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Secondary stress in morphologically complex words
in Faroese: A word game*
Nicole Dehé and Allison Wetterlin

1. Introduction: Word stress in Faroese

Word stress, and in particular the distribution of secondary stress in Insular Scandinavian
lias yet to be systematically studied and the phonetic correlates in production and perception
have yet to be identified (this was noted for Icelandic by Zonneveld et al. 1999; 570 and
new studies have not been added since then). The present paper reports on a pilot study that
was designed to systematically ascertain the correlates of word stress in Icelandic and Faro-
ese, starting out with Faroese.

In the literature, we find the basic Farocse word stress rules summarised as i (1) (see
Thrainsson et al. 2004; 28).

(1) Basic word stress rules in Faroese
a. Primary stress falls on the first syllable in all native Faroese words.
b, There is a stress alternation rule which places a weak secondary stress on every
other syllable.
¢. The first syllable of the second part of compound words gets secondary stress.

According to these rules, word stress in Faroese is very similar to that of its close relative
Icelandic. First of alt, like Icelandic, Faroese has retained the typical Germanic word stress
pattern such that (the majority of) native words have primary stress on the initial syllable of
a word (cf. also Lockwood 1977: 8, Barnes and Weyhe 1994: 196, Arnason 2011: 275 and
references given there). Secondly, according to ()b, Faroese also has aliernating secondary
stress, as illustrated below in (2)a (see also Arnason 1985 and 2011). Secondary stress is
said to be rhythmically motivated in both languages. It follows a strengthening rule
(Arnason 1985 for Icelandic), which creates alternating stress starting from the primary
stress on the first syllable (see (3)a—c¢). This rhythmic rule has the consequence that second-
ary stress can also fall on inflectional suffixes. For example, Icelandic 'ung#barn,id in (3)b
has secondary stress on the suffixed definite article -id, while barn “child’ is weakened. This
is not a trait found in the other Germanic languages, and in the context of Icelandic the
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assumption has not remained undisputed {see Gussmann [983, Hayes 1993), However, it

appears as if Faroese also has alternating secondary stress which can fall on suflfixed defi-
. . { . . |

nite articles as observed by Arnason {2011); see his examples in (4).

c 2
(2) Word stress in Faroese

STRESS PATTERN EXAMPLE GLOSS
a. ‘socftoo ‘grindaff hvalur “pilot whale’
‘ongait stadni {no#place) ‘nowhere’
b. ‘'c#o st Jand Heeland’
C. ‘sH# oo 'is# lendskur *Icetandic’
'til# bidja (to#pray) ‘worship’
d. 'socl oo kjaltara# biigvi ‘cellar dweller’

(3) Word stress in Icelandic

STRESS PATTERN LXAMPLE GLOSS
a. ‘cof#foo 'ferda#, madur (travel-GEN.PL#man) ‘tourist’
b. 'offtco ‘ungftbarn,id {voung#childy:) infant, baby’
¢c. '‘cltoo horditplata (tableffplate) ‘table top’
d 'soc#oo kart6tlo# tflogur {potato#flakes) ‘potato crisps’

(4) Alternating stress in Faroese: secondary stress on the suffixed definite article
{cxamples from Arnason 2011; 96, 276)

STRESS PATTERN EXAMPLE GLOSS
a 'coo 'bati,num ‘boat.thep,,’
b. 'cog 'hisi,num ‘house.the,,,’
¢. 'co,0 ‘bygdina ‘village.the,e.’

In Icelandic, the rhythmic rule wins over morphological structure such that in compounds
with monosyllabic first components, the secondary stress is on the second syllable of the
second morphological component (instead of initial stress in the second component; see
(3)c). Faroese differs from Icelandic in this respect. In compounds or otherwise morpholog-
ically complex words with monosyllabic first components, Faroese follows the compound
stress rule in {1)e. As Thrdinsson et al. {2004: 28) explain, the compound rule wins out over
the alternating stress rule, creating words with primary and secondary stress on adjacent
syllables (see {2)b, c).

One exception to alternating stress in both Faroese and Icelandic is given in (2)d and
(3)d, respectively, whete due to the morphological structure (a trisylabic first component),
two unstressed syllables intervene between primary and secondary stress, following the
compound stress rule in (1)c.

Throughout the paper, the following symbols are used: single superscripted (') or subscripted (,)
vertical lines preceding the syllable indicate main (primary) and secondary stress, respectively. A
sigma ¢ denotes a syllable and a hash mark # indicates a boundary between the components of
morphological compounds, = indicates a functional morpheme boundary (inflection).

The examples are taken [rom Thrdinsson et al. (2004; 28) and Lockwood {(1977: 8).
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Another important difference between Icelandic and Faroese is that it is much more com-~
mon for words to have non-initial primary stress in Faroese than in Icelandic; sce, for exam-
ple, Lockwood (1977: 8), Bames and Wevhe (1994; 196), Zotneveld et al, (1999; 583).
This is true for loanwords (see (5)) as well as native Faroese words, e.g., compound adverbs
(see (6)).

Another relevant property of Faroese is that “certain forms may vacillate between right-
strong and left-strong patterns” (Zonneveld et al. 1999: 583), for exampie, a compound such
as burdariiveltiv ‘birth#weight’ may be realised either as burdar,vektir or burdar beldir.

(5) Non-initial primary stress in non-native Faroese words;
examples from Barnes and Weyhe (1994: 196), Arnason (2011: 278)
a. stu'dentur ‘student’
b. amerikanari ‘an American’
c. poli'ti ‘police’

{6) Non-initial primary stress in nalive Faroese words;
examples from Zonneveld et al. (1999: 583), Arnason (2011: 277)
a. harum'framt ‘furthermore’; lit: ‘here-abouti#further’
b. ser'stakliga ‘specially’; lit: ‘each#tindividually’
c. aftu'rumm *behind’; lit: ‘afterfabout’

Relatively little is known about the phonetic cues to word siress in Faroese and in particular
to the cues for secondary stress. Across languages most of the relevant literature on stress
focusses more on the difference between stressed and unstressed syllables than on the dif-
ference between primary and secondary stress (see the recent discussion in Plag, Kunter and
Schramm 2011). Generally speaking, phonetic cues to stresg found for various languages
include syllable and segment duration, vowel quality, pitch movement, and intensity. For
German, Kleber and Klipphahn (2006) did not find any phonetic evidence for rhythmical
secondary stress in their study, which compared the acoustic correlates of vowel duration,
intensity, and FO among others for syllables with primary stress, secondary stress, and no
stress. However, some experimental evidence has been provided specifically for phonetic
cues to secondary stress in other languages. For example, pitch movement and amplitude
peak have been identified as cues to word-initial secondary stress in Spanish (Prieto and van
Santen 1996).

More specifically for {nsular Scandinavian, durational and F0 cues are likely to be candi-
dates for signalling stress. In particular, the syliabic nucleus is described as being length-
ened under stress in Icelandic (e.g., Haugen 1958, Zonneveld et al. 1999: 568) and Faroese
(Arnason 2011), i.e., lengthening of the vowel in open syllables, and the final consonant in
closed syllables with non-extrametrical final consonants. Unlike the syllable nucleus, the
role of the syllable onset is not prominent in the literature, thus nothing is known about
whether there is also lengthening of the syllable onset under stress.

In Icelandic, aspiration of intervocalic stops may also be a possible indicator of (second-
ary) stress. The two main varieties of Icelandic behave differently in this respect. The
“hard” (northern) variety has aspirated stops between vowels in non-stress positions, e.g., in
words like raka (['thark®a] ‘to take™) and bdrur (['paut®Yr] ‘boat’), On the other hand,
aspiration of stops in the “soft” (southern) varieties of Icelandic indicates foot-initial posi-



232 Nicole Dehé & Allison Wetterlin

tion, thus stress position; in this variety, stops in the onset of unstressed syllables are unasp1~
rated (Thréainsson and Arnason 1992, Arnason 2011). Similarly, according to Arnason
(2011), northern varieties of Faroese tend to have aspiration {postaspiration or preaspiration)
in word internal position (and then only after non-high vowels), whereas southetn varieties
have unaspirated medial stops. However, according to Arnason (2011: 119-20), there is
“guite a bit of variation” regarding soft/hard dialects and aspiration in Faroese “and the
pictute is not entirely clear”. The soft/hard distinction “as far as it applies to internal onsets,
is only based on preaspirvation. Thus aspiration in internal onsets is only marginal in Faro-
ese” (sce also Thrainsson et al. 2004). However, this has never been tested systematically.

Furthermore, reduction/deletion processes common in both Icelandic and Faroese are
sensitive to the difference between unstressed syllables and syllables with some degree of
stress such that they may dpply to the former but not the latter {¢.g., Zonneveld et al. 1999:
570, Arnason 201 1: 276)

Another cue to secondary stress in Ieelandic mentioned in the literature is pitch move-
ment. Zonneveld et al. (1999; 570) maintain that syllables with secondary stress can attract
pitch accents; pitch movement would be associated with the relevant syllable. This is related
to a claim made by Dehé (2009) that syllables with secondary stress can be associated with
phrase accents, i.e., a tonal target after the last pitch accent in an intermediate phrase.

The aims of the study reported on here are as follows: (i} to ascertain the location of sec-
ondary stress in production and perception, (ii) to identify the most prominent phonetic
parameters related to secondary stress in production and perception, and (iil) to compare
secondary stress on lexical and functional morphemes.

2. The experiment

In order to approach the research questions outlined above in a way that would enable us to
ultimately compare Icelandic and Faroese data, a pilot word game was designed in which
words were conveyed by one participant to another only by using the syllables ta fa fa or na
ra na. Production data were elicited to investigate the phonetic cues indicating stress, and
perception was relevant under the assumption that if a word is produced and subsequently
recognised, the phonetic cues employed by the speaker conveyed the stress pattern success-
fully. The sequences fa ta fa and ra na na were used in order to control the segmental envi-
ronment. More specifically, they were chosen for the following reasons: in fa fa ta, the
segmental make-up was ideal to test closure duration (onset plosive), voice onset time

However, note that in Icelandic, sylfables which would be predicted to have rhythmically deter-
mined secondary stress at word level may be lost at sentence level due to Final Vowel Deletion
(FVD), a rule which deletes a word-final vowel before an initial vowel on the following word. For
example, in (x) below, the finat syllable of barniny would carry secondary stress according to {1)b,
but can be deleted in the given context. (See Dehé 2008 for details.)
{(x) Marfagal barninu epli,

Mariagave child.the apple
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(VOT)/aspiration and vowel duration; in #a na na, the segmental make-up was ideal to test
vowel duration, onset consonant duration, and, due to continuocus voicing, pitch movement.

2.1. Stimuli design and methods

Eighty-eight morphologically complex Faroese words were found, considering different
morphological and rhythmic patterns. Twenty-two functioned as target words and 66 were
distracters. The target words fall into the groups exemplified in Table 1. Word group (a)
consists of compounds with mono-syllabic first components; primary stress is on the first
syllable, secondary stress is predicted to be on the second syllable according to the com-
pound rule given above in (1)e. Groups (b—g) consist of morphologically complex words
with disyllabic first components. In this group, primary stress is on the word-initial syllable,
and secondary stress is on the first syllable of the second morphelogical component; how-
ever, if the second component does not follow the native stress-initial pattern, secondary
stress may be elsewhere (see () in Table 1). The word bikarid in group (d) only has an
inflectional morphological boundary separating the second and third syliable, In group (h),
the first lexical component of each word consisted of three syllables, the first one bearing
primary stress; secondary stress was on the fourth syllable, i.e., the first syllable of the se-
cond component according to ()¢, Groups (i—k) had non-initial primary stress with varying
positions of both primary and secondary stress. The predictions with regard to stress posi-
tions will be explained in more detail below.

WORD MORPHOLOGICAL AND EXAMPLES GLOSS
GROUP RHYTHMIC STRUCTURE
a. 'sH# oo tinfpipa ‘tin whistle’
‘G # 026 ung#ross=id ‘young horsepgy’
b, 'vo# o ommutbarn (grandmother#child)
“grandchild’
c. (cH#o)d o (reyditvin)glas ‘red wine glass’
d. "5 5= bikar=i0 ‘beakeryy’
'so.0 kenn-ar-i ‘teach-er’
. sof# oo rémattkeka ‘cream cake’
f, 'so#o 60 skriviffmaskina (writef#imachine)} ‘typewriter’
2. '‘so#(o# oo) fitadiskrivitstova (bailiff,,Hwrite#room)
‘bailiff's oflice’
h. (cH#ooi#f oo (sam#ferdar)itmadur  (togetherftravels g #fman)
‘travelling companion’
'coc# 00 litingar#potiur {volouring#pot) 'dyepot’
i. c'ooH o adressu#fbok ‘address book’
j- oo's . telefon ‘telephone’
k. O6'00 politistur ‘police officer’

Table 1: Example words illustrating morphological and rhythmical patterns
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2.2. Participants

The experiment was carried out with 34 participants (17 pairs) in July 2011 by the authors
in three tocations on the Faroe Islands. The participants were between 19 and 60 years of
age; they were fowr male and 30 female native speakers of Faroese. Sixteen participants
(8 pairs) were tested in Tdrshavn (Streymoy Istand) at the University of the Farce Islands,
sixteen (8 pairs) at a local school in Midvagi (Vagur Island), and two participants (one pair)
at a private home in Vagur (Suduroy Island).

2.3. Procedure

Two participants (A and B) were each seated in front of a computer screen, that could not be
seen by the other participant (see left-hand panel of Figure 1). The patticipants received
written and oral instructions in Farocse as to the procedure of the game. The game com-
menced ag one word appeared on participant A’s screen and a list of four words {in pseudo-
randomised order) appeared on participants B’s screen (see right-hand panel of Figure 1)
These four words included the target word, i.e., the word on participant A’s screen (skrivi-
masking 'c ¢ # ¢ 6 o in Figure 1), and three other words. These three words differed from
the target in length (one sytlable too few or too many; not more than one distracter per trial;
bokamessa 's o # 0 o in Figure 1), and/or rhythmical pattern (position of primary or sec-
ondary stress; at least two distracters per trial; oneltiligur and semdarpeningur, both 'o ¢ #
0 ¢ g, in Figure 1), None of the three distracters had the same morphological or rhythmic
structure as the target, Participant A was instructed to convey the word on the screen to B
solely using the syllables tatara in such a way that B would be able to guess which word it
was. Participant A was not allowed to say the actual word at any time, but was only allowed
to say fa fa ta or later na na na using as many fa-s or ra-s as needed. Each fa corresponded
to one syllable of the target word. After hearing the fatata-sequence, Participant B tried to
figure out which word it was, then asked A to repeat the word, this time using nanana. After
hearing the nanana variation, participant B considered the words in the list again and made
a guess. The participants moved on to the next trial when the word was correctly identified.
Three guesses were allowed. If B did not recognise the word, participant A revealed the
target word and then moved on to the next word. The participants changed roles at half time,
i.e., after 11 words,



Secondary stress in morphologically complex wordys in Faroese 235

TWO PARTICIPANTS COMPUTER SCREENS:
PLAYING THE WORD GAME DEPICTING WHAT BACH PARTICIPANT SEES
Participant A Participant B
angktiligur
. . ) skrivimaskina
skrivimaskina
semdarpeningur
bokamessa

Figure 1: Word game; left-hand panel: two participants playing the word game; right-hand
panel: computer screens for one trial as seen by participant A on the left and participant B
on the right (glosses: dnektiligyr ‘who never gets enough; impossible to satisfy’; skrivi-
maskina ‘typewriter’; semdarpeningur ‘honorary pension’; ddkamessa ‘book fair”)

2.4. Recordings

All word game sessions were recorded using two Microtrack I1 (M-Audio) recorders and
two Rode NT-5 condenser microphones. All recordings were then edited into individual
sound files and analysed in Praat (Boersma and Weenink 2012).

2.5. Analysis

A minimum of 22 tatatas and nananas (2 speakers, 11 words each) were extracted per pair,
plus repetitions, The tatata- and nanana-sequences were annotated for the following land-
marks, as illustrated in Figures 2 and 3; tafata: closure duration (cd), voice onset time (vot),
and vowel duration (v) for each syllable (o); note that the beginning of the very first od was
set arbitrarily because closure duration cannot be identified at the beginning of an utterance;
nananc: consonant {c} and vowel (v) duration for each syllable (¢). In Figures 2 and 3, the
nunbers indicate the number of the syllable, e.p., v4 is the duration of the vowel in the
fourth syllable.
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Figure 2: Annotated sound file of a farata sequence (Speaker M4) conveying
skrivimaskina (‘type writer’)
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Figure 3: Annotated sound file of a nanana sequence {Speaker M14) conveying
skrivimaskina (‘type writer’)
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2.6. Results and discussion

As is well known amongst phonology and phonetics lecturers, not all students are readily
able to hear and correctly convey word stress even if they make intuitive use of it in both
production and perception of their native language, Therefore we were anticipating that
some pairs would not work out well in the word game. Since we were to find out how stress
is produced as well as the acoustic correlates that are important to identify stress, we only
included words in the analysis that were correctly identified. Moreover, we only took cor-
rectly identified words from participants who were able to correctly identify mote than 64%
of the test words. The main results are reported on in this section.

The results are given in milliseconds and are grouped according to number of syllables
for easicr comparison and listed according to average VOT (Tables 2 and 6) and vowel
duration (V) (Tables 3 and 7) for the fa ta ta tokens, and according to vowel duration (V)
(Tables 4 and 8) and consonant duration (C) (Tables 5 and 9) for the na na na tokens. The
word groups (a—k) in Tables 2 through 9 are identical to those in Table | above, We begin
with the results for a set of trisyllabic words with varying morphological structures (Tables
2 through 5 organised according to morphological patterns and phonetic parameters). Recall
that if secondary stress is rhythmically motivated {compare (1)b and the Ieelandic pattern),
then secondary stress should be placed on the third syllable across the board, i.e., for all
words regardless of the morphological structure. If, on the other hand, secondary stress
follows the compound rule in ()¢, then it should be realised on the second syllable in the
words of group (a) in Tables 2 through 35, but on the third syllable in the tokens for group
{b). Group (c) consists of a morphologically complex first constituent reyd#vin ‘red wine’
and glas ‘glass’, thus both rhythmically and morphologically motivated secondary stress
would be expected on the third syllable. Towever, according to the compound rule in (1)c, a
secondary stress might also occur on the second syllable. In group (d), the word hikarid
differs from kennari morphologically in that it includes the suffixed definite article -id,
while kennari is a derivative with the masculine agentive suffix ~ar- ‘teach-er’. However,
this made no difference in any of the measurements, thus their results are grouped together.
Rhythmically, if Faroese is similar to what is reported for [celandic, secondary stress should
be on the third syllables in these examples, i.e. on the suffixed definite article in bikarid.!

In the tables below, shaded cells indicate values which correspond to positions of secondary stress
as predicted according to (1); in case of conflict between (1)b and (e, predictions are according to
the compound rule in {1)c.
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WORD GROUP ExaMpLES TOKENS AVERAGE AVERAGE  AVERAGE
VOT ol VOT o2 VOT &3
a. ‘'o#poo tinpipa {12 63.4 42 3t
b. 'coc#go ommubarn 8 55.5 348 40.2
¢ ‘ocho reydvinglas 4 68.5 37.7 S5
d '‘cso=go hikarid 12 51.6 372 37.8
'O .0 lkennari

Table 2: Average voice onset time (VOT) of syllable onset // in msec; ta fa ta: 3 syllable

words
WORD GROUP EXAMPLES TOKENS AVERAGE AVERAGE AVERAGE
Vol Vo2 Vo3
a ‘o#oo tinpipa 12 214.8 121.5 114
b. ‘cofo ommubarn 8 137.2 106.7 160
¢. ‘o-o#o reydvinglas 4 195.8 135.1 1347
d ‘vo=p0 bikarid 12 156.1 127.8 115.5
‘50,0 kennari
Table 3: Average vowel duration {V) in msec; ta ta fa: 3 syllable words
WORD GROUP EXAMPLES ToxeNs AVERAGE AVERAGE AVERAGE
Yol Yol Va3
a. ‘offoo tinpipa 12 253.5 136 126.8
b. ‘coc#go ommubarn 8 122.4 105 127
¢ ‘oofto reydvinglas 4 270 179.6 1163
d ‘co=p bikarid 12 226.5 113.4 114.9
X kennari
Table 4: Average vowel duration (V) in msec; na na na: 3 syllable words
WORD GROUP ExaAmpLES TOKENS AVERAGE AVERAGE AVERAGE
Caol Co2 Col
a ‘o#foco tinpipa 8 97.1 112.6 813
b. ‘cof#o ommubarn 8 56.5 82 7.6
¢. ‘oo#go reydvinglas 4 117 89.5 1152
d ‘co=g bikarid {2 54.4 58 01.8
‘0.0 kenmari

Table 5: Average consonant duration (C) in msec; na na na: 3 syllable words
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VOT (Table 2)

The average duration of the VOT of the onset consonants on each syllable of the trisyllabic
tetata words in Table 2 correlates with the morphological structure. In groups (a—c) the
VOT for the onset of the syllables following the morpheme boundary is greater than that of
the unstressed syllable. This is our first hint at secondary stress and it is true regardless of
whether primary and secondary stress are on adjacent syllables (group a) or not (groups b
and ¢). When no lexical morpheme boundary is present {group d), the VOT of the onset of
the second and third syllable do not differ, thus giving us our first indications that there is no
rhythmical stress on the third sylable (e.g., the suffixed definite article) of these words,

Vowel duration (Tables 3 and 4)

The average vowel durations for the fufata and nanana tokens reporied in Tables 3 and 4,
respectively, behave similarly. We find that vowels are longer in syllables directly following
a morphological boundary than in unstressed syllables in groups {a) and (b), However, it
should be noted that in group (b) the duration of the vowel following the morphological
boundary in words such as emunuifbarn ts even longer than that of the stressed syltable. This
may be a case of a vacillating stress pattern. In group (c) ([reydthvinifiglas), vowel duration
does not differentiate between the second and third syllables in the farata tokens — it is only
significantly longer in the syllable bearing main stress. This reflects the contlict noted
above: the morphological rule predicts secondary stress both on the second and third sylla-
ble due to the complex morphological structare, while the rhythmical rule only suggests
secondary stress on the third syllable. The same result was found for the nanana tokens of
the category without a lexical morpheme boundary in (d). For the wamana tokens of
[reydftvin|figlas as well as for the rafata tokens of group (d) vowel duration decreases with
distance to the main stressed syllable where it is the longest for the first sytlable, again giv-
ing us no indication of rhythmical secondary stress on the third syllable.

Consonant duration (Table 5)

The average consonant durations for the nananas show the least amount of correspondence
to morpheme boundaries, [n groups (a) and (c) consonants of the main stressed syllable and
after a morpheme boundary are the longest. For group (b), the syllable not predicted to bear
stress either because of a morpheme boundary or because of word rhythm has the longest
consonant, In group (d), conscnant duration is greatest in the word final syllable, which
would cotrespond to rhythmical stress on every other syllable. However, since this finding
does not comply with the findings for VOT and vowel duration, which otherwise seem to be
more reliable correspondents of stress positions, we will not interpret consonant duration
here as a cue fo secondary stress on the third syllable.

The next set of resubts we report on is for compounds of four or five syllables length with
disyllabic and trisyliabic first constituents (groups e-h in Tables 69 below), as weil as
words with non-initial primary stress (groups i~k in Tables 6-9). The tables again summa-
rise the mean durational values. For compounds with disyllabic first components and initial
primary stresg in both components (groups e and g) the compound rule and alternating stress
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rule make identical predictions. Secondary stress should be realized on the first syllable of
the second component, i.e. on the third syllable. In group (g), an additional secondary stress
should either fafl on the fifth gyllable according to the stress alternation rule in (1)b, or,
indicated here, on the fourth syllable according to the compound rule in (1)c. In group (f), a
secondary stress is predicted on the fourth syllable due to non-initial primary stress in the
second component. In compounds with trisyllabic first components and native stress pattern
{group h), the secondary stress should follow the compound rule in (1)c and fall on the
fourth syllable of the compound winning over the alternating stress rule. The stress patterns
of the words in groups (i-k) follow their morphological make-up such that adressubdk is
predicted to have secondary stress on the fourth syllable hok along with non-native primary
stress on the second syllable of the first component. For the remaining two words (j and k)
we predict secondary stress on the first syllable for rhyythmical reasons; non-native primary
stress is on the third syllable in these words.



TOKENS AVERAGE  AVERAGE AVERAGE  AVERAGE AVERAGE

WORD GROUP EXAMPLES VOTel VOTo2 VOTo3 VOTe4  VOToS

e. ‘co#00 romakeka 17 31.5 47 423 40.0

f ‘soffo o0 skrivimaskina 3 47 341 39.5 392 41.0

[ ‘so#(o#oo) fataskrivstova 3 523 47.0 65.3 . . 417 43

o JCoroo! samferoammadur /-, 68 511 36.7 4680 392
GGCCH GO litingarpottur

i.  G'sc#s adressubok 4 63.3 60 55 54..5; .

] oG'C telefon 6 47 | _ 26.6 303

k. sc'ca politistur 2 35 28.9 63 40.5

Table 6: Voice onset time (VOT) of syllable onset /t/ in msec; ta fa fa- 4 and 5 syliable words

ASAOLJ Ul SPIOM x2]duiod jppaSojoyd ot ty §50415 AOPUOIDS

%2



WORD GROUP ExAMPLES TOKENS  AVERAGE ~ AVERAGE  AVERAGE  AVERAGE  AVERAGE

Vol Vol Va3 Vod Vo5

. ‘so# Reed romakeka 17 167.5 150.4 154.5 1166

f. '‘Co#G 00 skrivimaskina 5 1283 101.2 105.6 149.7 105

Q. '‘co#(cR00) fistaskrivstova 5 166.9 147.7 129.5 110 96.2

h zg 7 o0 / Tﬁiﬁfﬁ;ﬁm o 209.6 117.6 133.4 o 2

i c'oc#. adressubok 4 160.3 200 138.8 1062 '.ﬁ S

j- o0'c telefon 6 71.8 86.2 2338

k. o060 politistur 2 79.8 82.7 1443 102.5

Table 7: Vowel duration (V) in msec; fa ta fa: 4 and 5 syllable words
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WORD GROUP EXAMPLES TOKENS  AVERAGE  AVERAGE  AVERAGE  AVERAGE  AVERAGE
Vol Vol Va3 Vod Vol

e. 'Go# 00 réomakeka 11 186 142 ' 17:{}. 11¢

£ COoEG GO skrivimaskina 4 165.8 134.8 1139 1868 : _.: 124.1

g ‘Go#(o#co)  fitaskrivstova 4 2514 178.5 ':149..7 ' 131.8 112.7

b 22 2; g ; ! f;gzﬁfgm " 227.4 163.4 1486 '_1.5:)'4'_ S a2

i coo# o adressubok 4 177 221.1 147 .132

] oc'o telefon 5 939 83.7 224.4

k. So'ac politistur 2 1062 91.1 176.1 90.2

Tahie & Vowel duration (V) in msec; na na na: 4 and 5 syliable words

2s2048,] Uf SPAom xajdwioo ApporSojoydiotr v} $s341S LADPHOISS

vz



WORD GROUP EXAMPLES TOKENS AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE

Col Cal2 Cs3 Cod Cos

e. ‘co# GO romakeka 13 64.3 92.4 93.0 83.3

f Go#o oo skrivimaskina 4 66.3 73.6 59 72 773

Q. ‘CGF(GE00) fataskrivstova 4 6(.81 83.4 71.6 97.6 108.1

h. Z: ;’j :: ; ! ;ﬁﬁ;ﬁiﬁm S 73 101.2 83 921 89.8

i 6'Go# o adressubok 4 54.3 96.1 §6.4 111.7

i 5o'c telefon 5 7.3'1. o575 79.2

k. GG 6G politistur 2 37. 543 69.2 73.5

Table 9: Consonant duration (C) in msec; na na na: 4 and 5 syllable words

¥
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VOT (Table 6)

The average VOT values for this second set of words clearly indicate that VOT is used as a
cue for primary stress, Secondary stress, however, only correlates with VOT duration in
four (g, b, j, k) out of the seven groups. [n groups (e) and (g), the morphological and rhyth-
mical secondary stress prefer the third syllable. However, in groups (e) and (f) the main
stressed syllable has a very high VOT value compared to all the other syllables where there
is no differentiation in VOT, The words in group (g), on the other hand, do appear to mark
the third syliable with some prominence since it has the longest average VOT of the word. It
is even longer than the primary stressed syllable. In group (h), for which secondary stress is
predicted to fall on the fourth syllable according to the compound rule, the VOT is indeed
longer on this syllable than on the preceding and following ones, thus making it stand out
from its surroundings in this way. In group (i) (adressubdk), VOT duration does not reflect
the predictions with regard to either primary or secondary stress positions. However, for the
two remaining groups (j) and (k}, VOT duration does reflect the predicted stress patterns
such that the syllables carrying primary stress have the longest VOT averages and the se-
cond longest VOT values are on the word initial syllables, for which secondary stress is
predicted following rhythmic alternation.

Vowel duration (Tables 7 and §)

The average vowel duration in both the fatata and nanana tokens produced comparable
results, clearly suggesting that vowel duration can be considered a correlate of both primary
and secondary stress. In group (e), where the word stress rules (thythm and mogphology)
predict primary stress on the initial syllable and secondary stress on the third syllable, this is
reflected in the duration values. The vowel of the first syllable is longest, followed by the
vowel of the third syllable, which in turn is longer than the second and fourth sytlable (even
if this effect is stronger for ranana than for tatata). In group (f), the second morphological
component (maskinda} demands non-native stress on its second syllable, and this is indeed
reflected in the vowel duration, which is the longest for this syllable for both the safara and
nanana tokens, One possible explanation is vacillating stress patterns, another is that non-
native stress is marked more clearly. This latter explanation would be corroborated by the
results for group (i) (adressubok), where the vowel of the secomnd syllable, which bears non-
native primary stress, is clearly longer than all other vowels, without secondary stress being
reflected in vowel duration. In group (g), vowel duration behaves similar to VOT duration,
such that it does reflect primary but not secondary stress, perhaps due to the contlict be-
tween alternating rhythm and morphological stress in the second component of the com-
pound (similar to reydvinglas above). Group (I) follows very clearly the predicted patiern:
primary stress (first syllable) is reflected in the longest vowel duration, followed by the
second longest vowel duration in the fourth syllable, which bears secondary stress according
to the compound rule. In groups (j} and (k), non-native primary stress is marked by longest
vowel durations, while initial secondary stress is marked by second longest vowel duration
in nanaras but not fatatas.
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Consonant duration (Table 9)

As for the trisyllabic words, consonant duration of the #anana tokens does not reflect the
predictions with respect to word stress. It only correlates with primary stress in the groups
with non-native stress. Here (groups i—k) either the longest (for j} or second longest conso-
nants (for i and k} are found in the onset of this syllable. Again, this reflects that non-native
stress is marked more clearly, cven by this duration parameter, which does not otherwise
seem to participate in the marking of stress,

Pitch movement

Finally, across all word groups, a systematic analysis with regard to pitch movement has yet
to be done. However, upon first impression we do not find any results suggesting pitch as a
phonetic cue to secondary stress. As can be seen in Figure 3 above, a local pitch peak can be
found on the first #a representing the syllable bearing primary stress. Secondary stress is
predicted 1o oceur on the fourth syllable (see (2)d in Table 1). However, while the fourth ng
in Figure 3 is clearly lengthened, no notable pitch movement other than continmation of the
overall downward trend can be observed. This is despite the fact that stress is in a non-
native position here (second syllable of maskina), which is otherwise marked very clearly.
This example is representative of the pattern which we seem to find for pitch movement
across our data.

2.7. Summary of results

To sunumarise the results, we will return to the aims of this pilot study given at the end of
Section | above and repeated here for convenience: (i) to ascertain the location of secondary
stress in production and perception, (ii) to identify the most prominent phonetic parameters
refated to secondary stress in production and perception, and (it} to compare secondary
stress on lexical and functional morphemes.

First, the location of secondary stress in production and perception was tested in such a
way that only those productions of tfatatas and nananas were included in the analysis that
were correctly identificd by the other participant. The results include no surprises, i.e. the
stress rules in (1) were confirmed for Faroese. Secondary stresses were phonetically imple~
mented in the predicted positions or they were not implemented at all. In positions where
there is a conflict between the rhythmical rule in (1)b and the morphological compound rule
in (D)c, the compound rule wins {groups a and h). If there is no conflict, the secondary stress
is not always implemented (groups ¢ and ¢). Non-native stress is usually clearly marked,
whether it is a primary stress ot a secondary stress position {groups i~k and also group [ for
vowel duration). Notice once again that the results reported on here are not for real words in
real conversation and that the object of the game was to convey the words to the other par-
ticipant to guess, hence the speech was possibly exaggerated at least for some tokens and
certainly in repetitions. However, since secondary stress in Faroese has yet to be systemati-
cally studied, to reliably ascertain the position of secondary stress exaggeration was wel-
come.

Second, the most prominent phonetic parameters related to secondary stress are vowel
duration (Tables 3, 4, 7 and 8) and VOT/aspiration (Tables 2 and 6). Pitch does not seem to
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play a role (ef. Figure 3). The duration of the initial consonant in nananas does not seem to
be a reliable parameter in any way, thus we will not interpret it with regard to secondary
stress (see the discussion of Tables 5 and 9 above). Remember in this context that only
marginal agpiration is reported in the literature for internal onsets in Faroese. Looking at the
values in the tables above and given that VOT corresponds to secondary stress positions in
Faroese, aspiration may be marginal in internal onset positions, but it may also be strength-
ened and used to indicate word stress positions.

Third, looking at secondary siress associated with lexical and functional morphemes, no
lengthening was found for inflectional suffixes in our Farcese data (e.g., -id in bikarid in
group d). The assumption of alternating stress realised also on syllables corresponding to
inflectional affixes could therefore not be corroborated. Future research will have to divectly
compare inflectional and derivational sutfixes in an even more balanced design.

3. Conclusion and outlook

Regarding the location of secondary stress the Faroese results comply by and large with
what we know from the literature. Faroese has alternating stress, but where morphology and
rhythm contlict (e.g., morphological compounds with mono-syllabic first component} the
compound rule wins. As for phonetic parameters, vowel duration has been identified as the
most prominent cue to stress so far, together with VOT. Regarding the question of second-
ary stress associated with inflectional affixes, no lengthening effects were found for inflec-
tional suffixes in our Faroese data. Moreover, although a systematic analysis of the na syl-
labies has yet to be done, pitch movement does not seem to be a promising cue to secondary
stress, However, to elicit pitch movement/pitch accents associated with syllables bearing
secondary stress, the target words will be placed in an appropriate context in a future study.
Overall, more data is needed to address the open questions that came up in the previous
sections. In particular, in a follow-up we will include closed syllables in the word game,
specifically with postvocalic preaspiration since we know that preaspiration in this position
and syllable-closing consonants may be lengthened under stress in Icelandic (e.g., Arnason
2011, Amason and Schafer 2012) and possibly Faroese, although preaspiration behaves
differently in the two languages (see Arnason 2011 for discussion). Furthermore, an even
more balanced design and more tokens will put us in a position to follow up the differences
hetween inflectional and derivational suffixes, and it will also allow us to systematicalty test
the individual factors {e.g., stress position, alternating rhythm, position of morphological
boundaries, nature of morphological boundaries (word formation vs, inflection; compound-
ing vs. derivation)} for each phonetic parameter statistically. In addition, we will conduct an
[cefandic word game for- comparison. Ideally, words will be chosen which have the same
morphological patterns as those used in Faroese, or the same lexical ¢lements where possi-
ble. Also, the Icelandic target syllables will be as closely related to the Faroese ones as
possible, i.e., Icelandic fa ftha:] and na [na:] as open syllables, along with closed syliables
with post-vocalic preaspiration (e.g., patt [phaht] or #ip! [trhpl]). The comparison between
the results of the experiments for the two languages will then put us in a position to answer
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the questions about differences in secondary stress positions in Icelandic and Faroese, as
well as the relevant phonetic cues.
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