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LECTURES AND COURSES January 1, 1979 - June 30, 1980

1. Elementary courses in general phonetics

One semester courses (two hours a week) in elementary general
phonetics (intended for students of phonetics and linguistics and
for students of foreign languages other than English, French, Ger-
man, Modern Greek, Italian, and Russian) were given by Niels Rein-
holt Petersen. There was one class in the spring semester 1979,
one in the autumn semester 1979, and one in the spring semester
1980.

A course in general and French phonetics including practical
exercises in the language laboratory (three hours a week) in the
spring semester 1979, and courses in general and French phonetics
(two hours a week) in the autumn semester 1979 and in the spring
semester 1980 were given by Oluf Thorsen.

Courses in general and German phonetics (two hours a week)
were given by John Jgrgensen in the spring semesters 1979 and 1980.

A course in general phonetics for students of Modern Greek
(two hours a week) was given in the autumn semester 1979 by John
Jgprgensen.

A course in general phonetics for students of Italian (two
hours a week) was given in the autumn semester 1979 by John Jgrgen-
sen.

A course in general and Russian phonetics (two hours a week)

was given in the autumn semester 1979 by Peter Molbak Hansen.

2. Practical exercises in ear-training and phonetic transcription

Nina Thorsen gave a course for more advanced students (two
hours a week) in the spring semester 1979.

Birgit Hutters gave a course for beginners (two hours a week)
in the autumn semester 1979, and a course for more advanced stu-
dents (two hours a week) in the spring semester 1980.

Oluf Thorsen gave a course for advanced students (two hours a
week) in the autumn semester 1979.

These courses form a cycle of three semesters, and are based
on tape recordings, as well as work with informants (on the advanced
level).
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3. Phonology

Lisbeth Strgjer gave a course for more advanced students (two
hours a week) in the spring semester 1979.

Jprgen Rischel (Institute of Linguistics) gave a course for
advanced students (two hours a week) in the spring semester 1979.

Peter Molbak Hansen gave a course for beginners (two hours a
week) in the spring semester 1980.

Una Canger (Institute of Linguistics) gave an introductory
course in general linguistics (two hours a week) in the spring

semester 1980.

4. The physiology of speech

Birgit Hutters gave a course in instrumental physiological
phonetics (two hours a week plus individual exercises) in the
spring semester, 1979, and a course in the physiology of speech
(two hours a week) in the autumn semester, 1979.

Peter Holtse gave a course in instrumental physiological
phonetics (two hours a week plus individual exercises) in the

spring semester 1980.

5. The acoustics of speech

Nina Thorsen gave a course in the acoustics of speech (two
hours a week) in the spring semester, 1980.

Peter Holtse and Niels Reinholt Petersen gave a course in
instrumental acoustic phonetics (four hours a week plus individual
exercises) in the autumn semester, 1979.

Preben Dgmler and Nina Thorsen gave a course in elementary
mathematics and electronics (two hours a week) in the autumn

semester, 1979.

6. Other courses

Eli Fischer-Jgrgensen gave courses in German phonetics (two
hours a week), one in the spring semester 1979, and one in the
spring semester 1980, and a series of lectures on Sound Change
(two hours a week) during the autumn semester 1979 and the spring

semester 1980.
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Oluf Thorsen gave courses in French phonetics (two hours a
week), one in the spring semester 1979, and one in the spring se-
mester 1980, and a course in the theory and practice of the lan-
guage laboratory (one hour a week) in the spring semester 1980.

Nina Thorsen gave a course in English phonetics (two hours a
week) in the autumn semester 1979.

Birgit Hutters and Nina Thorsen presided at a series of
seminars for advanced students on topics in experimental phonetics
(two hours a week) in the spring semester 1980.

Peter Holtse and Birgit Hutters presided at a series of
seminars for advanced students on topics in experimental phonetics
(two hours a week) in the spring semester 1979.

Peter Holtse and Niels Reinholt Petersen gave an introductory
course to the computer system of the laboratory (two hours a week)
in the spring semester 1980.

Henning Spang-Hanssen (Institute of Applied and Mathematical
Linguistics) gave a course in statistics (two hours a week) in the
autumn semester 1979.

Christian Becker-Christensen gave a course in the phonology
and phonetics of Danish (two hours a week) in the spring semester
1979.

7. Seminars

John Jgrgensen discussed the concept of marking and its appli-
cation.

Eli Fischer-Jgrgensen gave a lecture titled: "What is charac-
teristic of the human language - particularly in comparison with
that of animals?".

Niels Reinholt Petersen lectured on the perception of sound
duration.

Poul Erik Spliid and Erik Andersen gave a lecture on the
acoustic basis of phoneme perception.

Eli Fischer-Jg¢rgensen gave two lectures on the history of
linguistic and phonetic research in Denmark.

Zyun'ici Simada gave a lecture titled: "Physiological cor-
relates of Japanese accent patterns".

Seiji Niimi lectured on problems in EMG recordings and pro-

cessing and on pharyngeal adjustment in Japanese vowels.




Peter Molba&k Hansen gave a lecture on syllable structure as
a factor in sound change.

Linda Waugh gave a lecture titled: "The sound shape of lan-
guage".

Henning Andersen lectured on marking and hierarchy in phon-
ology.

George Allen gave a lecture titled: "The development of rhythm
in children's speech".

Ved Kumari Ghai lectured on vowel length and stress in Dogri.

Eli Fischer-Jgrgensen presented and discussed the results of
an investigation of the perception of stress in Dogri by Danish

listeners.

8. Participation in congresses, symposia, meetings, etc.

Eli Fischer-J¢rgensen participated in "Phonologietagung" in
Vienna June 28 - July 7, 1980.

Nina Thorsen participated in "Institute of Acoustics, Autumn
Conference", Windermere, November 2-4, 1979, and gave a paper:
"Intonation contours in declarative sentences of varying length
in ASC Danish", in a symposium on "Internordisk sprogforstdelse"
(Internordic language comprehension) at Rungstedlund, March
24-26, 1980, in "11¥™®S50urnées d'Etude sur la Parole", Strasbourg,
May 28-29, 1980, where she gave a paper: "Perception de l'intona-
tion - Expériences sur le danois (parole naturelle)", and in the
"2nd Symposium on the Prosody of Nordic Languages", Trondheim,
June 19-21, 1980, and gave a paper: "Intonation contours and
stress group patterns in declarative sentences of varying length
in Advanced Standard Copenhagen Danish".

Nina Thorsen and Niels Reinholt Petersen participated in

"'*Time' in the Production and Perception of Speech: An Interdis-
ciplinary Collogquium", held in the Phonetics Department of Kiel
University, February 22-24, 1979. :

Eli Fischer-Jd¢rgensen, Birgit Hutters, Niels Reinholt Petersen
and a number of students participated in the "Seventh Swedish-
Danish Symposium" at Lund, April 25-26, 1980. The following papers
were given: Niels Dyhr: "A pilot investigation of the Fo pattern
in American English", Peter Molbak Hansen: "Syllable structure as
a factor in some Danish sound changes", John Jgrgensen: "The terms

intensive/extensive in Hjelmslev's theory of language", and Niels
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Reinholt Petersen: "Assimilation of Fo".

Bgprge Frgkjar-Jensen lectured on instrumental registration
methods in audiologopedics for speech therapists and phoniatrists
at Bruxelles, May 14-16 1979, and in June 1979 he presided at a
one-week seminar on registration methods in phonetics at the Phon-
etics Laboratory, University of Riyadh, Saudi Arabia. In February
1980 he gave 18 lectures and a course in clinical glottography at

El Nasr Specialized Hospital, Ain Sham University, Cairo.

The Ninth International Congress of Phonetic Sciences was held
in Copenhagen, August 6-11 1979. The congress was organized by a

Congress Committee:

Preben Dgmler Institute of Phonetics
Eli Fischer-Jd¢rgensen (president) Institute of Phonetics
Bgrge Fregkjar-Jensen Institute of Phonetics
Peter Holtse Institute of Phonetics
Birgit Hutters Institute of Phonetics

Inge Knudsen (administrative secretary)

Carl Ludvigsen Institute of Phonetics
Svend-Erik Lystlund Institute of Phonetics
Mogens Mgller Institute of Phonetics
Else Parkmann (secretary) Institute of Phonetics
Niels Reinholt Petersen Institute of Phonetics
Jprgen Rischel Institute of Linguistics
Nina G. Thorsen Institute of Phonetics
Oluf M. Thorsen Institute of Phonetics

Nina Thorsen participated in Symposium No. 7, "The relation between
sentence prosody and word prosody" as a member of the discussion
panel, and contributed a paper: "Lexical stress, emphasis for con-
trast, and sentence intonation in Advanced Standard Copenhagen
Danish".
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RUMENTAL EQUIPMENT OF THE LABORATORY

following is a list of instruments that have been purchased

uilt during the period January 1, 1979 - June 30, 1980.

l. General-purpose electronic instrumentation
Digital multimeter, Keitley, tvpe 169
2. Equipment for EDP
Highspeed plotter, Houston, type 12" DP-11
3. Instrumentation for video
Video camera, Sony, type AVC-3250 CES
ABBREVIATIONS EMPLOYED IN REFERENCES:
AJPs. American Journal of Psychology
AL Acta Linguistica
ALH Acta Linguistica Hafniensia
ARIPUC Annual Report of the Institute of Phonetics,
University of Copenhagen
Eolia Ph. Folia Phoniatrica
FRJ For Roman Jakobson
F&S Form and Substance (Akademisk forlag), Ke¢ben-
havn 1971
Haskins SR Status Report on Speech Research, Haskins
Laboratories
IJAL International Journal of American Linguistics
IPO APR IPO Annual Progress Report
JASA Journal of the Acoustical Society of America
JL Journal of Linguistics
JPh. Journal of Phonetics
JSHD Journal of Speech and Hearing Disorders
JSHR Journal of Speech and Hearing Research
Lg. Language
Ling. Linguistics
LS Language and Speech
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MIT QPR M.I.T. Quarterly Progress Report
NTTS Nordisk Tidsskrift for Tale og Stemme
Proc.Acoust. ... Proceedings of the ... International Congress

on Acoustics

Proc ;Ling. ... Proceedings of the ... International Congress
of Linguists

Proc.Phon. «e«. Proceedings of the ... International Congress
of Phonetic Sciences

STL-QPSR Speech Transmission Laboratory, Quarterly Pro-
gress and Status Report, Royal Institute of
Technology, Stcckholm

SL Studia Linguistica

SPE The Sound Pattern of English, Chomsky and
Halle, 1968

RELC Travaux du Cercle Linguistique de Copenhague

TCLP Travaux du Cercle Linguistique de Prague

UCLA WPP Working Papers in Phonetics, University of

California, Los Angeles

Zs.f .Ph. Zeitschrift fir Phonetik, Sprachwissenschaft
und Kommunikationsforschung.
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INTONATION CONTOURS AND STRESS GROUP PATTERNS IN DECLARATIVE SEN-

TENCES OF VARYING LENGTH IN ASC DANISHl

Nina Thorsen

Abstract: Four subjects recorded eight non-compound declarative
sentences, containing from one to eight stress groups.
Acoustic analysis reveals a tendency for fundamental
frequency range to increase with increased utterance
length, but in a non-linear and seemingly random fash-
ion. The increase is brought about by higher starting
points as well as lower ending points in the longer ut-
terances. Concomitant with the range increase we find
a decrease in overall downdrift in the longer utter-
ances, but degree of downdrift is not simply inversely
related to utterance length. With four and more stress
groups the intonation contour is decomposed into pro-
sodic phrase groups, i.e. the contour contains discon-
tinuities in the shape of partial resettings. The pro-
sodic phrase group boundaries are determined by but do
not exactly coincide with major syntactic boundaries,
and the data present an argument in favour of a hypoth-
esis of prosodic categories as distinct entities with
a non-isomorphous relation to syntactic structure.

1. Introduetion

The relationship between stress and fundamental frequency (Fo)
and the intonation contours of various types of short sentences in
Advanced Standard Copenhagen (ASC) Danish have been described else-
where (Thorsen 1978, 1979b). For the purpose of the present paper
only a few points need be repeated: Stress in ASC Danish is sig-
nalled mainly by Fo. In neutral speech a stressed syllable will be
(relatively) low and followed by a high-falling tail of unstressed
syllables, i.e. the stressed syllable is one that is jumped or

1) Revised and expanded version of a paper published in ARIPUC

13 (1979), p. 1-7. 1Instead of referring extensively to vol.
13, I have chosen to repeat some passages from the earlier version.
An abbreviated edition of this paper will appear in the proceedings
of the "2nd Symposium on the Prosody of Nordic Languages, Trond-
heim 19-21 June 1980".
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glided up from, depending on the segmental composition, cf. fig. 1
(full lines). The unit which carries this Fo pattern consists of
the stressed syllable plus all succeeding unstressed ones, irre-
spective of intervening syntactic boundaries within the simple
(i.e. non-compound) sentence. It is termed a stress group (SG).
(A detailed account of the stress group and its tonal properties
can be found in Thorsen 1980b - this volume, sections 2 and 7.)
The Fo patterns of SGs are predictable and recurrent entities
(though allowing for certain context dependent modifications),

wherefore the intonation contour may be defined solely in terms of

the stressed syllables. (This does not necessarily mean that the

course of the unstressed syllables is irrelevant, e.g. for the
perception of intonation contours but it is, strictly speaking,
redundant, cf. Thorsen 1980a.) This concept of intonation contour
is different from the current 'topline' or 'baseline' concepts:
To Bruce (1979) and Garding (1979) (Swedish) the overall contour

of an utterance is determined by a topline (connecting local Fo

semitones
-

S

b

N 1 N 1 i ] time
300 (cs)

Or
3
g

Figure 1

A model for the course of Fo in short sentences in ASC Danish.

l: syntactically unmarked questions, 2: interrogative sentences
with word order inversion and/or interrogative particle and non-
final periods (variable), 3: declarative sentences. The large
dots represent stressed syllables, the small dots unstressed ones.
The full lines represent the Fo pattern associated with stress
groups, and the broken lines denote the intonation contours. Ze-
ro on the logarithmic frequency scale corresponds to 100 Hz.
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maxima) as well as a baseline (connecting local Fo minima), with
the topline declining more rapidly than the baseline. Maeda

(1977) (American English) and Fujisaki et al. (1979) (Japanese)
attribute the downdrift in declarative sentences to a baseline,
but Fujisaki et al.'s baseline (termed the 'voicing component')

is an abstraction in the sense that it need have no direct physi-
cal representation in the Fo course which is the combined result
of the voicing and accent control mechanisms. 't Hart and Col-
lier (1975) (Dutch) have the baseline (connecting Fo minima) as
determinant of the declination in declarative sentences. Brecken-
ridge and Liberman (1977), Pierrehumbert (1979), and Sorensen and
Cooper (1980) (American English) let the topline (connecting local
Fo maxima) determine the downdrift (but, apparently, the maxima
always coincide with the stressed syllables of the utterance).
Sternberg et al. (1980) (American English) define the downdrift

in terms of the stressed syllables, but presumably this would be
identical to a topline (their test material contained no unstressed
syllables). Neither a topline (connecting local maxima) nor a
baseline (connecting local minima) will serve as useful determi-
nants of the overall contours in ASC Danish because they are both
highly dependent upon the stress group composition, i.e. on the
number of unstressed syllables (if any) in the SG, cf. fig. 1:

The baseline may be but is not invariably coincident with a con-
nection of the stressed syllables (if, e.g., the first SG contains
more than two unstressed syllables); the topline may be but is
not invariably coincident with a connection of the first post-tonic
syllables (if, e.g., the second SG contains no post-tonic): in
both instances the base- and toplines would steer a zig-zag course
downwards, (Furthermore, there are individual differences in
stress group patterns: compare fig. 3 (JR) to figs. 2, 4, and 5
and note that JR's unstressed syllables transgress the intonation
contour in several instances.) A line connecting the stressed
syllables, however, will always exhibit a smooth and gradual
course. Furthermore, in an experiment where subjects had to iden-
tify utterances as interrogative, non-final, or declarative, sole-
ly on the basis of their fundamental frequency course, it turned

out that the distribution of subjects' responses was more closely

correlated with the stressed syllables in the stimuli (Thorsen,
1980a) .




In simple sentences in ASC having no more than three SGs,
the intonation contours were found to approach straight lines whose
slopes varied according to sentence type. Declarative sentences
have the most steeply falling contours at one extreme and syntac-
tically unmarked questions have level contours at the other. 1In
between are found various syntactically marked questions as well
as non-final clauses, with a tendency for a trade-off relationship
between syntax and intonation contour: The more syntactic infor-
mation is contained in the sentence about its interrogative or non-
final function, the more declarative-like is its intonation con-
tour, and vice versa, cf. fig. 1 (broken lines).

The literature on intonation contours in sentences of vary-
ing length is generally only concerned with declarative utterances.
There seems to be consensus on an overall downdrift being charac-
teristic of such utterances, i.e. downdrift is a global rather
than local phenomenon, but descriptions vary with respect to the
extent and shape of the declination. A majority of the authors
cited above adhere to the simplest possible model where range is
constant over utterances of different length and consequently the
rate of the downdrift is inversely proportional to the length of
the utterance it spans. This is true of Bruce (1979) and G&rding
(1979), the numerous works of Cohen, Collier and 't Hart, explic-
ited in 't Hart (1979), Weitzman (1970) (Japanese, cited from
Ohala 1978), Hirose (1971) (Japanese, cited from Ohala 1978),
Silverstein (1976) (Hausa, cited from Ohala 1978), Sternberg et
al. (1980), and Maeda (1977); Pierrehumbert (1979) finds support
for this model in perceptual experiments. McAllister (1971) and
Sorensen and Cooper (1980) find that range increases with in-
creased length: the longer utterances start higher than the
shorter ones, whereas the lower limit is nearly constant. (An
examination of Sorensen and Cooper's data reveals, however, that
in addition to the range variation, there is also a slope varia-
tion: the longer utterances have less steep slopes than the short-
er ones.)

McAllister (1971), Fujisaki et al. (1979), and Sorensen and
Cooper (1980) deviate from most other writers on the subject who
describe the downdrift in terms of straight lines. Common to
their descriptions is a more rapid decline in the early part of

the utterance.



For ASC Danish I have previously hypothesized (1979b) that
range would be constant over utterances of different length, and
that slope would vary inversely with length, and the stressed
syllables between the first and last ones would be equidistantly
spaced on the (logarithmic) frequency scale. The experiments re-

ported below were designed to test this hypothesis.

2. Material, subjects, and procedures

2.1 Material

Since declarative sentences have the widest range (cf.
fig. 1), differences in slope would be most easily detected in
them. Accordingly, eight simple statements were made up, contain-
ing from one to eight stress groups, all variations on the same
theme (~ denotes the stressed vowels and the vertical bar denotes
the boundaries between noun phrase and verb phrase, between verb

phrase and (compound) complement, and between the two complements) :

144 T3 Thisted.

2. Tkke | skal til Thisted.

3. Bister | skal med blissen | til Thisted.

4. Kisser | skal med bissen | til "Kilden" i Thisted.

5. Lissi | skal med blssen | til fésten | pad "Kilden" i Thisted.

6. Anita | skal med bissen | til fésten for Kisser |
péd "Kilden" i Thisted.

7. Htters | skal med bissen | til fésten for Kisser og Lissi
pa "Kilden" i Thisted.

8. Knldsen og Bitten | skal med bGssen | til fésten for

Kisser og Lissi | pd "Kilden" i Thisted.

(Sentence no. 8 translates as follows: Knudsen and Bitten are
taking a bus to the party for Kisser and Lissi at "Kilden" in
Thisted.) The stressed vowels are all short, high (except [¢]

in 'festen'), and surrounded by unvoiced obstruents (except [ ]
in 'Kilden' and 'Lissi', and [n] in 'Anita' and 'Knudsen') in or-

der to facilitate the subsequent interpretation of the tracings




(cf. Thorsen 1979a). - Note that the syntactic boundaries all

occur after the first post-tonic syllable in the stress groups.
The sentences were mixed with a material recorded for a

different purpose, being evenly distributed over two full pages

of recording material, which appeared in three different randomi-

zations, each being read twice (on two separate occasions), giving

a total of six recordings of each sentence by each speaker.

2.2 Subjects

Four phoneticians recorded the material, three ASC speakers
(NRP male, BH and NT female) and one with a slightly more conser-

vative pronunciation (JR male).

2.3 Procedures

The recordings were made with semi-professional equipment
(Revox A-77 tape recorder, Sennheiser MD21 microphone, larynx mi-
crophone) in a quasi-damped room at the Institute of Phonetics.

The tapes were processed by hard-ware intensity and pitch meters
(F-J Electronics) and registered on a Mingograph (Elema 800).

The signal from the larynx microphone was processed in the hold
mode. This, in combination with adjustment of the zero-line to
the lower limit of the subject's voice range and full exploitation
of the record space of the mingograph galvanometer, yields a good
solution of the frequency scale, generally allowing for a measur-
ing accuracy of 1 Hz for males and 2 Hz for females.

Fo of each of the vowels and syllabic consonants was measured
at 2/3 of the distance from vowel/consonant onset (cf. Rossi 1971,
1978) which was an uncontroversial procedure since all the vowels/
consonants had monotonically falling movements, excepting a few in-
stances where the first post-tonic was rising-falling and was meas-
ured at its maximum. The distance in time of each of these points
from the onset of the first stressed vowel was also measured. The
average Fo measurements were converted to semitones (re 100 Hz) and
a correction made for intrinsic Fo level differences between stressed
['ul, ['el, and ['i], in accordance with Reinholt Petersen's (1978)
results: ['e] is raised by 1.2 semitones; ['u] is lowered by 0.5
semitones with BH and NT, and by 0.25 semitones with NRP and JR.

No correction was attempted for the unstressed vowels or syllabic

consonants, cf. Reinholt Petersen (1979). - The standard devia-




tions on the mean Fo values are generally small. E.g. in the
longest sentence (no. 8) they range between 2.5% and 3.5% of the
mean for the stressed vowels and between 3% and 4% of the mean
for the unstressed vowels/syllabic consonants. This means that
production stability is rather great and the figures to follow

must be fairly reliable indications of subjects' behaviour.

3. Results

Stylized Fo tracings of the eight sentences are depicted in
figs. 2-5 for individual subjects, the grand mean in fig. 6. -
It is immediately clear that range is not constant over the utter-
ances, nor are the stressed syllables equidistantly spaced on the
frequency scale. (Note that in some stress groups with NRP and BH,
namely the last but one in sentences 4-8, a syllable is apparently
missing. These were instances where the Fo maximum was only
reached in the second post-tonic vowel, which is the one shown in
figs. 2 and 4. The behaviour of syllables with assimilated schwa
and syllabic consonants are the object of a separate investiga-

tion, see Thorsen, forthcoming.)

3.1 Range

Range may be defined in different manners, but no matter

what definition we choose, the hypothesized constancy is lacking.

3.1.1 Range determined by the stressed vowels

Fig. 7a depicts the variation in range as defined by the in-
terval between the first and the last stressed vowel. Although
there is an overall trend for range to increase with increased
number of SGs, range does not increase monotonically with length.
Combining this information with the fact that the longer utter-
ances seem to be composed of two and three gradients, respectively,
with partial resettings between them (located at the broken lines
in figs. 2-6, see further below), a relationship between range
variation and the number of partial resettings of the intonation
contour suggests itself: introducing a partial resetting might
decrease the range. Sentences 2 and 3 contain no discontinuity,

sentences 4-6 contain one, and sentences 7 and 8 contain two par-
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Figure 7

Range of fundamental frequency in seven declarative utterances,
containing from two to eight stress groups, depicted as a function
of the length of the utterance (i.e. number of stress groups).
Four subjects and their grand mean (crosses). In (a) range is de-
fined as the interval between first and last stressed vowel meas-
urement in each utterance; in (b) range is defined as the inter-
val between the first post-tonic vowel in the first and last
stress group in each utterance; in (c) range is defined as the
interval between the absolute Fo maximum (i.e. the first post-ton-
ic vowel in the first stress group) and the absolute Fo minimum

(i.e. the last stressed vowel) in each utterance. (NT's Fo mini-
mum is constituted by the last post-tonic vowel and the curve is
identical to the one in (b).) Zero on the logarithmic frequency

scale corresponds to 100 Hz.
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tial resettings. Range increases, as expected, from 2 to 3; it
does not decrease from 3 to 4 (except with BH); it decreases
through 4 to 6 (except with BH); it increases from 6 to 7 with
NRP, JR, and the mean and decreases (as hypothesized) with BH and

NT; it increases, as expected, from 7 to 8.

Concludingly, it seems that range increases with increased
number of SGs, but in a non-linear and apparently random fashion,
except possibly with BH whose variation is so slight, however, as
to be nearly constant (she also has the smallest range of all sub-
jects). = The average dispersion in range is 2.8 semitones, i.e.
the largest average range is 2.8 semitones (corresponding to 58%)

larger than the smallest one.

3.1.2 Range determined by the post-tonic vowels

Fig. 7b depicts the variation in range as defined by the in-
terval between the first post-tonic vowel in the first and last
SGs, respectively. The mean is closer to a straight line than in
fig. 7a, which is mainly due to the smoother curve of JR. BH
again (and now rather pronouncedly) follows exactly the pattern
outlined above with increases from 2 to 3, from 4 through 6, and
from 7 to 8, and decreases between 3 and 4, and 6 and 7. Note
that the range spanned by the post-tonics is greater than for the
stressed vowels, which is a reflection of the fact that the rise
from stressed to post-tonic decreases from the earlier to the la-
ter parts of the utterance, cf. fig. 1, a phenomenon similar to
the commonly noted faster decrease of toplines than baselines, cf.
Garding (1979), Breckenridge and Liberman (1977), and Sorensen and
Cooper (1980). Interestingly, this faster decrease is carried by
the unstressed syllables in ASC Danish, but by the stressed syl-
lables (the topline) in American English. The average dispersion
in range is 2.3 semitones, corresponding to 30% of the smallest

one.

3.1.3 Range determined by the absolute Fo maximum and minimum

Fig. 7c depicts the variation in range as defined by the in-
terval between the maximum, i.e. the first post-tonic vowel in the

first SG, and the minimum, i.e. the last stressed vowel (except
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that NT's minimum is the last post-tonic vowel, cf. fig. 5, and
her curve is identical to the one in fig. 7b). The pattern rather
resembles that of fig. 7b, cf. above. - The average dispersion
in range is 2.5 semitones, corresponding to 31% of the smallest

range.

3.1.4 Starting and end points

The variation in range may be due to variation in starting
and/or end points of the contours. Fig. 8a depicts the frequency
of the first stressed vowel as a function of number of SGs in the
utterance, and fig. 8b shows how the first post-tonic vowel in
the first stress group varies with length. If we disregard sen-

tence no. 1 which obviously groups itself with the endpoints

(cf. fig. 8c and d) we note a slight trend towards higher starting
points with the longer utterances, but the curves are not monoton-
ically rising with higher sentence number and the fluctuation seems
to be random, as was the case for range variation (except, possib-
ly, again for BH). Concomitant with higher starting points, we
find a (stronger) trend towards lower end points in the longer ut-
terances (fig. 8c and d - stressed and post-tonic vowels, respec-
tively) but there is a tendency for endpoints to stay constant from
sentence no. 4/5 and upwards, which is probably a reflection of a

physiological constraint.

3.1.5 Range - conclusion

The hypothesized constancy of fundamental frequency range
over utterances of varying length is refuted by the data. The
largest average range is nearly 60% greater than the smallest one,
if range is defined in terms of the stressed vowels, and about 30%
if range is determined by the post-tonic vowels or by the absolute
Fo maxima and minima.

The increase in range with longer utterances is brought a-
bout by a combination of higher starting and lower end points and,
contrary to the results of McAllister (1971) and Sorensen and
Cooper (1980), up to five stress groups the end points decrease

more than the starting points increase.
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slope
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FPigure 9

Slope of the overall downdrift of seven utterances,
containing from two to eight stress groups, depict-
ed as a function of length of the utterance (i.e.
number of stress groups). Four subjects and their
grand mean (crosses). In (a) is depicted the down-
drift as determined by the stressed vowels; in (b)
downdrift is determined by the post-tonic vowels
(the "topline" - see further the text).
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4. Intonation contours

4.1 Overall downdrift

It is apparent from figs. 2-6 that the intonation contours
are not straight lines, i.e. the medial stressed vowels do not
occur with equal semitone intervals, and the irregularity gener-
ally sets in with four and more SGs. Nevertheless, when the least
squares regression line slopes (which may be taken as an expression
of the overall downdrift) are calculated for the stressed vowel
data points of figs. 2-6 they come out with correlation coeffi-
cients generally at or above .95, cf. table 1, and any further
statistical treatment will hardly disclose the regularities that
can be observed in the intonation contours any more succinctly
than mere visual inspection will do (see further below). Slopes
and correlation coefficients have also been calculated for the
data points constituted by the first post-tonic vowel in each
stress group (the "topline"). These latter slopes turn out
(as expected) to be steeper than the corresponding stressed vowel
slopes, cf. section 3.1.2.

The information in table 1 is displayed graphically in figs.
9 and 10. In fig. 9 the overall downdrift - stressed vowels (a)
as well as post-tonic vowels (b) - 1is depicted as a function of
number of SGs in the utterance, and in fig. 10 as a function of
the actual duration, i.e. the time interval between the first and
the last vowel measurement. In both instances, but most evidently
in fig. 10, overall downdrift is seen to decrease asymptotically
with increased length (minor fluctuations occur with JR), approach-
ing a mean value of about -2 and -2.5 semitones per second
(stressed and post-tonic vowels, respectively). Presumably, this
non-linear decrease in the steepness of the slope of the overall
declination is a pertinent feature of longer utterances. A linear
decrease would result in zero declination, which is incompatible
with declarative sentences. - The preservation of an overall
downdrift is secured through a widening of the range. However,
there are physiologically determined upper limits to a subjects
total range, and theoretically we might envisage declarative ut-
terances that aré long enough to jeopardize the downdrift. But
I think this problem is purely academic: spontaneous speech rare-

ly contains utterances as long as, say, sentences 7 and 8 that do
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not have internal clause boundaries or breath group pauses, which
presumably both could lead to a decomposition into what might be
termed intonational phrases, each with its own intonation contour
(downdrift). Even for read speech, sentences 7 and 8 are rather
long and it is conceivable that if subjects were compelled to ex-
pand them even further, they would indeed introduce pauses at con-

venient places.

4.2 Prosodic phrase group boundaries

If we term discontinuities those places in the contours
where the slope of the line connecting two stressed vowels is
less steep than the preceding as well as succeeding slopes, then
sentences 2 and 3 contain no discontinuity, sentences 4, 5, and 6
contain one, and sentences 7 and 8 contain two, for individual
subjects as well as the mean, denoted by the broken lines in figs.
2-6. (Whether sentence 6 with NT actually has the discontinuity
in the indicated place is debatable - according to the defini-
tion just given, it occurs rather between the third and fourth
stressed vowels.) Thus, the longer utterances seem to be composed

of two and three, respectively, prosodic phrase groups, the bound-

aries between which coincide with major syntactical boundaries,
viz. before the (compound) complement and between the purpose and
place complements. Note that these prosodic phrase group bounda-
ries are not accompanied by pauses but seem to be caused by the
syntactic structure per se, as pointed out also by e.g. Cooper
and Sorensen (1977) and Fujisaki et al. (1979). The degree of re-
setting of the intonation contour at these boundaries is slight
with BH and NT, somewhat larger with NRP and JR where it takes the
form of actual rises across the boundary in most instances. (In-
cidentally, the cross-boundary rises exhibited by NRP and JR are
not indicative of a sentence accent or the like: all the utter-
ances were perfectly neutral and contained no perceptual trace of

extra prominence anywhere.)

Due to the particular behaviour of the post-tonic syllables
(cf. section 5 below) the prosodic phrase group boundaries cannot

be detected in the "topline" in the same manner as in the intona-

tion contour proper.
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4.3 The shape of the downdrift

Even though straight lines are good approximations to the
overall downdrift of the stressed syllables (cf. the high correla-
tion coefficients in table 1), it is also apparent from figs. 2-6
that with some of the utterances by NRP, JR, and BH (but not NT)
the trend is towards greater declination in the early part of the
utterances: sentences 3-8 by NRP, 3-5 and 8 by JR, and sentence
8 by BH (and sentences 3-5 and 8 of the grand mean). This is in
line with the results of McAllister (1971) and Sorensen and Cooper
{1980).

The "topline" does not show the same trend, partly because
pre-boundary post-tonics exhibit higher rises (cf. section 5 be-
low) , partly because the rise in the final stress group is consid-
erably smaller than in preceding stress groups with NRP, BH, and
NT (where it actually falls) and thus the steepest "topline" dec-
lination is located towards the end of the utterances.

In order to compare the Danish to Fujisaki et al.'s Japanese
data, we should look at individual gradients ('voicing components') :
the second prosodic phrase group of sentences 5-7 and the first and
second one of sentence 8 contain more than two stressed syllables
and could thus exhibit an exponential decay. NRP shows a tendency
for such a decay in two instances (sentence 5, and the first gra-
dient of no. 8) but quite the reverse in the second prosodic phrase
group of sentences 7 and 8. JR has a tendency for asymptotic decli-
nation in sentence 5 and the first gradient of sentence 8, but a
reversal in 6 and 7, as well as in the second gradient of no. 8.
BH exhibits faster decays at the end of the prosodic phrase groups
in sentences 5-7 as well as in the second gradient of no. 8, a
pattern repeated by NT. Exponentially decaying "toplines" are

equally scarce.

4.4 Intonation contours - conclusion

The hypothesized simple inverse relationship between intona-
tion contour declination and utterance length is not supported by
the data. At and above 4 stress groups, the intonation contour,
as defined by the stressed syllables, is decomposed into prosodic
phrase groups, with partial resettings of the contour between them.

However, an overall downdrift is preserved, which does become less
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steep with increased length (although the relationship is not a
linear one), and which, further, exhibits a tendency towards expo-

nential decay, i.e. greater declination in the beginning of the

utterance.

5. Stress group patterns

On the basis of the 1978 analysis of ASC Danish, the stress
group was defined as a stressed syllable plus all succeeding un-
stressed syllables, irrespective of intervening syntactic bound-
aries within the simple (i.e. non-compound) sentence. Thorsen
(1980c) corroborated this definition: word boundaries (which
were simultaneously noun phrase-verb phrase boundaries) do indeed
seem to be immaterial for the Fo patterns of stress groups in ASC
Danish. (JR was also a subject for that investigation and a res-
ervation had to be made for more conservative variants of Danish
since word boundaries left a clear trace in his utterances.)
However, the sentences for the 1978 and 1980c materials were com-
paratively short, containing three and four SGs, and they exhib-
ited no intonation contour discontinuities. It is conceivable
that syntactic boundaries, when they co-occur with prosodic phrase
group boundaries, as in sentences 4 through 8 in the present in-

vestigation, will break up the regular Fo pattern.

The syntactic boundaries always occur after the first post-
tonic syllable in the utterances; accordingly, we might expect
the relationship between the first and second post-tonic in SGs
before and after phrase boundaries to be different. For instance,
the fall from first to second post-tonic could be smaller before
the boundary, and thus the second post-tonic could be comparative-
ly higher, in anticipation of the "rise" performed by the succeed-
ing stressed syllable, to which it is affiliated syntactically.

Or the fall from first to second post-tonic could be (substantial-
ly) larger, bringing the second post-tonic below the level of

the succeeding stressed syllable, in imitation of the way sentence
initial unstressed syllables behave (cf. fig. 1). - No such dif-
ferences appear: the fall from first to second post-tonic seems
completely unaffected by the discontinuities in the intonation con-

tour and the syntactic boundary per se cannot be made responsible
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for any changes in stress group patterns. This is not to say that
the phrase group boundary does not affect the stress group pattern:
it does - only the variation is not located at the syntactic
boundary. Inspection of figs. 2-6 reveal a consistent trend for
the rise from stressed to post-tonic (which belong to the same word
in all instances) to be greater in pre- than post boundary posi-
tion. 1In sentences 5 and 6, and at the first boundary in 7 and 8,
the rises can be compared directly, since the post-tonic syllable
is carried by a syllabic [?] in all cases ('... biissen til

fésten ...' - ['Qus? gse 'fesq?]). The average rise is 2.8 semi-
tones before the boundary, as compared to a rise of 1.9 semitones

after the boundary, i.e. a difference of nearly 1 semitone. -

Now, greater pre- than post boundary rises do not in themselves
prove a boundary effect, because progressively decreasing magnitude
of the rise to the post-tonic is a feature also of statements with-
out any phrase group boundaries, cf. fig. 1. - Due to differences
in the segmental composition of the post-tonic syllable in the
stress groups (which entails possible differences in intrinsic Fo
levels) part of the following argumentation is qualitative only.
First of all, it does seem that a difference in the magnitude of
the pre- and post boundary rises of one semitone is rather more
than one would expect between neighbouring stress groups in a long
statement without any prosodic phrase group boundaries, cf. fig. 1.
Secondly, the pre-boundary rises seem to be rather high also in
comparison to the preceding rise: 1In sentence 8, the first prosod-
ic phrase group's second and third stress groups both have syllabic
nasals for post-tonics, and the pre-boundary rise is larger than
the preceding rise with all subjects (the difference is 0.8 semi-
tones in the grand mean). In the second prosodic phrase group in
sentences 7 and 8, the two stress groups under scrutiny both have
vowels in their post-tonics, [i] in the pre-boundary stress group,
[A] in the preceding one, and although an unstressed [i] may have
an intrinsically higher Fo than an unstressed [A], this alone does
not seem sufficient to explain the increase we get in the pre-
boundary rise (in sentence 8 the pre-boundary rise is 0.5 semitones,
in sentence 7 0.8 semitones higher than the preceding one - grand
mean). In the first prosodic phrase group in sentences 6 and 7

the two rises are of very nearly the same magnitude. The first

post-tonic is carried by a vowel, [a] and [A], respectively, the
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second one by a syllabic nasal, and if we assume that an unstressed
syllabic nasal has a lower intrinsic Fo than unstressed vowels, then
the pre-boundary rise is even more "excessive".

On the whole, it seems safe to conclude that the prosodic
phrase group boundary results in a comparatively higher rise to the
post-tonic in the preceding stress group. The cause of the greater
pre-boundary rise may be sought in either of two processes (or in
a combination of them): it is a signal for the prosodic phrase
group boundary, and thus controlled by the speaker, or it is an
automatic consequence of the higher position of the succeeding
stressed syllable, i.e. the higher the following stressed vowel,
the less of a fall must be executed by the preceding Fo pattern
and, consequently, the higher the rise may be from the preceding
stressed vowel. The latter explanation would be identical to, and
could be taken as further support for, the explanation offered pre-
viously (Thorsen 1979b, 1980a) for the fact that the magnitude of
the rise from stressed to post-tonic vowel varies with intonation
contour, i.e. we get higher rises on less steep contours, cf. fig. 1.

Note that in this investigation JR does not deviate from the
three ASC speakers as far as syntactic boundaries and fundamental
frequency are concerned. His stress group pattern deviates from
those of the other subjects by having more steeply falling unstressed
syllables, but there is no trace of a syntactic boundary signalling
in his traces. - I am inclined to think, now, that the word bound-
ary signalling he performed in the previous (1979c) experiments does
not constitute an example of a difference between ASC and more con-
servative variants of Danish. Rather, it demonstrates that it is
possible for a speaker to signal word boundaries, also with funda-
mental frequency, if he so desires, a possibility which presumably is

also open to ASC speakers.

In summary, if the results of the present investigation can
be extended to cover simple sentences in general, they present an
argument in favour of a theory expounded in Selkirk (forthcoming)
that prosodic categories (in casu: stress groups and prosodic
phrase groups) are distinct entities in the phonology that do not
have an isomorphous relation to syntactic structure. Rischel (1972)
argues in a similar fashion: Danish stress is best represented in
a hierarchy (a tree structure) which is not necessarily congruent

with the syntactic structure. - The autonomy of prosodic struc-
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ture does not, of course, deprive it of a relation to syntax (cf.
the questions posed below), on the contrary, prosodic categories
can be seen as reconciling the syntactic structure to the phonetic

output (in casu: the course of fundamental frequency).

6. Discussion

The purpose of the investigation was not to investigate the
interplay between syntax and prosodic structure as such. Never-
theless, the tendencies that emerge raise some interesting ques-
tions concerning the hierarchy and domain of syntactic boundaries
vs. the inherent features of declarative intonation. In this ma-
terial, the syntactic boundary before the (compound) complement
seems to be more manifest than the noun phrase/verb phrase bound-
ary. The constituent which varied most in number of stress groups
was the complement: What would the contours have looked like if in-
stead the noun phrase and/or the verb phrase had varied? E.g. is
the tendency towards a faster declination early in the utterance
an inherent feature of declarative intonation or is it an artefact
of the material that would disappear if the noun phrase or verb
phrase were longer? With a short complement but a long noun phrase,
would a prosodic phrase group boundary be introduced after the
noun phrase, and would the verb phrase and complement merge into
one prosodic phrase group? If the second of the two complements
had consisted of only one stress group, would it have had to merge
prosodically with the preceding complement in order to preserve a
final declination? And where would the first complement be cut up
then, if four stress groups are the maximum in a prosodic phrase
group (compare sentence 6 and 7)? Or is the final declination ’
dispensable as long as there is an overall downdrift in the utter-
ance? How do clause boundaries manifest themselves? When unac- ‘
companied by pauses, will they exhibit greater amounts of resetting
than do clause internal boundaries? And will they affect stress

group patterns?
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(ARIPUC 14, 1980)

CONTRIBUTIONS TO DOGRI PHONETICS AND PHONOLOGYl

Ved Kumari Ghai®

Abstract: The present paper deals with some selected problems of

: Dogri phonetics and phonology. Section 1 contains a
general introduction. Section 2 contains a formant
analysis of oral vowels (2.2), a discussion of the
distinctive features of vowels, in particular the re-
lative constancy of the concomitant features length and
centralization (2.3), a statement of the distribution
of vowel phonemes with a discussion of the occurrence
of peripheral (long) vowels before geminated consonants
(2.4), and a discussion of the phonological interpreta-
tion and the phonetic manifestation of pairs of the
type [ 'goela:] [ga'la:] as a difference in length or
stress. Section 3 treats the problems of consonant
gemination and consonant weakening with an account of
the historical background (3.2), and a discussion of
the relation to syllable division (3.3) and of the
interpretation of one of the grades as basic (3.4).
3.5 and 3.6 deal with the phonetic manifestation of
consonant gemination and weakening, respectively.

l. Introduction

1.1 Previous treatments

Dogri belongs to the Indo Aryan language family and is spoken
in the Jammu province of Jammu and Kashmir State in India. Ac-
cording to the Census of India 1971, it has nearly 1.200.000 speak-
ers. Grierson (in "Linguistic Survey of India" vol. IX (1916) has

1) This study was undertaken at the Institute of Phonetics, Uni-
versity of Copenhagen, under the supervision of professor Eli
Fischer-Jgrgensen and was supported by a grant from the Danish
Ministry of Education. I am very grateful to professor Fischer-
Jgrgensen for her able guidance and for her keen interest in the
completion of the project. Thanks are also due to professor Jgrgen
Rischel (Institute of Linguistics), and to staff members of the
Institute of Phonetics: to Birgit Hutters and Niels Reinholt Peter-
sen for various helpful suggestions, to Svend-Erik Lystlund for
technical help, to Nina Thorsen for improving the style of the
paper, and to Else Parkmann for typing the manuscript. Michael
Bundgaard, Niels-J¢rn Dyhr, Kirsten Morsing, and Eva Rosenvold have

helped making and measuring spectrograms, calculating averages, and
drawing figures.

2) Professor of Sanskrit, on leave from Jammu University.
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given a brief description of Dogri and has grouped it with Panjabi.
Gauri Shankar (1931) has given a description of Dogri with a small
vocabulary and four pages of connected text in phonetic transcrip-
tion. The monograph points out some linguistic phenomena in which
Dogri differs from Panjabi and lists a number of words which have
different phonetic realizations in Dogri and Panjabi, but does not
specify which sounds are phonemically distinct. In 1965 appeared
a Dogri grammar in Hindi, written by Bansilal Gupta (1965), which
gives a brief account of Dogri sounds. A more detailed descrip-
tion of Dogri has been given by Ujjal Singh Bahri in his paper
"Phonology of Dogri" (1969). The paper is based on an auditory
study of tape recordings made in various parts of Jammu Province.
He gives a detailed articulatory, auditory, and phonological de-
scription of Dogri sounds. His description, however, differs from
the present description on some points, which will be discussed

in later paragraphs.

I have chosen to treat some selected problems of Dogri phon-
ology and phonetics more thoroughly, and mention others very brief-
ly. The subjects treated in more detail are the system of oral
vowels, the problems of quantity and stress, consonant gemination
and consonant weakening. The tonal system and its phonetic mani-

festation has been treated in a previous paper (Ghai 1968).

1.2 Informants and material for the present investigation

The phonetic part of the present work is based on tape re-
cordings by six informants, three male (RN, SL, and SD, aged 62,
30, and 32, respectively) and three female (CS, AS, and VG, aged
40, 23, and 48, respectively). VG is the author. They all speak
Dogri as their first language.

The recordings of the first five informants were made in the
studio of Radio Kashmir of Jammu, on a professional tape recorder
at a speed of 7% i.p.s., whereas the recordings of VG were made in

a sound-treated room at the Institute of Phonetics in Copenhagen.

The recordings consisted of lists of words which were all

spoken in a carrier sentence, generally: ©S ... SQDEe:0: 'he
... heard', but in some cases: jos... karadi:hi: 'Jes was ...
doing' (used for verbs). Moreover, the subjects read a short con-

nected text composed by the author, and a story. Each of the word
lists was read five times by each informant. AS, however, only
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read the lists three times and she did not speak all the words, so

she has been left out in various averages.

List I consisted of the following words, quasi-randomized, as

shown:
to!la: la'da: lgal (a) 'da:bba: depph(a) gat(e)
ga'la: ke'ra: Ia'ga: }ad () tu:ph lcoppal (a)
pa'la: 'gala: la:g(a) I}a:ddi: 'téppha: 'ga}}(e)
la'ka:  'pala: gall(a) jodd(s) 'mattha: 'kestena
ba'sa: Mlokkas: 'la:gge | Ja:das: 'td:pha: yed (a)
sa'da: 'bassaz: Ma:ga: kd:d(s) 'tola: ka'!tenna
so'ta: 'sadda: ga: | (9) 'go:dda: 'pata: }add (9)
ka'sa: "lagga: Vgo:iliz ja:t (9) 'kocca: gatt (a)
ba'ga: 'kessaz: IIagg(a) ';a:tta: 'keca:
da'ba: 'baga: lgo:li: da:kh(a) 'bo:li
ko 'dd: 'debba: lag/ }ag dekh(2)  poll(2)
ko'ta: 'kédda: ba:g(s) tdkh (2) sot (2)
ja'ta: 'katta: lsatis: 'td:kha: $09g(2)
da'kha: '}itta: 'bagga: kha'ba:r 'patta:
ta'khd: !'pdkha: 'ba:gge: tokkh(a) 'bo:zlli:
ca'tha: 'tokha: Ibeg(e) 'ketha: }eg (@)
de'pha: 'deppha: jo'dazi 'costha: 'satt (a)
ba'tha: !'pdkkha: 'Jodas: co:th(sa) pol(e)
se!kha: dabb (a) 'kottha: Icapal(a)

List I was mainly intended for the analysis of consonants,

vowel length,

and stress.

List II consisted of the following words:

'koli: "kos 111 kol (8) ta:l (9)
'go:qga go'da: ko: | (@) tizl(9)
kol li: "'te:lla:  te:] (o) ku:l (8)
"tullas 'bo:bbo:  tal (a) tul (a)

"kula: 'ke:lla: kol (8) "kiullas

'godda: 'kobbi: te: ! (a)

This was a supplementary list intended for a spectrographic

analysis of vowel quality and of vowel length. A few words were

taken from a third list, set up for a different purpose.

1) The transcription used in this list and in the rest of the
paper is a phonemic notation with some redundancy, e.g. both
vowel quality (centralization) and vowel length are indicated (see
the discussion in section 2.) (o) in parentheses indicates an op-
tional sound. It is always possible to pronounce an [a] after a

final consonant.
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2. Vowel system, quantity and stress

2.1 The vowel phonemes of Dogri

Dogri has 10 oral and 5 nasal vowel phonemes, which can be

set up in the following preliminary system:

-

(o ]

®
o
o)
o

For the oral vowels the following commutation series can be given:

tuv:l (9) 'match stick', te:l (9) 'oil', tivl(e) 'sesam',
te:r(a) 'to swim', tal(a) 'to fry', ta:l(s) 'to cleanse',
to:1(a) 'to hurry', to:l(s) 'to weigh', tol (9) 'equal', tu:r(e)

'to £fill'. The distinction between the nasal vowels can be shown
by the words serd: 'inn', sari: 'name of tree', peri: 'last year',
[peré&: n par&:] 'away', [rd: ~ r3:] 'wood', and the distinction
between oral and nasal vowels can be shown by the pairs akkhi:
'eye' vs. akkhT: 'eyes', ku: 'say' vs. ki: 'warping of the cot',
Ja:gete: 'the boy' (oblique form) vs. }a:gst€: 'the boys', so:
'hundred' vs. s3: 'oath', ta: 'heat' vs. td: 'them'. Bahri states
that all ten oral vowels have nasal counterparts, but according to
my own observations, there is free variation between [&:] and [£:]
and between [3:] and [3:], and . o 2 do not show phonemic nasali-
zation; when nasalized they are always followed by a nasal con-
sonant, at least in the underlying form. In the case of the other
vowels there is commutation between nasalized vowel and vowel plus
nasal consonant (see later). The nasal vowels will not be treated

in any detail in this paper.

2.2 Acoustic analysis of vowel quality

A spectrographic analysis by means of the Kay Elemetric
Sonagraph has been made of the ten oral vowels in the words
tizl(a), tul(s), te:l(a), te:f(a), tal(a), ta:l(a), ko:l(a),
ko:l1(a), kol(a), ku:l(s) spoken five times in the frame
@S ... sopne:a: by the four informants RN, SD, SL, and VG.
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The reason for choosing k before rounded back vowels and t before
front and unrounded open vowels was that these combinations give
shorter formant transitions and thus facilitate the measurement
of the vowel targets (but | may have raised F2 of the short vowel
o somewhat). Both wide band and narrow band sonagrams were made
of all vowels, and in some dubious cases also sections.

For the unrounded vowels the frequency of formants 1, 2 and
3 were measured, for the rounded back vowels only Fl and F2 could
be measured since F3 was (as it is normal for these vowels) too
weak to be identified. Formants 1 and 2 of a: were sufficiently
wide apart to be measured accurately for RN, SD and SL; but VG's
vowels presented some difficulties in this respect. The exact lo-
cation of Fl in high vowels and the separation of Fy and F, in
u:, o and o: presented the expected difficulties, and particularly
F2 in u: o o: was dubious in many cases, so that the measurement
of these formants must be taken with some reservation. SL's F2
was very weak in these vowels. The high F0 of VG's voice also
presented difficulties for accurate measurements. The wide band
sonagrams in most cases resulted in higher values than the narrow
band spectrograms. The frequencies given are averages of the two
measurements, except for the higher formants of front vowels which
could be measured only on the wide band spectrograms.

The average formants of the ten vowels are given in table 1,
and the frequencies of Fl and F2 of individual tokens have been

plotted in figs. 1-4. A logarithmic frequency scale has been used.

Table 1

Averages of vowel formant frequencies in mono-
syllables for four subjects (N = 5).

RN SL SD VG

tizl (o) Fl 285 291 286 266
F2 2255 2070 2285 2865

F3 3150 2538 3025 3287

tul(a) Fl 358 423 370 361
F2 2095 1785 2140 2520

F3 2580 2470 2590 2990
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Table 1 (continued)

RN 81, SD VG
te:l(s) Fy 343 372 351 363
P 2225 1975 2175 2635
F, 2920 2555 2720 3095
te:f () Fy 673 576 639 804
¥ 1781 1454 1586 1851
P, 2450 2655 2705 2755
ta:l (9) Fy 684 597 780 860
] 1096 1161 1135 1220
F, 2388 2625 2785 2666
tol (a) Fy 645 556 720 874
F, 1141 1188 1162 1544
F, 2562 2688 2725 2688
ku:l (8) ¥y 279 346 314 31
5 613 663 704 583
kol (8) Fy 364 392 336 350
F, 706 883 705 720
ko: | (a) ¥, 348 395 352 377
F, 649 779 648 715
ko: 1 (a) ¥y 579 499 539 588
P, 956 953 945 991

2.3 Distinctive features of the vowels

On the basis of the auditory impression and the acoustic ana-
lysis the following features were set up to distinguish the vowel
phonemes of Dogri: *high, *back, *round, * long (or * peripheral),

and * nasal. The distribution of the features is given in Table 2.
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Table 2

Distinctive features of Dogri vowels

i e € a o o L. & o T €& & 3 U
high e e =
low - - + 4+ + = = - 4+ = = 4+ + + -
back -~ = = 4+ + + + - 4+ + - - + + +
round - - = - 4+ 4+ 4+ = - 4+ = = - 4+ +
long ¥ 4 4+ F o T = - o+ + o+
nasal - = = =& e e = - - - PR §

As for vowel height, I follow Chomsky and Halle (1968) in
setting up two binary features, +high/-high and +low/-low. Lade-
foged (1975) finds that the auditory property vowel height, as
used in D. Jones' cardinal vowel quadrangle, is better correlated
with the acoustic difference lower vs. higher first formant than
with the articulatoty feature "highest point of the tongue", where-
as Mona Lindau (1977) has shown that the auditory impression cor-
relates well with both the acoustic and the articulatory facts.

I have regarded i: and u: as +high, although u: comes
rather close to o and o: on the vowel charts. Auditorily it
sounds higher, and for RN and SD it has a clearly weaker F2 than
0:, which may make the perceptual difference greater than shown
by the frequencies of the formants on the chart. €:, 8, Q:, 2

are considered to be +low. The back low vowel 2: is not as low

as the front low vowel €: (which might also be transcribed [z:1]),
but it is lower than wu:, o0:, and o . It is separated from a:
by the feature +round. ] is evidently a low vowel in Dogri.

‘]

It is heard by trained phoneticians as an [a]-sound.
As for tback, I consider it also as binary. Here there is
a clear correlation between the auditory impression and the front/

back position of the tongue, and also with the acoustic differences

1) Bahri uses the terms high-low. But he also talks of close-
open (this seems to be a subdivision) and in some cases of
compact-diffuse (the meaning of these latter terms is not clear.

They are at any rate not used in the sense coined by Roman Jakob-
son (1952).
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in F2. The more fronted the vowel, the higher F2. Of Dogri

vowels, I have regarded 1i: e: . g: as -back, and 2 a: 2: o o:
u: as +back.

As for rounding, o u: o: 2: are rounded. The others are
unrounded. The only unrounded and rounded vowels of the same
height and backness are a: and o:

The feature * long is concomitant with the feature * peripheral
which is normally called tense/lax. I have regarded * long as the
distinctive feature and t* peripheral as a redundant feature which,
however, helps a lot in the perception of the difference. On the
whole, the short vowels L o & are generally centralized to some
extent in the F1-F2 vowel diagram, but the centralization is not
as obvious as in the case of e.g. German lax vowels (Hans-Peter
Jgrgensen 1969). One informant only (SL) has clearly centralized
L ziand: ok

As regards L and o , they obviously have a higher Fl1 (i.e.
they are lower) than J: and u: , respectively:  is much closer
to e: for all four informants, and in the case of SL even lower,
and o 1is closer to o: than to u: (perhaps with the exception
of SD). As for the second formant, . and o are also more
centralized than j: and u: . But they are not so clearly
distinguished from e¢: and o: . Only SL, who has evidently

centralized . and o , has no overlapping between . and e: ,

o and o. RN has a slight overlapping between o and o: , and
VG and SL have extensive overlapping both for 1 and g: and

@ and o: (SD also u: and o ), although the sounds were
spoken in test words in the same surroundings (but VG has a stronger
F2 in o: than in o . For one informant (SD), who has a par-
ticularly extensive overlapping, we tried to replace F2 by F2-Fl
(following Ladefoged 1975 and Mona Lindau 1977), but this did not
improve matters. As e: has a higher F3 than !, we also tried
for one informant to replace F2 by a weighted average of F3 and F2
according to Gunnar Fant's older formula (Fant 1959), but this gave

only a very slight improvement. It must therefore be stated that,

although there is a clear tendency to centralization for . and
Q, there is some qualitative overlapping with e: and o: .
As for s , it is more centralized than a: , vertically for

SD and RN, horizontally for VG, and in both dimensions for SL, but
both SL and SD show some overlapping.
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Moreover, a test carried out with four trained Danish phoneti-
cians listening to the first recording of list II, spoken by RN,

SL, SD, and CS, showed that they had obvious difficulties in identi-
fying the centralized vowels, although all are familiar with German.
kol (s) was heard as ko:l(2) in all (3 x 4) cases (with one exception),
tal (a) as ta:l(a) (one listener heard a mid [a-]), and ti.l(a) as
te:l(a) in 8 out of 12 cases.

Thus the difference centralized-peripheral is not consistent
and cannot be regarded as the only determining factor.

The difference of duration is, however, consistent. The so-
called non-peripheral or lax vowels are always shorter than the
corresponding peripheral or tense vowels in similar environments.

In monosyllabic words, the duration of the long vowel is generally
more than twice the duration of the short vowel, for SL slightly
less than that (see table 31). The relative duration of the vowels
i o @ compared to e: o: a: lies between 35% and 42% for RN, SD
and VG and at 54%-55% for SL. In disyllabic words, the vowels are
shortened (table 4 shows this for some vowels) and still more so
before geminated consonants, but the relations are maintained (see
table 5), and SL has in this case the same relative difference as
the other informants.

Table 3
Average vowel duration in monosyllabic
words in cs. (N = 5)
RN SL SD VG
tizl(9) 24.5 16.6 34.5 26.4
te:l (o) 29,5 15.6 35.6 27.1
te:] (o) 25.4 18.8 35.8 27.8
ta:l (9) 28.1 19.0 38:3 29.8
kuzl (9) 23.9 17.6 35.0 (42.3)
ko: | (a) 25 .8 1755 36.1 25.4
ko: |l (9) 25.4 171 36.8 25.8
tul (9) 9.8 8.7 14.6 10.0
kol (2) 10.6 9.5 14.2 8.9
tal (9) 10.8 10.4 16.1 12.5
g tuvl(a)/tizl(a) 39 52 42 38
kol (a)/ku:l (a) 44 54 41 (21)
tal (s)/ta:l(a) 38 55 42 42

————————_——— —————————————————————————_———————-_—————_——————_—————— -~ —— -

1) VG's examples of [ku:l(a) ] were taken from a different re-
cording where she spoke more slowly.
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Table 4

Average vowel duration in cs in some di-
syllabic words (N = 5)

RN SL SD VG
}a:da: 14.0 12.8 18.2 18.8
bozliz: 11.6 12.5 20.0 16.6
kii,la? 8.0 6 ::2 11.08
kol i: Tiw, 2 5.4 10%.2
Table 5

Average vowel duration in disyllabic words
before geminate consonants in cs (N = 5)

RN SL SD VG
T lat= tesita: ;4.5 =113 4.5 ~+. 9371 6.0 - 14.0 4.0 ="120.0
killds— ko&stla:r " 4.3 =--10.6 4. 37=2L0%0 5.8 =145 - 11.0
koebbi:~ bos:bbo: 5.6 =-11.4 4.3 - 9.8 6.3 -14.0 4.0 - 11.0
KLl de kORIl . 4.2 =~ 10.4 3.9 - 10.4 6.3~ 14,2 4.0 - 11.0
godda: - go:dda: 4.8 - 9.8 4.7 = 103 Bad =+ Q3D -. 11,0
grand mean 457 =107 43 =3O80 6.:.0° = =140 3.9°~.10.8
% short/long 443 43% 43% 36%

The feature * long used here corresponds to Bahri's central/
peripherall. He describes 1 e: u: as tense, | o: as lax, but
does not state anything about a: 2: @ ¢ regarding tenseness/
laxness, so it is not clear whether the term tense used by him
corresponds to peripheral or not. According to my description,
o: 1is +long and may be regarded as redundantly peripheral and

tense, but not as lax.

- ———————————————— ——————————————————————————————— ——————————————— -

1) He considers this difference as more stable than the differ-

ence of duration. In my 1970 paper I described the difference
=~y and u:-o as a length difference but 2-a: as a differ-
ence in vowel quality. But Bahri is certainly right in grouping
@ @ together. As mentioned above, in this paper both quality
nd length are indicated (redundantly) in the transcription.

ol
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Besides acoustic and auditory factors, there is another reason
why I prefer the feature + long. It appears that vowel quantity
plays a role in the formation of rules for stress in Dogri. Stress
in Dogri is predictable in some cases and unpredictable in others.
All Dogri syllables can be placed in one of the following three
grades: Light: a syllable ending in a short vowel; medium: a syl-
lable ending in a long vowel, or ending in a short vowel checked by
a single consonant; heavy: a syllable having a short vowel checked
by two consonants, or a long vowel checked by one or two non-
syllabic consonants.

Rule I: If there is one heavy syllable in the word, it is
stressed. Two heavy syllables do not occur consecutively in Dogri
in simple words. be'}a:r, ka'pett, '}a:ddi:, colla:kki: . Forms
like * ba}ja:r , * ka:patt , * ca:la:kki: cannot occur in Dogri.

Rule II: When there is more than one medium syllable (and no
heavy syllable) in a word, the last but one of the medium syl-
lables is stressed. '}a:da:, mara'}a:da:, 'bagga:, '}a:gat,
bs!}ja:re.

Rule III: When there is one medium syllable preceded by one
or two light syllables, the stress is unpredictable and phonemic.
'bega:, ba'ga:, 'pagata:, pege'ta:, reso:, ra'so.

The fact that in these rules each peripheral vowel ( i: e:
€: a: 2: o: u: ) behaves like one non-peripheral vowel ( L o 8
+ one non-syllabic, speaks in favour of the description of the
former as long and the latter as short. Thus, both phonetic and
phonological arguments speak for considering length and not cen-

tralization as the relevant feature.

)

As regards the relationship of short vowels to long vowels,
they are grouped traditionally as . i:, © u:, @ a: . They are,
no doubt, related historically, but now, by being lowered and

centralized, . o have come phonetically closer to e: o: than
o' - i& us .

Moreover, there are various related words in Dogri in which
there is morphological alternation of long vowels with short vowels.
Here the long, =-low, -high vowels ( e: o: ) alternate with short
-low, -high vowels ( . o ), while the +low long vowel ( a: )

alternates with the +low short vowel ( 3 ).
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Long vowel in transitive verb Short vowel in intransitive

verb

do:b (a) 'to dip' dob (2) 'to dive'
kho:1(a) 'to open' kho! (#) 'to be opened'
ke:r(a) ‘to fell' kir(a) Y£0 “fa kit
ré:r(s) 'to push' rir(a) 'to crawl'
pa:l (a) 'to bring up' pal (a) 'to be brought up'
ga: |l (8) 'to cause to melt' gal (a) 'to melt'
Long vowel in noun Short vowel in verb
do:bba: a dip dobba past of verb dob

to dive
co:r(a) a thief cor(a) to be stolen
da:l (8) grinded beans dal (2) to grind
bd:dda: an increase bdd (s) to increase
so:kka: drought sok(a) to get dry
So it seems more reasonable to group 1-e: and o0-0: to-

gether by regarding them as -low and -high, and to group a with
a: and regard both of them as +low.

2.4 Distribution

On the basis of their behaviour in the syllable structure
of the language, long and short vowels also form two distinct
groups. The short vowels, viz. L o & occur initially and medial-
ly but do not occur finally, where they may be considered to be
neutralized with i:(e:) , wu:(o:) and zero, respectively. There
are a few functional words in which they appear finally, e.g.
ki 'that', Jv ‘that', ko. 'about'!, <ce 'in', [e ‘'from',
but these words are short forms of ke:, je:, ku:, bic, kaf
and are pronounced frequently in full form. 2 appears phonetic-
ally as a vocalic release in some cases, especially after geminated
consonants or consonant clusters in final position, but it is not
phonemic in this position and often alternates with zero. The
other short vowels o do not occur in this position. Long
vowels, 1: e: €: a: 2: o: u: , occur initially, medially, and
finally, but they do not occur in the first syllable of simple
disyllabics with closed final syllable which have a vowel of the
same group in the second syllable, nor in trisyllabic words with

a long vowel in the second syllable.
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Dogri short and long vowels occur in the following syllabic
patterns:

(C)V + oniy in a few functional words (ci, ICY
- etc.)

(C)v: + a: ‘'come', ba: ‘'breeze'.

(C)ve + mel(a) 'paste', mul(e) ‘'meet’,
pol (a) 'bridge'.

. ] : '

(CyVv:C + mi:l(a) 'mile', me:l(8) union',
me:l(a) 'dirt', ma:l(e) ‘'herd of
animals', to:l(s) ‘hurry', to:l(s)
‘weight', mu:l (2) 'beginning’'.

(Cc)vee + galt(a) ‘'wrong', poll(a) 'softness’.

(C)v:CC + d:lt (9) 'condition'.

CcvCv -

(C)vev: - pata: ‘'address', poja:

CV:sCV -

(C)V:CV: + 'pa:la: 'cold'.

(C) veve + 'kedar () 'respect'.

(cyvev:c + ba'za:r(s) 'market'.

(c)v:cve + 'Ja:gat(a) 'boy'

CVzCV:C =

CvVCCv o

(C)VCCV: + 'bagga: 'whitish', 'po}}a: 'arrived'.

Cv:CCVv = p

(C)V:CCV: - 'bo:11i: ‘'speech', go:dda: ‘'knee'.
ke:lla

(C)vceve + 'khe}}al 'distressed'.

(c)veev:c + mor'ja:d 'propriety of conduct'.

(C)v:Cccve + 'a:lsan(a) 'lazy woman', a:kkhan 'saying'

CVsCCV:C o

CVCVCV: + lcokala: 'bread-board'.

CVCVCCV: + ca'kanna 'watchful'.

This distributional description is at variance with Bahri's
assertion that peripheral vowels do not appear before geminates.
However, as shown in table 5 the difference of duration is pre-
served before geminates, and even if all informants are taken to-
gether, there is no overlapping at all between single tokens of
the two vowel categories (see fig. 5); exactly the same




46

Tonddtcle = - ==-- Tk blaefy il - ===
'goidda:[o: ]—— ‘kezl i@ Tes Jin =
4 N
10) 10] Fes
4 4 N
1 5% T g g
1 : ' -1 [} '
5' et ; 5' : "'\
- r - - : :
< . ! o : '
1 : i . ' :
9 : : b =3 ;
°Vvivvr#!—lr'r1v'r‘! 71’['1:11 \ T Jir NS S ST G
0 S5 10 15 cs 0 5 10 15 cs
'kolli:[0]-—-----
| (o] itlar [adrsr-mn=
ko:lli:los J——
"te:llazle:]
N N el
10] 10 o
2 4 : :
) E E L l": :
8] R . 5] f ft
1 ; : 1 ! :
1 i o rr1 7 i -
i i fety by '
oov¢'r571vv wr'rllv‘s!‘l;‘ 0011:151lll|11|||‘5‘[_lc|‘
Ykobbti] o] wemis- = 'bagga:[al------
1
bo:bbo:[o: ] —— bpazggezlosr ] "
N N _
15‘ 18 |
9 { s | y i |
: ! : !
4 1R a [ -
: v q 48]
10 | : : 10 | Py
e : : B : :
' 1] ' 1
] o i e
] { } : e
5. g 9 ; :
4 T ] : :
b [ L . ' .
i ,J o PJ E -
oovlrrvvvvvv1dvT7 15 c1. colt:tll:i m'leI]sl YCI.
Figure 5
Duration of central (-----) and peripheral (-——) vowels before

?eminated consonants. Five informants (N=23) combined (for
begga:/ba:gge: six informants) (N=28-26).
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picture was found for the word pairs dsbba:/da:bba:, sotta:/
so:tta:, gotta:/go:tta:, dobba:/do:bba:. Thus, when length is
taken to be the distinctive feature, it must be stated that long
and short vowels are kept clearly apart before geminates.

As for the difference in quality, the vowels are not con-
founded more often than in monosyllabics. The word pairs kolli:/
ko:lli:, godda:/go:dda:, kobbi:/bo:bbo:, tilla:/te:lla:, killa:/
ke:lla:, and bagga:/ba:gge: were measured for the informants
RN, SL, SD and VG. As far as the words with o and o: are
concerned, SL and RN have slightly more overlapping than in the
monosyllabic words, VG approximately the same, but she has always
a stronger F2 in o0: than in o . SD has no overlapping (in
contradistinction to his monosyllabic words); the members of all
three pairs are kept apart by means of F2, but the relation of
F2 in o0: and o has been reversed in the pair kobbi:/bo:bbo:
in which o: has a higher F2 than o.

The words with e: and . are kept apart by means of F2 by
all informants (for SD and VG there is overlapping in the mono-
syllabic words). F2 of «ki.lla: is somewhat uncertain but lower
than in ke:lla: . The formant averages of tilla:/te:lla: are

given in table 6 together with the formant averages of the pair

bagga:/ba:gge:. This latter pair is kept more clearly apart
than tal(s)/ta:l(s) , but s in 'bagga: is shifted upwards in
the vowel chart, i.e. it has a much lower Fl and a somewhat lower

F2 than in tsl (a). The shift in F2 is due to the place of arti-
culation of the surrounding consonants: in tal(a) the two dentals
have a raised F2, whereas b in bagga: 1lowers F,. As for F

2
the main reason is that & is much shorter in beagga:, and in

l’

position between two stops it becomes less open. This lax vowel
is very much influenced by the surroundings, particularly when it
is shortened. The placement of & in the charts figs. 1-4 must
therefore be taken with some reservation.

In any case, the two types of vowels are kept clearly apart
as far as length is concerned, and at least as much as in mono-
syllabics as far as quality is concerned. Now it is possible that
Bahri would not deny that the words mentioned above have peri-
pheral vowels (although he speaks of neutralization before
geminates), but that he considers the following consonant not as

geminate, but as fortis. For a further treatment of this problem,
see section 3.
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Table 6

Average formant frequencies in Hz of the first vowels
in 'tiulla:, 'te:lla: and 'begga:, ba:gge: (N = 5)

RN SL SD VG

"tullas g 381 373 345 385
B 1915, 1615, 41085, ~2250

F,. 2560 . 2515 - 2570 /72917

'te:lla: Fy 353 381 349 422
F, 2195 1910 21R&" 2383
F, 2750 2580 2713 2942
'baggas: F, 540 506 546 686
F, 1017 1073 1055 1260
ba:gge: Fl 698 678 78 892

F2 1100 1120 1190 1365

2.5 Phonological interpretation of the contrastive types

'gala: - ge'la:

2.5.1 The problem

In section 2.3 it was stated that there is a consistent length
difference between peripheral and centralized vowels and that this
difference is more stable than the difference of quality. There
is, however, also a difference of duration within the group of
peripheral vowels in open final position, and there is quite a
number of minimal pairs, e.g. (in narrow phonetic transcription):

A, BY%
ldori: 'carpet'’ d(a) 'riz- 'daughter of husband's
younger brother'
'parati: '£il0ding: ofeaxrth’ p(a)ra'ti:-'brother's daughter'
'talas 'sole of shoe' t(a)'la:- 'water pond'
'gela: 'throat' g(a)'la:‘ 'to say' '

'bega: 'to.iflow! b(a)'ga:- 'cause to flow'
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'para: 'to £ill'! p(a)'ra:- 'cause to fill'
'pala: 'to be brought p(a)'la:- 'to make one drink'
] .
lraso: 'live up r(s) 'so:- 'kitchen'
(imp. v.)'

Besides the difference of vowel length in the second syllable,
there is also a difference of stress. Whereas the first syllable
is stressed in the words in column A, the second syllable is stress-
ed in the words in column B, Moreover, [a] of the first syllable
is shorter and may be optional in column B, but not in A.

The problem is how to explain these forms phonologically.

It is possible to set up four different solutions.

(1) The first vowel ( & ) may be regarded as long in words
in column A and as short in words in column B. It means setting
up a short-long opposition in a central vowel or splitting s
into two phonemes, one in the group of central vowels and another
in the group of peripheral vowels.

(2) The first vowel ( & ) may be regarded as being present
in words in column A, and as being absent in words in column B.
This means that & in words of column B is considered as a non-
phonological svarabhakti vowel which may be inserted to avoid
heavy consonant clusters in the surface form. Then there will be
no need to set up a short/long opposition in peripheral vowels.

(3) The second vowel (a: i: o:) may be regarded as normal _
long vowels in words in column A and as over-long /a:* i:* o:+/
in words in column B. Thus, central vowels will always be short,
but there will be an opposition between longer and shorter periph-
eral vowels in final, open syllables.

(4) The difference of stress may be regarded as phonemic.
Thus, stress is on the first syllable in words in column A and

on the second syllable in words in column B.

2.5.2 The solutions 1 and 2 (9)

Solution (1) is rather impracticable on the following grounds:
Firstly, the difference of duration in the two types of & is
small, generally 2-3 centiseconds, i.e. much smaller than the
normal minimal difference between long and short vowels (cf. tables
3-5). Phonetically, & is always short and in this respect be-

haves like 1 and o . Moreover, a length difference in »a
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would be in contradiction to the general concomitance of length
and quality. @ 1is certainly not peripheral phonetically, and
phonologically it evidently behaves as a central vowel. The syl-
labic structure of Dogri does not tolerate two peripheral vowels

in a disyllabic word with closed second syllable. As & appears
in such words with a peripheral vowel, it must be regarded as non-
peripheral. Words like * ba:da:m, *ja:ga:t cannot occur in Dogri,
but bada:m and ja:get do occur.

Moreover, there are various related words in Dogri in which a
morphological alternation of peripheral vowels with non-peripheral
vowels occurs. The vowel s appears as a non-peripheral vowel in
such alternations (see 2.3).

Solution (2) is also faced with difficulties.

First of all, the deletion of & in the phonological form
of words in column B will lead to the occurrence of a large number
of strange consonant clusters which do not otherwise occur in Dogri.

Initial clusters in Dogri consist of SBop ¥ 0. 5F oOr 1.

Final clusters in Dogri consist of (1) flap or later;i + stop, or
sibilant or nasal, (2) sibilant + stop or nasal, (3) nasal + stop.

Deletion of & will give rise to such initial clusters as

Voiced stop + voiced stop baga: - bga:
Unvoiced stop + unvoiced stop tapa: - tpa:
Voiced stop + unvoiced stop gata:r(s) - gta:r(9)
Unvoiced stop + voiced stop tebela: -+ tbela:
Aspirated stop + unaspirated stop khata: i <+ = khfa.s i
Unaspirated stop + aspirated stop takha: + tkhas
Stop + lateral tala: S [ 70
Lateral + stop latazr(a) » *Ita:r(s)
Sibilant + stop saka: -+ ska:
Stop + sibilant kesa: + ksa:

Moreover, there seems to be a phonological distinction between stop
consonant + r, and stop consonant + @ + r in a few cases, e.qg.
tera: 'cause to swim' and tra: 'fear’'.

Secondly, a8 occurs in free variation with 1 a: in a re-

stricted number of words, but not in others.
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'pera: past form of verb phL'ra:- " pha'ra:'

'to walk about' 'to make one move about'
'po}ias past form of po'ja:+ ~ pa'ia:-

'to reach' 'to make one reach'
"I'ikha: past form of It'kha:- ~ l1a'kha:-

'to write' 'to make one write'
l'tokhas past form of to'kha:+ v ta'kha:-

'to smoke' 'to make a thing smoke'

If /o/ is regarded as absent in words in column B, it cannot be ex-
plained how some words may also insert L or '2 in consonant
clusters. and o cannot be determined by the surroundings.
Thus, neither the interpretation of s in /'gala:/ as long, nor
the interpretation of & in /ga'la:/ as non-phonemic can be con-

sidered to give a satisfactory solution of the problem.

2.5.3 Solutions 3 and 4 (stress or quantity)

Solutions (3) and (4) are both plausible. The problem is that
stress and vowel length co-occur, and it is difficult to decide
which is the independent variable.

An argument against choosing stress as the relevant property
is that stress is in most cases predictable (see 2.3). The only
word types where it is not predictable are those under discussion
here, i.e. disyllabic words with a light + a medium syllable
( deri: ) or trisyllabic words with two light syllables + a medium
syllable ( pageta: ). Moreover, non-Dogri speakers, also trained
phoneticians, tend to hear the difference as one of length only,
perceiving the second syllable as stressed in both types. A test
with disyllabic Dogri words of different types has been carried out
by Eli Fischer-Jdgrgensen. It consisted of 26 words said five times
each by VG in a frame with non-final intonation, and 16 of the same
words said three times as the last words in a frame with final in-
tonation. The listeners were Danish phoneticians and students
of phonetics, 14 in the first case and 8 in the second. The re-
sult was that, when said with non-final intonation, the words
'pala:, 'deri:, 'kdra:, 'ksri:, 'kdri:, 'pdra: showed a great
majority (90%) for stress on the second syllable, whereas with
final intonation the words with high tone ( 'kdri: and 'kdra: )
were heard as stressed on the first syllable (90%). 'pa|a: had

a small majority for firStiﬁﬁﬁfﬂ?ﬂ%{ﬁ??ﬁﬁﬁﬁfﬁg%)' but 'pdra:
K@BENHAVNS UNIVERSITET
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with falling tone was still heard as stressed on the second syl-
lable (92%). Eli Fischer-J¢rgensen, who listened to the recordings
of all informants, also heard the type 'CsCa: as stressed on the
second syllable in all cases. But this, of course, does not prove
that, from the point of view of Dogri structure, the stress is

not on the first syllable. The reaction of the listeners may be
due to the fact that they were not accustomed to hearing the type:
stressed syllable with short s + unstressed syllable with longer
full vowel and often rising pitch, which is a very rare type, at
least in European languages. (With final intonation, the second
vowel was shortened so that the difference of length was small,
and it was also somewhat lower in frequency.)

An argument against choosing length is that we would thus
get three degrees of length in vowels. This is not a very strong
argument, though, since there would only be two degrees in each
position: long and overlong in open final syllable, short and long
elsewhere, but it is, at any rate, not possible to identify the
final vowels in words like 'deri: and 'pala: 'reso: with
short centralized vowels.

The strongest arguments, however, come from two facts of
Dogri phonological structure, which point to stress as an indis-
pensable part of the phonological system: (a) stress determines
the place of the word tone, (b) it must be taken into account in
the rules for nasalization. - The present writer has therefore

chosen stress as the distinctive difference of the two word types.l

(a) _Tone_and_stress: Dogri has tonal distinctions and there is
mutual interaction between stress and tone. Dogri has three phono-
logically distinct tones:

I. Neutral tone, which is unmarked, often slowly rising.

II. Falling tone, which starts at a point generally higher
than the middle of the voice range of the speaker and
then falls to the lowest point, from where it generally
rises somewhat again.

III. Rising tone, which starts at a point generally lower than
the middle of the voice range and then rises to the
highest level or at least to a level higher than the

middle of the voice range (it may fall somewhat again at

1) Bahri does not treat this problem, but he puts a stress mark
in words of the type de'ri: (with even tone), which indi-
cates that he is of the same opinion.
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Ts K02 'opinion' I. ka:r 'work
II. ra: 'tune' TX. kK&:r 'house'
ITI. rd: 'way' III. k:r 'line'

These are word tones in the sense that only one significant
tone occurs on a simple word. They can, however, be described as
syllabic tones in the sense that the start of the tone may occur
on any one of the syllables in a polysyllabic word, while other
syllables are adjusted to the starting point and the end point of
the tonebearing syllable. The position of tone is thus distinctive
and which syllable of the word will carry the tone is determined
by stress. Thus all words which are placed in column A have the
start of the tone on the first syllable peak, and words in column
B on the second syllable peak. This difference is more clearly
perceived in the case of falling and rising tones:

A B

'pdra: 'read' palrd: 'teach'
a:

'kdr

'boil' ka'rd: 'frying pan'

Historically, the tones in Dogri are connected with aspira-
tion and stress accent of classical Sanskrit (OIA) and Prakrits
(MIA). If the aspiration (generally voiced) followed a stressed
vowel, it gave rise to a rising tone, and if it preceded a stressed
syllable, it gave rise to a falling tone. This phenomenon is seen
even now in new loanwords which Dogri has borrowed from Hindi or
Urdu. The following two words of Hindi are realized with two dif-

ferent tones in Dogri, due to their difference of stress:

Hindi Dogri
sva'bhav 'nature' - sobd:
lsabha 'meeting’ > sdba:

The Urdu word 'subah 'morning' is realized as séba: in
Dogri. Tone alternations in such word pairs as |éba/lebd, kdda:/
kagd; péfa:/pafd: are easily explained by stress, which preceded
aspiration (historically) in one case and followed it in another.
From a synchronic point of view, it can be stated that stress is
significant in all these cases and is realized phonetically by

duration and pitch movement.
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It might be possible to set up underlying forms with aspira-
tion in all such words where low or high tone appears in surface
forms and derive the surface forms by means of the following rules:

1. The aspirated h occurring as an independent consonant or
as part of a voiced aspirated consonant disappears when followed
by a stressed vowel in the same syllable or any following syllable,
giving rise to low tone on that syllable.

|'ha:r|l d:r 'garland'
|ba'ha:r] bl:r 'season’
[ga'ha:r| gd:r 'a village given in donation'
|sema! }ha: seme }&: 'to make one understand'
[1a'bha: | labd: 'to cause to find out'
|pa'rha: pard: 'to teach'
|ba'dha:na:]| bada:na: 'to cause to increase'
2. If a voiced aspirate is not preceded by a vowel, the voiced stop
also loses its voice.
| 'gha:r| kd:r 'house'
| "bha:r] pd:r 'weight'
| '"bhra: pra: 'brother'

3. The aspirated h, occurring as an independent consonant or as
part of a voiced aspirated consonant, disappears when a stressed
vowel precedes it in the same syllable or any preceding syllable,

giving rise to a high tone on that syllable.

| 'kazhr]| kd:r 'line'

| 'bazhr| bd:r 'outside'

| "1azbh| 1d:b 'profit’

| "1sbbhas | Iébba: 'found out'

| 'samajha: sdma }ja: 'understanding'
| 'parhat | pdra: 'to study'

| "lothas | | da: 'iron'

| "1ash]| 14 'use'

1) Vertical lines are used to indicate underlying forms.
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But even if these historically induced underlying forms are
not set up, stress must be considered phonemic in Dogri since the

place of tone is distinctive.

(b) __Nasalization_and_stress: The phenomenon of nasalization in

Dogri is also related to stress. Nasalization is phonemic in final

open syllables but is predictable and non-phonemic in other cases.

/baz/ 'wind' /bd:/ ‘'water reservoir'
/jaz/ 'go' (2nd person) /jd:/ 'go' (lst person)
/ta:/ 'heat' /td:/ 'then'

/kuz/ 'speak’ /ki:/ 'I should speak'
/ma'na:/ 'console' (imp.) /ma'nd:/ 'I should console’
/ka'ma:/ 'earn' /ka'md:/ 'I should earn'

But nasalization is predictable in other positions. A stressed
vowel followed by a nasal consonant belonging to the same syllable
or the following syllable is allophonically nasalized, and if it

is followed by an unstressed vowel, that vowel too is nasalized.

['jd:n] /jain/ 'life'
['jd:n) /jazn/  '(I) will go'
[ 'm3nd: ] /'mena:/ 'refuse'
['j3md: ] /'jema:/ 'addition'

[ 'dl:nd: ] /'du:na:/ 'double'

But this allophonic nasalization does not occur in a stressed vowel

following a nasal consonant.

[de'ma:k(a)] 'brain'
[toe'mo:1(a) ] 'money given at the marriage ceremony'
[sené:r(a) ] 'brightness'

Moreover, a cluster consisting of a homorganic nasal plus a
consonant tends to be simplified word-finally and when preceded by
an unstressed vowel and followed by a stressed vowel (the preceding
vowel is always nasalized). In the cluster of a homorganic nasal
with a velar and a palatal stop, the velar nasal and the palatal
nasal are preserved, while the stop is lost (a); in other cases
the nasal consonant disappears, while the other consonant is pre-
served (b).
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(a) /'di:ngy/ ['dT:n] 'boasting'
/senl/ ['s3p] 'evening'
/ranga:i/ [r3'na:i] 'dyeing’

(b) /gendd:i/ [g3'da:i] 'repairing'

But the cluster is not simplified when a stressed vowel precedes
it as in 'gan@a:, 'ganda:, 'ba:ndar.

Thus, both non-phonemic nasalization and simplification of
clusters with nasals are determined by stress.

As mentioned above, the place of tone is also determined by
stress, and these two factors together form, in my opinion, a
strong argument for regarding stress as part of the phonological

system of Dogri.

2.6 Phonetic analysis of the problematic word types

2.6.:1 Duration

A phonetic analysis of syllable duration in types A ( 'gala: )
and B ( ga'la: ) supports the interpretation of the difference as
one of stress.

Ten words from list I could be compared pairwise in this re-
spect, viz. 'gsla:/ga'la:, 'pala:/pa'la:, 'baga:/ba'ga:, 'pakha:/
pa'kha:, and 'pata:/ka'ta: . These words were spoken five times
each by the informants RN, SL, SD, CS and VG, and three times each
by AS (AS did not read the pair 'peta:/ke'ta: ). Moreover, the
following words, spoken five times by VG (in the test list) could
be compared pairwise: pbdra:/ps'rd: and 'kéra:/ks'rd:.

All segments of these words have been measured in centi-
seconds on the basis of mingogram recordings comprising a duplex
oscillogram, two intensity curves, highpass filtered at 500 and
2000 Hz, a high fidelity intensity curve, and a pitch curve. Since
the words were spoken in the frame os(s) ... sone:a: , the initial
consonant could also generally be delimitated. It gave, however,
some problems that the speakers sometimes made a short pause after
the word os(s) of the frame, which could not be distinguished
from a voiceless closure. For initial stops the measurement of
the initial consonant is therefore somewhat uncertain. But the
delimitation of vowels and medial consonants did not generally pre-

sent any serious problems. The start of the medial consonant was
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taken to be at the point where the oscillations of the duplex
oscillogram are diminished abruptly, where the intensity curve,
correspondingly, decreases abruptly, and where the pitch curve
drops out or decreases abruptly. This point also corresponds to
the cessation of the vowel formants on the spectrograms. The
closure of stops is reckoned from this point to the explosion,

and the aspiration (or, for unaspirated stops, "the open interval")
is reckoned from the explosion to the steep rise of the intensity
curve for the next vowel.

Averages were taken of the five recordings for each informant
and differences between the averages of the word pairs calculated.
Table 7 contains the average durations of the segments of each .
word for all informants combined and the differences between the
corresponding averages for each word pair.

The significance of the overall averages can be judged by
looking at the separate averages. For each segment of a given po-
sition (e.g. the first consonant in type A words), there are 31
averages (viz. 6 informants x 5 words (minus one for AS, plus two
for VG), which can be compared with the corresponding 31 averages
for word type B.

The main difference obviously lies in the second vowel. It is
longer in type B words than in type A words, the average differ-
ence for all words being 8.7 cs. This difference is evidently
significant. It is valid in 30 out of 31 pairs of averages (CS,
who has spoken very quickly and shortened the final vowels, so
that she has an average difference of only 2.5 cs, has one average
without any difference, but even she has no overlapping in single
tokens with the exception of the word pair 'pakha:/ta'kha:).

The preceding consonant of the second syllable is also slight-
ly longer in type B than in type A words. This difference is small,
0.8 cs on the average, but it is stable and is valid for 26 out of
31 pairs of averages (in two pairs there is no difference, and in
three cases the relation is inverted). This means that it is not
only a question of the duration of the second vowel but one of
syllable length, which indicates that it is a manifestation of
stress. (The difference in the total length of the second syl-
lable in type A and type B words is 9.7 cs.)
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Table 7

Average durations (in cs) of segments and syllables of
word types A and B for all informants combined.

N. cons. vowel l.syll.| cons. vowel 2.syll.

A 'gala: 23 10.2 6.6 16.8 4.9 1.3 "16.2
B goa'la: 23 10.6 4.5 15.1 6.0 19.4 25.4

diff.

e -0.4 +2.1 +1.7 |-1.1 -8.1 =-9.2
A l'pala: 23 8.1 6.2 19.3 4.7 11.9 16.6
B pa'la: 23 122 3.4 15,6 162 18.5. . 2403

, 1

T +0.9  +2.8 507 308 EREEY. Y
A 'boga: 23 11.3 7.9 19.2 4.4 $3 .3 50643
B ba'ga: 23 3047 6.2 16.9 5.5 20.4  25.9

diff.

i +0.4 +1.7 +2.1 |-1.1 -8.1 -9.2
A "pakha: 23 13.0 6.2 19.2 9.3 ¥3.2 “-21.58
B ta'kha: 23 11.8 4.9 16.7 |10.1 19.5 29.6

diff.

s 31,2 T#1.3 +2.5 |-0.9 -7.1 -8.1
A 'patas: 20 14.8 7.0 21.8 63 14.5 21.2
B kalta: 20 13.7 3.8 15.5 7.5 20.8  28.3

glff' $8u1  43.2 .y P R a1

-B
VG only
A 'pdra: 5 12.5 9.8 22.3 2.0 ET3F0. 19%7
B  pa'rd: 5 12.3 T=b 19.3 0 382 - 36.2

oS KB A2 +3.0 B - Rl - SIES
A ‘edras 5 14.2 9.2 23.4 2.0 i e o W
B ka'rd: 5 13.2 7.6 20.8 2.2 iy s e . B

diff.

o +1.0 +1.6 +2.6 |=-0.2 -9.3 9.5
Difference A-B £
habwesn 1l Sepa - VD' 42 +3.2 0.8 8.9 9.7

combined.
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This is supported by the relations between the first syllables.
Here the vowel is also longer when stressed, i.e., it is longer in
type A than in type B words. But the difference is considerably
smaller than in the second syllable (2.2 cs on the average), which
may be explained by the fact that the vowel is short and cannot be
lengthened so much. There is generally a much larger scatter
of the values in long vowels than in short vowels. In a quantity
opposition, the short member may be considered as a point, whereas
the long member is stretchable (Lehiste 1979, p. 36). The small
difference is, however, very stable. It is valid in 28 out of 31
pairs of averages and evidently significant. (It was mentioned in
2.5 that the vowel may disappear completely in type B words. In
the present material this has, however, happened in only four
single tokens, spoken by VG.)

As for the initial consonant of the first syllable, the dif-
ference is not stable. It is longer in type A than in type B words
in 21 out of 30 pairs of averages but, as mentioned above, the de-
limitation has not always been quite certain. The difference adds,
however, to the difference of the syllables, the first syllable
being longer in type A words than in type B words in 27 out of 30
pairs of averages (in one case the first consonant has not been
measured because of a long pause).

Type A ('gala:) is not a very common word type in Dogri.

When the first syllable is stressed, the following consonant is
often geminated. There are thus more pairs like 'bagga:/ba'ga:
(the type 'bagga: will be called type C in the following). The
duration of the second vowel in 12 such pairs has been measured
for the subjects RN, SL, SD, CS and VG.

The difference between the final vowels in type C (e.g.
'begga:) and B (e.g. ba'ga:), viz. 9.0 cs (all subjects combined),
is practically the same as the difference found between type A
(e.qg, 'baga:) and type B, viz. 8.9 cs.

As for the vowel of the first syllable, there is hardly any
difference between B and C. This is, however, due to the fact
(mentioned in 2.3) that vowels are shortened before geminated
consonants. This appears very clearly from a comparison between
triplets such as 'bega: (A), ba'ga:- (B), 'bsgga: (C). There are

four such comparable triplets in the material, viz.
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A B C
'baga: ba'ga:- 'bagga:
'pdkhas: to'khd:- Ipakkha:
'pata: ke'ta:- 'ketta:
'katha: ca'tha:- 'kettha:

The duration of the first vowel was measured for the subjects
RN, SL, SD, CS, and VG.

For all subjects combined, the difference between A and B is
2.1 cs, and the difference between A and C is 2.2 cs. This means
that on the average the vowel is shortened to the same degree when
unstressed and when followed by a geminated consonant, and the
reason why @ in C ('bagga:) is not shortened compared to B
(ba'ga:) (the difference is 0.1 cs only), although it is followed
by a geminated consonant, is that it is stressed. Stress has thus
the same influence here as in the preceding cases.

Other examples in the material, where only A and C or B and C
can be compared, support this result. The difference in duration
between the first vowels in A and C (i.e. vowels in stressed syl-
lables before single or geminated consonants) is on the average 2.7
cs for the pairs 'kaca:/'kecca:, 'koli:/'kelli: and 'kila:/'killa:,
and almost the same (2.7 cs) before final geminate (sat (2)/satt (o),
lad (o) /}odd(a), pol(a)/poll(a), }og(a)/}egg(a), go}(a)/gati(e)).

In the case of two long vowels it is slightly larger, viz. 3.6 cs
for 'bo:li:/'bo:lli: and '}a:da:/'}a:dda:. Moreover, as was the
case in the triplets, the first vowel has practically the same
duration in types B and C, the general average of the difference
for the pairs la'ka:/ 'lakka:, ba'sa:/'bessa:, ke'sa:/'ksssa:,
da'ba:/'debba:, ka'da:/'k8dda:, go'da:/'godda:, da'pha:/'deppha:,
sa'da:/'sadda: being only 0.1 cs.

2.6.2 Intensity

As for physical intensity it is a general experience that it
does not have much to do with stress. This is also the case here.
Both type A and B may have higher intensity either on the first or
on the second syllable, and there is no evident relation with
stress, except to a certain extent for VG, whose first syllable

in type B (ga'la:) is often much weaker than the second syllable,
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whereas the relation is variable and the difference between the
syllable peaks smaller in type A. This may be due to the fact that
her first vowel is often particularly short in type B. More often
there is a certain correlation between intensity and pitch, par-
ticularly so that high pitch is combined with high intensity, but
there may, on the other hand, be a definite drop in pitch, e.g.

in tone 2, without any corresponding drop in intensity.

2.6,3  Pitch

There is often a close correlation between pitch and stress.
This is, e.g., the case in Danish. In Dogri, which is a tone lan-
guage, one cannot expect to find a consistent relation in pitch
between stressed and unstressed syllables. But, as mentioned in
2.5, according to the auditory impression the position of tone in
disyllabic words is determined by stress, so that the tone move-
ment starts in the stressed syllable. This impression is, on the
whole, confirmed by a phonetic analysis (carried out by Eli Fischer-
Jgrgensen). It is particularly evident for tone 2 and 3. In the
list used for testing stress perception, VG had spoken the words
'k8ra:, ko'rd: and 'pdra:, ps'rd: five times each. In the case
of tone 2 (the high rising tone), it is very clear that the pitch
movement takes place on the stressed syllable. 1In Ikéf&: the first
syllable is high rising, and the second syllable still higher, but
level, or slightly rising (or, in final position, rising-falling),
in ka'fa: the first syllable is level (or slightly rising or fal-
ling), and the second syllable starts slightly higher and is
strongly rising (see fig. 6).

In the case of tone 3 (the falling-rising tone), a consider-
able part of the fall takes place on the stressed syllable. 1In
'pdra: about half of the fall takes place on the first syllable,
and the second syllable continues the steep fall and then rises
again (there is only one case in which most of the fall takes place
on the second syllable). 1In pe'rd:, on the other hand, which has
stress on the second syllable, the first syllable is level or
slightly falling, and the second syllable starts at the level where
the first ends and shows an extensive and rather slow fall, fol-
lowed by a steep rise (which is less pronounced in final position)
(see fig. 6).
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Figure 6

Tracings of words with tone 1,2, and 3 with stress on the first (A)
and the second (B) syllable, spoken by VG. The tracings of six vowels
are superimposed. Line-up point: start of the second syllable. The
medial consonant is traced in broken line.
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This analysis is corroborated by other words of the list.
There are four more words with high tone and stress on the first
syllable: 'khfra: looks like 'kdra, having rising pitch on the
first syllable and high pitch on the second, 'kd:la: has strong
rising pitch on the first a:, while the second syllable starts at
the level where the first ends and is slightly <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>