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Abstract

The main aim of this paper is to survey and
analyse the various ways in which stress is
manifested in African languages. The present
paper focuses onword stressonly.

Stress is reported to aocaur in Bantu
languages, for example Xhosa, Tswana and
Swahili, and also in West Atlantic languages
like Fula aad Wolof. These two language
families (Bantu and West Atlantic) turn aut to
have completdy different manifestations of
stress indead, in the latter family stress
manifestation is complex.

My preliminary acoustic investigation d
Pular (one variety of Fula) shows that both
pitch and intensity may play a role in stress
manifestation.

1. Introduction

For decades it has been known that three
factors play arole in prosody: pitch, length and
intensity. Of these three factors, the last,
namey intensity, is never found without
concomitant effects on the other two, simply
because articulatory energy cannd be switched
on and df at a fast enough rate. Now let us
consider what kind d prosodc systems have
been described in the languages of the world.

Length is the one factor which is normally
described for every language; although there
do exist languages with nophondogcal length
distinctions. But what about pitch and
intensity?

Obvioudly, for any gven language, the
most fully exploited o the factors pitch and
intensity is the one which will find its way into
the descriptions of that language. So, for
example, in Indo-European languages intensity
has been well described because most of these
languages have stress ystems that bear much
phondogcal information. Pitch and non
phoremic length are largdly slaves of the stress
system. In a sense they take on very natural

parameter settings and leave the burden o
distinctiveness to the stress gstem by which
they are dominated.

In most African languages, on the other
hand, it is pitch that has been described,
because toral systems play a central role in
these languages. Intensity has hardly been
studied in tore languages because it is largdy
the dave of the tonal system.

So, in shot, we nomally expect very
natural or default properties for pitch in stress
languages and for intensity in tone languages.

However, | would like to plead for a more
circumspect description d languages. Both the
dominant and the recessve prosodc systems
neel to be described. Even though the
properties of the recesdve system may na be
well daborated, they cannad be asaumed to
aways take on dffault values. Otherwise it
would be imposdble for a stress language to
change into a tone language or vice versa. In
this girit, | have started investigating the
stresslike properties of both tonal and non
tonal African languages. In this paper | report
my findngs on some Southern Bantu and some
West Atlantic languages. In particular, | have
carried aut acoustic analyses of the Pular
variety of Fula and am currently analysing the
Wolof of Senegal.

1.1 Prominence

The factors of pitch and intensity which | just
mentioned are probably the historical basis for
tone and stress ystems respectively. But tone
and stress ystems have evolved beyond these
origins. The major difference between the two
is that tone can bear distinctive information on
any syllable, while stress depends on ore
syllable being sufficiently prominent compared
with neighbouring syllables. In aher words, in
a tonal system, tone can, at least potentially,
carry more distinctions per 100 syllables than
stress
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It is wdl known that prominence can be
expressd either by intensity (with concomitant
effects on pitch and length) or by pitch alone,
namely in pitch accent languages like Japanese
which were so en vogue inthe late 90's.

Therefore, in examining African language
with respect to stress properties, it is important
to bear these two posdble realisations of
prominence in mind And at the same time,
lenggh must at least be cortrolled for,
especially in languages with contrastive length
in consonants or vowels (or both).

By taking this approach, | do nd mean to
diminish the importance of research into aher
prosodc systems in languages, e.g. intonation
(Conrdl & Ladd 1990 and Laniran 1994 or
the search for fuller functionality in tone and
stress within the same language (see for
instance Hyman and Katamba 1993 34).

1.2 Stress

Let us now take a closer ook at stress Here |
will restrict mysdf to primary stress As
mentioned above, stress is a suprasegmental
feature of utterances which can be defined as
percéved  prominence.  Prominence  is
manifested in ore member of a classof smaller
units which make up a larger unit (which is
usually termed a domain). Thus, for example,
one syllable within the word damain carries
prominence. (This is word stress) One word
bears prominence within the phrase domain.
(Thisisphrasal stress.

Prominence is characterised (e.g. by Crystal
199Q 332 as a higher degreeof (articulatory)
energy used in producing the unit which bears
stress However, this snge articulatory factor
produces three acoustic manifestations: pitch
(as in Endish and Swahili), intensity (for
instance in Endish) and length (eg. Endish
and German, and also cstensibly in Tswana,
Sotho, Xhosa and Fula). Later in this paper |
will claim that in fact nore of the Southern
Bantu languages that | just nhamed hes a true
length distinction.

1.2.1 Representing stress

In the framework of metrical phondogy, stress
can be represented by using ether a metrical
treg asin (1a) or americal grid, asin (1b):
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(1) a. Métrical tree
word

N

F F
A s\

| | | |
pro- -claa -ma -tion
(Where F stands for “foat”, s=“strong” andw = “weak.
A foa is (roughly) a stressed syllable followed

(optionally) by one or more unstressed syll ables, “ strong”
= more prominent.)

b. Metrical grid
* word level
* ok foat leve
* ok ok ox syllabic level (moras)
proclamation

The formalisms of (@ and (b) are quite
similar, and in many cases equivalent. In both
cases, it is asaumed that phondogcally only
the vowels bear stress (even though we know
that acoustically consonants located next to a
stressed vowe can be louder, higher-pitched o
longer; this can be regarded as a local
asdmilation). All researchers agreethat higher-
level constituents which bear stress are
projections of syllable nucleé (even though
they may refer to constituents containing
nucle, such as rhymes, syllables or fed).

In the tree modd, the lowest-levd node
which is linked to the highest-level noce via
strong nods only, is the most prominent. In
the grid modd, stars are assgned according to
the rules of each levd, and the most prominent
syllable is the one which has the highest
number of stars aboveit.

Both modds dhare the principal goal of
specifying the position d primary stress
Unfortunately, neither modd is particularly
succesqul in determining the position o
secondary stress athough it can at least be
expressed more directly in the grid modd, as
can be seen in examples (2a) and (2b).

@a -
import = 'import (NOUN)
b. *

import = im'port (VERB)

These examples ow that in Endlish stressis
not fixed.
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1.2.2 The position d word stress

Generally, the position d stress in languages
can be clasdfied by two partialy rdated
criteria: fixed vs. nonfixed and predictable vs.
lexical (=unpredictable). These criteria overlap
only in the case of fixed stress position,
because thisis clearly always predictable.

The logcaly possble combinations of
these criteria are exemplified in Table 1.

Fixed Non-fixed
Predictable Polish Kara
(penultimate), (Papua
Hungarian New
(1% syllable), Guinea)
Swahili
(penultimate)
Lexical (imposdble: fixed English,
stressis always Modern
predictable!) Greek

Table 1: The typdogy of possble word-stress
positionsin languags.

1.2.3 Major properties of word stress

In arder to be linguistically useful, | initialy
considered all aspects of word stress for my
analysis of stress For the purposes of this
introduction, 1 will simply list six properties of
word stresswhich have been used in the recent
literature (cf. Hayes 1995, each followed by a
comment on its applicability to the languages
under consideration:

1. STRESS HIERARCHIES. Every word that
bdong to a lexical categary corntains a
syllable that carries the primary stress
Hence, no stresdesslexical words ocaur.

(This can orly sensibly be investigated
using a large corpus, and in any case it is
unlikely to be contradicted in the languages
investigated here, which have quite open
syllable structure and a high proportion o
longwords.)

2. CULMINATIVITY: Every word has exactly
one gsyllable carrying the primary word
stress while other stresses (where these
only ocaur in long words) are subordinated
to the primary stress as secondary stresse.

(This property combined with the first one
(stress hierarchies) is called the culminative
property of stress No words were
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discovered in which secondary stress could
be ascertained. This aspect of stress could
therefore  neither  be corfirmed na
contradicted on the basis of the material
investigated here)

. DELIMITATIVITY: Primary stress is located

near the borders of the stress domain, thus
sigralling its edges. This tendency is
enhanced by the fact that the strongest non
primary stress tends to be on the opposite
side of the domain from the primary stress
This is caled the ddimitative property of
stress

(No putative counterexample to the “three
syllable window” of primary stress was
discovered in my material. Secondary stress
did na occur.)

. QUANTITY SENSITIVITY: Syllable weight

affects dress  placement. Weight
distinctions  coincide  with  syllable
composition, in which complex syllables
count as heavy, and simple syllables as
light. Heavy syllables generally attract
stress irrespective of ther position in the
word. In some languages (e.g. Hausa and
Engdlish), closed syllables and syllables with
long vaveds are heavy, and typically
stresed.

(This may be an important factor in the
stresssystem of Fula.)

. RHYTHMIC  DISTRIBUTION: Stress  is

rhythmically distributed. In aher words,
there is rhythmic alternation which may
lead to an interpretation d stress as the
reflex of binary organisation imposed on
strings of syllables, in alternating patterns.
Stress enhances maximal cortrasts between
adjacent dements, binary alternation being
simply the maximal degree of rhythmic
organisation  compatible  with  the
requirement that adjacent stresss are to be
avoided.

(Secondary stress could na be found. The
nonstressd syllables had a syllable-timed
rhythm — i.e. each unstressed syllable was
just as prominent (or non-prominent) as any
other in the domain.)

. LACK OF ASIMILATION: A stressd syllable

noce does nat induce stress on the syllable
nodks in its neighbourhood
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(Again, my material did nd contain words
with more than ore stress so this property
could nd be examined.)

2. Stress manifestation in  African
languages

As mentioned above, stress is generaly
manifested by intensity (with accompanying
effects on pitch and length). In Swahili it is
manifested by pitch alone. In West Atlantic
languages auch as Wolof and Fula, and in
Southern Bantu languages like Xhosa, Tswana,
Sotho word stress is allegedly manifested by
length alore.

2.1 Penultimate lengthening in Southern Bantu
languages?

The claim, which is current in linguistic
circles, that Southern Bantu languages have
“penultimate stress’ (i.e, by implication,
penultimate word stresg is blatantly false It
has its origin in the reports of authors such as
Batibo (2000 and Mosaka (2000 (on Tswana,
Sotho, Xhosa and Zulu) that length is
distinctive in these languages, and that it
denates the end d a word o phrase.

The fact is that length in these languages is
nat phoremically contrastive. Rather, it is a
purdy phrasal phenomenon which lengthens
the (phondogically short!) vowd of a phrase-
penultimate syllable (under specific condtions
which | will outline shortly).

| propose that actualy an extra vowe
position which is devoid o phondogical
content floats at the right edge of certain
sentence types and is inserted into the
phondogca representation to the left of the
last syllable. This empty vowd is filled by the
spreading d the mdody d the preceding
vowd (i.e. the vowd of the penultimate
syllable).

Why daes the impresson arise that this
process also ocaurs in sinde words? A singe
word spoken in isolation das manifest
penultimate syllable lengthening — but
precisdy because such a vowd is phrase final
(and the phrase is of the correct type, eg.
declarative).

Phrase-penultimate vowe lengthening daes
not occur in certain sentence types (eg.
interrogatives). Yet it does occur in the most
common sentence type declaratives. In aher
words, a word spoken in isolation is assumed
to be a declarative. If one asks a speaker of one
of these Southern Bantu languages to
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pronaunce a singe word as a question (eg. an
dliptical question for veification d a
particular noun), the penultimate vowe is not
lengthened (just as it is nat lengthened in any
interrogative  sentence). For example, the
current president of South Africa has the name
mbeeki in most contexts; but if a singe
utterance consists of the question ‘(Did you
say) Mbeki?, it will be mbeki, without
penultimate vowd |engthening.

So in conclusion we can say that the so-
called word stressin Southern Bantu languages
is a red herring. It does nat exist as a word-
levdl phenomenon but only at the phrase leve,
and orly with certain sentence types. This
lengthening phenamenon tas no effect on the
(toral) prosodc system of the languages
concerned.

2.2 Word stress as length in West Atlantic
languages?

Let me begin my discusson o West Atlantic
languages by thanking Peter Gottschligg for
sharing his wide knowledge of these languages
with me, and in particular for tdling me his
intuitions onther stresssystems.

| would like to claim that vowe length in
West Atlantic languages is nat the major
(perhaps nat even any) manifestation d stress
Here | refer specifically to Pular (the Fuuta
Jaloo varigty of Fula spoken in Guinea) and
Wolof (spoken in Senegal). Firstly, vowd
lengh (in any syllable of the word) is
contrastive in these languages. This in itsdf
does na preclude vowd lengh as a
manifestation d stress (after al, Engish has
both cortrastive vowd length and a length
manifestation d stresg, but it does refute the
claims of Batibo (2000 and Mosaka (2000
that long vavels in “Fula’ mark word stress
Secondy, | found little or no indcation d a
length contrast within the first-syllable short
voweds. | will describe the processinvdved in
searching for such a contrast in a moment.

First of all, | measured the length o short
and long first-syllable vowels in minimal pairs
with each o the 5 vowd qualities. The results
aregivenin Table 2.
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Word Length of first V (in  gloss
mseg)
bhiri 50 trace
bhiiri 363 wipe, erase
fetere 44 rock
federe 210 madness
amugoal 50 dance
aamugoad 261 be lazy
sodugoal 51 prohibit,
prevent
soodugal 268 buy

Table 2: Examples (words spoken pair-wisein
isolation — disyllables andtrisyllables).

The range of lengths of shart first-syllable
vowels was from 44 to 51 milliseconds —
apparently an indcation d a possble stress
distinction. The range of lengths of long first-
syllable vowels was larger: from 210 to 363
Moreover, the ratio of any short vowd to the
correspondng long vave (i.e to the long
vowd with the same quality) had quite a wide
range from 14% for /i/ to 21% for /¢e/.

| next visualy compared the lengths of
short vowels in first syllables with those of
short vowes in second a later syllables. You
can do the same yoursdf by looking at the
spectrograms in the Appendx. Again, there
were no significant differences in length.

Clearly, this process $iould be repeated on
alarger corpus of words; but stressis definitdy
not manifested primarily by length (otherwise
we would na have these minimal pairs), and |
strondy suspect that it is not manifested
seconchrily by a perceptible difference in
length.

So my next question was. Is dgress
manifested by pitch in these languages?

2.3 Word stressas pitch in Fula?

It is extremdy naiceable that there is a
difference in the “tone pattern” of short and
long vavds in the pitch traces in the
Appendx. The first vowd of all words is at a
medium pitch. But words with a short first
vowd have a ndticeable rising pitched on the
final vowd, while thase with a long first vowe
show a dlight drop in pitch throughaut the
word. Is this observation significant?
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If this pattern were robust, it would indcate
that the most prominent syllable in a word
without a long vawve is the final one (because
of its distinctive rising pitch), and that the most
prominent syllable in a word with a long first
vowd is the first vowd itsdf (because of both
its higher pitch and its length).

Unfortunately, this pretty picture is dulled
dightly by the evidence from one of the short-
first-vowed words in context: in sentence-final
position its last vowe had a lower pitch than
its first vowd. The word in question ted a
marked dottal closure (almaost stop) at the end,
perhaps indcating some  sentence-leve
phenomenonthat is unrelated to word stress A
more down-to-earth explanation is that the
observed rising pitch is smply a list intonation,
like in Endish an appe, an adange and a
banana where the first two words have a
rising pitch and the last word has a falling
pitch. So clearly, these word pairs should be
dicited again in the reverse order.

2.4 Word stressas intensity in Fula?

The traditional view is that Fula has the same
type of expresson d accent as Indo-European
languages, i.e. basically intensity. | therefore
examined the RMS energy trace of my words
with a shart-long vavel cortrast in the first
syllable. The esidence is nat conclusive in that
there is no sharp decay in energy after the first
syllable of the analysed words. But at least
there is a dight decay, as you can seefrom the
figures onthe handaut.

Thisis aurprising in view of the information
that | have received from a very rdiable source
(Peter Gottschligg, p.c.) that there is a wide
varigty of stress ystems in the Fula languages,
both o the fixed and the nonfixed predictable

type.

3. Instead of aconcluson

The esidence presented here is clearly very
preliminary in rature. However, it is by no
means incompatible with current views on the
manifestation o stress | will now quickly
comment on each o the 6 properties of word
stressthat | mentioned earlier and then sketch a
posdble scenario which would explain the
facts accrued so far.

1. STRESS HIERARCHIES: These could nd be
ascertained.

2. CULMINATIVITY: Only weakly
ascertainable. The diff erence in prominence
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baween  (putativdy)  stressed  and
unstressed syll ables was small .

3. DELIMITATIVITY: This could nd be
examined onmaterial with a maximum of 3
syllables.

4. QUANTITY  SENSITIVITY: Also  nd
ascertainable;, in my material  heavy
syllables were always word-initial.

5. RHYTHMIC DISTRIBUTION: Not
ascertainable with such short words.

6. LACK OF ASSMILATION: Not ascertainable.

Finally, here is a possble scenario which
would explain the facts that | have so far
(without wishing to clam that there is
sufficient evidence to support it at the present
stage).

1) If no heavy syllable is present in a word,
stress the first vowd. (Manifestation:
higher pitch (pace some rising word-final
pitches) and Hgher intensity.)

2) If a heavy syllable is present in the word,
stress it. (Manifestation: highest pitch and
greatest length.)

In any case, | would like to rule out the
hypothesis that there is no accent in Fula, and
will now concentrate my efforts on addtioral
types of word: those with heavy syllables in
nonrinitial position, and longer words.
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Appendix

Figure 1: Spectrogram, RMS energy trace, 2 pitch traces (S.1.F.T. and harmonic grid) and waveform of Pular
bhiri ‘trace (left) and bhiiri ‘wipe, erase’ (right).

Figure 2: Spedrogram, RMS erergy trace, 2 pitch traces (S1.F.T. and hamonic grid) andwaveform of Pular
fétere ‘rock (left) andféeere ‘madness (right).
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Figure 3: Spedrogram, RMSenergy trace, 2 pitch traces(S.1.F.T. andharmonic grid) and waveform of Pular
amugd ‘darce (left) anddanugd ‘belazy’ (right).

Figure 4: Spedrogram, RMS errgy trace, 2 pitch traces (S1.F.T. and hamonic grid) andwaveform of Pular
sodugd ‘prevent’ (left) andsdodugd ‘buy’ (right).

Acoustic analysis oftware: ST* (Institut fir Schallforschung dxr Osterreichischen Akademie der
Wissnschaften — wad@kfs.oeaw.ac.at).



