is in the middle of
/ts/ and /t§/ (for instance, in méca ‘forest’ : mocco ‘forest, PSg, 111Sg’).
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c and ¢ are written mostly in cases where there are morphological alter-
nations and not just where they occur phonetically, e.g., jieds ‘in front
of, before’ but not jiec. However, on some occasions /c/ and /¢/ are used
anyway, e.g., dc kuskis ‘somewhere’ (ddskuskis, est kusagil), kyncroda
‘ploughshare’ (kindzroda, est adraholm).

4. Materials and method

The purpose of the current paper is to describe Livonian affricates
and provide some acoustic data. This research study does not attempt to
be a comprehensive phonological or phonetic study with a large amount
of data. The focus here is mostly on single affricates, as this is a good
starting point for the further study of affricates as part of consonant clus-
ters. Also, the study of the palatalisation of affricates remains a topic for
future research. All the spectrogram examples presented in the discus-
sion show single affricates.

The sources of the word examples in the current paper are the
Livonian-Estonian-Latvian dictionary (Viitso and Ernstreits 2012,
the online version has been available since 2013) and the Livonian
dictionary (Kettunen 1938). Examples use the Standard Livonian
orthography with the IPA® equivalent is given in square brackets. For
acoustic data, old Livonian recordings from the AEDKL* were studied.
The test words were segmented using the Praat software package
(version 6.0.43). Test words were collected from two native Courland
Livonian speakers. The female speaker EZ (born in 1914) was recorded
in 1997. The male speaker PD (born in 1909) was recorded in 1986.
Both speakers are from Sikrog village, which belongs to the Eastern
Livonian dialect area.

The acoustic data come from controlled speech, in which test words
occurred in sentence-initial (SI), phrase-initial (PI), phrase-medial (PM),
phrase-final (PF), and sentence-final (SF) position. In the tables, all the
segment durations are presented. The durations of the segments in focus
are highlighted. For each affricate, the durations of the closure (or stop-
stage, occlusion) and the following frication are given together with the
entire affricate duration. In the analysis of the acoustic examples, the

3 IPA = International Phonetic Alphabet
4 AEDKL = University of Tartu Archives of Estonian Dialects and Kindred Languages
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durations of the sequences and segments as well as the transition from
the stop to the following fricative are in focus.

5. Discussion

In the following sections, four main types of Livonian affricates
will be discussed: voiceless alveolar /ts/ [ts], palatal alveolar /t8/ [tf],
and their voiced counterparts /dz/ [dz] and /dZ/ [d3]. These affricates
occur in word-initial, word-medial, and word-final position and are
most evident in loanwords, especially in Latvian loanwords as well as
descriptive and onomatopoeic words. In the current analysis, the focus
is generally on single affricates. In addition, comments on voiced /ds/
[ds] and /d§/ [dif] will be provided.

Most problematic is the occurrence of voiceless /ts/ and /t§/ in word-
medial position between vowels and whether in this position they should
be interpreted as geminate affricates or as sequences of consonants.

5.1. Word-initial affricates

The voiceless affricates /ts/ [tAs], /t8/ [ﬁ] and the voiced affricates
/dz/ [dz] and /dZ/ [d3] can appear in word-initial position in Livonian. In
word-initial position, only single affricates are possible. Words starting
with voiceless /ts/ and /t$/ are better represented in Livonian than words
starting with their voiced counterparts.

Voiceless word-initial affricates /ts/ [ts] and /t§/ [tf] are present in
Latvian and German loanwords as well as in descriptive and onomato-
poeic words, e.g.,

tsak [tsaklimi] ‘cusp’ (de Zacke, est sakk, Iv robs)

tsepja [tseplia’] ‘oven, stove’ (est ahi, péletusahi, Iv ceplis)

tstrlinki [tfizrligki] ‘lark’ (est looke, Iv cirulis)

t5th-tStk [tfi:k-tfi:k] ‘the sound a mouse makes’ (est piiks-piiks, Iv ciep
ciep, I CT)

15120 [tfu:39] ‘to whisper’ (est sosistada, Iv cuksteér)

tsdrrks [tfeer:ks] ‘the sound of something coming apart at the seams’ (est
kdrr, Iv krauks)

tSolk [tfolk] ‘slop’ (est solk, solgivesi, Iv samazgas)

t505ko [tfofka] ‘to prod’ (est susata, v iebakstit), etc.
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In the following examples, a comparison of word-initial /ts/ and a
word-initial single fricative is presented. In Figure 1, the spectrogram
of the place name 7sdlmot [tselmot] ‘Tsdlmot (river)’ (est Tsdlmoti
jogi, Iv Celmupe) is shown. The corresponding segment durations are
given in Table 3. In Figure 2 and Table 4, the spectrogram and the seg-
ment durations of the word seiskimdo ‘seventy’ (est seitsekiimmend, 1v
septindesmit) are shown.

‘WI'H
il '~~fﬂ“i|iul||lh L
i i "YI\‘."‘“‘W“ i ‘

ik

Figure 1. Spectrogram of the sentence-final test word 7sdlmoto
“Tsdlmot, 111Sg” (pronounced by male speaker PD).

Table 3. Segment durations (in ms) of the word 7sdlmoto “Tsdlmat,
11ISg’ (SF = sentence-final position, pronounced by male speaker PD).

lcrm|cam| vi | e3 | ca|va|cal|va|ms
SF‘61 ‘ 74‘140‘108‘ 97 ‘ 83 ‘125‘112 135
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M0,
it |

Figure 2. Spectrogram of the phrase-medial test word seiskimdo
‘seventy’ (pronounced by male speaker PD).

Table 4. Segment durations (in ms) of the word seiskimdoé ‘seventy’
(SF = sentence-final position, pronounced by male speaker PD).

lctist] vi | va | c2| 3| va|cal|cs| va
PF | 191 | 106 | 113 | 128 | 82 | 93 | 128 | 30 | 102

There is a remarkable duration difference between the word-initial
affricate and word-initial single fricative, 135 ms vs. 191 ms. The clo-
sure and the frication in the affricate are also rather short in duration.

The voiced affricates /dz/ [dz] and /dZ/ [d3] in word-initial posi-
tion are considerably less represented in Livonian. They occur in similar
word types as voiceless word-initial affricates, i.e., in Latvian loanwords
as well as descriptive and onomatopoeic words. These affricates are gen-
erally followed by the high vowels i or u, for example in the words

dzr’ksol [dzi:’ksal] ‘vein’ (est soon, v dzisla)

dzin dzip [dzin' dzin'] ‘the whining sound mosquitoes make’ (est pinn-
pinn, It dzin dzin)

dzindzo [d3ind3s] ‘to make the whining sound of mosquitoes’ (est
piniseda, v dzinkstér)

dzutsko [dzuksto] ‘to prod’ (est susata, Iv bakstit)
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Unfortunately, there were no acoustic data found consisting of
voiced word-initial affricates.

5.2. Word-medial affricates

The following word-medial voiceless geminate affricates are found
in Livonian: /ts/ [ts], /t3/ [tf] and voiced /dz/ [dz] and /dZ/ [d3]. There is
also a palatalised /d8/ [dif] in Livonian. Affricates are found in various
nouns, verbs, adverbs, and loanwords, e.g., brutsinto ‘to rub’ (est niih-
kida, v berzt), butsintoé ‘to smooch’ (est musitada, Iv bucot). Occasion-
ally, affricates can also be part of a consonant cluster, e.g., in such words
as aldza ‘sneeze’ (est aevastus, Iv Skavas), indzi ‘enthusiastic’ (est innu-
kas, Iv centigs), etc. The occurrence of palatalised /ds/ between vowels
and as a part of consonant clusters should also be noted, for example,
in the adverb si’dso ‘here’ (est siin, 1v Seif) and the verb kii'odsto ‘to
litigate’ (est kohut kdia, 1v tiesaties).

Single voiceless plosives cannot appear between vowels in Livo-
nian. Also, voiceless /ts/ [ts] and /t§/ [tf] are not single affricates in this
position but geminate affricates. For instance, in words such as motsa
‘forest, NSg’ and motso ‘forest, PSg, 1l1ISg’, there are short and long
geminates, respectively. It should be noted that motsa shows quantity
alternation. According to the Livonian quantity system, the word motsa
is in the weak grade and motso in the strong grade®. méotsa and motso
behave similarly to words such as votab ‘s/he takes’ and vérto ‘to take,
Inf” and katab ‘s/he covers’ and katto ‘to cover’. In the following spec-
trograms, the words métsa [murtsa'| ‘forest’ and motso [muut:sa] ‘forest,
PSg, 11ISg’ are presented (Figure 3). In Table 5, the respective segment
durations are given.

5 For details on Livonian quantity see, for example, Viitso 2007, Lehiste et al. 2008.
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Figure 3. Spectrograms of the sentence-final test word motsa
‘forest’ (on the left) and the phrase-final matso ‘forest, PSg, 111Sg’
(on the right) (pronounced by female speaker EZ).

Table 5. Segment durations (in ms) of the sentence-final test word
motsa ‘forest’ and phrase-final motso ‘forest, PSg, 111Sg’ (SF =
sentence-final position, PF = phrase-final position, pronounced by
female speaker EZ).

C1 \%2! C2 /t/ C3/s/ V2 Its/
SF 43 147 68 125 271 193
PF 151 157 216 100 121 316

Pértel Lippus (2005) has analysed the South Estonian Voru affricate
/ts/ and Standard Estonian consonant cluster /ts/. An important differ-
ence between the Voru affricate and Standard Estonian consonant clus-
ter can be seen in the duration ratios between the closure and frication
component (Lippus 2005: 71-76). If the closure and frication compo-
nent do not take part in the quantity alternation (i.e., in word-initial and
word-final position), the duration of both components of the affricate
is similar. In Standard Estonian, the duration of the frication remains
stable, but the closure duration is lengthened. When there is a quantity
alternation, both components in the affricate generally are lengthened
in Voru. In Standard Estonian consonant clusters, the frication duration
remains unchanged and the duration of the stop is lengthened. In the
case of Livonian métsa, the duration of the fricative is considerably
longer than that of the stop and in métsé the situation is just the oppo-
site, the duration of the stop is twice as long as that of the fricative. The
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current measurement results would suggest that there are short and long
geminate affricates in these words. However, for a better explanation
it is necessary to compare this type of affricate to those in Latvian in
future studies. It appears that Livonian /ts/ does not behave in the same
manner as the corresponding affricate in South Estonian and Standard
Estonian.

Figure 4 and Table 6 show the example word métsakaits [mutsa kaits]
‘forest ranger’.

Figure 4. Spectrogram of the phrase-medial test word motsakaits
‘forest ranger’ (pronounced by male speaker PD).

Table 6. Segment durations (in ms) of the word matsakaits ‘forest
ranger’ (PM = phrase-medial position, pronounced by male speaker
PD).

1| vi|cam|cam|ns|va|ca| va| va|cem|cris|ns
PM‘57‘70‘ 47 ‘ 50 | 106 135‘93‘112‘95‘ 77 ‘ 93 |170

This word is also a good example of short and long geminate affri-
cates in Livonian. The intervocalic word-medial /ts/ can be interpreted
as a short voiceless geminate affricate and the word-final /ts/ as a long
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voiceless affricate. The transition from closure to frication is sharper in
the short geminate affricate and smoother in the long geminate affricate.

A case similar to the situation observed in motsa and matso, but with
a word-medial voiceless /t§/ sequence, can be seen in the following
example. In Figure 5 and Table 7, the spectrogram and segment dura-
tions of the word votsiab [vytfu'b] ‘s/he seeks’ are shown.

i

30
\/ /
L AN 3

Figure 5. Spectrogram of the phrase-medial test word vorsiib s/
he seeks’ (pronounced by male speaker PD).

Table 7. Segment durations (in ms) of the word vozsib “s/he seeks’
(PM = phrase-medial position).

| a | vt |aw|an| v | c | mw
PM | 82 | 100 | 71 | 74 | 176 | 15 | 145

The durations of the segments in the /t$/ sequence are almost the
same. This word also shows quantity alternation. According to the Livo-
nian quantity system, the word vorsib is in the weak grade and votso
‘to seek, Inf” is in the strong grade. The plosive /t/ is slightly palatalised
here. The durations of the closure and the subsequent frication in /t§/
in the word votsib are short. Therefore, the /tS/ in this example can be
considered to be a short geminate affricate.
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There are words in Livonian in which one finds /ds/ between vowels
when written in the standard orthography. Some of these words are, for
example, nouns and adverbs that are pronounced with the broken tone or
sted, e.g., je 'dso [je’dsa] ‘in front of” (est ees, 1v prieksa) and kd 'dsédz ~
kd tsaz [kee’dsoz ~ kee'tsa z] ‘cuff” (est kdtis, Iv aproce). This is prob-
ably an allophone of the affricate /dz/ and should not be considered an
independent affricate. Figure 6 and Table 8 show the spectrogram and
segment durations of the word /G 'dsé ‘to go, Ger’.

Figure 6. Spectrogram of the sentence-initial test word /d 'dsé ‘to
go, Ger’ (pronounced by male speaker PD).

Table 8. Segment durations (in ms) of the word /i 'dsé ‘to go, Ger’
(SI = sentence-initial position).

Lcr | ovi | v | vi [camr|cans| va |
SI‘77‘100‘44‘82‘77‘70‘47 147

6 ? points to the duration of laryngealisation.
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The role of sted seems to be quite important here. Two tones occur
in Livonian primary-stressed syllables: the plain (or rising) tone and
the broken tone or sted which is rising-falling (see Tuisk 2015 for
details)’. Livonian sted can be defined as a phonological unit, which on
the suprasegmental level has particular characteristic features. The most
typical aspect is a specific shape of the pitch excursion, which some-
times can be accompanied by laryngealisation, i.e., irregular vibrations
of the vocal folds. The change in the phonation pattern may refer to the
change of the syllable boundary location, i.e., from the middle to the
front of the sequences. _ _

The case of the word-medial voiced /dz/ [dz] and /dZ/ [d3] is similar
to that of the voiceless affricates /ts/ and /t§/. Voiced /dz/ [dz] and /dz/
[dA:,z] can also be interpreted as geminate affricates. There are single short
voiced geminate affricates as well as long voiced geminate affricates in
Livonian. Both geminate affricates can be part of consonant clusters,
e.g., d’bvondzi ‘unhappy’ (est onnetu, Iv nelaimigs), b6 ndzimi ‘buzz’
(est sumin, lv sikSana). Again, the existence of sted supports the fact
that there are short geminate affricates in such words as #d 'dzi [tee::*dzi]
‘important’ (est tdhtis, Iv nozimigs, svarigs, ievéjorams) and zno 'udzo
‘to strangle’ [zno’ud39] (est kdgistada, v Znaugt).

Another aspect is the transition from the voiced stop /d/ to the frica-
tive /Z/. It seems that at least in word-medial position, the transitions are
smoother and less sharp than, for instance, in the case of the voiceless
sequence /ts/ in Figure 3.

In the following figures and tables, the segment durations and spec-
trograms of the words dadza ‘thistle’ [dad3a’] (est takjas, Iv dadzis) and
da’dz6 [da’d3o] ‘thistle, PSg’ (est takjas, v dadzis) are shown.

7 In the standard orthography, sted is usually left unmarked, but in transcriptions, it is
marked with an apostrophe. In the current paper, a superscript glottal stop symbol [?]
is used following the conventions of IPA transcription.
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Figure 7. Spectrograms of the phrase-final (on the left) and sen-
tence-final (on the right) test word dadza “thistle’ (pronounced by
female speaker EZ).

Table 9. Segment durations (in ms) of the word dadza ‘thistle’ (PF =
phrase-final position, SF = sentence-final position).

C1 A\ C2 /d/ C3/z/ V2 /dz/
PF 135 202 61 64 266 125
SF 76 173 65 69 250 134

The durations of the voiced stop and the following fricative are
almost the same. The overall duration of /dZ/ is very similar both in
phrase-final and sentence-final position. In this example, /dZ/ is a short

geminate affricate.

In Figure 8 and Table 10, the spectrograms and segment durations of
the word da 'dz6 [da’d3o] ‘thistle, PSg’ are shown. This word includes a
long geminate affricate between vowels.
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Figure 8. Spectrograms of the phrase-final (on the left) and

sentence-final (on the right) test word da 'dz6 ‘thistle, PSg’ (pro-
nounced by female speaker EZ).

Table 10. Segment durations (in ms) of the word da’dzo ‘thistle,
PSg’ (PF = phrase-final position, SF = sentence-final posmon).8

C1 Vi 28 V1 |(C2/d/|C3/z | V2 /dz/
PF 93 104 33 38 98 91 152 189
SF 119 201 94 112 149 206

There is no considerable difference in the durations of the voiced
stop and fricative in the word da 'dZz6. The fricative in sentence-final
position is slightly longer in duration, but this can be explained by
the fact that the test-word was pronounced in sentence-final position.
The overall longer duration for /dZ/ in this word is probably due to the
shorter duration of the second syllable vowel. Note that this word takes
part in the quantity alternation found in Livonian.

5.3. Word-final affricates

In word-final position, the voiceless affricates /ts/ [tAs], 1t8/ [ﬁ] and
voiced affricates /dz/ [dz] and /dZ/ [d3] occur in Livonian. There are
word-final single affricates, e.g., pdts ‘splash’ (est pldrts, Iv pjukt) as
well as affricates which are part of the consonant cluster, e.g., dants
‘dance’ (est tants, Iv deja). The majority of the words consisting of

8 Laryngealisation was detected only in the phrase-final word.
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these affricates are nouns — either descriptive and onomatopoeic words
or loanwords. Many such words are monosyllabic.

Word-final voiceless affricates /ts/ [ts] and /t§/ [tf] are rather well
represented in Livonian. Examples of such words include

kaits ‘defence’ (est kaitse; vaht -i, Iv aizsardziba; aizsargs, sargs)
plats ‘square, plaza’ (est plats, Iv laukums).
duts ‘dozen’ (est tosin, It ducis)

An example of the monosyllabic word madits [muuits] ‘otherwise’
(~ maoitiz, ~ moitoz, est muidu, 1v citadi) is given in Figure 9 and the
segment durations in Table 11.

W ‘J.ww\v'h
(I l\

Figure 9. Spectrogram of the phrase-initial test word moits ‘oth-
erwise’ (pronounced by male speaker PD).

Table 11. Segment durations (in ms) of the word madits ‘otherwise’
(PI = phrase-initial position).

| c1 | Vi | V2 |C2/t/ | 3l | nsl
PI‘121‘73‘80‘81‘88 169

Similar to previous examples, the duration of /t/ and /s/ are almost
the same. Also, the transition from the closure to the frication is not
sharpened. Figure 10 and Table 12 show the spectrogram and segment
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durations of the word 7sdlmats ‘Tsalmot, IneSg’ in order to compare the
word-final /ts/ sequences.

Figure 10. Spectrogram of the phrase-medial test word 75d/maots
‘Tsdlmot, IneSg’ (pronounced by male speaker PD).

Table 12. Segment durations (in ms) of the word T¥d/maots ‘Tsalmat,
IneSg’ (PM = phrase-medial position).

| crm | carst|nsi| vi|ca|cs|va|cam|esi| nsi
PM‘ 61 ‘ 76 | 137 144‘ 87 ‘ 85 ‘ 76‘ 75 ‘ 125 | 200

In this example, /ts/ occurs in word-initial position and word-final
position. The main difference between these two sequences is in dura-
tion of the fricative. The fricative is longer in duration in the word-final
sequence (125 ms), while in word-initial position the stop and fricative
have similar durations (61 and 76 ms). This difference can be explained
by the fact that the fricative /s/ at the end of the word morphologically
marks the inessive case. _

_There also exist the word-final voiced affricates /dz/ [dz] and /dZ/
[d3]. There are not many such words and much as in previous cases,
these affricates appear mostly in Latvian loanwords and adverbs, e.g.,
je’'ds(6) ‘in front of” (est ees, v prieksa), kandz ‘homebrew’ (est puskar,
hansa, Iv kandza), sprodz ‘buckle’ (est nall, pannal, v spradze).
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To summarise the topic of Livonian affricates, it must be stated
that despite the limited number of test words from only two Livonian
speakers, the results of the acoustic data reveal a certain trend. The
segments within the affricate are both short in duration, resulting in an
overall short duration. The transition from the closure to the frication
usually is smooth. In addition to the single affricates, affricates as part
of consonant clusters are also present in Livonian.

Conclusions

The materials used in this article show that affricates are clearly
present in Livonian. The words containing affricates in Livonian are
mostly Latvian loanwords, descriptive and onomatopoeic words, but
also nouns, verbs, and adverbs. The voiceless alveolar and palatal alveo-
lar affricates /ts/ /t§/ and voiced alveolar and palatal alveolar affricates /
dz/ /dz/ occur word-initially, word-medially, and word-finally. In addi-
tion, the palatalised affricate /d$/ is also present.

The following phonetic characteristics can be identified for Livonian
affricates:

* The durations of the closure and the subsequent frication in the affri-
cate are more or less similar.

* The durations of the closure and frication in the affricate are quite
short.

* The affricate can be even shorter in duration than a single stop or
fricative.

* The transition from the closure to the fricative is quite smooth in
case of word-medial and word-final voiced affricates.

*  Word-medial voiceless /ts/ and /t§/ between vowels are not single
consonants like Livonian voiceless plosives in the same position;
they are short or long geminates or consonant clusters depending on
the quantity alternation.

» The existence of the broken tone or sted must not be ignored, as the
position of the syllable boundary can be changed depending on the
pronunciation of the affricates.

For a more comprehensive study, a larger amount of acoustic data is
probably needed and also additional word examples for inclusion in the
materials. However, the existence of affricates in Livonian is certain.
Their phonological descriptions are rather well supported by phonetic
data.
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Kokkuvdte. Tuuli Tuisk: Tédhelepanekuid liivi keele afrikaatide kohta.
Artikli eesmérk on kirjeldada liivi keele afrikaate. Lainemeresoome keeltest
on afrikaate kirjeldatud lounaeesti, vepsa, vadja ja karjala keeles, liivi keele
afrikaadid on aga suures osas seni kirjeldamata. Artiklis kasutatud foneetiline
ainestik néitab, et liivi keele fonoloogilises siisteemis on olemas helitu alveo-
laarne afrikaat /ts/ [ts], helitu palataalalveolaarne /t$/ [a] ja nende helilised
vasted /dz/ [dz] ja /dz/ [d3]. Lisaks on tiheldatud palataliseeritud afrikaati /d3/
[de]. Afrikaate sisaldavad sonad on eeskatt l4ti keele laensonad, deskriptiivsed
ja onomatopoeetilised sdnad. Esinevad moned iseloomulikud akustilised tun-
nused, mis eristavad liivi keele afrikaate konsonantiihenditest. Niiteks on afri-
kaadi kestus iisna lithike, olles mdnikord lithem {iksikust frikatiivist. Uleminek
sulult frikatiivile on afrikaatide puhul sujuvam kui vastava konsonantithendi
puhul. Afrikaatide hddldamisel on oluline ka katketooni esinemine. Nimelt v3ib
katketoon tingida hédlduses silbipiiri asukoha muutuse.

Mirksonad: fonoloogia, foneetika, konsonandid, afrikaadid, ldanemeresoome
keeled, liivi keel

Kubbovottoks. Tuuli Tuisk: TAdélpanmizt il Itvo kiel afrikatod. Kera tuns-
16b 11vo kiel afrikatidi. Valdamierstiomd k&lsti afrikatod atd lieudtdb jedalesti,
vepsa, vada ja karjala kiels. Stegid 1ivd afrikatdd &b fiotd nei jovist tuns$oltdd.
Fongtili material sies kéras ndgtob, ku 11vo kiel fonologij sistems attd sellizt
afrikatod: /t8/ [tf], /dz/ [dz], /dz/ [d3] ja /d3/ [dif]. SGnad, kus attd afrikatdd, attd
ama jemin letkielsto tédpintdd sonad, deskriptivizt ja onomatopoetik sdnad. Livd
kiel afrikatidi b voi piddd ozkillijid kubiidoks. Négtdboks afrikatdod attd
killdld Iitizt, jo Iitimizt dbku 17ki frikativ. I11dmi ¢-st aga d-st frikativ pald &b to
nei vaimi ku Tdzkillijizt kubsd. Tadzi um ka Iivd kiel katkanddks aga murdtdd
ttion. Az sieda 1eldob, zilb rubiz voib vaidd ents kiioz.





