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Abstract

The most favoured solution to the problem of
quantity complementarity in Swedish has been
to claim that vowel length is phonemic and
consonant length is predictable (Linell, 1978).
Evidence from listeners’ perceptual behaviour
supports this over the reverse claim that it is
only consonant length which is distinctive
(cited in Czigler, 1998), a position that has
nevertheless been argued for (Eliasson & La
Pelle, 1973). However, there is a phonological
cost: the vowel inventory must be doubled. We
present an analysis based on positional criteria
to account for the phonetic facts reported in
instrumental studies such as Czigler (1998),
Hassan (2002), Strangert & Wretling (2003),
without the cost of additional phonemes. It
takes Trubetzkoy’s (1969) ‘correlation of sylla-
ble contact’ and develops it according to more
recent functionalist principles of phonotactic
analysis (Mulder, 1989; Dickins, 1998). Vowel
and consonant length are predicted by whether
there is a consonant in the phonotactic position
immediately following the syllable nucleus.
Quantity complementarity in Swedish is com-
pared to vowel and consonant length in Arabic
and shown to bear out Hassan’s (2003: 48) as-
sertion that the phenomenon of length ‘consti-
tutes a systematic difference between the pho-
nological systems of both languages’.

Duration and length in Swedish
stressed syllables

In Swedish, stressed syllables’ can be of three
types regarding the content of their rhyme
structure. This can be expressed as ‘Danell’s
formula” (Wittting, 1977):
A) long vowel only, e.g. se “see’
B) short vowel + long consonant, e.g.
hatt ‘hat®
C) long vowel + short consonant, e.g.
hat ‘hate’
It is the types B) and C) which have intrigued
phoneticians and phonologists because of the
relationship between the vowel and its follow-

ing consonant. From a phonetic point of view,
the relationship is one of inverse co-variation of
duration. Because the durational differences for
both the consonants and the vowels are signifi-
cantly well above the absolute difference
limens (Hassan, 2002), we can say that we are
dealing with length differences as well as dur-
ational differences. We therefore have inverse
co-variation of phonological length — when the
vowel is long, the consonant is short, and vice
versa, although there is considerable variation
in degree of complementarity cross-dialectally
(Strangert & Wretling, 2003). As well as a long
consonant, a cluster of two short consonants
can follow a short vowel. Examples are given
in Table 1.

Throughout this paper, discussion and ex-
emplification will be restricted to monosyllabic
forms in order to avoid the issue of where the
syllable boundary is in forms such as Swedish
titta “to look’, or Arabic kattab ‘he made some-
body write’. Also excluded are forms with a
cluster of three consonants such as svensk,
tjanst on the assumption that the final conso-
nant is outside the domain of quantity comple-
mentarity. Morphological boundaries are ig-
nored.

Tablel. Inverse co-variation of vocalic and
consonantal length in Swedish stressed sylla-
bles.

Long vowel + shortShort vowel + long con-
consonant sonant

hat [« : t] *hate’ hatt [l a t:] ‘hat’

lam [1< m]‘lame’ lamm [1 axm:] ‘lamb’

Vag [v 2: 9] ‘road’ | vagg [~ =9:] ‘wall’

kop [¢=:P] ‘buy’ Kkopt[<=eP t] ‘bought’

As implied by the transcriptions, as well as a
difference in vowel length there is also a
clearly noticeable difference in vowel quality.
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Although vowel quality has been found not to
be robust as a perceptual cue across all short-
long pairs (Behne, Czigler & Sullivan, 1996;
1998, cited in Czigler, 1998), Linell (1978) ad-
duces it as evidence that there is a phonemic
opposition between short and long vowels. The
quality of consonants in terms of place and
manner of articulation is, however, not noticea-
bly affected by length. The taxing question is,
how should these phonetic facts be analysed
phonologically? There is not space in this paper
to discuss the relative merits of all possible an-
swers to this question, but they include, using
hatt-hat as examples, the following:

1) phonemic vowel length and phonemic
consonant length - /hat:/, /ha:t/;

2) phonemic consonant length with vowel
length predictable - /hat:/, /hat/;

3) phonemic vowel length with consonant
length predictable (Elert, 1964; Witting,
1977; Linell, 1978; Czigler, 1998) -
/hat/, /ha:t/;

4) singleton-geminate consonant opposi-
tion with vowel length predictable (Eli-
asson & La Pelle, 1973; Eliasson, 1978)
- /hatt/, /hat/.

Each of the above analyses seems to account
equally for the phonetic facts, so we need to
bring the criterion of economy of description to
bear. 1) requires doubling the vowel inventory
and the consonant inventory and could be re-
jected as an uneconomic solution. 2) requires
doubling the consonant inventory but not the
vowel inventory. 3) requires doubling the
vowel inventory but not the consonant inven-
tory, which is to be preferred over 2) because
the vowel inventory is smaller in the first place;
it is the solution favoured by most writers on
the subject, following Elert (1964), although
Linell (1978: 125), an advocate of this solution,
admits that vowel length is ‘distinctive only
before single consonants’. 4) does not require
any additional phonemes in the inventories, but
does lead to an increase in the complexity of
some of the phonological forms that take part in
quantity complementarity. For example, the
phonological form of hatt must comprise four
phonemes instead of three and therefore falls
foul of a phonotactic simplicity metric.

All the above analyses involve some differ-
ence in phonemic content to account for the
quantity complementarity. It is worth consider-

ing an alternative approach which accounts for
quantity phenomena in prosodic terms rather
than in phonemic terms, and that is Trubetz-
koy’s correlation of syllable contact.

Trubetzkoy’s ‘correlation of sylla-
ble contact’ analysis

Trubetzkoy (1969: 199-201) provides a pro-
sodic analysis of quantity complementarity in
Swedish instead of the kind of phonemic analy-
ses outlined in (1)-(4) above. That is to say, the
phonological difference between the pairs in
table 1 and others like them is due to a prosodic
opposition, not a phonemic opposition. Accord-
ing to Trubetzkoy, postvocalic consonants in
stressed syllables in Swedish can relate to the
preceding vowel with either close contact or
open contact. In the case of close contact, the
vowel is predictably shortened and the conso-
nant equally predictably lengthened. In the case
of open contact, the vowel is predictably long
and the consonant equally predictably short.
Both vowel length and consonant length are
predictable and hence non-distinctive, occur-
ring as a consequence of, respectively, open
and close syllable contact. When there is no
following consonant the situation is as for open
contact — it is pertinent here to note that short
vowels do not occur in open stressed syllables
in Swedish.

Trubetzkoy’s syllable contact analysis has
the advantage of descriptive economy over al-
ternatives (1)-(3) above in that it does not ne-
cessitate setting up either long vowel or long
consonant phonemes in opposition to short
ones. Neither does it require increasing the
complexity of phonological forms as is the case
in (4). However, while the phonetic lengthen-
ing of vowels in open contact is entirely plausi-
ble in order to fill what we can think of as a va-
cated space, Trubetzkoy’s analysis fails to give
an adequate explanation for why, in close con-
tact, the postvocalic consonant is lengthened, or
of why it is not lengthened when it is part of a
cluster of two consonants.

A positional analysis of Swedish
guantity complementarity

We propose that it is possible to recast
Trubetzkoy’s analysis in such a way as to retain
its insights and advantages while rendering it
more explanatory, and that the way to do this is
to account for the distribution of phonemes in
Swedish stressed syllables in terms of a frame
of phonotactic positions known as a phonotagm
(Mulder, 1989; Dickins, 1998). Mulder (1989:
444) explains that a phonotagm is the ‘mini-
mum type of structure within which the distri-
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bution of cenotactic (natural language: phono-
tactic) entities can be described completely and
exhaustively’. It comprises a set of positions to
which the constituent phonemes of a phono-
logical form can be assigned by functional cri-
teria. Unlike the syllable, realisational proper-
ties of phonemes are ignored when assigning
phonemes to positions. Quantity complemen-
tarity in Swedish stressed syllables can be ac-
counted for by setting up a phonotagm with two
post-nuclear positions which we shall call post-
nuclear; and post-nuclear,. Together with the
nucleus itself (the ‘identity element’ of a pho-
notagm), this is somewhat analogous to the
three rhyme *X-slots’ set up for English by
Giegerich (1992). The nucleus is always occu-
pied by a vowel phoneme, while the post-
nuclear positions can either be phonologically
empty or occupied by a consonant phoneme.
Examples are given in table 2.

Table 2. Positional analysis of quantity complemen-
tarity

onset | nucleus | post- post-
nuclear, | nuclear;

5 £

h a 1

h d 1

A4 A d

A g g

G L P 1

G % P

A generalised realisation statement to the effect
that an empty position is filled by the phonetic
material from the preceding position accounts
for the phonetic facts.

Positional analysis gives a coherent phono-
tactic interpretation to Trubetzkoy’s ‘syllable
contact’” analysis. Close contact is equivalent to
the consonant occupying POST-NUCLEAR;, and
open contact equivalent to its being in POST-
NUCLEAR,. The advantage over Trubetzkoy’s
analysis is that we can explain the lengthening
of the vowel in rhyme types A and C, and the
lengthening of the consonant in rhyme type B,

in the same terms. It also accounts for why a
consonant in  POST-NUCLEAR; does not
lengthen if it is part of a cluster, i.e. if there is
another consonant in POST-NUCLEAR;. It shares
with Trubetzkoy’s analysis the advantage of
not having to set up additional phonemes in the
inventory of Swedish because it renders both
vowel and consonant length predictable and
therefore non-distinctive. The opposition be-
tween pairs such as hat-hatt etc. is set up purely
as a phonotactic difference — the phonological
forms comprise the same phonemes, but dis-
tributed differently in the phonotactic frame.

Comparison to vowel and conso-
nant length in Arabic

The situation regarding vowel and consonant
length in Arabic is rather different and does not
lend itself to the analysis proposed above for
Swedish. While there is evidence of inverse co-
variation of duration between consonants and
vowels in the Iragi Arabic data examined by
Ghalib (1984) and Hassan (1981, 2002),
whether this extends to inverse co-variation of
length is not so clear. According to Hassan
(2002), vowel duration differences before sin-
gleton and geminate consonants do not signifi-
cantly exceed difference limen values. In this
he is in agreement with Ghalib (1984) who also
concluded that such vowel duration differences
are negligible.

The really important difference between
Arabic and Swedish in respect of quantity con-
cerns predictability. Above we presented a po-
sitional analysis in which Swedish quantity is
predictable on the basis of the contrastive dis-
tribution of phonemes within the phonotagm.
The reason this analysis works is that there are
no stressed syllables in Swedish of the type
CV:C:? or CVC. Arabic presents a different
picture because these types do exist in opposi-
tion to CVC: and CV:C. In fact in Arabic it ap-
pears that all combinations of short and long
vowels and consonants can occur in stressed
syllables. Mitchell (1990: 65) gives the mini-
mal pair example /< aam/ ‘year’ and /< aamm/
‘public’ showing that consonant length is dis-
tinctive after a long vowel, and Hassan (2003:
45-6) provides /samm/ ‘poison’ and /saamm/
‘poisonous’ to show that vowel length is dis-
tinctive before a long consonant. There is there-
fore no inverse co-variation of quantity in Ara-
bic: vowel quantity and consonant quantity
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vary independently and neither can be pre-
dicted from knowing the other. This, we sug-
gest, bears out Hassan’s (2003: 48) contention
that quantity in Swedish and Arabic ‘consti-
tutes a systematic difference between the pho-
nologies of both languages’.

Notes

1. By ‘stressed syllable” we mean one that is
not unstressed, i.e. it includes secondary stress
(or what has been called ‘reduced main stress’)
as well as primary stress.

2. Witting (1977) cites moln ‘cloud” as an ex-
ample of CV:CC to argue that vowel length is
not predictable when followed by a cluster, but
the pronunciation [mo:In] is described as a
‘regional exception’ by Czigler (1998: 23) and
marked as an exception by Linell (1978: 123),
we therefore discount it.
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