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LECTURES AND COURSES IN 1974

1. Elementary phonetics courses

One-semester courses (two hours a week) in elementary
phonetics (intended for all students of foreign languages ex-
cept French) were given by Hans Basbgll/Eli Fischer-Jgrgensen,
Peter Molbak Hansen, Steffen Heger, Peter Holtse, Birgit Hutters,
Ellen Pedersen, Niels Reinholt Petersen, Pia Riber Petersen, and
Nina Thorsen.

There was one class in the spring semester, and 20 paral-
lel classes in the autumn semester.

Courses in general and French phonetics for students of
French (two/three hours a week in two semesters) were given
through 1974 by Oluf M. Thorsen.

2. Practical training in sound perception and transcription

Courses for beginners as well as courses for more advanced
students were given through 1974 by Steffen Heger and Oluf M.
Thorsen. (The courses which are based in part on tape recordings
and in part on work with informants, form a cycle of three

semesters with two hours a week.)

3. Instrumental phonetics

Courses for beginners as well as courses for more advanced
students were given by Peter Holtse, Mogens Mgller and Nina
Thorsen in the spring semester (experimental acoustic phonetics
and experimental physiological phonetics), and in the autumn
semester by Peter Holtse and Nina Thorsen (registration of the

intensity and fundamental frequency of speech).
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4. Phonology

Jgrgen Rischel and Hans Basbgll gave courses for beginners
and advanced students. (The courses for beginners now form a
cycle of two semesters with two hours a week. The contents are:

problems in phonology and trends in phonological schools.)

5. Other courses

Eli Fischer-Jgrgensen gave a course in German phonetics,
held seminars on experimental phonetics, and gave a course in
auditory test methods.

Oluf Thorsen gave a course in French phonetics.

Hans Basbg¢gll gave a course in Danish phonology and phon-
etics.

Nina Thorsen gave a course in English phonetics.

Anders Lofgvist gave a course in the physiology of the

speech organs.
Henning Spang-Hanssen (Institute of Applied and Mathe-

matical Linguistics) gave a course in elementary statistics.
Carl Ludvigsen gave a course in advanced statistics.
Esther Dinsen (Institute of Applied and Mathematical

Linguistics) gave a course in the theory and practice of the

language laboratory.

6. Seminars

The following seminars were held in 1974:

Niels Davidsen-Nielsen lectured on phonological problems
in the analysis of English (Germanic) sp, st, sk, and reported
on his tests on "slips of the tongue". ,

Tamds Szende (Budapest): Intra- und interlinguale Spezi-
fika in Verteilungsverhaltnissen spontaner Sprechvorgange.

Hans Basbg¢gll presented his notes on Danish phonology.



Bgrge Frgkjzr-Jensen, Peter Holtse, Anders LOfqgvist and
Nina Thorsen gave an account of their impressions from the sym-
posium on speech communication in Stockholm.

Birgit Hutters and Jgrgen Rischel reported on their ex-
periences with glottography and fiber optics.

Martin Kloster Jensen (Bergen) lectured on "Articues".

Wolfgang Dressler (Vienna) presented a paper on the psycho-
sociological treatment of phonological variation.

Benny Brodda (Stockholm) lectured on natural phonotactics.

A.C. Gimson (London) presided at a discussion on the
teaching of pronunciation. _

Mogens Mgller and Peter Holtse gave an account of the
configuration of the computer of the institute and discussed
possible uses of a computer in phonetic research.

Peter Molbazk Hansen and Bent Mgller presented an acoustic
study of the coalescence of /a/ and /e¢/ after /r/ in Advanced

Copenhagen speech.

7. Participation in congresses and lectures at other institu-

tions visited by members of the staff

Hans Basb@gll participated in the First Scandinavian
Meeting of Linguistics at Kungélv; Sweden, in March and gave
a paper on "The syllable in Danish phonology".

Bgprge Frgkjar-Jensen gave a paper on methods for in-
strumental examination at a senior course in phoniatrics at
Kolle Kolle in May.

~ Bgrge Frgpkjer-Jensen, Peter Holtse, and Nina Thorsen
participated in the Speech Communication Seminar in Stockholm
in August.

Hans Basbgll, Preben Dgmler, Eli Fischer-Jgrgensen,
Steffen Heger, Peter Holtse, Svend-Erik Lystlund, and Nina
Thorsen participated in a symposium of phoneticians at the
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University of Stockholm in September, and reported on research
in progress at the Institute of Phonetics.

Bprge Frgkj@ar-Jensen participated in the First Collo-
quium on phoniatric laryngology at Utrecht in November, and
gave a paper: "Survey and demonstration of the instrumental

possibilities for phoniatrics and phonetics".
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INSTRUMENTAL EQUIPMENT OF THE LABORATORY

The following is a list of the instruments that have been
purchased or built since January lst, 1974.

1 Tape recorder

1 semi-professional recorder, Revox, type A77.

1 professional recorder, Revox, type A700.

2% Equipment for EDP
1l teletype, Teletype, type ASR 33

35 Instrumentation for visual recordings

1l oscilloscope, Tektronix, type 5115
1 dual-trace amplifier, Tektronix, type 5A18N
1l time-base, Tektronix, type 5B1ON

4. Loudspeaker /headphones

2 headphones, Sennheiser, type HD 414
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A SURVEY ON THE COMPOSITION OF A MINICOMPUTER SYSTEM
IN THE LABORATORY

Mogens Mgller

l. Introduction

In January 1973 a minicomputer, PDP/8e with operator's
console (DECwriter LA30) was installed in the laboratory.
Since then the computer system has been expandéd with several
peripherals, some bought from computer equipment suppliers,
others constructed in the laboratory.

2. System description

The computer with its peripherals now compose a rather
powerful system for calculations, on-line data acquisition and
signal processing.

The present system consists of:

PDP/8e Central Processing Unit (CPU)
8k of core memory

Extended Arithmetic Element (EAE)
Paper Tape Reader (PTR)
Paper Tape Puncher (PTP)
Operator's Console (typewriter) (LA30)
Teletype (typewriter) - (TTY)
Dual DECtape (DTA)
Real Time Clock : (RTC)
Analog-to-Digital Converter (ADC)
Digital-to-Analog Converter (DAC)

The configuration with the possible data and control

paths are shown in figure 1.



IX

qJvd

*uoT3RINDTIUOD We3lsig

AJOWHNW
d90D0 8

T *bta

TINVYd
LNOY A

s3nd3ino boleue 97

oYa

sandut bofrUR § ——s]

SYIDODIUL
=LLIWHDS

® OLd

s3ndut boTeue g p

oavy

0do

Yaird

5
5

dLd

T

dLd

e

ALL

3nd3no
ode], xadeg

andut
ade], xadeg




3. Hardware

A short description of the equipment is given in the

following. The abbreviations used are those listed above.

3.1 Processor

The PDP/8e is a 12 bit parallel synchronously working

machine with a memory cycle time of 1.2 microseconds.

3.2 Peripherals

The paper tape reader/puncher appears as a self-starting
reader (GNT Automatic model 24), 40 frames per second, and a
self-starting puncher (GNT Automatic model 34), 70 frames per
second. The interface and control logic were constructed in
the laboratory.

The operator's console is a DECwriter model LA30 with a
maximum transfer rate of 30 characters per second. Both the
DECwriter and the interface were supplied by Digital Equipment
Corporation. '

The Teletype will be used as a remote operating console
and off-line programming terminal. It has a maximum transfer
rate of 10 characters per second. The Teletype is equipped with
a low speed paper tape reader and puncher. The interface was
built in the laboratory.

The dual DECtape is a mass storage device which can be used
as program library as well as data storage or as a virtual
memory. The maximum storage capacity on each of the two tape
drives is 188,672 12 bit wbrds, and the maximum transfer rate is
33,300 3 bit characters pef second.

The Extended Arithmetic Element is installed to minimize
computing time during multiplications and divisions. " Further-
more, the EAE provides some rather simple double precision

operating features.
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The Real Time Clock, the Analog-to-Digital Converter and
the Digital-to-Analog Converter are interconnected and thus
constitute a set of very powerful input/output media for signal
processing.

The RTC is a standard DEC supplied DK8-EP Programmable
Real Time Clock, which includes three Schmitt trigger circuits
monitoring three analog inputs. The RTC is controlled by the
CPU, i.e. by the program executed in the computer. Under pro-
gram control the RTC can trigger the CPU, the ADC, or the DAC
with trigger-frequencies between 0.024414 Hz and 1 MHz. Further-
more, the RTC can be used for measuring time intervals between
external events, detected by the Schmitt trigger inputs.

To minimize time jitter during sampling lapses the con-
nection between the RTC and the ADC - or between the RTC and
the DAC - can carry the trigger-pulses, which means that the
timing of the sampling can be made totally independent of ‘the
CPU (within certain frequency limits).

The ADC is a standard DEC supplied AD8-EA Analog-to-Digital
Converter with a AM8-EA 8 Channel Analog Multiplexer. The sample
acquisition time is approximately 3 microseconds, and the con-
version time is 20 microseconds. The multiplexer allows the
ADC to be connected to any of the 8 differential-input ampli-
fiers which have an input voltage range from -1 to +1 volt.

The DAC was designed and built in the laboratory as a
general purpose DAC. However, great care has been taken in the
design to make the DAC well suited as interface between the
PDP/8e and the speech synthesizer constructed in this laboratory
during the years 1966 to 1972 by J. Rischel and S.E. Lystlund
(see particularly Rischel 1967 and Rischel and Lystlund 1972).
These considerations have been decisive in the choice of the
number of channels, the output range and some of the special
features of the DAC which are too complex to be described in

all details here.




The DAC appears as a 16 channel 10 hit converter with

digital demultiplexer. The settling time for each converter is
less than 10 microseconds, and the output voltage range goes
from -10 to +10 volts. The demultiplexer *and the data-loading
logic can be controlled individually.

One of the special DAC features should be mentioned.
The demultiplexer logic may be set in an autoincremental-mode,
i.e. every data-loading instruction will cause an incrementing
of the demultiplexer within a certain "loop limit" which may be
set initially. This means that a preset loop, e.g. channels
O - 8, will be scanned automatically just by repetitive data-
loading instructions. By means of this feature an arbitrary
number of channels (less than 17, of course) may be scanned
with maximum speed. The logic allows the programmer to load
DAC-channels outside the loop without disturbing the loop
setting.

4., Software

To take full advantage of the peripherals it is necessary
to write the programs in machine code or assembler language.
However, a program library is being established. Several pro-
grams are already available, e.g. assembler-coded routines to
handle certain peripherals, routines which can be called as
subroutines from programs written in FORTRAN II, subroutines
for high precision calculations, and programs for statistic
calculations.

The program library is still expanding. It can be men-
tioned that a rather complex system of programs for sampling
and signal-processing of electromyographic recordings is under
development. The development of programs to control the speech
synthesizer has been planned for some time, and the implementa-

tion has recently started.
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A number of programs are available as programming aids:
Editors, compilers (FORTRAN, FOCAL, BASIC), assemblers, loaders
and debugging programs.

These utility programs are pért of an operating system

which makes communication with the machine very simple.

References
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ASYMMETRIC VOWEL HARMONY IN GREENLANDIC FRINGE DIALECTS

Jg¢rgen Rischel

Abstract: This paper deals with a phenomenon characteristic of
~ certain regional varieties of Greenlandic Eskimo,

viz. the so-called "i-dialect" in which /i/ has re-
placed /u/ in a great many instances. It is shown
that this vowel shift is due to distant assimilation,
and the resultant pattern is referred to as a case
of "asymmetric" vowel harmony. Various descriptive
models accounting for this pattern, and their pos-
sible implications for hypotheses about internalized
grammar, are discussed.

1. Introductory remarks on vowel harmony

To a very first approximation, vowel harmony (henceforth:

VH) may be defined as some kind of principled agreement, with

regard to phonetic quality, among the vowels of consecutive

syllables. 1In languages with VH it may be so that consecutive
syllables agree more or less (under conditions to be specified)
with regard to the labial articulation and/or frontness-backness
and/or degree of openness of their vowels (under this provisional
definition "umlaut" is included in the category of VH, of course).
There are other, more or less related regularities which
refer to consecutive syllables but affect features other than the
above-mentioned ones; unlike VH these other regularities often

imply that consecutive syllables should be dissimilar rather than

similar. Examples are: sequential alternation of long and short
vowels or syllables; sequential alternation of stressed and un-
stressed syllables. (There may even be a specific conditioning
among different features in consecutive syllables, cf. the phe-

nomenon referred to in Nordic philology as "vowel balance", i.e.,




an interrelation between the quantity of a stressed syllable
and the vowel quality of a following, unstressed syllable.)

VH has received considerable attention in the phonological
literature, because the descriptive problems posed by this phe-
nomenon are cruciai for virtually all major aspects of phonolog-
ical theory. There are numerous important contributions both
representing structural linguistic schools and the transforma-
tional-generative trend. The emphasis on the different aspects
varies, of course. :

It should be realized from the beginning that VH may be
approached from different angles. It is a commonplace that one
should not confuse diachronic and synchronic statements (although
the terminology, in the case of "assimilatory" phenomena, may
invite such a confusion), but even from a strictly synchronic
angle there are different kinds of statements to be made about
VH in a language.

On the one hand, one may perhaps observe that there are
some formatives (morphemes) whose phonetic shapes alternate in
terms of VH, i.e., depending upon the vowels of adjacent forma-
tives. Turkish is generally quoted as a case in point (cf. the
alternating shapes of the plural formative in adam-lar 'men',
tlirk-ler 'Turks'). It is then an immediate task to search for,
and state, a generalization about these alternations, and more
specifically, to make statements according to which the choice of
alternants in all possible types of environments can be predicted.
I shall refer to a generalization of this kind as a GENERATIVE
statement. (Note that the term, as used here, does not refer
specifically to the transformational trend in linguistics: state-
ments about automatic alternation in the morphophonemic component
of a structural linguistic grammar may be equally "generative".)
The essential property of such a regularity, if stated in rule

form, is that it is assimilatory, e.g. of the type: "a suffix

vowel assumes the same frontness-backness specification as the

vowel of the immediately preceding syllable". 1In addition to this




specification of the assimilatory mechanism the rule must, of

course, be supplied with a definition of its domain (i.e., the

kind of stretch within which the rule exerts its power, be it a
noncompound wordform, a wordform regardless of its complexity,

or possibly even more complex stretches). And finally, it should
be well-defined how the rule applies to a form, e.g., whether it

applies iteratively so that a suffix vowel undergoing VH can, in
turn, condition the quality of a following suffix vowel. Need-
less to say, there is a certain trading relationship between the
formulation of the rule itself and the formulation of its con-
ditions for application (if the rule referred to above is found
to apply iteratively, one must consider an alternative, viz. the
possibility of modifying the rule so that it assimilates all
non-initial vowels "simultaneously" to the initial vowel).

On the other hand, one may observe that wordforms in a
given language obey a phonetic constraint of VH type, e.g., a
constraint which may be formulated like this: "within a wordform
all vowels must agree with respect to frontness-backness". Note
that this is not necessarily a statement supported by observed
cases of vowel alternation; the statement simply implies that
there are no wordforms in the language which are at variance with
the VH constraint: there may be forms such as ili, olu, but

*ilu, ¥51i are not well-formed since they violate the constraint.

I shall refer to a generalization providing this kind of informa-
tion as a STRUCTURAL GENERALIZATION. (Note again that the termi-
nology is not intended to refer to particular "schools"; no sen-
sible approach to linguistic description can do without structural
generalizations of some kind, and indeed, well-formedness condi-
tions are fully recognized in recent transformational-generative
work, although there has been some uncertainty as to how such
statements should be fitted into the total phonological descrip-
tion.)




It is important to note that generatiye VH rules, and
structural generalizations about VH, may or may not coexist with
the same domain of applicability in a given language. Like other
assimilatory phenomena, vowel alternation conditioned by VH may
well occur in connection with the affixation of one formative
to another, even if there are formatives whose internal structure
violates a strict VH constraint. This situation may be found in
VH languages with a stratum of loanwords. Obviously, it may be
so that the internal structure of some loanwords violates an
otherwise existing VH constraint (Turkish may be quoted again,
cf. otobiis 'bus' without internal VH, but plural otobilisler with
VH between base and suffix). However, it is also possible for
loanwords to be accomodated in terms of a mechanism of VH which
is not otherwise found in the language. I shall illustrate this
from West Greenlandic.

As mentioned briefly in Rischel 1974 (p. 459), Dano-
Norwegian loanwords which are of some age in West Greenlandic
have been modified so that they are (more or less) congruent with
the well-formedness conditions of the "genuine" vocabulary. In
this process of accomodation, VH comes in under three different
kinds of conditions. Firstly, since the language has only three
vowel phonemes, /a, i, u/, each vowel shade in a foreign word must
be allocated to one of these (and replaced by an appropriate allo-
phone), but this leaves the neutral, unstressed vowel (schwa) un-
accounted for. With some exceptions the indeterminacy has been
solved by choosing a vowel exhibiting VH with a neighbouring‘syl-
lable, example: Jgrgen —» _/juulut/ or /juurut/ (¢ is replaced
by its nearest equivalent, viz. the long rounded back vowel /uu/,
and the value of the final vowel is chosen accordingly). Second-
ly, initial consonants in foreign words which do not occur in
Greenlandic words, are often made non-initial by adding a vowel

in accordance with a VH rule, example: Jgrgen —» /ujuulut/ (old




variant form from southernmost West Greenlandic). And thirdly,

if impermissible consonant clusters are eliminated by the inser-
tion of vowels, the quality of each epenthetic vowel is determined
by VH. Examples are legion, e.g. blak (blekk) —> /pilikki/ 'ink'

(the final /i/ is not interesting in this context; it will appear
from the following examples that loanwords ending in a consonant
are often augmented with a final /i/); trumf —> /tueuffi/ 'trump';
Knud (Knut) —> /kunuut/, 2ble — /iipili/ 'apple'. - There is

also a component of VH in the treatment of loanwords such as
rgr —> /ruujuri/ 'tubé', wire —» /vaajari/.

It is probably clear from these few examples that VH plays
a prominent role in the accomodation of loanwords in Greenlandic
Eskimo. At the séme time, there is no well-formedness constraint
according to which consecutive vowels must exhibit VH: existing
full vowels in loanwords are replaced by the nearest equivalent
regardless of VH; hence kartoffel —> /katurfili/ 'potato';
Efraim —» /iikaliimi/ (southernmost West Greenlandicl),_where
there is no vowel insertion since the desired accomodation is
obtained by metathesis. This does not mean that it is satis-
factory to characterize the application of VH as "sporadic".

Rather, it must be stated that VH in this context is a mechanism

providing underspecified vowels with a full specification, or,

. in a different format of description, a mechanism that determines

a unigue representation for a variable. It is not a mechanism

that changes one possible type of vowel into another possible
type of vowel. Vowels that already have a fully determinate -
and possible - representation, remain unaffected. But the mecha-

nism of VH is no less regular for that reason.

1) This dialect has /k/ or /o/ (depending on the environments)
as the counterpart to general West Greenlandic /f/.




Somebody might claim that this kind of regularity is of
peripheral importance for the phonology of a language: it is not
part of the functional phonology per se but only an accomodation
device that comes into force in the process of borrowing. 1In

support of this claim one might mention that vowel epenthesis

without VH seems to exist as a rule of the language, cf. the

variant shapes of the relative case ending in /nuna+p/ versus
/aqq+up/ and of the plural ending in /nuna+t/ versus /aqq+it/
(/nuna/ 'country'; /agiq/~ /aqq/ 'name'). If one chooses to
speak of epenthesis here (see extensive data and discussion in
Rischel 1974, Part II, § 2), the quality of the epenthetic vowel
is determined by the following consonant, not by any vowel in
an adjacent syllable. These two sets of findings need not be in
descriptive conflict, however; one may claim that the VH mecha-
nism taking care of loanwords is a kind of "morpheme structure
rule": it has the single formative as its domain, and hence the
suffix vowels of /Vp/. /Vt/ canot be affected by it. However,
it is different if the vowel-zero alternation in the base of
/agiq/ ~ /aqq/ (previously /ateq/~~ /atq/) is accounted for in
terms of epenthesis. 1In complex forms this base (and other bases
of analogous structure) occurs with or without its second vowel,
dependiné on the structure of the suffixes or suffix clusters;
when occurring alone it is obligatorily bisyllabic in accordance
with a well-formedness constraint prohibiting word final consonant
clusters. If this second vowel is epenthetic, the existence of a
VH rule would require that it came out as /a/, i.e. *Vataq/
rather than /ag¢iq/ (/t/ and /¢/ regularly alternate according to
the quality of the following vowel). However, the vocalic reflex
of this alternating set is invariably /i/ (similarly /tupiq/
'tent', relative case /tuqqup/, plural /tuqqit/, does not occur
in the shape */tupuq/).

Under these circumstances I should certainly not like to

dismiss the loanword data as being of peripheral importance.




On the contrary, these forms, if anything, provide us with hard
facts about mechanisms employed at the time of borrowing. It is,
on the other hand, a matter of descriptive principles, and of
more or less intimate knowledge of the pertinent data, whether
one chooses to describe the vowel-zero alternation in /agiq/ ~o
/aqq/ in terms of epenthesis, syncope, or straightforward alter-
nation between two representatives of a category defined under-
lyingly by alternation. I have found, on quite independent
grounds, that the synchronic data are not in favour of an epen-
thesis solution for /a¢iq/~/aqq/, /tupiq/~/tuqq/ (see Rischel
1974, ibid.), but I am at variance on this point with some phono-
logists writing about West Greenlandic. Anyway, I think the
attested existence of a VH "blank-filling" rule for loanwords
should cast grave doubts upon the validity of an epenthesis solu-
tion for the other bi- or polysyllabic bases.

I have stated that generative rules of VH may, or may not,
be matched by well-formedness constraints, and vice versa. In
fact, situations in which there is some kind of "mismatch", are
more interesting than situations in which there is perfect co-
incidence: the former provide more information as to the internal
structure of the languages in question.

There is a different angle to the question of how much
information one can deduce from a set of generalizations about VH:
"asymmetric" systems (see p. 9) give more information about the
phonological make-up of the language than do "symmetric" systems.

If one faces a suffixational language in which every non-
initial vowel exhibits strict VH with the preceding vowel (with
regard to the features involved in the mechanism of VH for this
particular language), there may be no more to be done about this
than Jjust stating the pattern of vowel alternation, e.g. "front
vowel after front vowel, back vowel after back vowel", or

"rounded vowel after rounded vowel, unrounded vowel after un-

rounded vowel", or whatever simple or complex statement may be




true for this particular language. There are, of course, dif-
ferent formats of description that may be employed. One may
say that (a) only word initial vowels are specified underlying-
ly for the features involved in VH, whereas all non-initial
vowels are underlyingly incompletely specified ("archi-vowels"
or "Pro-vowels") and only receive their full specification by
a VH rule, or one may say £hat (b) each non-initial vowel is a
variable ranging over a variety of vowel qualities, the choice
of one specific alternant (i.e,, the exclusion of other alter-
nants) in a particular type of environment being predictable
from a well-formedness constraint (strict VH). Given the VH
data alone, it does not seem permissible to build more pattern
into the description. Several phonologists prefer to elevate
one of the alternants to the status of unique underlying repre-
sentation and thereby introduce a directionality in the rule
schema (e.g., one may postulate that suffix vowels are under-
lyingly all back but become front after front vowels). From
the point of view of immanent description (description of pat-
terning that is in the language) this solution distorts the
picture, however (a solution working with underlying front
vowels and a rule according to which vowels are retracted after
back vowels, might serve the purpose equally well, and hence
the directionality is spurious). :

: There may be external criteria for making such a choice,
e.g., the analyst may believe in some theory about universal
markedness according to which one or the other alternant is more
natural and "hence" the more basic one, but this is something
different from statements about regularities inherent in the
language under study. No matter how one approaches linguistics,
it seems to me legitimate to require that the two kinds of cri-
teria be kept distinct from one another.

Now, what is an asymmetric system, and why does it pro-
vide more phonological information compared to a symmetric

system?




The phonological literature contains reports about lan-
guages in which most vowels participate in a system of VH
although some vowels (possibly just one) behave differently.

It may be that these latter vowels are totally excepted from
undergoing VH, or totally excepted from conditioning VH in
adjacent syllables, or it may be that they parficipate (one way
or another) in VH when occurring in some formatives but not
when occurring in other formatives. Such a situation is inter-
esting, both for the theory of VH rules and for the theory of
underlying representations. There are well-known instances of
umlaut that are just like this. For example, u-umlaut before

a surfacing u (modern [Y])in Icelandic has regular exceptions,
cf. the stem dag- 'day' in nominative singular dagur versus
dative plural dogum. It is a well-known argument that the
reason why some occurrences of u fail to produce umlaut, is
that these are epenthetic (dagur from dag-r as against sdgur,
plural of saga 'story', whose u is not epenthetic). The con-
nection between epenthesis and failure to produce umlaut can,
in turn, be accounted for in terms of rule ordering: umlaut pre-
cedes epenthesis, or at least umlaut precedes the mechanism by
which the epenthesis vowel gets a specification identical with
that of umlauting u (this may be read as a diachronic interpre-
tation or, if one believes in synchronically ordered rules, as
a synchronic description).

By asymmetry I refer to a particularly conspicuous type
of skéwness, viz. the situation in which it is true that X —= Y
next to a syllable whose vowel shares the differential features
with Y, but not that ¥ — X next to a syllable whose vowel shares
the differential features with X. Icelandic u-umlaut may again
serve as an illustration: a goes to O before u, but it is probab-
ly generally assumed that it is inadequate to posit a rule with
the opposite polarity,>i.e. switching ¢ to a before non-u.

If this contention is beyond discussion, it is tantamount to

stating that there is an interesting determinacy in the under-
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lying representation: instances of alternation between a and

|0z

should all be derived from underlying a (not from underlying o
or from something in between). It is definitely of interest
to distinguish such an (alleged) asymmetric mechanism from the
kind of symmetry observable in Turkish VH, rather than concealing
the difference by introducing a spurious directionality in the
description of the latter. A careful distinction between the
two kinds of pattern is useful also in a diachronic perspective:
it may be that a pattern which is now perfectly symmetric origi-
nated as an asymmetric one (e.g., that suffix vowels whose under-
lying status is now indeterminate, used to behave asymmetrically
so that one might speak of a unique underlying representation
at an earlier stage). It should be possible, within the format
of description chosen, to state the transition from one situa-
tion to the other.

To be honest, I do not consider it all that evident that
the a-6 alternation ih Icelandic is synchronically a matter of
a unidirectional rule. Under that analysis, forms in which the
alternant 6 occurs in a word final syllable, must be accounted
for by positing underlying w or u which vanishes (is deleted by
some rule) after producing umlaut, but how can it be proved that
this is always the appropriate solution? What prevents us from
positing underlying O in some instances and making the rule work
both ways, so that § is switched to a before a vowel that is not
u? e.g. in rdd 'row', genitive radar? The argument runs, of
course, that there are (always?) related wordforms whose vocalism
is best accounted for in terms of underlying a, but what is meant
by "related" in this context? Forms that are related historically
may not have the same underlying vowel from the point of view of
synchronic analysis, and what about paradigms such as gata 'street'
-(oblique case) gdtu, for which related forms provide no cue (as
far as I can see)? The very question whether a goes to &, or &

goes to a here, may be an artefact of the descriptive approach

€
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(as for possible appeals to "psychological reality", I.see no
reason whatsoever to assume that either of the two proposals is
true in that sense - maybe speakers simply master the paradigm

as an alternation set; if so, an analysis claiming to reflect
something psychologically real can, at most, define the vocalic
entity in question as a category of alternants, not as underlying
a or O].

It is no real complication of the description to make the
umlaut rule work both ways; on the contrary, it becomes a more
generalized type of assimilatory mechanism. The important thing
is to find unmistakable evidence for or against a symmetric con-
ception of the pattern. - Again, it is interesting to trace the
diachronic development, which obviously supports the asymmetric
solution (underlying a), but the process by which u-umlaut came
into existence should not be apriorically assumed to continue its
existence as such. The synchronic data may not be unanimously
in favour of such a description.

I think it is typologically worth while to search for VH
patterns which provide unmistakable descriptive evidence (not
necessarily psychological evidencef‘for an asymmetric solution.
The vowel harmony pattern of Greenlandic fringe dialects which
is called "i-dialect" (see section 2.2), is a typical case, and
that is one reason why I shall give a brief description of it
below. Another reason is that the nature of this pattern, and
in fact the very existence of a strict pattern, has not been
stated in the literature on Greenlandic, the phenomenon being gen-
erally taken to be a matter of unconditional sound substitution
(with inexplicable exceptions). There is thus a straightforward
task of linguistic documentation to be taken care of.

1) The term "descriptive" as used in this paper simply means

"stating generalizations emerging from a study of the data".
I must emphasize that it is not intended to mean "allegedly
internalized".
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2. The concept of "i-dialect"

2.1 Dialects of Greenland

Before entering into a discussion of "i-dialect" it may be
expedient to give a brief survey of the major dialect divisions
in Greenland. ’

.The most obvious grouping of dialects is indicated by
Roman figures in Fig. 1 (for details on dialect differences, see
Petersen 1970). There are seven major groups of dialects, some
of which are more homogeneous than others. "I" is Polar Eskimo,
‘which is totally outside the scope of this paper. "II" is the
Upernavik dialect, which exhibits the peculiarity referred to
as "i-dialect". "III" is the group of dialects (differing but
little from one another) spoken in the Uummannaq district and
all along the Disko Bay. "IV" is the group of dialects spoken
from Sisimiut (Holsteinsborg) in the North through Maniitsoqg
(Sukkertoppen) and Nuuk (Godthdb) and with several isoglosses
North and South of Paamiut (Frederikshdb) providing a fuzzy
boundary toward the next dialect group. "Standard" West Green-
landic is based on the dialects of group IV, which I shall refer
to as Central West Greenlandic (CWG). "V" is southern West
Greenlandic, as spoken in different varieties from Paamiut
(Frederikshab) and southwards to Nanortalik (as mentioned above,
Paamiut belongs to the former group in some respects). "VI" is
the Kap Farvel (Cape Farewell) dialect, as spoken at the southern-
most settlements (my material is from Narsaq kujalleq = Frederiks-
dal). Finally, "VII" is East Greenlandic spoken at and around
the towns Ammassalik and Scoresbysund. Dialects II, V, VI, VII
all share the peculiarity referred to as "i-dialect". Thus,
"i-dialect" is encountered in the northernmost (Upernavik) and
southernmost parts of West Greenland as well as East Greenland, .
i.e., viewed from the geographical center in West Greenland,
"i-dialect" is d@ characteristic of the fringe dialects (with
the exception of Polar Eskimo, which entirely breaks off the

dialect geographical continuity of the rest of Greenland).
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2.2 What is currently meant by "i-dialect"?

In Schultz-Lorentzen's Greenlandic dictionary (1927) the
entry "ersangavoqg" is translated by "speaks dialect; speaks with
the Southland accent; speaks the I-dialect".

This word, which is derived from ersappoq 'shows his teeth'
refers to a characteristic of the southern dialects of West
Greenland, viz. that some forms are pronounced with /i/ as
against /u/ in the dialects of the central region of West Green-
land, example: /inik/ 'human being', plural /inivit/ as against
Central West Greenlandic /inuk/, plural /inuwit/.

Thalbitzer (1921, p. 124-125) finds that this use of i
instead of u occurs throughout East Greenland and assumes that
it has spread from there to southern West Greenland: "This tend-
ency has gone round Cape Farewell and has reached all the way
up to the southern neighbourhood of Godthéb (647 ¥, .lat ). =
Later, it was emphasized by Lynge (1955, p. 7) that i instead of
u is also dominant in the Upernavik district of northern West
Greenland (and also among some speakers in the vicinity of the
capital Godthab).

According to these findings, which are entirely supported
by linguistic data, there is not just one "i-dialect", but a
number of dialects sharing the phenomenon in question. Petersen
(1970, p. 331) nevertheless speaks of "the so-called "i-dialect""
in referring to all of the dialects involved, and although this
terminology is slightly confusing, I find it convenient to con-
tinue the terminological tradition. Hence, the term "i-dialect"
(in quotation marks) as used below does not refer to a dialect
but rather to a phonological characteristic common to a number
of dialects.

The comparative and diachronic aspects are immediately
interesting. As for the question whether /u/ has changed into
/i/ (in "i-dialect"), or /i/ has changed into /u/ (outside "i-

dialect"), comparative evidence is entirely in favour of the
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former assumption, since Eskimo dialects outside Greenland (as
well as Polar Eskimo) have /u/ not /i/ in these instances.
Moreover, "i-dialect" entails a phonological merger of /u/ and
/it/ (to the extent that /i/ is used instead of /u/), cf. "i-
dialect" /inik/ 'human being', /sinik/ 'sleep' versus non-"i-
dialect" /inuk/, /sinik/. Thalbitzer (1921, p. 124-125) also

takes this position without any hesitation: "i ... has super-
seded u in a great many words and suffixes ... The change is
limited to certain words while others have retained their u
unmolested ...". Nonetheless, Lynge (1955, p. 7) contends
that "the genuine Greenlandic i, which had been replaced by u
in the further development of the language at other settlements,
is still dominant up here [i.e. in the Upernavik district]"
(translation mine). Although this view of the ﬁatter seems un-
tenable in a comparative framework, there is some truth in it
as far as the recent development is concerned, since non-"i-dia-
lect" is now gaining ground, i.e., /u/ is being increasingly
used in areas which are traditionally "i-dialect" areas (this
process, which is promoted by the use of non-"i-dialect" in
broadcasting and at school, is quite a slow one, however).

It is not the purpose of this paper to discuss the possible

reasons why the phenomenon of "i-dialect" is shared by areas that
are widely separated geographically, viz. Upernavik (II), East
Greenland (VII), and southern West Greenland (VI, V, sporadically
even IV). At all events, the dialect-geographical evidence
strongly suggests that the origin of "i-dialect" must be of con-
siderable age, but it cannot be decided easily whether inhabitants
of different parts of Greenland successively took over the fea-
ture of "i-dialect" from their neighbours, or whether settlers

at different places brought this linguistic feature with them in
the first place (the former proposal is Thalbitzer's, as far as

I understand him; the latter seems to be in agreement with Lynge).

The present lack of a geographical continuity between the "i-
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dialect" areas may seem to suggest that these are relic areas,
or offsprings from a common source which one might call "Proto-
Fringe-Greenlandic". However, there used to be Eskimo settle-
ments both in northern East Greenland and (more recently) in
the southernmost part of East Greenland, so there may have been
more linguistic continuity all the way round from Upernavik via
East Greenland to southern West Greenland at an earlier time.

A priori, this makes the "Wellentheorie" equally plausible.

I shall leave the question at that here.

Now, to return to a characterization of the phenomenon of
"i-dialect", it may not be exactly correct to say that /u/ just
changes into /i/. An /i/ that stems from /u/ is sometimes accom-
panied by labialization of a following consonant, and if it is
followed by /i/ or /a/, the vowel sequence is invariably reflec-
ted as /i/ plus a labial glide plus the second vowel (/inivit/
for /inuwjt/, etc.).  The long (homosyllabic) vowel /uu/ changes
into /ii/ (i.e. not /ivi/, or the like) with or without a fol-
lowing labial component as in the case of single /i/ from /u/.

I have suggested (Rischel 1974, p. 113-114) that /u/ did not
change directly into /i/ but rather into a diphthong /iu/ whose
second member is sometimes reflected as a labial component, and
sometimes lost. This is entirely hypothetical; the hard fact is
that the labialization or labial glide sometimes betrays the
origin of /i/ as a reflex of /u/ (another such criterion is the
different pronunciation of /t/ before original and secondary /i/
in the Upernavik dialect, see Petersen 1970, p. 332).

The "embarassing" thing about "i-dialect" is that the sound
shift in question has seemed so entirely unsystematic in charac-
ter. Petersen (1970, p. 331-332), who just speaks of a tendency
and who does not seem to assume that the sound shift is con-
textually conditioned, adds: "The "i-dialect's" tendency to change
/u/ to /i/ is far from consistent or sustained. There are still

a great many words which preserve the /u/. A comprehensive ex-

L4
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planation of these omissions is lacking. One can ... point out
a few causes which work independent of one another. The first
is the danger of syncretism with frequently occurring words in
analogous contexts. The second is apparent consideration for
practical articulation in that /u/ is often preserved as a back
vowel with back consonants /k/ and /q/." ;

3. My own investigation

3.1 Material

During a stay in southern West Greenland in the winter of

1974-75 I worked intensely on "i-dialect", my first purpose
being to gather as much material as possible for later comparison
with material to be gathered in the Upernavik district. Since
the chances of defining conditions for the sound shift seemed
poor, I had chosen to attack the problem from the point of view
of "lexical diffusion". It seemed to me that if it were known
whether or not the sound shift occurs in largely the same lexical
items in different dialects, this might provide a clue as to the
connection between these various representatives of "i-dialect".
Most of the time I worked at the Kap Farvel dialect (VI)
in the village of Narsaq kujalleqg (Frederiksdal); this was later
supplemented by material from the Alluitsoq (Lichtenau) fjord,
which is within the general southern dialect area (V). My re-
cordings (mostly tapes; to a lesser extent direct phonetic
transcriptions) consist partly of free narrative prose, and
partly (mostly) of responses to questionnaires which I worked out
during my stay. The present paper is based exclusively on the
latter type of material (the free prose still awaits processing).
This means that I am making statements about the forms that dia-
lect speakers prefer to use when they are conscious about their

own dialect. There is no doubt that this gives a more regular
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pattern than analyses of fluent speech might give. It is con-
spicuous that "i-dialect" speakers often fluctuate between /i/
and /u/, and I have the impression that the bias is in favour
of /i/ in such cases as far as my questionnaire material is
concerned.

During my work I gradually realized that the phenomenon
of "i-dialect" is explicable in terms of phonological rules, and
fortunately it was possible to design new, supplementary question-
naires every time a new generalization emerged from the data. '
Thus, there was ample opportunity to recheck the validity of my
observations and of my provisional generalizations.

The following is a quite preliminary report which focuses
on the patterns that are firmly established after a cursory '
inspection of my data. Several problems are left out of con-
sideration here, since they must await not only a closer study
of the present data but also a gathering of comparative material
from other "i-dialect" areas. As far as these other areas are
concerned, the very limited experience I have with phoneticA
material from the Upernavik district and from East Greenland,
seems to me clearly indicative that the basic pattern - as out-
lined in the present report - is the same everywhere, but the
validity of this contention remains to be proved.

~ In view of the sketchy character of this report I do not
feel that it would be reasonable to give anything like a cata-
logue of my data here. Recorded forms are cited "anonymously".
They are taken from Kap Farvel (VI) material, unless otherwise
stated. As for the phonetic presentation I have chosen a broad
phonetic (semi-phonemic) transcription of the type used in my
monograph (Rischel 1974). The only innovation is that I use an
exponent letter /V/ to indicate the rather faintly articulated
labial glide in forms such as /ini¥it/ 'human beings'.
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3.2 Comparative generalizations to be made about

"i-dialect" forms

Before attempting to establish phonological conditions for
"i-dialect" forms it is reasonable to test one specific hypo-
thesis, viz. that mutually related forms tend to have the same
vowel (i.e. either /u/ throughout a set of related forms, or /i/
throughout). A tendency or regularity of this kind might serious-
ly confuse the pattern. = Interestingly enough, a glance at the
data immediately reveals that levelling of this kind plays no
discernible role in the Kap Farvel dialect (on this point I dare
not make any statements about other dialects). The verb for
'being shy' (CWG /ittuurppuq/) is /it¢iirpuq/ (previously un-
doubtedly /ittiirppuq/), but the participle (meaning 'shy') is
Jittuu"tuq/ (CWG /ittuu'ttuq/), i.e., there is no avoidance of a
vowel alternation in the second syllable of the base. Similarly,
although the counterpart to CWG /inuuniq/ 'life' is /iniiniq/,
the greeting /inuuLLu”a " nna/ 'goodbye' (literally 'live welll!')
is reflected as /inuuQuwarnna/.l The counterpart to CWG /iLLu/
'house' is /iQQiq/; but the word for cottage ('wretched house')
is /idqqurujuk/. These examples give further evidence of vowel
alternation in the second syllable of a base.

An abundance of data of this kind entirely disproves the
hypothesis that  there might be a significant tendency toward
invariance within sets of etymologically related forms. At the
same time they testify to a phonological regularity in the Kap
Farvel dialect, viz. that /u/ is (normally) preserved if followed
by a non-labial consonant (cluster) plus /u/. - I shall return to
. this regularity below.

1) /q/ is the regular counterpart to /L/ of other West Greenlandic
dialects (/q/ is a retroflex affricate, as far as I have been
able to ascertain; Petersen 1970 writes /d3/ but does not consider

this symbol quite appropriate).
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As mentioned above, Petersen (1970) suggests that neigh-
bouring /k/ and /q/ may help to preserve /u/. It is easy to
prove that this is at least not a strict constraint, cf. /inik/
for /inuk/ 'human being', /maanakkit/ for /maan(n)akkut/ 'now',
/sikiq/ for /siku(q)/ 'ice', /g¢ikiqqirippuq/ for /¢ikiqqurippuqg/
'is at right angles'. I do not see how one can formulate a con-
straint that permits all these forms.

It may prove useful to search for other constraints, how-
ever, i.e., to search for environments in which /u/ never changes
to /i/. No matter how sporadic and irregular the sound shift may
be, it would not be expected to violate constraints, and thus the
formulation of constraints (rather than positive conditions for
the sound shift) is a way of detecting whether there is at all
anything like phonological regularities involved. It is not
a priori clear what would be the appropriate domain of such con-
straints, but I decided tentatively to use a stretch correspond-
ing to the typographical word (i.e. anything written without in-
ternal interspace) as a frame of reference. As it turned out,
this domain, which can be redefined phonologically as a "phono-
logical word" on the basis of prosodic characteristics (Rischel
1974, pp. 11 and 79), turned out to be a highly appropriate choice.
- The most conspicuous constraints detected in this way will be
listed (in random order) below. I shall stick to structﬁral
generalizations in this section, but in section 3.4 below I shall
demonstrate how a study of phonological alternation adds signi-
ficantly to an understanding of the nature of the constraints in
question, both with regard to diachrony and synchrony.

(a) There is never /i/ against CWG /u/ in a word initial
syllable: KF = CWG /suli/ 'still', /uuma/ 'of that one', /nutaaq/
'new', etc. etc. : '

(b) There is never /i/ against CWG /u/ if the vowel is im-
mediately preceded by a consonant or consonant cluster with labial
articulation: KF = CWG /aput/ 'snow', /immuk/ 'milk'.
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(c) There is never /i/ against CWG /u/ after a syllable
with /u/. The preceding syllable may have /u/ because of con-
straint (a): KF = CWG /Hkgwa/ 'those', /unnuk/ 'evening', or
because of constraint (b): KF = CWG /immgssiwaq/ 'cheese' (tra-
ditional CWG: /immu§§uwaq/). But it may also be because of con-
straint (d) below, which considerably complicates the pattern:

(d) As mentioned earlier, there is a strong tendency to
preserve /u/ if the following vowel is /u/ and there is no inter-
vening labial consonant: KF = CWG /irnnisgttuq/ 'giving birth'
(but with an intervening labial: KF'/irnnisippuq/ 'gives birth'
against CWG /irnnisuppuq/; further examples in the beginning of
this section). This is at first sight a rather crazy constraint:
why should /u/ be protected before /u/ only if there is no’ inter«
vening labial? One might suggest that there is an umlaut mecha-
nism involved: /u/ has gone at least part of the way to /i/, but
/u/ is restated due to influence from the vowel of the following
syllable; however, the distant assimilation in terms of lip-
rounding cannot work if the chain is broken by a labial segment.

Another explanation has been offered to me by Eli Fiécher-
Jprgensen (personal communication): in forms such as /irnnisuttuq/
the consonantal stretch /tt/ was probably influenced by preceding
and following /u/ and hence spoken with liprounding; it therefore
protected the preceding vowel from going to /i/. The labial /pp/,

.on the other hand, would not show any clear difference between
rounded and unrounded varieties, and hence did not give similar
information regarding the preceding vowel. Therefore, /u/ was

not protected before labial plus /u/. - This is a very interesting
possibility; I entirely agree that there must have been labializa-
tion of consonants in some environments (see below), and that this
feature was probably masked in labial consonants. However, there
is a seeming conflict in that - as far as the evidence at my dis-
posal goes - such secondary articulation in consonants is pre-

served more in the dialects that make the least use of constraint
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(d). As long as there is insufficient information especially
with regard to the Upernavik dialect, I dare not argue about
this, however.

I think it is plausible enough that there used to be a
shift of /u/ (either all the way to /i/ or to something that
would eventually end up as /i/) also in these environments. This
is in fact attested in other representatives of "i-dialect": I
have noted forms such as /sikikkut/ e.g. from the Upernavik di-
strict against CWG and KF /sikukkut/ 'via the ice'. But the
reestablishment (or preservation) of /u/ in the southernmost dia-

lects may be a protective measure. If the first of two conse-

cutive syllables with /u/ changes its vowel into /i/, one of

two things may happen: the vowel shift may reapply and shift /u/
of the next syllable since it is no longer preceded by /u/ (in
an alternative analysis: the vowel shift may apply simultaneous
to both syllables), or the vowel shift may not be allowed to re-
apply. Apparently the Upernavik and East Greenland dialects are

characterized by prohibiting a reapplication, whereas the south-

ernmost dialects favour a uniform treatment of both syllables.
In the case of two consecutive syllables with /u/ there

is a very obvious prevalence of preservation of both vowels as

/u/. I have nevertheless noted some instances where both vowels

are shifted. Thus, one of my KF informants insisted that one
would say /kaagirt¢quqita/ corresponding to CWG /kaagiturLLuta/
(/kaagirtturLLuta/) 'we, eating cake', but I suppose that other
persons might say /kaagirtturQQUta/. ‘As for the Alluitsog dia-

lect (within area V of Fig. 1), a young informant of mine used

such forms as /ma LLiLLiiniit pinasiLLiiniit/ 'either two or
three' (CWG /ma'LLuLLuunniit pinasuLLuunniit/), although he had

a general prevalence of preserved /u/ in two consecutive syllables
with etymological /u/. ©Now, this shifting of both vowels would
lead to forms such as /sikikkit/ (which I have encountered as a
variant of /sikukkut/), and similarly *Virnnislt¢lq/ instead of
/irnnisgttgq/ (which I have heard only with /u..u/). Forms such
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as /i nnisuppuq/, on the other hand, could never get any further
than /irnnisippuq/ since the fbllowing /u/ is protected anyway by
the labial consonant (constraint (b)). Hence, if for some reason
there was a reaction against such a drastic change as /Irnnisut-
tuq/ to ¥iTnnisittiq/, modern */innisite¢iq/, it would only be

necessary to restate /u/ in cases where there was no intervening

labial, since this is the only case in which two consecutive syl-.
lables can both undergo the vowel-shift.

For the sake of completeness I shall add that /u/ may be
preserved by constraint (d) in more than two consecutive syllab-
les. Thus the KFiform corresponding to CWG /niiqquluttuqg/
'creaking' is /niiquluttuq/, as expected.

It is interesting to note that paradigmatic levelling plays
no role in the treatment of /u/ before /Clu/; on the contrary,
the occurrence of /u/ here often creates an '‘alternation, because
the vowel is shifted in other forms. This fact might perhaps
speak in favour of the umlaut interpretation since umlaut is
known from other languages to produce alternation, whereas one
- might perhaps expect a protective ‘mechanism to preserve, rather
than break down, a conspicuous relatedness among wordforms. That
is hardly conclusive, however.

Constraints (a) through (d), if properly applied (see be-
low) appear to account for the vast majority of forms that are
consistently spoken with /u/, not:/i/. There is, nevertheless,

a residue of bases, suffixes, and‘coﬁplex stems which defy any
explanation in terms of a phonological generalization. One may
attempt to define certain tendencies to preserve /u/ under speci-

fic circumstances, and indeed, some of the forms with unexpected
/u/ agree with Petersen's suggestions (1970, p. 332), which I
cited above. The allative ending /nut/, for instance, has /u/
in southern WG, and it is natural to assume that this is due to

the need of avoiding a merger of allative /nut/ and ablative /nit/.
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(East Greenlandic permits the vowel shift in allative -nun, -nin,
according to Thalbitzer 1921, p. 133; note that the ablative
forms have been replaced by instrumental forms in this dialect.)
As for Petersen's contention that /u/ is often preserved
in the context of back consonants, there are quite a few excep-
tions to the shift of /u/ to /i/ which may have this explahation,
viz. forms with a uvular plus /u/, e.g. the suffix /qu/ 'command'
 (KF /qaaquwaa/ 'invites him'), and the suffix alternant /ru/
'future time' (KF /aasaru/ 'next summer') as against /ni/ (from
/gu/) 'id.' (KF /aqani/ 'tomorrow').
But as mentioned earlier, these are not real constraints
since it is easy to find cdunter-evidence. Moreover, there is a
residue of unexpected occurrences of /u/ anyway, often so that
a formative may occur in some lexicalized forms with /u/ and in
other forms with /i/ although there is (according to my state-
ments) no relevant difference in the phonological environments,
CEVifpl luk/ *Pad'” 1d KF'/naasupilgwit/ 'weeds' versus /uqali=-
pilippug/ 'scolds'. - A study of Thalbitzer's (1921) texts from

East Greenland even shows a certain amount of free variation be-

tween /u/ and /i/, e.g. in forms containing the stems /taku/~
/taki/ 'see', /isuma/~/isima/ 'thought; think' before invariant
suffix configurations. I have no explanation of this. 1In the
Kap Farvel dialect the norm of elderly and middle-aged persons
did not seem to waver very much, whereas there was a discernible
difference between the norms of different generations, as one
might expect. ; :

: I have tried to show that the general picture is not just
fuzzy, not even in East Greenlandic. It is significant that the

exceptions to the generalizations are forms in which /u/ is un-

"expectedly retained rather than forms in which  /u/ is unexpectedly
shifted to /i/.
In the following I shall neglect the exceptions, since

there is such a massive bulk of evidence in favour of the lingui-

'stic significance of the regularities.
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Constraints (a)-(d) above are not well-formedness condi-
tions on phonetic forms. It is perfectly possible to have /i/
in all of the environments in question if only this /i/ does not
reflect /u/ diachronically, cf. the underlined vowels of /imiq/
'water', /usii/ 'its cargo', /ilumut/ 'certainly'. The con-
straints only define the conditions under which /u/ cannot go
oo AR e »

Now, it is interesting both from the point of view of dia-
chrony (relative chronology of sound-shifts) and from the point
of view of synchronic analysis to know whether these constraints

are properly stated in terms of surface structure, i.e., whether

the segments entering the prohibiting contexts are always sur-
facing. There is no doubt that this was -the case at the time
when the pattern came into existence, but is it correct to formu-
late these constraints with reference to the surface structure

of modern Greenlandic? It is possible to throw light upon this
question by studying forms in which the relevant segments in the
context of /u/ have undergone assimilation.

In most dialects of Greenland the diphthongs /ai/ and /au/
have been entirely assimilated to /aa/ word internally (Rischel
1974, p. 73 ff). Now, what is the fate of /auClu/ in "i-dialect":
is it reflected as /aaClu/ or /aaCli/? My material suggests that
there is' a good deal of vacillation here. At any rate, there are
examples enough of preserved /u/ to make it entirely implausible
that these are random exceptions to the general pattern: /nausut/
'flowers' is reflected as KF /naasut/; /auk+luunniit/ 'or blood'
is reflected as KF /aaquuniit/; etc.

As for /u/ preceded by a labial consonant or consonant
cluster, it is worth while examining what happens if the cluster
consists of a labial plus another consonant since there is re-
gressive assimilation here (Rischel 1974, p. 34 ff). 1In this
case there is overwhelming evidence in favour of a constraint

to the effect that /u/ is preserved after a labial even if the
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labial is eventually assimilated: /aannuuq/ 'yes, it is said'
(obviously containing /aap/ or /aam/ 'yes') is reflected as KF
/aanuuq/; 2/ani+wluni/ (CWG /aniLLuni/) 'going out' as KF
/aniqquni/; etc.

3.3 The vowel shift as distant assimilation

In the preceding section I have attempted to demonstrate
that "i-dialect" is not a matter of "sporadic" replacement of
/u/ by /i/. If the sound shift is assumed to occur without any
language-internal, phonological conditioning it is nevertheless
subject to systemic limitations. It is natural now to ask:
do these limitations make sense? Is it "natural" that /u/ is
preserved in such and such environments? If a sound-shift is
sﬁbject to phonological conditioning (positive or negative), it
is hopefully so that the conditions are either all explicable in
terms of general phonetic mechanisms or all deducible from one
general principle.

Constraints (b), (c), (d) may be referred to one common
principle if rounded vowels and labial consonants are supposed
to share a cover feature of labiality. The generalization, then,
runs as follows: /u/ is protected if it is part of a segment se-
quence exhibiting labial harmony, viz. a sequence of the structure
[+labial]Co[+labia1]. This is true, in all dialects, of a vowel
that is non-initial in such a sequence (i.e. which occupies the
position after /uCo/ or after a labial consonant). If, however,
/u/ is absolutely initial in the sequence (i.e. is followed but
not preceded by a labial segment) the principle applies regularly
only in the southern dialects, and only if the closest following
labial segment is a vowel (see discussion of constraint (d) in
section 3.2).

The fact that /u/ is not protected before a labial consonant
(cluster) plus /u/ (/irnnisippuq/ in spite of /irnnisHttuq/)
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disturbs the otherwise neat principle of labial harmony. It makes
diachronic sense, however, if the vowel-shift was initiated as

a diphthongization, i.e. a delabialization of the initial part of

/u/: under that interpretation it is nothing surprising that pre-

ceding and following labial consonants have had different effects.

Constraint (a) has no connection whatsoever with the other
constraints. It is not very obvious why the position in an initi-
al syllable should prohibit a change of vowel quality which occurs
spontaneously in other syllables, unless the change in question
were some kind of laxing (reduction), which clearly is not the
case.

It must be concluded that the constraints formulated in
section 3.2 are observationally adequate but fail to provide a
simple and natural characterization of the phenomenon of "i-dia-
lect" in terms of general phonetic theory.

The logical move, then, is to turn the whole thing around
and work on the assumption that we do not have a spontaneous sound-
shift which is subject to a number of constraints but rather a

conditioned sound-shift. Can it be true that the change of /u/

to /i/ occurs only in one particular type of environment, and is
in fact due to the influence of that type of environment?

If we look at the repertory of forms with /i/ for /u/, it
is a true generalization that this vowel segment is preceded by a
syllable with an unrounded vowel, and that there are no inter-
vening labial consonants. Hence the sound-shift may be described
as assimilation to a preceding non-labial sequence of segments.
The vowel /u/ (perhaps first the initial éart of the segment) is
delabialized by assimilation to a preceding vowel /i/ or /a/ un-

less there is an intervening labial. From the phonetic point of
view this is an entirely natural type of mechanism.

This description absorbs constraints (a), (b), (c) into one
rule of assimilation but sets off constraint (d) from the rest.

That is interesting since it is exactly constraint (d) that has a
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more limited distribution than the others. I think the assimi-
lation hypothesis lends support to the assumption that constraint
(d) is in fact a protective measure found in cases where /i/ from
/u/ might serve as a new context for delabialization of a fol—.
lowing /u/, i.e., where the assimilation might apply iteratively.
Now, why would the southern dialects admit such iterative appli-
cation rather than the Upernavik and East Greenlandic dialects?

I think there is an answer to this. In the Upernavik area there
is evidence (according to Lynge 1955 as well as my personal ex-
perience) of a sporadic retention of a labialization component

in consonants that follow after an /u/ that has been shifted to
/i/, e.g. something like /naakkaqiiwqw/ as the counterpart of

CWG /naaxxaguuq/ 'no, it is said', and this phenomenon is also
attested in Thalbitzer's East Greenlandic material (1921). Now,
as long as such labialization is present it prohibits a following
/u/ from shifting to /i/: if /sikukkut/ goes to /sikiwkkwut/ it

is entirely regular for the last /u/ to be preserved since it is
still preceded by a sequence containing labiality, and it is no
wonder that such a form may be continued as /sikikkut/ with an
eventual loss of labiality but no extension of the assimilation
rule so that it would apply iteratively or across the board.

In the southern dialects, on the other hand, there is no trace of
such labialization: it may have vanished so early that the assimi-
lation had not yet been stabilized as a mechanism operating just
across one syllable boundary but no more. Hence the situation was
stabilized by restoring /u/ according to the sequential constraint
(d) so that the ultimate output was /sikukkut/ (or possibly
/sikikkit/ if the assimilation was given a free run) rather than
/sikikkut/. (Incidentally, the existence of a mechanism of re-
storation is corroborated by a number of forms in the southern-
most dialects, in which etymological /i/ or /7/ is shifted to /u/,
e.g. /uwaquttunni/ 'in us', as against CWG /uwat¢inni/. There are
some quite specific generalizations to be made about these "hyper-
correct" fdrms, but they fall outside the scope of the present
paper.)
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3.4 Alternations created by the vowel-shift

I have mentioned several times that the KF dialect has
numerous, and in fact regular, alternations between indicative
and participle forms, the last syllable of the stem alternating
between /u/ and /i/ if the conditions for delabialization are
present: model example /irnnislppuq/ - /irnisgttuq/ as against
/tuquppuq/ 'kills' - /tuquttuq/ with invariant /u/ (the preceding
syllable has /u/) and /gikippuq/ 'arrives' - /¢ikitgiq/ with
invariant /i/ (the vowel was /i/, not /u/, in the first place).
There are innumerable other instances of alternation due to con-
straint (d), cf. /inik/ 'human being' (from /inuk/) but /inurujuk/
'giant' (suffix /rujuk/), also cf. the example /sikiq/ - /sikukkut/
mentioned earlier. Transparent suffixes may exhibit the same
alternation due to the influence of a following suffix: /paamijlt/
(from /paamijut/ 'inhabitants /-miut/ of the mouth of the fjord
/paa/") 'Frederikshéab' but /paamijgnukarppuq/'travels to Frederiks-
hab'.

Suffixes also exhibit extensive alternation depending on the
structure of the preceding stem, cf. the participle suffix
/tuq/ ~ /¢iq/ in /tuqujurttgq/ 'blue' versus /qirnnirt¢lq/ thlack":,
/suqaar¢iq/ 'vellow', or the suffix /suuq/~/siiq/ 'who has the
quality (or: does so) to a high degree' in /purttusqu/ *high',
versus /puwalasilq/ 'fat'. This is not just a matter of lexical-
ized forms with one or the other vowel, since the same alterna-
tion occurs in suffixes that can occur after practically every
conceivable wordform, cf. KF /nuugq/~/niiq/ 'it is said (that)'
in /nunuppunnuuqg/ 'they have been used up, it is said', /aanija—
runnuuq/ (or /aanunnuuq/) 'fetch it!, it is said' versus /tas-
saniiq/ 'that's enough!, it is said’', /ikijirssinnaavaaziqollq/
'he can help you, it is said'. |

As a final example I shall quote the suffix /luunniit/ 'oxr',
which occurs in the KF dialect in a variety of forms with /uu/
or /ii/, and with /1/ or /q/ (depending on the preceding forma-
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tive). If occurring in two consecutive forms (with the meaning
'either - or -'), it may or may not alternate depending on the

last syllables of the forms to which the suffix is added, e.g.
/ataasirQQLlniit marQQquEgniit/ 'either one or two' (cf. the
deviant forms in the Alluitsoq dialect cited in section 3.2
above) ; /puurlulﬂiniit kaagirQQLlniit/ 'either a ball or a cake'.
This shows that there is no general tendency to achieve an
invariant manifestation of formatives as far as /i/ for /u/ is
concerned. Examples like the last-mentioned ones are clearly
reminiscent of the appearance of forms in languages with a func-
tional system of vowel harmony (Thalbitzer 1921, p.124 did in
fact notice a tendency toward VH in East Greenlandic, but he
speaks of it as a quite sporadic phenomenon found with some

suffixes).

4. Problems in a synchronic, generative description of

"i-dialect"

In the preceding sections I have shown that (i) the sound-
shift initiating the phenomenon known as "i-dialect", was rule
governed, and (ii) this sound-shift has implemented a rather
regular pattern of vowel alternation. The question, now, is how
to deal synchronically with the behaviour of vowels in dialects
of this type. For simplicity I shall start with the question of

synchronic rule, and approach the question of underlying repre-

sentation afterwards.

4.1 Is there a synchronic rule?

Generative phonologists have always taken much interest in
alternations because these were taken as evidence for phonological
rules. There has been a tendency to go very far in the claim
that alternations reflect synchronic rules, but recently there
has been an increasing degree of scepticism toward an indiscrimi-

nate use of rule schemata in linguistic description. This scepti-
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cism is an offspring of a desire to make the description reflect

something real, in particular: some kind of psychological reality.

Unfortunately, the meaning of this term in modern linguistic
literature is quite vague, and there has not been too much pro-
gress so far toward a real understanding:of the nature of the
problem.

Even a description that does not claim to be psychological-
ly "real", may be subject to evaluation in terms of plausibility.
We do not know what goes on in individual speaker-listeners'
heads, nor do we know what mental patterns are common to users
of a particular language, and one may argue that linguists have
no obligation to describe just that. But it must certainly be

worth while trying to distinguish regularities which may be

relevant to the way in which users of the language master it,

from other possible generalizations, which are likely to be
irrelevant from that point of view. One should, of course, be
gravely suspicious toward rigid (and generally quite aprioric)
"psychological" interpretations to the effect that a certain
regularity is a rule in the generative sense, but it seems fruit-
ful to attempt to provide evidence for (or against) the con-
tention that speaker-listeners are likely to internalize a mech-
anism that is functionally equivalent to such a rule. To provide,
or evaluate, such evidence is no straightforward task, however.
In the case of a pattern of alternation it is an over-
simplification of the problem just to ask: is the regularity
likely to be mastered by rule? There are at least three meaning-
ful proposals: (i) all the forms involved may be individually
stored (lexicalized in a strict sense); (ii) there is an aware-
ness of mutual relatedness among partially similar forms, and
the recurrent patterns of alternation within paradigms are
mastered so that they can be used productively; (iii) there is
some kind of analysis of wordforms into building-blocks (more or
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less co-extensive with the linguist's formatives), each of which
is stored mentally together with information about its own
pattern of alternation as well as its conditioning effect on
alternations in adjacent items. —.In all likelihood there is
normally a good deal of redundancy in the mental representation;
there is no reason why a speaker-listener should not store
several inflected or derived forms containing the same base
(solution (i)) although some of them may be deducible from the
others according to patterns mastered by him (solution (ii) or
(iii)). We do not know, in principle, what is stored mentally,
although studies on productivity (as suggested by Ohala) may
provide some information.

The formulation and testing of such proposals (and of
other, more or less similar proposals that one might find
worth formulating) has not much to do with the current, trans-
formation-generative paradigm of linguistic description (although
it is a merit of recent work to have emphasized the importance
of the question of internalized representation of linguistic
patterns). I do not think that one should start by asking:
"is there, or isn't there, an internalized equivalent to the
schema X — Y /W__ Z" (meaning: representation X is replaced by
representation Y in environment W__ Z); it-must be determined
first to what extent an alternation is at all mastered in terms
of generalized mechanisms. That, in itself, is certainly a
difficult issue.

With regard to "i-dialect", the null-hypothesis, i.e.,
that all wordforms exhibiting some reflex of etymological /u/
are completely lexicalized (stored in their entirety in the
brain), can be dismissed without serious testing. Eskimo is a
"polysynthetic" language, which in principle allows for an un-
limited number of different wordforms to be construed by suf-
fixation to one common base. The unlimited character of suf-

fixation is proved by the fact that a suffix may even recur in
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" such a stretch, each time restoring the same conditions for
further suffixation, e.g., a noun stem may be converted into a
verb stem by suffixation of /u/ ('to be'), and the resultant
verb stem (with more or less elaboration by other suffixes) may
in turn be converted into a noun stem by suffixation of /su(q)/
('one who -s'), so that the conditions for forming a verb by
suffixation of /u/ ('to be') once again are met. (Maybe such
repeated use of a suffix occurs chiefly if part of the séquence
is lexicalized with a specific meaning, e.g. /iga+suq/ 'one who
cooks' has a lexicalized counterpart /igasuq/ 'cook' from which
one may form /igasu+u+suq/ 'one who is a cook'. However, it is
worth noting that the relatedness of /igasuq/ to /iga/ and /suq/
is transparent enough.) - Given the considerable number of dif-
ferent suffixes, and the enormous number of consecutive suffixes
that one may often identify in Greenlandic wordforms, it is a
priori clear that speakers and listeners cannot do with a stored
inventory of wordforms (this is not in the first place a matter
of assumptions about limited storage capacity in the brain; the
core of the problem is that it cannot possibly be true that
every fluent speaker-listener has previously encountered all
grammatically possible wordforms). Anyway, the general lexica-
lization hypothesis can be easily disproved by the fact that

one can take international (Danish) terms and add Greenlandic
suffixes to them (often with little or no accomodation of the
stem to Greenlandic phonotcatics). Stems such as trillebgri
'wheelbarrow', prasidenti 'president' are entering the language
all the time, and such a base may be elaborated by suffixation

at one's discretion. 1In oral or written communication such
hybrid forms will normally be immediately understood. The
intéresting thing is that the principles according to which suf-
fixes are added after each other in such forms, are entirely
Greenlandic. It is only the base that constitutes a chunk of
foreign matter.
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In principle, the inventory of forms is an open inventory

whose size canot be defined. This is true both of entire word-

forms and of invariant stems (understood as the part of a word-
form - however elaborate - that is invariant in an inflectional
paradigm) .

There is a different proposal, however, that might be more

worthy of serious consideration, viz. that dyads of formatives

are stored lexically. If, for a moment, we disregard loanwords
and other foreignisms and consider the inventory of bases as a
closed inventory, it is certainly possible to set up a model
according to which every conceivable sequence of two formatives
(or of formative clusters in some instances)l is lexicalized.
The number of such dyads will be very large, of course, but not
unlimited, and hence it cannot be disproved a priori that word-
forms containing bases which are already well-established in
the language, are mastered with reference to such dyads.

Under such a hypothesis the conversion of content into
expression - in generative-semantic terms: the lexical inser-
tion - would be a complex matter. Each constituent of a word-
form must be looked up in the internalized lexicon twice: it
must be checked whether it has an entry together with the pre-
ceding constituent, and whether it ha§ an entry together with
the following constituent (unless, of course, the constituent
in question is word initial or final, in which case there is
only one dyad involved). Hence, if the KF form /muluQQuni/

'as he stayed away longer than expected' (/mulu/ 'stay away etc.',
/QQU/ 'contemporative mood', /ni/ 'he himself') does not happen
to be stored in its entirety, it must be looked up as /muluQQu/
and /qquni/. There must then be some strategy according to

which such consecutive dyads are amalgamated. This strategy is

1) The concept of "formative dyad" raises the same question as to

psychological reality (e.g. of grammatical boundaries) as the
concept of "formative" itself (in addition to the implausibility
caused by the syntactically dubious status of the dyad).
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simple if it is just a matter of shrinking material of the type
XY, YZ into XYZ (as in /muludquni/), but what if there is an
alternation in the shared part? The dyad consisting of 'con-
temporative' plus 'himself' must have a variant /qdini/ since

'as he slept' is /siniQ%ini/, composed of /siniddi/ and /qqini/.
Apparently there must be a rule saying: choose the alternant,

in each case, that gives no conflict between the phonological
representations of two dyads to be amalgamated. This solution
is probably sufficient for dialects that adhere strictly to
constraint (d) of section 3.2: assume that 'because I ate meat'
is /niqgig¢irama/; 'if I eat meat' is /niqgituruma/; 'because I
entered' is /isirama/; and 'if I enter' is /isirima/. We can,
then, posit the following dyads: /niqigir/~>/niqitur/ 'eat
meat'; /¢ira/ 'because of eating'; /turu/ 'if eating'; /isira/
'because of entering'; /isiri/ 'if entering'; /rama/ 'because I';
/ruma/~~/rima/ 'if I'. There will be only one possible output
in each case on account of the principle of no conflict (where-
as there would be two possible outputs for 'if I eat meat',6 viz.
/nigituruma/ and /niqigirima/, if there were a variant /giri/
along with /turu/ 'if eating').

Dialects without constraint (d) pose no specific problems.
The difference can be handled in terms of lexical representation
of dyads: 'eat meat' is stored as /niqig¢ir/, 'if eating' is
stored as /¢giru/ (/tiru/) ~/turu/. The principle-of no conflict
between dyads uniquely determines the output for 'if I eat meat'
as /niqigiruma/ (/niqitiruma/). "
Etymological /u/ is sometimes reflected "idiosyncratically"

as /u/. Now, if the conditional mood formative does not ever
occur as /ri/ (i.e., if we find /ru/ in environments where the

general principles of "i-dialect" would suggest /ri/), the dyads

containing this formative are simply not stored in a variant
with /i/: we have /ruma/ 'if I' but no /rima/, /isiru/ 'if
entering' but no /isiri/ for such a dialect, and hence the form

meaning 'if I enter' comes out automatically as /isiruma/.
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To a first approximation, then, phenomena such as the
/u/ = /i/ alternation can be handled in terms of storage of
dyad variants plus an entirely general principle of selection.
Are there any principled arguments about such an approach to
linguistic description?

If one believes that there is a level of linguistic de-
scription at which lexical items (or lexical entries) are gram-
matical constituents, a description in terms of formative dyads
is not immediately attractive. Let us consider /niqituruma/
'if I eat meat' from the point of view of internal structure.
The first formative dyad, /niqitur/ 'to eat meat' is (according
to my definition) a stem, and hence it makes perfect sense to
speak of it as a grammatical constituent at a non-abstract level
of syntactical description. The final dyad, /ruma/ 'if I do',
may be looked upon as a cluster of inflectional material modi-
fying the stem, and hence it also makes sense to speak of that
as a constituent. But what about the middle one: /turu/ 'if
eating'? It cannot be a constituent at the same time as the
others. However, in semantically based syntax the formation of
stems such as /niqitur/ may be interpreted as a kind of incor-
poration, the abstract constituents being 'meat' and 'eat'.

In the framework of such an analysis there is nothing strange
in claiming that the verb component 'eat' goes together with
the modal modifier to form a surface constituent. We are thus
faced with a possibility of conflicting analyses. There may be
other types of forms in which it is much more difficult to find
a reasonable correlation between formative dyads and possible
grammatical constituents, but at least it should be realized
that the whole issue is controversial. One cannot a priori
dismiss the dyad approach on these premises (as long as it has
not been proved that the internalized lexicon is accessible at
only one level of syntactico-semantic abstraction).

Another possible argument against the dyad approach is

that it is "clumsy". It entails a storage of numerous dyads in
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two or more variants instead of a phonological rule. In the
framework of transformation-generative phonology one might also
claim that it is not "insightful" because it fails to reveal

the phonological mechanism involved. The latter argument is
valid in the context of a strictly descriptive linguistic
approach; but the descriptive appropriateness of phonological
generalizations does not, of course, imply that such generali-
zations are components of the mental representation of language.
We do not know what is elegance and ihsightfulness in the latter
context. It is highly interesting if generalized phonological
mechanisms can be demonstrated to have a mental counterpart,

but one does not ever achieve that goal by just showing that
rules "work". It seems to me more useful to examine whether
there is perhaps something else that works. It is only in cases
where one cannot envisage other, equally or more plausible,
models accounting for speakers' use of their language that it

is likely to be really rewarding to make comprehensive research
on the possible "psychological reality" of phonological mecha-
nisms.

From this point of view I find it worth while taking a
phonological phenomenon such as vowel harmony (or other assimi-
latory mechanisms) which really. presents a strong case for the
adequacy of phonological generalizations, and to see if the
relevant data can be handled entirely without specific phono-
logical machinery,l viz. by putting more stuff into the "lexicon".
I think the dyad approach is, in principle, an interesting
alternative to formulaic phonologies because it does not make

any reference whatsoever to the specific phonological structure

1) By "specific" I here mean: specific to the statement of this

particular regularity, as against general mechanisms such as
the arrangement of -items in a sequential order manifested as
temporal order. '
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of the constituents that make up wordforms, but only to the

quite general criterion of greater or lesser partial similarity
among dyads. Notions such as "segment", "feature", "(segmental)
environment", "alternation" (or "X becomes Y") have no place in

this model; it is in fact aphonological. That is the inter-

esting property of it. (Other aphonological models might serve
the purpose of the argument equally well.)

Accordingly, the question is not whether the dyad approach
looks more or less silly from the point of view of current phono-
logical theories but whether or not this kind of model fails
(totally and irreparably) on some capital point.

In the beginning of this lengthy discussion of formative
dyads I mentioned that loanwords and other foreignisms would
be disregarded for a moment. Now they must be taken into con-
sideration. It is of crucial importance whether there is

evidence for a productive, creative use of some phonological

mechanism in establishing new formative dyads, or new variants
of formative dyads. A study of lexical borrowing is one approach
to the solution of that question (along with studies of language
acquisition and language change).

As I see it, examples such as KF /kaagirQQiiniit puu’ lu=-
luuniit/ 'either a cake or a ball' are clearly indicative of
the use of a generalization referring to configurations of
segments. At the time when the Danish words kage and bolle
came into the dialect, the pattern of "i-dialect" was already
there (there is indisputable evidence for "i-dialect" in southern-
most Greenland in the earliest phase of colonization). The pos-
sibility of extending this pattern to newly acquired lexical
items, proves the existence - at the time of borrowing, at least -
of a synchronic regularity that is sensitive to the specific
vowel qualities of successive syllables.

This, then, is the core of the matter: phonological gene-
ralizations emerging from a corpus of wordforms do not consti-

tute evidence for the (synchronic) mental reality (in any sense
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of this term) of the regularities in question, even though the
finding that the generalizations hold for any size of corpus
that the linguist chooses to work with, may be strongly .sugge-
stive of productivity. On the other hand, the dynamics of

language, as it appears in the process of borrowing (inter alia),

may give the irrefutable proof. If sequences containing borrowed
items are operated upon in accordance with a well-established
phonological generalization, this must be substantial evidence
for the relevance of that generalization to the speakers' com-
mand of their language (I here make use of Paul Kiparsky's
classical notion of "substantial evidence" in linguistics, which
is hardly a controversial issue today, although it has not quite
had the practical effect on linguistic work in the more recent
years that one might expect).

It must be emphasized, at this point, that the processing
of borrowed lexical items only testifies to the existence of

some kind of phonological mechanism (as against the lexical

storage exemplified by the dyad model). It does not necessarily

give us any hint as to the nature of that mechanism. 1In the

case of "i-dialect" the evidence just tells us that the con-
ditioned alternation of /u/ and /i/ is, or rather was at some
time, a psychological reaiity. Whether it is appropriate to
describe that regularity in terms of a rule replacing /u/ by
/i/, or in terms of alternation in the strictly static sense,
is not at issue as yet. We have, however, solid evidence for

the psychological reality of phonological conditioning:

/kaagiq/ has come to condition the suffix alternant with /ii/
just because it contains a front vowel, and for no other con-
ceivable reason. This is all I wish to argue here, as far as
mental representation is concerned.

Even such a modest claim as this should be taken with all
appropriate reservations. Firstly, it should be understood that

the loanword evidence only proves the possibility for a phono-
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logical regularity to be employed; it does not directly tell us
anything about the way in which wordforms in general are handled
by "i-dialect" speakers. If a descriptive model makes psycho-
logical claims, it is wise to consider these as claims about
phonological regularities which the speaker(-listener) may make
use of rather than claims about his actual strategy. It must

be understood once and for all that there is a practically in-
finite capacity of lexical storage at his disposal.

Secondly, it must be stressed again that the loanword
evidence is temporally limited. "i-dialect" speakers today,
who use suffixal /i/ for /u/ after /kaagiq/ 'cake', may not have
access to any phonological conditioning pattern. TIf they use
suffixal /i/ (not /u/) quite regularly after /kaagiq/, it may be
because they master the fact that this lexical item "takes"
suffixes in /i/ rather than /u/; if this is true, they still
master a phonological regularity since the alternation between
/u/ and /i/ is involved, but the conditioning is no longer pho-
nological. However, it is also possible that neither the phono-
logical conditioning nor the phonological alternation is mastered
as such any longer: this means either generalization of one
alternant or complete lexicalization of formative clusters, and
this is the point where the phenomenon ceases to have any phono-
logical content.

From the point of view of phonological typology one may be
content with the finding that there has been some kind of psycho-
logical reality associated with the phonologically conditioned
alternation between /u/ and /i/, and I shall leave it at that
here. Nevertheless, it may be of separate interest to trace
the fate of this pattern in some particular dialect (for con-
temporary speakers this may be done by "experimental phonological"
methods, as suggested by John Ohala). It would be interesting

to know exactly under which circumstances, and at which rate, a
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phonological regularity is likely to decay.,l

If, now, we consider the pattern of "i-dialect" as a
fully operative phonological regularity, the question is how
to state it. What does such a mechanism do, and what kinds of
representations does it operate upon? I shall touch upon these
questions in the next section. To avoid being misunderstood,
I shall emphasize again that the following discussion in terms
of rule formulation etc. is strictly descriptive: it entails
absolutely no claims about the nature of internalized phonology,
except for the very claim that it is possible for the "i-dia-
lect" pattern to be mastered (somehow) as a phonological regular-
ity.

4.2 Directionality and underlying representations2

As shown in section 3.2, etymolegical /u/ in a non-initial
syllable may be continued as /u/ or /i/. If none of the con-
straints (a), (b), and (d) apply, the vowel reflex will be
dependent upon the vowel of the preceding syllable. 1In section

1) "Assibilation" in Greenlandic is a typical example of a de-
caying rule, cf. Rischel (1974, p. 260-275). Again, a study
of loanwords turns out to be rewarding. For example, it may be
observed that the participial suffix /tuq/ becomes /suq/ by
assibilation after syllables with /i/ in loanwords of a certain
age. Hence one says /hiis¢ir55uq/ (not /hiis¢irttuq/) 'one who
rides a horse; rider' (from /hiisgi/, Danish hest 'horse'),

whereas there seems to be vacillation in /sikkili@ ssuq/ or
/sikkilirttuq/ 'one who rides a bicycle' (/sikkili/, Danish cykel)
and no assibilation at all in /piili' ttuq/ 'one who drives a car'
(/piili/, Danish bil). - Note that the treatment of the loanword

stems is essentially the same in all instances,. viz. addition of
final /i/, but this added syllable does not have the same condi-
tioning effect with regard to assibilation in recent loans that

it used to have.

2) The term "directionality" is used here in accordance with
Eliasson 1974 and Rischel 1974.
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3.2 it was suggested that we’get /i1/ unless constraint (c)
applies; in section 3.3 it was suggested that we get /i/ only
if the conditions for distant assimilation (delabialization
harmony) with the preceding syllable are met. In terms of
underlying representation these statements may be considered
equivalent: we have underlying /u/ which sometimes shifts into

/i/. But is there synchronic evidence for anything but an

alternation set /u/~~/i/: is it possible to argue in favour
of underlying /u/ on a synchronic basis?

Word initial syllables have /u/, not /i/, as a continua-
tion of /u/. It makes absolutely no sense to speak of anything
but underlying = surfacing /u/ in this position, e.g. in /u¢irp-
pug/ 'returns' versus /i¢i"ppuq/ 'awakes'. It is interesting
what happens if the alternating vowel of a suffix comes to
stand in a word initial syllable, or if the invariant vowel in
the first syllable of a base comes to stand in a non-initial
position. Unfortunately, it is hard to find evidence of this
kind, since the categories of word initial and non-initial
formatives are largely complementary. However, there is at
least one interesting formative, viz. /una/ 'that one' (or:

'it is'). 1If occurring as a separate word it invariably has

/u/: /una/, but it may be attached "enclitically" to another
form, and in that case it follows the rules of /u/ - /i/ alterna-
tion: KF /iQQinina/ 'is that one yours?', Alluitsoq /iLLiina/
(id.), versus /ufssuruna/ 'that is blubber(/urssuq/)'. Since

/u/ and /i/ are equally possible, from a surface phonotactical
point of view, in word initial syllables, the behaviour of this
formative is evidence that /u/ is the neutral reflex of the
alternating set. It is the alternant which occurs when no con-
ditions are specified. TI think it is useful to interpret the

concept of "underlying representation" as meaning just that.
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I assume, therefore, that insofar as there is a synchronic
rule it is statable as a rule that specifies conditions under
which /i/ occurs instead of the neutral representation /u/,
rather than a rule that specifies conditions under which /u/
occurs instead of /i/.

This solution is supported by a simplicity criterion: a

rule to the effect that /u/ goes to /i/ under specific condi-
tions, is found to apply rather regularly (although some forma-
tives, or formative clusters, must be marked as exceptions).
If, on the other hand, the rule were made to state that /i/
goes to /u/ under specific conditions, it must be marked for
every formative with /i/ whether this vowel can or cannot under-
go the rule. That is, the degree of predictability is incom-
parably much higher under the former analysis than under the
latter.

By the convergence of these two criteria the alternation

seems clearly characterized as an asymmetric one. It thereby

differs from the regularity observable in languages with a
strict pattern of vowel harmony, and - as I argued in section 1
above - that difference is typologically interesting.

As for phonological formalization, the implications of
this conclusion are as follows: it is legitimate to represent
the alternation set as /u/ on an}abstract level of description
(it is not an ambivalent segment in the sense of Rischel 1974,
p. 346 £f), and to set up a unidirectional rule of distant
assimilation. The rule in question must produce a delabializa-
tion (unrounding) of /u/ after a syllable with an unrounded vowel,
but there are two sets of restrictions associated with it.
Firstly, the applicability of the rule is constrained by condi-
tions on the structural description: /u/ does not undergo the
rule if immediately preceded by a consonant or consonant cluster
containing a feature of labial articulation (constraint (b) of
section 3.2), and in some dialects it does not normally undergo

the rule if the following-syllable has a rounded vowel (con-
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straint (df). Secondly, most dialects prohibit the rule from
reapplying to a form (i.e., /u/ cannot be assimilated to /i/
of a preceding syllable if that vowel, in turn, represents
underlying /u/). - I do not think it is very interesting (in
the present, rather floating state of linguistic formalization)
to go into details about rule algebra; the remarks above will
probably suffice to characterize what the rule does, and does
not.

The rule works without any difficulties in most types of
forms. But what about KF /aaQuuniit/ 'or blood', /aniQQuni/
'going out', etc. without the expected change of /u/ (/uu/) into
/i/ (/ii/)? Diachronically, these exceptions are due to con-
straints (c) and (b), respectively (see section 3.2, end), but
synchronically it is most reasonable to speak of lexicalization:
/aak/ is lexicalized as a base which fails to trigger the rule;
/QQU/ is lexicalized as a suffix which fails to undergo the rule
unless it follows after a consonant stem (as in /siniQQini/
'sleeping', cf. /sinik/ 'sleep'). 1In certain instances, however,
the conditioning segment is synchronically transparent, cf.
/aannuuq/ 'yes, it is said' from /aap/ 'yes', but it may also
be more reasonable to posit lexicalization here than to operate
with "bleeding" order between the rule of distant vowel assimi-
lation and the rule of consonant assimilation. - In the frame-
work of the dyad approach outlined in section 4.1, lexicaliza-
tion would imply that dyads consisting of /aa(k)/ plus something
else, and dyads consisting of a vowel stem plus /({)du/, etc.,
are lexicalized only in variants with /u/ (in the appropriate
position) as a continuation of etymological /u/.

The final question is: to what extent is etymological /u/,
reflected as /i/, synchronically recoverable? Is it still trans-
parent, in the majority of cases, that we have an alternation
set which can be reduced to underlying /u/, or is it so that the
majority of forms containing /i/ as a reflex of /u/ have under-

gone restructuring (so that one must now speak of invariant,
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underlying = surfacing /i/)? I shall briefly review the con-
ditions in various positions.

(i) Etymological /u/ in a word initial syllable is
always preserved.

(ii) Etymological /u/ in the initial syllable of a suffix
may behave in three ways: (a) The vowel is preserved if the
suffix itself is "irregular" or meets the structural descrip-
tion of some constraint on the vowel shift (examples in the
KF dialect: /pu(q)/ 'indicative mood'; /kuluuq/ 'big'). -

(b) The vowel alternates if the suffix is subject to no con-
straint (numerous examples above). - (c) It is theoretically
possible that the vowel may occur only as /i/ if the suffix
occurs only after stems whose last syllable has /a/ or /i/, but
I can think of no such examples.

(iii) Etymological /u/ in the final syllable of a bi-
syllabic or polysyllabic formative may behave in three ways:

(a) The vowel may be preserved "irregularly" or by a constraint
(cf. (ii,a) above with the example /kuluuq/). - (b) The vowel
alternates as conditioned by the following formative (if the
dialect has constraint (d) of section 3.2: /it¢giir+puq/,
/ittuur+tuq/). - (c) If a dialect does not at all make use of
constraint (d) of section 3.2, formative final /u/ may be re-
flected consistently by /i/ (provided that none of the con-

straints (a), (b), (c) of section 3.2 apply within the formative).

(iv) Etymological /u/ in an internal syllable of a poly-
syllabic formative may behave in two ways: (a) The vowel may be
preserved "irregularly" or by a constraint (examples: the second
syllable of /puugutaq/ 'plate', /gqipuqgaq/ 'humpback whale'). -
(b) If there is no constraint on the shift of /u/ to /i/, the
vowel occurs only as /i/ (example: /ikusik/ reflected as /ikisik/
'elbow') .

According to this taxonomy, there are three sets of con-
ditions under which etymological /u/ may be reflected consistent-

ly as /i/, viz. (ii,c), (iii,c), (iv,b). The first of these is
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entirely theoretical and will be disregarded here. The second

may be exemplified by formatives such as /inuk/ 'human being'

in a dialect which does not at all know constraint (d) (if such

a dialect exists), i.e. a dialect in which /inuk/ has become
/inik/, /inuttu ttuq/ 'who eats human flesh' is /initti'ttiq/

or /init¢irt¢iq/, etc. etc. I have at present no data for such

a dialect; the Upernavik and East Greenland material that I have
seen is suggestive of a sporadic use of the constraint in ques-
tion, and I cannot decide whether there is any formative which
never partakes in it. Moreover, even if there is such a formative,
/i/ from /u/ will differ from etymological /i/ in that there
occurs a labial glide between this vowel and the initial vowel

of a following formative (unless that vowel is /u/— /i/): even

if the second syllable of /inik/ is always /i/, the possessive
form /iniva/ 'its occupant' and the plural /inivit/ 'human beings'
betray the specific status of /i/ (as against /panik/ 'daughter',
/panija/ 'his daughter', /paniit/ 'daughters'). In that case one
may claim that a formative with etymological /u/ is restructured
with /i/ plus a labial glide, e.g. that /inuk/ is restructured

as underlying /inivk/, whose labial appears on the surface if

the final consonant is deleted before a suffix vowel. However,
this solution introduces an underlying representation which is
never surfacing in the southern dialects of modern WG. Since

the surface forms would be just as predictable from underlying
/inuk/, I see no compelling reason to speak of restructuring.
(There is a further criterion in West Greenlandic dialects showing
that /i/ from /u/ remains functionally different from etymological
/i/: if the former occurs before a suffix initial /u/, and the two
together are shifted, we get a long vowel /ii/, cf. /qisuk+usaq/
'resembling wood' reflected as /qisiisaq/, whereas etymological
/i/ plus suffix initial /u/ are reflected in many cases as bi-

syllabic /iJi/ or /i-i/, cf. /malissaviJuk/ 'are you going to
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follow him', KF /malissavijik/.) - It must be repeated that
this situation is hypothetical, given the data that I have
examined.

There remains just one genuine possibility of restruc-
turing of etymological /u/ to /i/, viz. if the vowel occurs in
a formative internal syllable (condition (iv,b)). In the southern-

most dialects of West Greenland forms such as /ikisik/ 'elbow',

: /asikiJaq/ (from /asukijaq/) 'I do not know' may have entire
restructuring. In other dialects, however, the "history" of

/i/ may be betrayed by a more or less optional retention of the
labiality feature of etymological /u/ in the form of a labiali-
zation of the following consonant or consonant cluster. I think
it is extremely likely that such labialization used to occur in
the southern dialects as well.

To sum up: it is only in syllables that are neither im-
mediately preceded nor immediately followed by a formative
bouhdary that there is no possible alternation of /i/ (from /u/)
with a rounded vowel, or a cluster consisting of a vowel plus a
labial glide, to betray the special status of /i/. In most forms
the underlying feature of rounding is recoverable. Hence, the
phenomenon of "i-dialect" invites a generative treatment in terms
of rules. Since these rules are essentially correspondence rules
between the standard language and "i-dialect", they may be used
e.g. for pedagogical purposes, if there is any need for that.

It is an interesting question to what extent the alterna-
tion patterns betraying the origin of the changed vowel are
mastered actively by speakers of "i-dialect". There is a specific
issue which has not been touched upon in this paper: to what ex-
tent are these alternations employed in transforming dialect
forms into standard WG, e.g. in wriging? Investigations of
errors in forms with recoverable versus irrecoverable etymologi-
cal /u/ may throw light upon this question.
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ON THE PHONOLOGICAL INTERPRETATION OF THE
FALLING DIPHTHONGS IN DANISH

Hans Basbgll

Abstract: 'Diphthong' is here taken to be a phonetic and not a
phonological concept. The meaning of the term 'diph-
thong' is discussed in section 2, and the classifica-
tion of (Danish) diphthongs into rising and falling
in section 3.1l. Section 3 contains proposals as to
the phonological treatment of the falling diphthongs
in Danish from several angles. In section 4, finally,
we shall ask and try to answer the question: can |
'diphthong' in any sense be considered a phonologically
(i.e. functionally) relevant concept in Danish?

I8 Totrodiction

The point of departure of the present analysis lies within
phonetics, and we try to argue from the phonetic facts towards
a functional interpretation of the diphthongs. The general
orientation of the paper is thus of a structural type (the cri-
teria chosen will be discussed in section 3). But although I
~shall not give any generative rule formulations in this paper,
it should be emphasized that I consider a generative analysis a
useful complementary tool to more traditional phonological de-
scriptions, and generative considerations will be explicitly in-

cluded in the discussion.l

1) Section 3 of the present paper is a condensed version of parts

of my mimeographed notes (Basbgll 1973a),which contain a de-
tailed generative - as well as structuralist - analysis of the
Danish diphthongs. The contents of sections 2 and 4 were first
presented at a guest lecture held at the University of Aarhus on
March 18, 1975. I am indebted to Eli Fischer-Jgrgensen, Steffen
Heger, Peter Holtse, Jg¢rgen Rischel, Nina Thorsen and Oluf Thorsen
for helpful comments on the manuscript.
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2. What is a diphthong?

As already mentioned, 'diphthong' will in this paper be
considered a phonetically defined concept. This does not, of
course, exclude that 'diphthong' might also (or might alterna-
tively) be defined as a phonological (or functional] concept,
cf. section 4. Below, I shall briefly discuss a widespread
traditional definition of the (phonetic) diphthong, but I will
include only a very limited part of the general literature on
diphthongs, since the main purpose of the paper is the phono- -
logical analysis of Danish diphthongs, not the phonetic nature
of diphthongs, nor a survey of diphthongs in a number of lan-
guages.

2.1 " A traditional definition

A very widespread definition of a 'diphthong' runs approx-
imately as follows: - "A diphthong is a sequence of two vowels
in the same syllable" (cf, Jespersen 1897-99, p. 549). Other
definitions attempt to avoid including the syllable in the de-
finition, e.g. by speaking of a close-knit (or tight) sequence
of vowels or of complex vowels (cf. Pike 1947a, p. 236), or of
a gliding vowel (cf. Jones 1934, p. 57). The reason why "a se-
quence of two vowels" is an insufficient definition is shown by
words like Alda in Danish: [aT:da] (where [7:] may even be pre-
ceded by a glottal attack), in which no one would classify
[aT:] as a diphthong. I do not see, however, why it should be
an improvement to exclude "in the same syllable" from the de-
finition if the other reservations mentioned are only less pre-
cise ways of expressing approximately the same thing. But the
term 'gliding vowel' may be an apt characterization of (at least
certain types of) diphthongs, cf. section 2.3 below; the terms
'‘complex vowel' and 'close-knit sequence of vowels' may also
suggest something different from 'homosyllabic', viz. that the
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sequence should function like a single vowel, but then it will

no longer be a purely phonetic definition.

2.2 Explication of the concepts entering into the

definition

The statement "A diphthong is a sequehce of two vowels in
the same syllable" can, of course, be acceﬁted as a well-defined
(or valid) definition only to the extent that the concepts
entering into the definition are well-defined (or valid). Be-
low I shall discuss what is meant by 'sequence' (section 2.2.1),
'vowel' (2.2.2) and 'syllable' (2.2.3). Although the meaning
of the word "two" is uncontroversial, it is nevertheless not
entirely unproblematic what it means that there should be two
vowels, in contradistinction to, say, one, three or infinitely
many. The distinction between a monophthong and a polyphthong
will be discussed in section 2.2.4, whereas the distinction
between a diphthong and a triphthong will be taken up in sec-
tion 2.2.5. 1In section 2.3 I shall conclude this part of the
paper by slightly rephrasing the traditional definition.-

2.2.1 What does 'seguence' mean?

In the definition, 'sequence' means that the two vowels
in question are not simultaneous (which seems obvious) and,
furthermore, that they must be adjacent. It may be possible,
however, to 1eave the word 'sequence' out of the definition
altogether, viz. if it is universally true that two (phonetic)
vowels within the same syllable are never separated by a (phon-
etic) consonant.

The theoretical status of the last-mentioned statement de-
pends on the conception of a syllable (see section 2.2.3 below).
If the syllable is defined as a top of sonority (where all
(phonetic) vowels are more-sonorous than all (phonetic) con-

sonants), cf. Jespersen 1897-99, p. 521 ff, then it becomes a
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truism that two homosyllabic vowels cannot be separated by a
consonant. If, on the other hand, the syllable is taken to be
an immediately given entity (e.g. a psychologically real unit),
then the statement that two homosyllabic vowels are never se-
parated by a consonant is an empirical one - or maybe part of
the more general empirical statement that the syllable is a
top of sonority - which is in principle falsifiable by con-
frontation with new empirical data (e.g. when a hitherto un-
known language is discovered), presupposing that sonority can
be objectively measured.

As a matter of fact, Hjelmslev (1951, p. 17) seems implic-
itly to have made contiguity within the syllable part of his
definition of a (functional) ‘'vowel': Hjelmslev phonemically
identified the syllabic [u] and the non-syllabic [y, v] as
manifestations of the taxeme /u/, and, similarly, the syllabic
[i] and the non-syllabic [j] as manifestations of the taxeme
/i/. But whereas the taxeme /u/ is considered to be both
selected and selecting (i.e. to function both as a (phonemic)
vowel and a (phonemic) consonant), the taxeme /i/ is considered

a normal (functional) vowel because [ j] can never be separated

from the vocalic nucleus (cf. elv 'torrent' [el?v]/'elu/).

This reasoning is dubious for several reasons and has been cri-
ticized e.g. by Povl Skarup and Henning Spang-Hanssen, see
Basbpll 1972a, p. 176 £f£f (with references).

2.2.2 What does 'vowel' mean?

It is clear that 'vowel' in the present context must be a
phonetically defined concept, and not a functionally defined
one. A good definition seems to be Pike's (1943, p. 78) of
'a vocoid' as (approximately) a central oral resonant. Lade-
foged (1971, p. 91) considers Lconsonantal] to be a "cover
feature", i.e. a feature which is definable exclusively in terms
of features already defined. He does not define it explicitly,



53

however, but I shall follow his suggestions and use the term
(phonetic) vowel (or 'vocoid') as designating the class of

[ -consonantal ] segments, defined by the following equivalence
(cf. Basbgll 1974, p. 99 f):

[ -consonantal] = [+sonorant, +continuant, -lateral],

where [ sonorant] is defined, in agreement with Ladefoged, as

an acoustic-auditory concept, and where [-continuant] (equi-
valent to Ladefoged's [+stop]) is defined as having complete
closure in the mouth channel (at least once during the articu-
lation). It is a consequence of this definition of the phon-
etic vowels that the class of phonetic consonants (or 'contoids'
in Pike's terminology) is the union of the non-overlapping
classes of obstruents, non-continuant sonorants and sonorant

laterals:

[ -sonorant]

+sonorant
[ +consonantal] = -continuant
+sonorant
+lateral
.

The main advantage in operating with [consonantal] as a cover

feature in Ladefoged's sense, is its definition by means of
independently needed features which are all much more clearly
defined than proposed independent definitions of [consonantall],
[vocalic], and so on. This procedure also excludes the possi-
bility of ill defined and dubious categories "in between"
phonetic vowels and consonants, such as glides according to
Roman Jakobson's system, for example (in the present paper I
use the term "glide" for a [ -consonantal, -syllabic] sound, i.e.
"gliae" is here defined by means of syllabicity, which is a
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feature of quite another sort than the other features men-
tioned).

All voiceless and fricative sounds are obstruents (i.e.
[ -sonorant]), according to the present definition; thus voice-
less nasals and fricative laterals are obstruents, but they.
still belong to the natural classes of [+nasal] and [+lateral]
sounds, of course (phonemically, all nasals and laterals in
Danish can be considered voiced). Voiced nasals are non-con-
tinuant sonorants. If the passage of air through the mouth is
completely blocked throughout the articulation, the only
sonorant possible is a nasal. But with the present definition
of the feature [continuant], a sound is [-cont] also if there
is a complete closure in the mouth channel during only one
moment, or during a few (discrete) moments, of the articulation.
Thus normal vibrants ("trills"), taps and flaps are also to be
considered [-cont], just like they are classified as [+stop]
according to Ladefoged 1971, p. 108.l Such non-continuant
r-sounds are therefore always [ +consonantal]. Other r-sounds
are either obstruents (all voiceless r's, of course, as well
as e.g. the initial [&] in Danish), or they are sonorants and
therefore [ -consonantal], since they are neither nasals or lat-
erals, nor trills, flaps or the like. It is an open question

whether all "r-sounds" constitute a natural phonetic class.

Furthermore, I think that the relatedness of 1l- and r-sounds
which probably exists (together they constitute the class of

liquids") is an auditory (and not an articulatory) phenomenon,

i.e., I propose the auditory feature [liquid] recognized, cf. .

1) Trills, taps and flaps were not included in my earlier
discussion of distinctive features, all Danish r's being

[ +continuant]. (In a universal phonetic framework, a special

feature "vibration" is probably demanded, cf., e.g., Ladefoged

LT, ps 3% L)
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the auditory feature [grave] (such an auditory feature should,
of course, be established by means of auditory tests). It is
possible, however, that an auditorily defined class of "liquids"
will turn out not to be coextensive with the union of all
laterals and (what is generally termed) r-sounds; in that case,
the conclusion would invite itself that the term "liquid" has
(sometimes, at least) been used on the basis of historical and
distributional evidence alone, i.e. not necessarily designating
a natural phonetic class.

According to the definitions adopted here, the natural
class of consonantal sonorants in Danish consists of (voiced)
nasals and (sonorant) laterals, but excludes r-sounds (since
/r/ in Danish is never manifested by trills, flaps or the like).
The establishment of this natural class agrees well with facts
in Danish phonology, in particular the following one: before
consonantal sonorants (i.e. nasals and /1/) there is a stable

opposition of vowel quantity (e.g. pan, pen; mile, milde

[pe:?n, pen?; mizsla, mila]); before obstruents as well as be-
fore non-consonantal (but non-syllabic) sonorants, i.e. "glides",
on the other hand, either only short vowels are found (with a
few exceptions), this is the case before plosives and [f], and
before [ j] in conservative standards; or there is a great deal

of vowel length vacillation, both in alternating pronunciations

of the same word (e.g. bor 'lives, v.', bider 'bites, v.'
[bo:?p/bop?, bi:?28A/bid2A]), and in the same morpheme in dif-
ferent words ‘(e.g. bad 'bath', bade 'baths'; gris, 'pig',
grise 'pigs', grisesti 'pigsty' [bad, bz:8e; gsi:?s, gui(:)ss,
gsisesdi:?]).

If a diphthong is defined as two adjacent homosyllabic
vowels defined as above (viz. as [ -consonantal] segments), then
all groups of a Danish [8] (which is phonetically a sonorant)
and a preceding vowel must be considered (phonetic) diphthongs.
This consequence has also been drawn e.g. by Heger (forthcoming).
However, they will thus constitute a special type of diphthongs,
see section 2.3 below (and cf. section 4).
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2.2.3 What does 'syllable! mean?

In the present context 'syllable' is, of course, a phonet-
ic and not a phonemic concept. It is impossible in: this paper
to present a general discussion of the syllable (cf. Kloster
Jensen 1963). Suffice here to say that syllables may be con-
sidered as tops of sonority (cf. sectioﬁ'2.2.l above), with a
non-consonantal center (which may be a mono-, di- or triphthong)
and a voiceless margin, separated by consonantal sonorants and
voiced obstruents, respectively (see Basbgll 1974)_.l In the
communication ‘process, syllables may function as a means of
structuring the sound chain so that it becomes easier to en-
code and decode (cf. Kim 1971). This structuring thus belongs
to the expression plane of language (in Hjelmslev's terminology),
as opposed to the structuring into morphemes which is a pro-
jection of higher level information into the expression chain
(this does not exclude, however, that certain syllable bound-
aries are located depending on the occurrence of specific

grammatical boundaries, cf. Basbgll 1972b and forthcoming).

2.2.4 Monophthong or polyphthong?

It is, of course, well known that there are no sharp
limits between successive sound segments on the articulatory
level: there is a constant coarticulation between adjacent
sounds, the transition from one sbund to the next one is smooth,
and it is often impossible to tell where one sound ends and
the next one begins. At least for the non-consonantal part of
the syllable this indeterminacy of limits on the articulatory
level is matched by an indeterminacy on the acoustic level too
(whereas e.g. the limit between certain consonants and the
vowel can be well-defined, as in the case of voiceless frica-
tives, even though the acoustic structure of eéch of the sounds
is influenced by neighbouring sounds). The question thus

arises what is meant by 'two vowels' in the definition. This

1) Needless to say, both consonantal sonorants, voiced obstruents,
and the voiceless margin are optional in the syllable.
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is evidently part of the general question of segmentation
which, however, cannot be dealt with here. Notice that it is
not sufficient to refer to the commutation test at this place,
since we are explicitly dealing with phonetic diphthongs (the
criterion that the sound chain is segmented into as many units
as are sepérately commutable will be used in section 3.5.1).

It thus seems that there are, phonetically speaking, an exces-
sive number of successive vowel quality shades in both kan,
Kain and jer ([kan?, kaj?n, j=zp]). What is the justification
for claiming that the first word contains a monophthong, the
second one a diphthong, and the third one a triphthong? This
question will be discussed in two tempi: (1) when the quality
of every vowel is influenced by its surroundings, how do we
distinguish between a monophthong and a polyphthong (this sec-
tion), and (2) provided that we have a polyphthong (according
to (1)), how do we distinguish between a diphthong and a triph-
thong, etc., when in both cases there are an excessive number
of different vowel quality shades? (section 2.2.5). These con-
siderations will be concluded in section 2.3.

It has recently been claimed (Heger forthcoming and this
volume; Brink and Lund 1974, p. 30 and forthcoming, § 15) that
Danish words like gras, traditionally described [gsas, gsas]
(or, in the Danish transcription system Dania, [QLQE]) in fact
contain an "ultra-short diphthong" (starting at a higher F1l
value than what seems to be conditioned by [&]), which would
most adequately be transcribed [da] or the like. Heger bases
his claim on formant measurements. I shall not try to settle
this question here, but only point out what I consider relevant
for the decision of the issue.

First of all, in order to accept that the vocalic part of
a syllable is not a monophthong, the gliding should, of course,
be perceptually recognizable. But this is not enough, since
one can be trained to hear differences (transitions) which are
not generally perceptible. Only if the gliding cannot be
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accounted for as the simplest way (a notion which should be

made more precise) from the target of the prevocalic consonant
via the vowel target (which may, however, not be reached if the
vowel is short) to the target of thé postvocalic consonant, are
we justified in concluding that the vocalic part in question is
not a monophthong. Notice that this decision cannot be made
from the acoustic or auditory data alone, but that it presup-
poses knowledge of the complex relationships between the move-
ment of the articulatory organs and their acoustic (and auditory)

results.

2.2, - Diphthonge or triphthong?

The considerations above also suggest the criteria for
distinguishing between a diphthong and a triphthong: If the
change of quality in:the vocalic part of a syllable cannot be
accounted for by two vowel targets, but presupposes a third
vowel target, situated in timé,between the two others, then it
isy.a - triphtheng. = Thus [al], with a gliding from about a low
mid unrounded vowel and ending with, e.g., an [¢] or [e], can
be accounted for as the simplest way between two targets (of
which the second one may well be a higher vowel than the one
which is actually reached, see section 2.3 below); in [Lag],
on the other hand, the simplest way from [|] to [u] is by no
means via a low vowel like [a], and there must thus be a third
target in between the other two, with the consequence that
[iau] should be considered a triphthong. This account is in
full agreement with usual practice (and comes close to state-

ments of Trubetzkoy and many others).

2.3 Conelusion-of ‘section -2

The reflections of the preceding sections may be condensed
in the following general definition of an n-phthong: "a per-
ceptible change of quality ("gliding") within the non-consonantal
part of one syllable is an n-phthong, provided that it cannot

be explained as the result of the simplest movement between the
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target of the preceding consonant (if there is any), n-1 differ-
ent vowel targets, and the target of the following consonant (if
there is any), and provided that it can be explained with the
addition of one more vowel target to the above information".

. The definition just given includes combinations of a vowel
and a following (Danish) [8] in the class of diphthongs. These
groups differ, however, from the other Danish diphthongs in that
[ 3] need not be coqfidered to lie within the normal vowel space
(e.g. within the limits of Jones's Cardinal Vowel diagram), cf.
its coronal place of articulation. If it seems preferable, the
definition of an n-phthong might be modified so as to exclude
the [ 8 ]-combinations, viz. by adding the reservation " (change of
quality) within the normal vowel space", or by excluding vowels
with coronal articulation (but cf. the retroflex vowels). It is,
as far as I cah see, a purely terminological question how these
[ 8 ]-groups should be handled. In the following I do not consider
them to be diphthongs, but the arguments given would remain essen-
tially unaltered if they were included.l See further sections
3 and 4. ;

One further consequence of the definition of diphthongs
in terms of vowel targets necessary in order to explain the move-
ment in question should be mentioned. In falling diphthongs like
Danish [ag, Al] (see section 3.1 below), it is irrelevant where,
exactly, the gliding stops: only its starting point and direc-
tion seem to matter perceptually (this is, of course, a well-

known observation). The point is that the same two vowel

1) If the [&]-groups were included in the class of diphthongs,
the widespread sound change in Danish dialects & > | could not

be descrikbed as a "diphthongization" of the Vd-sequences; again,
the matter seems to be terminological, but the choice may never-
theless have one phonologically relevant consequence: if the Vo-
sequences are "diphthongized" in many different dialects, and if
this terminology is phonologically justified, this could be a
generalization of the phonological rule of diphthongization in
Danish to include all sequences of vowels plus underlying voiced
fricatives.
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targets can explain the moyement, irrespectively of the exact
ending point of the gliding. Thus [ag, ag, a] ] etc. can be
considered the same diphthong phonetically, defined in terms
.of vowel targets.

What is the justification for the notation of the second
part of the falling diphthongs in Danish as [, u, p»] instead
of, say, [e, o, Al or [j, w, 8]? First of all, vowel symbols
are used for the second component since it can never be pro-
nounced as a phonetic consonant, and this is in full agreement
with the characterization of a diphthong as involving a gliding
within the normal vowel space. Second, we have chosen to use
one single symbol for the second component of e.g. [iuy, eu, eu,
oeu], although the actual "endings" are more and more open
vowels, from about [u] to about [o] or [2]. These second parts
of the diphthongs in question have been identified in agreement
with normal notational practice, since they represent communi-
cational constancy and stylistically (in the broad sense) only

quite insignificant variability.l The choice of the extreme

1) This characterization of "normal notational practice" is,

of course, very crude. Communicational constancy (i.e. non-
contrastiveness) 1s generally considered a sine qua non for the
notational identification, but if it is taken to mean that any
sound difference which can by itself distinguish between two
utterances within the language norm described should be observed
in the notation, then it is, in fact, a very strong criterion.
As an example, consider the vowels (normally analysed as bound
variants) [2] and [a] which can distinguish between two utter-
ances in cases like the following: the preterite bad 'asked' in
pretonal position can be [bad...] or [bad...] (cf. the stressed
form [be:?8/be82/bad?]), whereas the noun bad 'bath' is always .
[bad], in stressed as well as unstressed position (an example
of potential commutation would be bad om gbédt véjr 'asked for
fair weather' [baed8/bad...] vs. a constructed name for a sea-
bath Bad "Om gbédt vé&jr" [bad...]); or consider the glottal
attack which can by itself distinguish between en 3l 'an eel'
Len(?)3:?2!1] vs. en ndl 'a needle' [en(n)3:21]. The strength of
this criterion of communicational constancy is to a high degree,
of course, dependent on the number of "diacritic signs" used in
the transcription, like space (for word boundaries), syllable

(cont. on the next page)
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vowels [l, u, g] as symbols can be defended for two reasons:
they represent possible second parts for some of the diphthongs,
at least, and they represent the points where the gliding cros-
ses the limit of the vowel space; and, secondly, they can be
said to represent the cross point of the glidings from dif-
ferent starting poiﬁts, thus recalling the idea of formant
"loci" (so that the locus of e.g. F, of a [b] should be the
cross point of the (extrapolated) F, in [bi], [ba]l, [bu] etc.,
in some sense). If this interpretation is used, the common
ending point of the different [y]-diphthongs (i.e. [1u,ey,py]
etc.) is an abstraction, whereas the common ending point of
different pronunciations of [iu] is a generalization of a type
which is inevitable in all systematic phonetic transcription.

At the very end, the information we look for in order to
decide between a monophthongal or a diphthongal phonetic ana-
lysis probably is whether one or two vowel segments are encoded.
At the time being, however, this question does not seem to be
approachable by any direct methods (such as observation of the
encoding process).

3. Diphthongs in Standard Danish

The following pages contain a phonological analysis of

the phonetic diphthongs in Standard Danish, i.e. the [i]-, [u]-

(continued)
boundaries (e.g. indicated by the location of stress symbols
like ' and ,), and so on. It also depends on how many potential

distinctions between utterances are assigned to prosodic features
like stress and intonation, -as compared to the sound chain it-
self. 1In short, this problem is very complicated.

The other condition mentioned in the text, viz. that of in-
significant stylistic variability, suggests that if the substi-
tution of one sound with another can, in any context, have a
stylistic effect, then these sounds should be distinguished in
phonetic transcription, although they are "free variants". (As
a considerably less precise criterion one could mention the tra-
ditional condition that variants which are phonetically clearly
different should not be rendered by the same phonetic symbol.)
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and [p]—diphthongs (the zé-sequences are not considered to be
diphthongs here, cf. section 4 below). I shall mainly use
"internal" ("structural") evidence, but it should be emphasized
that I consider "external" évidence (as obtained from produc-
tivity tests, speech errors, language interference, etc. etc.)
to be indispensable for a psychologically realistic phono-
logical analysis (cf. Pike 1947b, Avram 1957).

In section 3.1 we consider the difference between rising
and falling diphthongs, and the remaining parts of section 3
concern the failing diphthongs only. We proceed by first con-
sidering the falling diphthongs which occur as alternating pro-

nunciations of vowel-consonant-sequences (section 3.2), e.qg.

stiv [sdi:?v, sdi:?u, sdiy?]. According to Linell's principle
of psychologically central invariant structurings as identical
to the maximally distinct (concrete) word forms (cf. section 4
below) , these diphthongs should be considered phonemically
/VC/-combinations. In section 3.3,.we discuss the falling

diphthongs in morphological alternation with vowel-consonant

sequences, e.g. hav 'sea' [hay] (cf. have 'seas' [ha:vel]).
According to Linell's concrete theory of phonology, these diph-
thongs cannot, in contradistinction to those mentioned in sec-
tion 3.2, be considered /VC/-combinations except on an abstract
level. Most other phonological analyses would, however, recog-
nize hav as having the phonemic structure /hav/, cf. the argu-
ments discussed in section 3.3. 1In section 3.4, we consider

the non-alternating falling diphthongs, and we distinguish

between a core of these, e.g. [mg] in stgvle, and some residual
(exceptional) cases, e.g. [yu] in syv.

In section 3.5 we discuss a number of functional arguments

for the phonological interpretation of falling diphthongs in

Danish, namely (3.5.1) commutability of the two parts of the
diphthong, (3.5.2) occurrence of the stgd, (3.5.3) phonotactic

restrictions:;, "and *3.5:4) “occurrence - of the ending-/e/. We
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conclude that all these arguments point in the same direction,
viz. to a phonological analysis of the falling diphthongs-as
/VC/-combinations. In section 3.6 we investigate the question
whether the analysis proposed predicts the correct manifesta-
tion of the diphthongs after /r/ ("r-colouring") - the /r/-
combinations having been excluded from consideration until
this point - and we conclude that this is in fact the case.
In section 3.7, finally, we discuss the "b-diphthongs" and
find that they can be accounted for, by and large, within the
already established analysis.

Let us end this brief introduction by pointing out that
the glides, i.e. the non-syllabic phonetic vowels which occur
as part of diphthongs (i.e. the prevocalic []] and the post-

vocalic [i, u, p]) are distinguished by their place of articu-

u
lation only (as palatal, velar,l and pharyngeal). It is im-
portant to notice that both degree of openness (in the arti-
culatory sense, according to which [»] is a narrow (i.e. con-
stricted) pharyngeal vowel) and rounding seem irrelevant
(with the possible exception mentioned in the footnote). 1In
this respect, the glides clearly seem to function as phonemic

consonants and not as Vowels.

3.1 Rising vs. falling diphthongs

When two adjacent phonetic vowels in Danish occur within
the same syllable, it is perceptually clear that exactly one
of these constitutes the syllabic peak (cf. the Faroese diph-
thongs, for comparison). It follows, then, that Danish diph-
thongs can be divided into rising (VV) and falling (VV) diph-
thongs. It follows, furthermore, that Danish triphthongs have

1) [g] is normally pronounced with lip-rounding, but without
any possibility of contrast, with the possible exception
of words like sagn : savn in certain conservative standards.
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the structure VVV, and that tetraphthongs do not exist, The

triphthongs (as in jer, jeg, (kisse)jav [j=p, 'iaj, (kisa)iaul)

can be analysed as a rising and a falling diphthong with the

same peak:

falling

——P

AR
k_v_l
rising

This agrees with the fact that there are no restrictions of
combinability specific to triphthongs, i.e., all the phono-
tactic restrictions can be reduced to restrictions also ap-
plying to rising and falling diphthongs, respectively.

The rising diphthongs will not be discussed in the pre-
sent paper. Suffice here to notice that they all begin with
L 1] (which may be realized as an obstruent, particularly in
emphatic pronunciation), and that all criteria point towards
their phonemic analysis as manifesting a /CV/-combination.
E.g. there are no specific combinability restrictions applying
to rising diphthongs (with the possible exception of [[i], cf.
section 4 below), and there is a full distinction of quantity
in the following vowel. The rising diphthongs in Danish will
here be considered, consequently, as manifestations of /jVv/-
sequences where /j/ is a phonemic consonant. This is in full

agreement with the traditional analyses of these diphthongs.

3.2 Falling diphthongs as alternating pronunciations of

vowel-fricative sequences

As already mentioned, certain Danish words are invariably
pronounced with a falling diphthong (the diphthongs in question
may be termed 'genuine'), whereas other words may be pronounced

either with a diphthong or with a vowel-consonant sequence in-

1) Thus, prevocalic []] is devoiced after aspirates and ignored
by the stgd-rules.
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stead (the diphthongs in questioh will here be termed 'non-
genuine'). The genuine diphthongs are treated below, viz. in
sections 3.3 (if they are in morphological alternation with a
vowel-consonant sequence) and 3.4 (if they are non-alternating
genuine diphthongs). :

The non-genuine falling diphthongs alternating with a
vowel plus the plosive [b] differ in many ways from the other
non-genuine falling diphthongs which alternate with a vowel-
fricative-sequence. For one thing, the alternation vowel=-[b]/
diphthong is lexically restricted, i.e. only a very limited
number of all vowel-[b ]-sequences may alternatively be diphthongal-
ly realized in Standard Danish, whereas the alternations vowel-
fricative/diphthong are general, i.e. not lexically restricted
(in all cases presupposing certain levels of style, see below).
The non-genuine diphthongs alternating with a vowel-[b ]-sequence
will therefore be treated apart from the other non-genuine fal-
ling diphthongs, viz. in section 3.7 below.

Consider the following three possible pronunciations of
each of three Danish words:

lov! 'promise!' Blos?v, 182y, i oyl
lav 'low' [l2:?v, l&:?y, lau?]
bor 'lives, v.' [bo:?8, bo:?p, bop?]

(The three pronunciations of each of the words represent decreasing
levels of style, distinctness, etc.):
There is good evidence that such forms, viz. words with

a non-genuine falling diphthong alternating stylistically with a

sequence of long vowel plus voiced fricative, phonologically con-

tain a long rather than a short vowel (phoneme): (i) In all cases
where a long and the corresponding short vowel have a different
quality, it is the quality of the long vowel which occurs (this
is the case in the three words mentioned, where the quality of
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the corresponding short vowels would have been [A], [a] and [o],
respectively). (ii) When such forms are monosyllabic and stres-
sed, they always have stgd. Furthermore, stressed forms ending
in e.g. stgd-less [ou, =y, on] hardly occur at all (cf. sections
3.3 and 3.4 below), whereas genuine diphthongs like [py] occur
freely in stressed monosyllables both with and without stgd:
[toy, sgoy?] tov 'rope', skov 'forest' (if forms with a possible
realization [og], e.g. in lov! above, contain a long vowel phono-
logically, in contradistinction to forms with a possible realiza-
tion [Dg] which contain a short vowel, the distinction in stgd-
possibilities is immediately accounted for). (iii) Phonotactics
points toward the same phonological analysis, e.g. a form in
[-ay?n] is possible (as in navn 'name' [nau?n]), as opposed to

a form in *[-=zy?n].

Whereas pronunciations with long vowel plus [v] and with
long as well as shorf vowel plus [uy] in words like those mentioned
above occur in most varieties of Standard Danish, postvocalic [ ]
(i.e. [5] occurring after a homosyllabic vowel) is only found in
very conservative standards (historically speaking, the vocaliza-

tion of postvocalic [s] has thus been carried through except in
these standards). 1In youngef forms of Standard Danish, therefore,
words like bor can only be pronounced [bo:?p] or, more frequently,
[bog?]. In those younger standards, such words thus contain a
genuine diphthong in the sense defined in this paper. Even in
younger standards which never have postvocalic [s], however,

words like bor otherwise behave like lav (adj.) in that the Quali—
ty is that of a phonologically long vowel, with regard to stgd-
conditions and phonotactics, and in that there is a stylistic
alternation of (phonetic) vowel length (further, see below).

It may therefore seem’'justified to tréat words like bor on a par
with words like lav, also in standards without postvocalic (frica-
tive) [s] (even though the [p]-diphthongs in question should,
strictly speaking, be considered in the following, together with
the (other) genuine diphthongs).
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The case is a little different with words like the fol-

lowing:

tag 'roof' [te:?y te:?] tei? t=:?]
l4g 'lid’ [10:%y - 10:2u " lou?]

(The first, second and third pronunciation of each of the words
represent decreasing levels of distinctness, style, and the like;
the form [t2:?] is an old colloquial doublet which is not easy
to place in a stylistic hierarchy with respect to the other forms
mentioned.) :

The Danish sound [y] is, as far as I know, a sonorant (ex-

cept when devoiced, of course) in all varieties of Standard

- Danish which use this sound at all. Since it is continuant and

non-lateral, it must be classified as a vocoid within the frame-
work of the present paper (cf. section 2.2.2 above), and the
(homosyllabic) sequences of a vowel plus [y] are then, strictly
speaking, diphthongs. However, with respect to vowel quality,
stgd conditions and vowel length, the words which contain long
vowel plus [y] alternating stylistically with:both long and
short vowels plus [i] or [y] seem to follow a similar pattern
as the words ending in [-v]/[-u] and in [-8]/[-3] mentioned
above. Accordingly, they will be treated here, together with
the representatives of the stylistic alternation between a diph-
thong and a long vowel plus (what is phonetically) a voiced
fricative. This classification appears to peémit the statement
of the more significant generalizations, phonologically, in com-
parison to alternative classifications.

~ We have thus argued that words like lav :i(adj.), lag 'layer*,
1l3dg, bor should all be analysed phonologically as containing a
long vowei. This parallel treatment (which will be substantiated

further below) agrees well with the:obvious stylistic parallels

between the corresponding pronunciations of the words in question:
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I & ¢ III
lav [la:2v] [le:?y] [12y?]
lag [le:2y] [12:21] [12]2]
lag [1o:2y] [10:2u] [1ou?]
bor [bo:?s] [bo:?p] [ bop?]

I do not claim that I, II and III represent unambiguously

definable style levels, but I do claim that for each word con-

sidered separately, I represents a higher/more distinct pronun-

ciation than II, and similarly for II in relation to III (similar
problems are considered in section 3.7 below).

If the phonological length of the vowel in forms like those
discussed above (e.g. lav (adj.), bor, tag) is well established,
let us then turn to the phonological identity of the post-syllabic
segment in question, i.e. to the glide which is the second com-
ponent of the diphthong, and to [v, y, 8]. There are several
reasons for preferring a phonological analysis of this post-
syllabic segment as [v, y, 8] and not as [y, i, 1l:

(i) To the same glide, i.e. [g],-can correspond two dif-
ferent "consonantal" realizations in the same phonetic environ-
ment, viz. [v] (e.g. in lov!) and [y] (e.g. in 1&g); the same
"consonant", on-the other hand, in a given phonetic environment

has only one possible realization as a glide.l

1) The realization of [y] as [i] (e.g. in tag) or [y] (e.g. in
- 1l3g) is predictable from the place of articulation of the
preceding sound, [y] alternating with [y] after back sounds (i.e.
back vowels and /r/), and with [ ] after non-back sounds (i.e.
front vowels and /1/). Whereas [y] in conservative standards
too is highly dependent on the place of articulation of the pre-
ceding sound, a rephonologization has taken place in younger
speech, since the two reflexes of older y, viz.[|i] and [u],
have merged with the reflexes of the phonemes /j/ and /v/, re-
spectively. 1In Basbgll 1973a I suggested that the rule which
assimilates y to the preceding sound with respect to place of
articulation is, in conservative standards, a late phonetic rule

(continued on the next page)
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This is one of the clearest arguments for the direction of a
phonological process.

(ii) The fullest form (corresponding to the most distinct
pronunciation) has a long vowel followed by one of the sounds
[v, vy, 8]. According to Linell's theory of concrete phonology
(see further section 4 below), the psychologically central in-
variant structuring (which might be abbreviated 'PCIS-form')
corresponds, roughly, to a maximally distinct (segmentalized)
pronunciation, i.e. the PCIS-form would contain a long vowel
plus a voiced fricative or [y]. This agrees well with the fol-
lowing two hypotheses: a "stylistic rule" generally has a more
conservative form as its input and a more colloquial form as its
output, and, secondly, a reduction of a voiced fricative to a
glide in the final part of the syllable is a more natural proéess
(and thus more widespread, etc.) than one going in the opposite
direction (it goes without saying that these arguments are only
suggestive of a certain phonological analysis, they do not prove
its correctness). ‘

All the non-genuine falling diphthongs considered so far
in this paragraph alternated stylistically with a long vowel
plus one of the phonemes /v, y, r/. Certain sequences of a
short vowel plus a homosyllabic [, y] alternate with falling
diphthongs as well (whereas a short vowel is never followed by a

homosyllabic [v]). The forms with a short vowel plus [y] are

(continued) ,

operating on a (continuous) scale of places of articulation (i.e.
the assimilation is gradual), whereas it is, in younger speech,

a categorial rule operating in binary features only (making y
[+back], i.e. [u], or [-back], i.e. []). It should also be
noticed that this y-assimilation rule is dependent on the r-
colouring of a preceding /a:/ in both younger and more conservative
standards: compare brag 'crash' [bsa:?y, bsa:?u, bsau?] with tag
mentioned in the text. 1 S
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definitely conservative, just like other forms with [Y] (ef.
Brink/Lund 1974, p. 39 ff). It should be noted, however, that
the sound change [y] — [i] (but not the change [y] — [u])
after short vowels has been carried through even in the most
conservative standards (thus nggle 'key', egn 'region', etc.

have diphthongal pronunciations in all varieties of Standard
Danish: [nAile, al?n]). Concerning the sequences of short vowel
plus a homosyllabic /r/, diphthongization has been carried through
except in certain conservative standards, just as other instances
of syllable-final /r/ have been vocalized, cf. Brink/Lund 1974,
p. 43 ff. (The most salient result of this vocalization may be
seen in the cases where [gj'derives historically from a voice-
less [g], viz. in the position between a short vowel and one of
the phonemes /f, s/ or (written) p, t, k: imperatives like merk!
'feell', styrt! 'hurry!' may, in advanced speech, be pronounced
with stgd: [mep?g, sdyn?d]; another result of the sound change
[8] — [p] is that stg¢d is no longer predictable in syllables
historically derived from syllables containing a short vowel

+ /x/ + /p, t, k, £, s/, compare, for example, =rt 'pea', vart

'host', persisk 'Persian' [=2n(?)d, vend, pan(?)sisg]l.)

3.3 Falling diphthongs in morphological alternation with

vowel-consonant seguences

The diphthongs considered in the main part of the preceding
section occurred with both (phonetically) long and short vowels,
and they had a more distinct alternative pronunciation with a
long vowel plus a voiced fricative (just before closing the para-
graph, we quoted certain conservative standards having non-genuine
diphthongs in stylistic alternation with short vowel plus voiced
fricative). The diphthongs to be treated below, on the other
hand, are genuine diphthongs in the sense that the words in ques-
tion only have diphthongal realizations. Genuine diphthongs in

Danish have a short vowel as their first component, both phoneti-
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cally and concrete-phonologically (cf, below), with the reserva-
tion made in section 3.2 above concerning diphthongs historically
derived from sequences of vowel plus [y], as well as [p]-diph-
thongs in standards with no postvocalic [s]. In the present

section we shall discuss genuine diphthongs in morphological

alternation with vowel-consonant sequences.

Consider the related forms stiv, stivne [sdi:?v, sdiunsa]

'stiff, stiffen'. The former word has the alternating pronuncia-
tions [sdi:?g, sdig?] in complete agreement with the principles
discussed in the preceding section, i.e. [sdi:?v, sdi:?u, sdig?]
are alternate pronunciations of the same word, belonging to de-
creasing style levels. But the relation between [sdigne] and
[sdi:?v] is different from that between [sdiu?] and [sdi:?v],
since stivne can only be pronounced with a diphthong, never as
*[sdi(:)vne].
According to Linell's theory of concrete phonology, the

PCIS-form of stivne should contain a diphthong, since the word

is obligatorily pronounced with a diphthong. But according -to
more abstract theories of phonology, the simplest analysis would
be to posit a long.vowel and a fricative as the phonological nota-

tion, and operating with a rule of morphological shortening (as

distinct from the rule of stylistic shortening mentioned in the
preceding section). Whereas stylistic shortening is a variable
(optional) rule, morphological shortening is categorial. Thus,

- stivne may contain phonological /i:v/, and a sequence of short
vowel plus /v/ (the outpu£ of morphological shortening) is obliga-
torily realized as a diphthong. Similarly, the paradigm hav, have
[hag, hz:ve] may, within the present analysis, be phonologically
/hav - ha:ve/, i.e., the apparent diversity in the stem forms is
reduced to one of pure vowel quantity alternation, ressembling an
apparently simpler paradigm like bad 'bath', bade 'baths' [bad,
bze:da].
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All sequences of a (phonologically) long front vowel plus
/v/ can be in morphological alternation with a genuine [uJ]-diph-
thong: stiv 'stiff', stivne 'stiffen';l lever. "liver 'y levret
'clotted'; bave 'tremble', bavre 'quiver'; have 'seas'’, hav -'sea';
tyv 'thief', tyvte 'accuse somebody of theft'; gverst 'superior',
gvrighed 'authorities' [sdi:?v, sdiuns; le:2va, legsé; be:vs,
beusa; hae:va, hay; ty:?v, tyude; @:2?vasd, éguihé:?a].z It -is ‘hard
to find secure examples of (morphologically) shortened /o:v, u:v/;
there is hardly any example of a Danish word ending in /o:v/ which
could undergo morphological shortening, whereas the gquasi-non-
occurrence of words with morphologically shortened /u:v/ (e.g.
in luvslidt 'threadbare') may be due to the phonetic fact that
the gliding in [uy] is difficult to perceive (and thus also to be
retained). [=u, oy] apparently only occur as morphologically
shortened forms in stylistic alternation with [®:u, 2:u] and [a:v,

1) Compare the neuter form of 'stiff', viz. stift [sdifd], where
the stem final /v/ is obligatorily realized as [f] (i.e. de-
voiced) before the ending /t/ (like in have 'have' [hz:?, haz:vs],

participle haft [hafd]), cf. Rischel 1970.

2) I here use the symbol [A] for the unstressed vowel derived from

/ar/, although it varies in the whole range [a-A-p], see Bas-
bgll 1974, p. 89 (the footnote). The unstressed [A] is here used
as the syllabic counterpart of [g] (= [n], if you like), cf. that
[o] may be used as the syllabic counterpart of [u] (= [y]), e.q.
in mave 'stomach' = Mao [mzo] (the choice of an extreme vowel
symbol for the second component of a falling diphthong was de-
fended in section 2.3 above). The symbol [A] is also used for the
stressed vowel in godt 'good (neuter)' [gad] and the first com-
ponent of the diphthong [Aj ], although the vowel in question is
partly rounded, in contradistinction to the IPA-value of this sym-
bol. My use of the symbol [A] is in agreement with the transcrip-
tion (by Uldall) in Principles of the International Phonetic As-
sociation (1949), p. 26, where the description "A=A+ except before
r, where the sound is almost p" is found (according to Eli Fischer-
Jprgensen (personal communication), Uldall's [A] was less rounded
than the common pronunciation today). The use here advocated of
the symbol [A] for the stressed vowel is the only acceptable pos-
sibility, in my view, if all commutable Danish vowels should be
designated by IPA-symbols without diacritics (notice that the
symbol [o], also used by Uldall, for the vowel of Elé ets. 7 issby
now firmly established in IPA transcriptions of Danish). My choice
of the symbol [v] for the first component of the diphthong [»ny] is
confirmed by the fact that words like bov 'shoulder' [boy?] may
coalesce with words like borg 'castle' when the latter are stylis-
tically shortened: [bp:?y/bo:?u/bou?].
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5:v], e.g. in stavning, lovning.l

Examples where a vowel plus [8] is in morphological alter-
nation with a genuine [p]-diphthong are less easy to find (cf.
the fact that all postvocalic [s]'s have been vocalized, except
in rather conservative standards, as mentioned in the preceding
section). In rather conservative forms of standard Danish pairs
like kare 'dear (definite or plural form)', karlig 'loving'
[ke:sa, keTpli] are found (the alternation in question is due to
the chronology of the development [8] — [1n], which took place
earlier before consonants than before vowels). 1In most varieties
of contemporary standard Danish, alternations between a genuine
[p]-diphthong and a sequence of a vowel plus [8] are restricted
to foreign words like klor 'chlorine', klorid 'chloride' [klo:?n/
klop?, klosT:28/klosi82], as pointed out by Rischel (1969, p. 193).

Rischel (ibid. and 1970) also mentioned morphological alter-
nations between genuine diphthongs and sequences of vowels plus
[g], e.g. steg '(a) roast', stegt 'roasted' [sdaj?, sdegd]. The
description of such alternations demands the consideration of

phonologically more abstract relationships than those considered
in the gresent paper (Rischel 1970 contains a discussion of such
forms) .

1) The word bogstav 'letter (of the alphabet)' may be pronounced
[bogsday], however (definite [bogsde:?v8/bogsda:?ud/bogsday?d],

plural [bogsda:?vAa/bogsde:?ua/bogsdau?Aa]). The form [bogsdau ]

(in contradistinction to its more regular sideform [b3gsda:2?v/

bdgsd®:?y/b5gsday?]) is realized, in a stgdless syllable, with

a phonetically short vowel which has the quality of the long

vowel. The obligatory shortness of the vowel as well as the lack

of stpd may be due to lack of stress, cf. a paradigm like madding

'bite' [maden], definite [maéen?g], plural [maden?Al].

2) It should also be mentioned that certain words which may be
pronounced with [aj, Aj] have alternate pronunciations with
le:y/e:i/e], @:y/06:1/81], e.g. megen 'much', spgge(lse)'haunt,
ghost'. Other forms with [aj, A]J], on the other hand, have in-
variant diphthongal pronunciations, e.g. vej 'road', lgg 'onion'
[vai?, I1A{?] (which never rhyme with neg "sheaf', besgg 'visit'
[ne:?y/ne:?i/nei?/ne:?, besd:?y/bes@:?i/besdi?/besd:?]).
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3.4 Non-alternating falling diphthongs

The non-alternating falling diphthongs fall into two
groups: those which occur as genuine non-alternating diphthongs
in a significant number of native words (these diphthongs will
be treated in section 3.4.1 below), and those non—alternatihg
diphthongs which occur only in a quite limited number of words
which may thus be treated as exceptional (e.g. as violating
otherwise descriptively valid redundancy rules). These diph-

thongs will be considered in section 3.4.2 below.

3.4.1 The core of non-alternating falling diphthongs

The following falling diphthongs occur in a significant
number of native Danish words which have no alternating non-
diphthongal pronunciations and which are not in morphological
alternation with vowel-consonant-sequences (notice that many
of the diphthongs listed below are also found in alternation

with vowel-consonant-sequences, e.g. lov(e) 'law(s)' [lng(e),
lo:va], but this is, of course, no evidence against what

is being said here):

(i) non-alternating [ ]-diphthongs: [aj, Aj], e.g. in
mig 'me', mgg 'muck' [mai, majl;

(ii) non-alternating [y]-diphthongs: [eu, au, eu, opul, e.q.
in evne 'talent', savne '(to) miss', stg¢vle 'boot', ovne

'ovens' [euns, sayns, sdmulsa, Dunsl;

(iii) non-alternating [p]-diphthongs: [ip, =p, yn, &1, unl,
e.g. in lirke 'manoceuvre', larke 'larch', dyrke 'culti-
vate', dgrke 'floors', urter 'herbs' [lings, l=ngs,

dypges, d& pgs, undal.

It can be seen from the above inventory that only a

fraction (11 out of about 30, depending on how one counts the
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number of vowel phonemes) of the possible vowel-glide-sequences
belongs to the core of non-alternating falling diphthongs.
Furthermore, the missing diphthongs in this inventory do not
seem to be accidentally non-occurring, since some general rules
can be given to characterize the inventory under discussion here
(i.e. the occurring and/or the non-occurring diphthongs of the
present inventory constitute a natural class in the phonological
sense). The importance of this fact for a possible phonological

definition of a diphthong will be taken up in section 4 below.

3.4.2 Residual cases

Apart from the core of non-alternating falling diphthongs
in Danish (which is listed in section 3.4.1 above), certain
other non-alternating falling diphthongs occur in a small number
of words, i.e. they are exceptional non-alternating falling
diphthongs. But it is interesting to notice that all the re-
sidual [y]- and [9]-diph£hongsl listed here do occur, quite

regularly, as a result of morphological shortening (cf. section

3.3 above). Morphological shortening is, according to Linell's
concrete theory of phonology (cf. section 4 below), an abstract
phonological rule; if his assumptions are essentially correct
(which seems plausible to me), one would expect the border line
between the core of non-alternating falling diphthongs and the
residual cases to be psychologically dubious. This agrees with my

1) The []]-diphthong listed below, i.e. [u]], on the other hand,
only occurs in the one stem mentioned. This is due to the
fact that all sequences of a short vowel plus [i{] which are cre-
ated by stylistic or morphological shortening are derived from
/V:y/-sequences (since the only other source of [i], viz. /3j/,
never occurs after long vowels), and, as already mentioned, y

after a back vowel alternates with [y], never with []].
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suggestion (Basbgll 1973b,p. 119) that phoneme combinations
which occur in polymorphemic native words can be introduced in
new monomorphemic words without any 'cluster simplification'.

This topic will be considered further in section 4 below.

(i) Diphthong in [j]: [ui]. Only in the stem huj 'hoot'
[huil.

(ii) Diphthongs in [uJ: [y, ey, yu, #ul. In the stems:
tvivl 'doubt', -lev '(a place name suffix)', peber
'pepper', syv 'seven', -lgv '(a place name suffix)'

[tviu?l, -leu, peuA, syu?, -lgul.

(iii) Diphthongs in [g]: [ep, op]. 1In the stems Per '(a boys'
name) ', sort 'black', skjorte 'shirt', fjorten 'fourteen',
torden 'thunder', hurtig 'fast', mor 'mother', bror
'brother' [pen, sopd, sgjopds, fjopdn, tondn, hoxndi,

mop, bson].

3.5 Functional arguments for the phonological interpretation

of falling diphthongs in Danish

The interpretation of diphthongs is one of the classic
problems in structuralist phonology (such as Prague-phonology,
Bloomfieldian-phonemics, and glossematics): Are they single
phonemes or phoneme combinations? If they are single phonemes,
have they long, short, or neutral quantity (in languages with
distinctive vowel quantity)? If they are phoneme combinations,
is the second part of falling diphthongs phonologically a vowel
or a consonant, or something in between? And so on. The argu-
ments to be discussed in the present section are all functional,
i.e. purely phonetic facts will not be decisive for the inter-
pretation. Furthermore, morphological .and stylistic alternations

will be disregarded here, i.e. we consider the non-alternating

genuine falling diphthongs only.
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It has-already been-.argued above (cf. sections 3.2 and
3.3 in particular) that the (stylistically as well as morpho-
logically) alternating diphthongs should be interpreted phono-

logically as /VC/-combinations, where /C/ is a voiced oral
central continuant, viz. one of the phonemes /v, y, r/.

The following four functional criteria, which apply to
alternating as well as non-alternating diphthongs, will be dis-
cussed below: commutability (section 3.5.1), occurrence of the
stpd (section 3.5.2), phonotactics (section 3.5.3), and occur-
rence of the ending schwa (section 3.5.4). TIf these criteria
do not give the same result, it is hard to see how the ultimate
analysis could escape arbitrarity. But if the four criteria
mentioned above all point towards the same analysis, and if,
furthermore, this analysis concords with the other arguments
advanced in the present paper, then the result would seem inter-
esting, at least.

3.5.1 Commutability

The term 'commutability' here refers to the question
whether the two components of a diphthong can be commutated in-
dependently of each other, and if so, with which other units
they can be commutated. Martinet (1939) considered this cri-
terion decisive for the choice between a monophonematic and a
biphonematic interpretation. I refer to Martinet's paper and
to Fischer-Jgrgensen 1956 concerning the 'permissibility' of
commutations. I here deviate from Martinet's principles (cf.
Martinet 1965, p. 89) by demanding that 'syllabicity' should be
kept constant during the commutation, i.e. the number of syl-
lables as well as the location of their peaks should remain un-
altered (I thus consider Martinet's commutation [o]:[p] (in
French) by means of the example cahot 'bump', cap 'cape'

L kao]:[ kap], as 'impermissible'; in this pair, the commutation
is in fact one of syllable number, just as in pays 'country',
paye 'pays' [peil:[pejl).
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The criterion of commutability thus defined clearly points
towards a biphonematic interpretation of the falling diphthongs
in Danish. E.g. in [ai], [a] can be commutated with [A], as in

mig 'me mgg 'muck' [maj, mai] (and possibly also with [u], cf.

the isolated example hej! 'hi!', huj 'hoot, n.' [hai, huil). It
is true for all genuine falling diphthongs that their first com-
ponent can be commutated with at least one other vowel, and their
second component with a number of consonants as well as with at
least one other glide (in the case of some of the [gj—diphthongs
presupposing that the vowel quality be adjusted for .'r-colouring',
but this is a general problem with the commutation test, cf. éec-
tion 4 below). The present criterion thus excludes a monophone-
matic interpretation and points towards a /VC/-interpretation
(although it does not exclude the possibility of the second com-
ponent belonging to a particular functional class of 'semi-

vowels').

3.5.2 Occurrence of the stgd

Native Danish monosyllabic words with long vowels always
have stg¢d (e.g. g& 'walk', pan 'nice’ [g9:72; ps:?n]).l— Short
vowels in Danish never have stgd (e.g. vi 'we', kat 'cat', mand

' [vi, kad, man?], cf. man! 'conjure!' [mz:?2n]).

'man
Danish monosyllables ending in a short vowel followed by

a voiced consonant either have st¢gd (on the consonant) (e.g. mand

'man', hal 'hall' [man?, hal?]) or do not have stgd (e.g. man

'one', tal 'number' [man, tal]). If the voiced consonant in

guestion is followed by another consonant, the (stressed) mono-
syllable always has stgd (e.g. hals 'neck', vams 'doublet'
[hal?s, vam?¢]).

Danish monosyllables ending in a diphthong either have stgd (e.g.

re is . one reservation, however: in younger standards words

ke stork 'stork', barsk 'tough' may be pronounced with a long
less vowel, as [sdp:g, ba:sg]; the long vowel derives from a
vowel plus a (historically voiceless) /r/, cf. the old pro-
ation [sdosg, bassg], and is thus the result of a 'compensatory
hening' 2 °
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maj 'may, n.', skov 'forest' [mai?, sgoy?]) or do not have stgd
(e.g. mig 'me', tov 'rope' [maj, toyl). If the diphthong is
followed by a consonant, the monosyllable always has stgd (on the
second part of the diphthong) (e.g. egn 'region', skovl 'shovel'
[ai?n, sgouy?l]). Consequently, Danish diphthongs have stgd-
conditions like a sequence of short vowel plus a voiced consonant,
but quite unlike both long and short vowels.

(If one would, despite the arguments adduced above, persist
in claiming that Danish diphthongs phonologically behave like
single vowels, one would be forced to recognize a distinction
between long-vocalic diphthongs (e.g. in maj, skov) and short-
vocalic diphthongs (e.g} in mig, tov), a distinction which could
only manifest itself in positions where stgd is allowed, and,
furthermore, that this alleged quantity distinction could never
be manifested as such, but only as a distinction in stgd. Al-
though a phonological quantity distinction under certain condi-
tions can be realized as a stgd-distinction (e.g. ud 'out', bud
'messenger' [ud?, bud], cf. Rischel 1969, p. 183 f), the postu-
lated phonological vowel length in e.g. ud can be manifested
under other conditions, e.g. in more distinct pronunciations
([u:?8]) and in forms with suffix (ude [u:8s2]), in contradistinc-
tion to the alleged vowel length in maj, skov etc. which can
never be manifested. And, furthermore, if e.g. travl 'busy'
[tsay?!] should contain a long vowel phoneme, it is hard to
figure out a plausible analysis of brav 'brave' [baa:?v/bua:?g/

bsau?], in distinction to rav 'amber' [say].)

3.5.3 - :Phonotactics

The phonotactics of Danish diphthongs deviates very much
from the phonotactics of the short vowels. For example, a short
vowel can be followed by two voiced consonants, e.g. halm 'straw',
elg 'elk' [hal?m, €1?y], whereas a falling diphthong can be
followed by at most one homosyllabic voiced consonant
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(thus words ending in e.qg, *f—ag(?llm, -apl (?)y] are systematic-
ally non-occurring).

! The phonotactics of long vowels is more like the phono-
tactics of diphthongs. But these phonotactic similarities are
such as apply also to sequences of a short vowel plus a voiced
consonant (e.g. the very restricted inventory of following con-
sonant clusters). We must therefore look for a phonotactic
criterion distinguishing between long vowels and sequences of
a short vowel plus a voiced consonant, and then see in which
of these groups the falling diphthongs belong.

A possible candidate for such a phonotactic criterion is
the possibility of occurring before the glide [9].' All long
vowels occur before [p], whereas the occurrence of falling diph-
thongs before [p] is, at best, dubious (the non-occurrence of
[ p]-diphthongs before [p] does not, of course, show anything,
since it follows from the general impermissibility of identical
adjacent homosyllabic segmenté). Possible counterexamples to
the claim advanced here are a few words like sejr 'victory',
navr 'common maple', tgjr 'tether'. These words are normally

pronounced as bisyllabic, i.e, as [SQL?A, nau?A, tAl?A], thus

rhyming with bajer '(bottle of) lager', tau'er '(plural of Greek
letter name)' [baj?A, tau?a], and coalescing with tgjer 'cloths'
[tAL?A], respectively. But it is an option to certain speakers
of Standard Danish to distinguish between monosyllabic and bi-
syllabic pronunciation in the cases just mentioned, so that e.g.
tpjr may be pronounced as a monosyllable and thus be in commuta-
tion with tgjer. Nevertheless, I think the argument given above,
in favour of considering, on phonotactic grounds, the falling
dinohthongs as /VC/-combinations rather than long vowels, is
valid for all varieties of Standard Danish, for the following
reason: After long vowel phonemes, there is a stable opposition
between /r/ (manifested as [9]) and /sr/ (manifested as [A]),

e.g. ser 'sees', seer 'seer (prophet)'; ror 'rows', roer 'rower'
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[se:?g, se:?A; BOo:?7D, o:?A]. After sequences of a short vowel
plus a voiced consonant, on the other hand, there is in some
cases a vacillation between /r/ and /sr/ (e.g. in imperatives

like hadr!, bladr! which may be pronounced either mono- or

@

bisyllabically);this vacillation just mirrors the vacillation
in imperatives like sejr! 'winl', flagr! 'flutter!', which may
also be pronounced either mono- or bisyllabically, just like

the situation with sejr, tg¢jr and navr in those standards which
1

have the option of a monosyllabic pronunciation of such forms.
To sum up: the falling diphthongs behave phonofactically as
sequences of a short vowel phoneme plus a vowel-adjacent (voiced)
consonant.

Another argument is the following: Presupposing that
'syllabicity' is kept unaltered during the commutation (see
section 3.5.1 above), the second component of the diphthong in
a case like mig 'me' [maL] is commutable with a large number of
consonants and with the glide [H]' If the glides are inter-
preted as vowel phonemes, a short vowel phoneme like /a/ could
be followed by either a consonant (except /v/ and /r/, among
others), or by one of the vowel phonemes u, », i (manifested as
a glide). But if instead we consider the glides as manifesta-
tions of consonant phonemes, a short vowel phoneme like /a/ can
be followed by consonants but not by vowels. This principle is
much more general (cf. Levin 1974, p. 58).

Phonotactics also gives a hint as to which consonants the
phonetic glides [i u p] may be identified with phonologically
(the initial [}] and the final [i] can be immediately identified

phonologically):

1) Cf. the vacillation between /1/ and /sl/ after nasals in
imperatives, so that handl! 'trade!', skraml! 'clatter!'

may coalesce, but need not do so, with the nouns handel 'trade',

skrammel 'rubbish' (if the distinction is maintained, it is by

means of "syllabicity", except in the rare cases where a [s]

is pronounced before /1/).
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We noticed in section 3.2 above that [v] and [u] are free
variants after long vowels (with different stylistic effect).
After short vowels [H] occurs, but not [v], whereas [v] occurs
in the initial part of the syllable, in contradistinction to
[ul]. According to normal phonological practice, [v] and [9]
may thus be considered manifestations of the same consonant
phoneme, i.e. /v/.

In the final part of the syllable, [8] and [p] occur as
variants (under different conditions in different dialectal,
sociolectal and stylistic standards). In the initial part of
the syllable only [s] occurs, and [s] and [p] may therefore be
considered manifestations of the same consonant phoneme, i.e.

/r/, according to normal principles of phonological analysis.

3.5.4 The ending schwa

Definite and plural form of adjectives is normally con-
structed by addition of the ending schwa (e.g. gul (indef. sg.)
'vellow', gule (def. or pl.) [gu:?l, gu:la]). Also infinitives
generally end in schwa (e.g. spise 'eat' (inf.), spis: [sbi:sa,
sbi:?s]). Certain adjectives in their definite and plural form,
as well as certain infinitives, do not end in schwa, however,
but in a stressed vowel (e.g. bld 'blue' (all forms), g& 'walk'
(Infs and imp.)Y [biaz2, @2:21]).

According to Martinet (1937, chapter 4), who included such
forms in his treatment of the Danish diphthongs, the rule is
that stems ending in a consonant take schwa, whereas stems
ending in a vowel take zero instead of schwa.

Martinet's formulation only applies to non-narrow vowels,
however (and not to the verbs ae 'caress' [=z:s], bejae 'say yes
to' [bej&:?2]). The verbs tie 'keep silent' and true 'threaten',
for example, have infinitives ending in schwa, just like the

acjective fri in declined form most often takes schwa. Certain

other stems ending in a narrow vowel have vacillation (e.g.
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ny/nye 'new' (def. or pl.) [ny:?, ny:a]), whereas still others

'sew'

never take schwa (e.g. si 'strain' (inf. and imp.)}, sy
(inf. and imp.), kry 'perky' (all forms) [sit?, sy:?, ksy:2]]).
The correct generalization is thus weaker than Martinet's, viz.:
stems ending in a consonant always take schwa, whereas stems
ending in a vowel normally do not take schwa (where certain stems
ending in a narrow vowel constitute exceptions to the normal
case) .

"All stems terminating in a diphthong take schwa as ending
in the relevant grammatical forms, e.g. sove 'sleep' (inf.),
blege 'pale' (def. or pl.) [snge, blaisa] (of course, schwa in
such forms can assimilate to neighbouring sonorants, just like
all other schwas, whatever their origin: e.g. sove can .be pro-
nounced [spo] and the like, but the lack of stgd as well as the
two-peak-syllabicity clearly show that the form is bisyllabic,
in casu constructed from the monosyllabic vowel stem plus the

ending schwa; cf. the first footnote to section 3.7 below).

3.6 Falling diphthongs occurring after /r/

Up to this point, we excluded diphthongs occurring after
/r/ from consideration, since they often begin with vowel quali-
ties which are different from those of the first part of diph-
thongs not occurring after /r/. We are therefore obliged to
investigate whether our results, which were obtained from an
examination of diphthongs not occurring after /r/, account also
for the diphthongs occurring after /r/, together with the in-
dependently needed principles for "r-colouring" (for a summary
of these, see Basbgll 1972b, p. 202 ff).

Since initial [8] in Danish does not occur before the
glide [i] (except in very fast speech where a prevocalic /i/ may
be desyllabified), all Danish diphthongs which may be /r/-coloured
are falling. As for the non-genuine falling diphthongs occur-

ring after /r/ (cf. section 3.2 above), the quality of their
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first component is identical to the normal r-coloured quality
of the long vowel with which it alternates: e.g. the word rgv:
'rob!' has a lowered /¢:/ in both non-diphthongal and diphthong-
al pronunciations, cf. the word rgd 'red' [6gT:?v, B@T:?2u, s@Ty?;
BpT:206, 8pTd?] (/¢:/, as well as other vowels, may be r-coloured,
i.e. lowered and/or retracted, to different degrees in different
standards) .

r-colouring in cases of morphological shortening (cf.
section 3.3 above) follows a similar pattern: the /e:, e/ of
brev 'letter', brevpakke 'small packet' is r-coloured just like
the /e:, e/ of bred 'broad', bredskuldret 'broad-shouldered’
[bseT:?v, buseT:?y, buveTu?; bpETupdgs; byeT:?8, baéTésgDI(?)aéj.

The conclusion is that (the first component of) alternating
{(genuine as well as non-genuine) diphthongs undergo(es) r-
colouring (i.e. lowering and/or retraction due to an Jx/, whtch
in this case precedes the diphthong) according to the same
general principles as monophthongs.

We must now proceed to the non-alternating falling diph-
thongs occurring after /r/. Since these diphthongs do not alter-
nate with any other segment(s), we do not know a priori which
vowels their first components are to be identified with phono-
logically, and therefore we ignore, a priori, whether the
general principles of r-colouring suffice to account for the
inventory of non-alternating diphthongs occurring after /r/.

The core of this inventory (cf. section 3.4.1 above) is as

follows:

(i) []]-diphthongs after /r/: [aj, Al]. Thus regn 'rain',

rgpg 'smoke' [Bai?n, BAI?] rhyme with degn 'parish clerk', stgj

'noise' [dai?n, sdai?]. This agrees well with the notation of
the first part of these diphthongs as low back vowels, since
monophthongal low back vowels like [a, AJ] generally are not

much r-coloured (from an auditory point of view): ram 'acrid’,

rom 'rhum' [sam?, gam?] rhyme with tam 'tame', tom 'empty'
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[tam?, tam?] (cf. the table below).l Ege's notation [¢] (equi-
valent to our symbol [ ]) for the non-r-coloured diphthong

(1965, p. 26), on the other hand, is exceptional in two re-

spects: this will be the only context where [¢] is not a result

of r-colouring, and [e] before [j] will be the only non-high

front vowel which is not r-coloured (arguments like the pre-
ceding are not decisive to a purely phonetic notation, of

course; but Ege himself asks whether the first part of the
diphthong may be 'heard' as [@] (instead of [p]) "by account

of intuitive preconceptions of morphophonemic patterns (con-
jugation type: [by:8e e bgp:28] paralleling type: [ly:ve ~ Igj?]),
or phonotactic phonemic patterns ([ j] does not occur after
other back vocoids either), maybe even furthered by etymology

or spelling!" (ibid.)

1) The notation [a], A]l] is also in accordance with another
general principle of Danish, viz. that glides can only be
dropped after homorganic vowels, presupposing that vowels be
classified with respect to place of articulation according to
their principal narrowing above the glottis, i.e. [a, »] are
pharyngeal (and not velar) vowels. Thus [D] is generally drop-
ped after the pharyngeal vowels [a, p], e.g. har 'has', gir
'walks' [ha:?, gp:?] but is always retained after palatal vowels
like [i, =], e.g. ir 'verdigris', bar ‘berry' (1w, bap] and
after the velar vowels [u, o], e e.g. sur ''sourt., mor 'mother’
[su:?p/sup?, mop]. Similarly, [u] can be dropped after the
velar vowels [u, o], e. g. luw 'nap?, tog 'took" [lutlv/lus?,
totdy/tos ?u/tou?/to ?], but not after palatal vowels like [I,S],
e.g. stivne 'stiffen' , evne 'talent' [sdlune, euna ], nor after
the pharyngeal vowels [a, 0], e.g. hav 'sea', hov 'hoof' [hay,
hoy?]. Finally, [:] can be dropped “after palatal vowels like
[i, 2], e.g. vig ‘cove', tag 'roof"' [vi:?, ta:?y/t=:2]/t=al?/
t2:?], but is always retalned after velar vowels, e.g. hu [hula
(except before [5] in advanced speech, e.g. gjet, meget
ma:8], cf. Brlnk/Lund 1974, p. 38 f). The nice symmetry oflthis
system is retained with the notation [a], Aj], i.e. with an ana-
lysis of the first component of these two [ ] ]-diphthongs as back
vowels. (The fact that glides may be dropped only after homor-
ganic vowels might be explained by a general difficulty in per-
ceiving just such glidings.)
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(ii) [yJ-diphthongs after /r/: [au, »pu, =u, Eul; e.qg.
ravn 'raven', rogn 'roe' rhyme with savn 'want', sogn 'parish’
[Bau?n, ®ou?n; sau?n, sou?n]. This notation agrees with one of
the general principles of r-colouring, viz. that low back vowels
are not much coloured by a preceding /r/ (cf. above). But words
like revne 'crack', vrgvle '(to) drivel', on the other hand,
show a considerable r-colouring (roughly, lowering by "one de-
gree"), as compared to the non-r-coloured diphthongs in e.g.
levne 'leave', stgvle 'boot' [Bmuns, vsCGuls; leuns, sdeula].
This agrees well with another general principle of r-colouring,
viz. that low front vowels are considerably coloured by a pre-
ceding /r/,l ('Rhyme' is taken here in its auditory sense.)

(iii) [gp]-diphthongs after /r/. Since [p] is a syllable-
final manifestation of /r/, the genuine [p]-diphthongs help
define the notion of "r-colouring". The diphthongs to be con-
sidered in this paragraph are those with the structure /rVr/
where /V/ is a short vowel. However, there seem to be no genu-
ine non-alternating forms with /rVr/.2

The results obtained in this section are summarized in the
table below. The sign ~ means 'rhymes with', { means 'does not
rhyme with'. These designations are only used as approximations,
in the auditory sense. The pronunciations indicated in the

table are based upon Advanced Standard Copenhagen speech.

1) An isolated form with [ey] after /r/ may be heard, however,
viz. rev (n.) 'reef' [bay, gey] (Hansen 1962, p. 214). The
pronunciation [sey] may be classified as a lexical exception,
just like Eeber [pegA], cf.“g8ection 3+4.2 above. ~Thus, L. ¢oii=
sider [seu] as an instance of the regularly r-coloured diphthong
/ev/ (which does not belong to the core of non-alternating diph-
thongs in Danish, cf. section 3.4 above), and not as a manifesta-
tion of the /ev/-diphthong, which would then, quite exceptionally,
not be subjected to r-colouring.

2) There only seems to be one morphologically shortened example
with this structure, viz. rgrlig 'movable' [g& gli], rhyming

with g¢rlig 'possible (literally: "do-able")'. rgrlig thus con-

tains a genuine alternating diphthong, cf. rgre 'move' [Be:aA,

«& :A] (also with vowel shades in between [@] and [ ]), but

since the example is isolated, it can hardly be considered part

of the core of falling diphthongs occurring after /r/.
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3.7 "b-diphthongs"

A few words should be said about a type of non-genuine
falling diphthongs which has been disregarded up to this point,
viz.. the [9]—diphthongs which are in stylistic alternation with
sequences of a long vowel plus the stop [b], e.g. in the words
pibe 'pipe', kneb 'pinched',6 sabe 'soap', tabe 'lose', krybe
'créwl', lgbe 'run', rabe 'cry’ [pizba/pi(*)u, kne:?b/kney?,
se:ba/se(*)u, te:ba/tae(*)u, ksy:ba/ksy(-)u, lg:bs/lad(*)u,
5oibe/ao(')u].l We chose to consider these diphthongs, not

(footnotes to the table:)
1) In more conservative standards where /a/ in tam, etc., is
not as retracted as in younger speech, and where tam) ram,
the pronunciation of /a/ before [j] is similar to the pronun-
ciation of /a/ before labials or velars, according to the
standard, whereas /a/ before [y] is more lowered and retracted
(so that this latter /a/ can be identical to the r-coloured /a/
also in conservative standards).

2) In this case only, the monophthongal parallels are long

vowels. I argue in Basbgll 1972b (p. 202 ff) that vowel
quantity is insignificant for the prediction whether a given
vowel is r-coloured or not. (The best monophthongal parallel
would be tom~rrom quoted above.)

3) The pronunciation with [y] instead of [b] in the word kryb!

'crawl!' is stylistically conditioned (restricted to de-
finitely colloquial etc. speech), as opposed to the other ex-
amples, except prgvning, which have genuine, viz. non-alternat-
ing or morphologically conditioned, diphthongs.

(footnote to this page;)
l) s can be assimilated to a preceding [u] just as it can be
assimilated to other non-syllabic sonorants; the result of
this assimilation is here rendered as [u], although the tran-
scription [o] would in many cases, particularly after low vowels,
be more exact (phonetically). I use the terms 'b-diphthongs',
diphthongization, etc., also covering such assimilated forms,
although they may be considered not to be phonetic diphthongs,
strictly speaking, since the gliding is partitioned over two
syllables (the location of the syllable boundary may be decisive
for the classification of such forms, but I shall leave this
problem here since it is non-pertinent for my purpose - and, at
any rate, there are a lot of 'b-diphthongs' which are undoubtedly
diphthongs in any phonetic sense of the term).
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together with the cther non-genuine falling diphthongs in sec-
tion 3.2 above, but separately, in the present section, since
they are deviant from those other diphthongs in the following
respects:

(i) Words with a long vowel plus [b] may be in stylistic
alternation (variation) only with forms containing a falling
diphthong, never with forms containing a vowel plus a voiced
fricative, e.g. [v] or [ B8] (the sound [B] does not occur in
Standard Danish at all). The other non-genuine diphthongs,
on the other hand, alternate stylistically with sequences of
a long vowel plus a voiced fricative (e.g. lgv 'foliage'
[Ig:2v/1¢:?2u/lgu?]), never with a vowel plus a stop (but
genuine falling diphthongs can be in morphological alterna-

tion with vowel-stop-sequences, e.g. spgge 'joke (inf.)',
spggt 'joked (ptc.)' [sbg:ysa/sbg(:)lis, sbpgd], cf. section
3.3 above).

(ii) Not all words with a long vowel followed by [b]
have [g]-diphthongs as alternating pronunciations, e.g. labe
'lip', hébe 'hope"are always pronounced [le:ba, ho:bs], cf.

the alternating pronunciations of sabe, rabe mentioned above.

Since no general principle can be given predicting which vowel-
b-sequences have alternating pronunciations with [9]-diph~
thongs, and which do not, the distinction between these two
groups of vowel-b-words must be "lexically" (diacritically)
marked. All words with long vowel plus /v, y, r/, on the
other hand, have alternating pronunciations with falling diph-
thongs (under certain stylistic conditions etc., but presup-
posing no lexical marking).

(iii) b~diphthongization in Standard Danish does not
occur in higher styles (in certain regional varieties of the
language, b-diphthongization is more widespread, both as re-
gards the number of words which can undergo it, and as regards
the frequency with which they undergo it). Thus, in Standard
Danish there exist certain levels of style in which "b-words"

are never diphthongized, as opposed to /v, y, r/-words.
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The three differences just pointed out do 'not, of course,
show that b-diphthongization is unrelated to the other cases
of diphthongization which have been discussed throughout this
paper. On the contrary, we shall try in the present section
to investigate the possibility that b-diphthongization can be
accounted for according to similar principles as those which
have already been suggested for the other diphthongs.

First of all, there must be a lexical distinction between

b-words which are sometimes diphthongized (e.g. pibe, sabe,

rabe) and those which are never diphthongized (e.g. vibe, 'lap-

wing', labe, hdbe). One way to mark this difference phonologic-

ally is through a notation with /b/ in the former case (e.g.
/pi:bs, se:bs, ro:bs/) and with /p/ in the latter (e.g. /vi:ps,
lesps, ho:pa/), cf. Holt 1949. Accordingly, /V:b/-sequences
may diphthongize, as opposed to /V:p/-sequences. This agrees
well with the standard analysis of [y] as derived from /g/
(remember that [y] can be vocalized to [L] or [y]), whereas
/Vk/-sequences never are turned into diphthongs.l However,
this notation is hardly much more than a codification of the
different behaviour of the two types of b-words.

We can thus, descriptively, posit a rule b — u (which
only applies to certain "b-words", as mentioned;above). The
rule applies only to words which in their distinct pronuncia-
tion have a long vowel plus [b]. Diphthongization does not
occur if the vowel is u (grube 'pit', kube 'cube', strube

'larynx'; Hansen 1956, p. 51), and hardly if it is o (oktober

1) This interpretation does not cover varieties of Standard

Danish where words like rype 'grouse' can be pronounced with
an aspirated stop [sy:ps], but such forms seem to be very rare
and unsystematically occurring, and, accordingly, I shall dis-
regard the possibility of such pronunciations here.
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'october', sober 'sober', knob 'knot', but possibly in hoben
'heap'; ibid.). These "exceptions" may be related to the fact
that the sequences [u(:)u, o(:)u] generally do not occur (cf.
section 3.3 above); if /u:b, o:b/-sequences were diphthongized,
their phonological /b/ might coalesce with zero, as well as with
I %/
It is clear that the direction of the rule is b — u

in such words (rather than the reverse, i.e. that /g/ or the
segment normally underlying [Q], viz. /v/, should be pronounced
[b] by a rule u =+ b orlv —> b): g

(i) If [ I@:ba] were a derived form, and the phonological
form contained /u/ or /v/, then we would expect, in agreement
with the normal behaviour of optional rules, that the most
distinct pronunciation be the one with [y] or [v], which contra-
dicts the facts (the pronunciation with [v] is hardly possible
at all in Standard Danish). (ii) Under certain conditions a
postvocalic [b] never alternates with [u], although all lexical
as well as stylistic conditions seem fulfilled: e.g. tabt, rébt

are never, in Standard Danish, diphthongized: [tabd, sAbd;
*taqd, qugd]; this suggests that the plosive be primary and
the glide derived, see further below.

The optional manifestation rule b — u is unparalleled
in Standard Danish. The possibility might therefore be con-
sidered that the effect of this rule be obtained by dissolving
it into two other rules, viz:

The former rule bears evident similarities to the rules of "con-
sonant gradation" proposed and discussed, e.g., by Uldall 1936,
Hjelmslev 1951 and Rischel 1970, viz.: d — & and g — y.

The latter rule is reminding of the other diphthongization rules
discussed in this paper, viz.:

Vv ~—» 1; Y = i, W; r — D.
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Below, we shall therefore consider the possibility that the
rule b —» u is superfluous, since it can be substituted by two
other rules which may be integrated into two independently
needed rules, viz. consonant gradation and diphthongization,
which will be considered in turn.

Ad consonant gradation: The central condition for the

vocalization of /b/ is identical to the condition for the rules
d — 8 and g — y, viz. that the consonants in‘question occur
in the final part of the (phonological) syllable (thus words
like nabo 'neighbour', Saba 'Sheba' are never diphthongized:

[ netbo, s=z:ba; *na(:)gc, “s@(:)ual, cf. the pronunciation of
words like soda 'soda', Ida '(a name)' [so:da, i:da; *so:Ba,
Trigs); Furthermore, the class of /b d g/ is more natural
than the class of /d g/ alone, and an extension of the rule of
consonant gradation to cover /b/ too will thus be a generaliza-
tion.- On the other hand, the rule b — B is variable, whereas
d — &8 and g — y are categorial. But there exists a good
argument, I think, to the effect that the generalization of
consonant gradation to include b — B is, in fact, linguistic-
aily significant: Under certain conditions, viz. before a
voiceless consonant (not preceded by a strong grammatical
boundary: #, cf. my paper on Grammatical Boundaries in this
vol, p. 126 ff),a syllable-final /g/ is never realized [y]

(nor [, ul), e.g. kogt 'cooked', bagt 'baked' [kagd, bagd;
*kAgd, xbagd] (a /d/ is deleted under such conditions, e.g.
mgdt '‘met', hvidt 'white (neuter)' [mgd, vid; *mgdd, Tvidd] -
the sequence [8d] is not phonotactically excluded, as opposed
to [dd], e.g. perfidt 'perfid (neuter)' [papfT:238d/papfid2d]).
Under exactly the same conditions, a syllable-final /b/ can
never be manifested by [g] although all stylistic and lexical
conditions seem fulfilled: e.g. tabt(e) 'lost', rébt(e) 'cried’
(disyllabic forms are preterites, monosyllabic forms are parti-

ciples) [tabd(s), Babd(s); *taHd(a), *5Agd(a)]. Thus, the rule
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g — vy and the vocalization of b have identical contexts where
they never apply, and this may be taken as a suggestion that
these two rules are only parts of a more general process.

Ad diphthongization: Since [B] will be a member of any

natural phonetic class which includes both [v] and [a], it should
not create any complications at all to incorporate the change

B — u into the general process of vocalization (one of whose
results is [v] —> [g]). It does appear to be a complication,
however, that the process [B] — [u] seems to be obligatory
(since no phonetic [B]'s appear on the surface), whereas some
other instances of vocalization (or diphthongization) are only
optional (thus forms like lgve need not be diphthongized:
[1g:val).

I do not think, however, that this fact invalidates the
incorporation of [BI —_ [g] into the vocalization rule, nor
that it motivates a special restriction on this rule: It is
clear that there are speech style levels in which words with
phonological /V:v/ (like lgve) are diphthongized, whereas all
words with /V:b/ (like lgbe) are pronounced with [b]. The
opposite situation, i.e. speech styles which have b-diphthohgs
but where all /V:v/-words are pronounced with [v], do niot exist,
to my knowledge. Thus, a stylistic restriction is demanded, in
any case, to the effect that b-vocalization is situated on a
lower level of the speech level hierarchy than v-vocalization.
If the rule b — u is split up, as proposed here, into b — 3
and 83 — u, then the stylistic restriction (which, as noted,
is needed anyhow) will guarantee that at speech levels where
the rule b — B applies, the rule g — u will apply also.

To give a little more substance to the treatment of op-
tional rules suggested here, consider the rule of stylistic
shortening (responsible for shortening the vowel of sgd 'sweet'
[sp:?8, sgd?] etc.). If there are speech styles in which long
vowels are not shortened before [8] (e.g. b8d 'boat' [b25:231]),
but in which words with /V:v/ may be diphthongized (e.g. lov!

[12:?u], whereas the opposite situation seems to be non oc-
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curring, then stylistic shortening should be situated below
v-vocalization in the stylistic hierarchy. This placement would
be sufficient to account for the non-existence of stylistically
shortened forms with [v] instead of [u] (e.q. *ligval). But it
is not easy to determine the relation between v-vocalization
and stylistic shortening in this respect.

Stylistic shortening is evidently situated higher up in
the stylistic hierarchy than b-diphthongization, since there is
hardly any doubt that long vowels can be stylistically shortened,
e.g. before [38], in style levels in which all words with /V:b/
are pronounced with the stop [b]. Now, this relative placement
of stylistic shortening and b-diphthongization makes an inter-
esting prediction: b-diphthongized forms should be stylistical-
ly shortened. This appears always to be true when the vocalized
/b/ is word-final (e.g. lgg! [1#:2b/19y?]), and concerning the
vocalization of /b/ in the context /V__s/, the prediction agrees
well with the following quotations: "Pronunciations with [u]
for [p] are strictly colloquial and in many cases distinctly
substandard or dialectal. In my speech they are normally ac-
companied by shortness of the preceding vowel, which is not
necessarily true of forms with [u] alternating with [v] (or
[yD), cp. [kniu:] (e2[kni:bs]) 'be difficult for somebody' vs.
(kntsul (~[kni:ve]) 'knives'" (Rischel 1970, p. 469); and
"Those who use u in both cases [i.e. in both lgve and lgbe, etc.;
HB] appear (according to Eli Fischer—j¢rgensen) to differentiate
by means of quantity: longer vowel before original v than be-
fore original b" (Hansen 1956, p. 70). Rischel's example is
very well suited to show the difference, since the vowel is
high (in which case the tendency towards shortening is very
pronounced) and the quality of the short and long vowel is
identical. In forms like tabe, ré&be, on the other hand, the

vowel quality (viz. [2, 92]) in itself indicates the phonological
vowel length, and the auditory length is not easy to agree on.
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According to the account just given, the occurrence of
stpd should not be influenced by the diphthongization of a /V:b/-
word, and generally, it is not: skab 'cupboard' [sga:?b, sgag?].
In a pronunciation of skib 'ship' as [sgiy], on the other hand,
we must recognize the existence of lexical doublets, cf. the
alternative pronunciations [sgi:?b/sgig?]. (Lexical doublets
with long and short vowel phonemes, and occurring with and
without stgd, respectively, in monosyllabic forms, are found
in slag [sla:?y/sle:?]/sl=i?, sloy/slaul, stgd [sd@:256/sd@d?,
sdpd], and in many other words. Examples like slag are par-
ticularly informative, since they demonstrate an obvious dif-
ference in vowel quality of the lexical doublets, clearly indi-

cating a phonologically long and short vowel, respectively.)

4. Conclusion: can 'diphthong' in any sense be considered

a phonologically relevant concept in Danish?

In the preceding section a number of arguments were ad-
vanced to the effect that the Danish diphthongs phonologically
function as homosyllabic /VC/-combinations, where /C/ behaves
like a voiced non-lateral continuant (voiced since it can re-
ceive the stgd, and a central oral because the preceding vowel
generally participates in vowel length alternations or -neutra-
lizations, cf. section 2.2.2 above). Specific arguments pointed
towards a phonemic identification of /C/ with one of the phonemes
/v/, /x/, /3/, maybe /y/ (where /y/ may well be derived from
/9/) and possibly partly /b/. If a 'phonological (or phonemic,
functional) diphthong' is defined in a parallel fashion with a
phonetic diphthong, viz. as a homosyllabic sequence of two vowel
phonemes, the phonetic diphthongs in Danish therefore cannot be
considered phonological diphthongs too. But can any other sense
be assigned to the term 'phonological diphthong' so that it be-

comes a functionally relevant concept in Danish phonology?
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If a phonological diphthong can only be defined as a
sequence of one or more phonemes which is manifested by a
phonetic diphthong, this is tantamount to denying the phono-
logical relevancy of the term 'diphthong'. If we consider the
falling and rising diphthongs in Danish together, this defini-
tion seems to be the only possibility, i.e. the class of all
phonetic diphthongs in Danish is not a natural one in any

phonological sense.

If we consider only the class of all "geﬁuine" falling
diphthongs in Danish, in the sense discussed’ in section 3,
these diphthongs can be defined phonologically as homosyllabic
sequences of a short vowel phoneme plus one of the phonemes
/v, r, j/ (and maybe /y/, depending on the variety of Standard
Danish used as material as well as on the principles of analysis
chosen). The class of consonant phonemes in question consti-
tutes a phonologically natural class. But the very fact that
the phonetic diphthongs can be defined, phonologically, in a
non-circular manner, i.e. without referring to their manifesta-
tion as diphthongs, does not, of course, show that the concept
is phonologically relevant. At most, it shows that the class
of consonants which can be 'vocalized' is a natural one. We
must thus look in quite another direction (cf. Spang-Hanssen
1959) . '

A phonological syllable in Danish has a vowel phoneme as
peak, and zero, one or more consonants in its onset and in its

coda. Thus its maximal structure is the following:

2C48C12C 11V CaCH 0 s 4/
(i means "initial" and £ "final", whereas the numbers indicate
distance from the syllabic peak; the number of final consonants
depends on which inflected and derived forms are included in the

material, but this problem is irrelevant in the present context).
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When we consider any homosyllabic sequence of two con-=
sonants, either belonging to the onset or to the coda, i.e.
/CC/, the paradigma in each consonant position depends on the
choice of the other consonant. E.g. if we have chosen /s/ as
the -first consonant of the sequence /CC/, the other consonant
could be /b/, /m/, /1/, etc., but not /r/ or /f/. And if we
have chosen /v/ as the second consonant, the first one could
be e.g. /d4/, /k/ or /s/ (if the sequence is in the onset), but
not e.g. /1/, /p/ or /n/; or it could be /1/ or /r/ (if -the
sequence is in the coda), but not e.g. /t/, /j/ or /m/. The
restrictions of choice are much heavier if we know the position
of the consonant sequence in the syllable, e.g. if the sequence
is given as /CiBCiZ/ or /CflcfZ/’ etc. (The actual restric-
tions can easily be constructed from the existing phonotactic
studies of Danish, such as Vestergaard 1968 and Basbgll 1973b.)
It should be emphasized that the relevant restrictions are all

structural, i.e. accidentally missing clusters should be con-

sidered part of the material (for some discussion of connected
problems, see Fischer-Jgrgensen 1952).

If we consider the sequence /CV/, the situation is quite
different: the choice of a specific consonant does not restrict
the possibility of choice of the vowel, and vice versa. It
should be mentioned here that we speak about phonemes, not allo-
phones, in this context. 1If, for example, we choose the con-
sonant phoneme /r/, the following vowel will be realized as
an "r-coloured" allophone, i.e. as a lower and more retracted
vowel in comparison to its non-r-coloured counterpart (and the
situation with /r/ is only one particularly striking instance
of a quite general phenomenon). The only apparent example in
Danish where a possible initial consonant cannot be freely com-
bined with a possible vowel phoneme is /3j/ plus /i/. This
restriction (i.e. the non-occurrence of /ji/) does not seem to
be a structural one, however, since words like sjippe 'skip',
chick, chili, jiddisch are always given a phonemic structure
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/eejies/ and seem to be completely acceptable to -Danes. Thus
it can be concluded that homosyllabic /CV/-sequences in Danish
do not exhibit any combinatory restrictions.

Let us, finally, turn to the /VC/-sequences, and let us,
for the moment, disregard the phoneme sequences which are mani-
fested by genuine (in the sense discussed in section 3 above)
phonetic diphthongs (see below).

Since we are concerned with structural (as opposed to

accidental) occurrence and non-occurrence of combinations, we
ought not to use morphemes as our frame of reference. This
follows from the fact that we are interested in the restrictions
mastered "productively" by the native speaker, together with

the hypotheses (if they are correct) that new monomorphemic
words can be freely introduced without phonotactic’ modifica-
tions if they conform to the structure valid for polymorphemic
native words (cf. Basbgll 1973h) and the more general hypothesis
explored by Linell (1974) that psychologically central invariant

structurings correspond (by and large) to the maximally distinct

word forms. We take this criterion of maximally distinct word

forms to imply that stylistic shortening (i.e. the optional

shortening of long vowels (particularly high vowels and stgd-
vowels) before the non-consonantal non-syllabic phonemes, i.e.
the "glides" [i, u, 3, 8, (y)]) should be disregarded for the

purpose of this investigation. TI.e., since , this shortening is
not obligatory, the maximally distinct (with "maximal structur-
ing") word forms will be those with long vowels, for the words
in question. On the other hand, it is clear that word forms

having undergone morphological shortening, i.e. the (generally)

obligatory shortening of underlying long vowels, e.g. in the

first part of certain compounds and in stems before certain suf-
fixes, should be included in the material (cf. the fact that the

vowel quality in morphologically shortened forms most often is

identical to that of "genuine" short (as opposed to long) vowels,

in contradistinction to the stylistically shortened vowels).
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It is an empirical question which type of words (and thus
which word-definition) we should use here (if we are concerned
with the productively mastered phonotactic restrictions). I
shall tentatively employ words not containing any F£ (cf. my
paper “Grammatical boundaries in phonology" in this volume),
i.e. disregard compounds (and certain productive pre- and suf-
fixes, but this has little impact on phonotactics).

If the vowel is long, there is free combinability with
the following consonant, except for the fact that /3/ does not
occur after long vowels, and that /e:/can only be followed by
/xr/ or /n/ (and by /1/ in the word brgle 'roar', but this only
applies to the conservativeilanguage, the [®:] in brgle in
younger standards having been coalesced with the (original)
r-coloured /o:/).

When the vowel is short, the only restriction which might
be systematic is the non-occurrence of high front vowels before
nasals (short [u] occurs before /n/: hun 'she', hund 'dog',:
pund 'pound'). As regards (stressed) /i/, the restriction is
probably not structural: The name g}ﬁ today is often pronounced
[kim?], and the foreign word pinje 'stone pine' is usually pro-
nounced [pinja].l As regards /y/, words like kymrisk 'Cymric',
hymne 'hymn' [ kym?sisg/kgm?8isg, hymna] suggest the same thing;
and in pretonal syllables short [y] freely occurs before homo-
syllabic nasals (e.g. syntese 'synthesis', gymnastik 'gymnastics'
[synt&:sa, gymnasdTg]. (But if the non-occurrence of short
(stressed) [y] before nasals should have turned out to be
systematic, a rule could be set up to the effect that round front
vowels are lowered one degree before nasals (cf. Spang-Hanssen
1949 and Basb@¢ll 1972b), and in ﬁhat case the phoneme /y/ would
in fact occur before nasals.) If short [y] is structurally
allowed before homosyllabic nasals, which seems to be the case,
the non-occurrence of short [e] in other positions than before
a homosyllabic nasal or after /r/ is probably to be considered

systematic. This restriction is best conceived of as concerning

1) The word trin ‘'step' is often pronounced [tuin].
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the vowel phoneme /&/ (éf. the restricted occurrence of long
/e:/ mentioned ébove) and not the consonants. This restriction
must be borne in mind in the following.

It can thus tentatively be concluded that there are no
secure structural restrictions, apart from the restricted occur-
rence of the phoneme /e/, for the combination /VC/ within the
syllable, disregarding the sequences manifested as phonetic diph-
thongs (this may, in fact, be seen as one of the characteristics
vof the distinction between the classes of functional vowels
and consonants, respectively).

Let us now turn to the /VC/-sequences which are mani-
fested as genuine phonetic diphthongs. As regards the [g]—
diphthongs, one restriction is generally mentioned in the litera-
ture: the non-occurrence of the short mid-close wvowels /e, ¢, o/
before /r/. However, a few words with /or/ are found (e.g. sort

(adj.), hurtig, mor, some of which have alternating pronuncia-

tions); also compare the name Per [pe(:)p] (cf; section~3.:4.2
above), Furthermore, the phonetic diphthongs [en, $p, opl] are
quite common in the first part of compounds and certain deriva-

tives, where they occur by morphological shortening (e.g. ler-

gulv 'earthen floor', mgrbanket 'beaten black and blue', stor-
mand 'magnate’ [18pgdl, m@pban?gd, sddépman?]). (Finally,

[en, #p, op] frequently occur as a result of stylistic shorten-
ing (e.g. ler 'clay',6 mgr 'tender', stor 'great' [ len?, mgn?,
sdop?]), but this can be disregarded at present, cf. above.)
Within the present context, the alleged non-occurrence of /e,
%, o/ before /r/ should thus not be considered structural (but
see below), and the phonetic [p]-diphthongs are not systematic-
ally deviant from other /VC/-combinations in this respect.
Concerning the [y]-diphthongs, the over-all picture (which
will only be sketched here) does not differ much from that of
the [p]-diphthongs just mentioned. The diphthongs [iu, eu, eu,

yy, ®u, ®u, ou, oyl (e.g. stivne, levret, levne, syv, lgvfald,

b1 e

stgvle, bov, hav) all seem to be readily acceptable to Danish

ot
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speakers, and they are all found in native words, although some
of them only occur as a result of morphological shortening or
in isolated roots; the [g]-diphthongs with open first vowel
freely occur in monomorphemic native words (see below). Thus
the [u]-diphthongs do not exhibit any structural phonotactic
restrictions (with the possible exception of [uu] and [ou], but
cf. fog), in the sense used at the moment, and they must be
considered phonotactically non-deviant /VC/-combinations.
Finally, let us consider the [L]—diphthongs. Here the
picture is different. The diphthongs [aj, A]] are perfectly
acceptable, and the diphthong [ul] is found in one native stem,
viz. huj. The diphthong [ej] is the most general pronunciation
in English loanwords like baby [belbi] (where the older genera-
tion often has [e:]: [be:bi]). But diphthongs like [e], vi, ®i,
®j, o] ] are clearly excluded. (As mentioned above, we disregard

the stylistically shortened diphthongs which may occur in words

like neg 'sheaf', syg *ill', besgg “visit' [nel?, syi?, bes¢1?]
(together with non-shortened forms as well as forms without the
glide); note, however, that e.g. [ol] never occurs as a result
of stylistic shortening (nor as a result of any other phonological

process).) Let us, therefore, define a phonological diphthong in

Danish in the following way: If there are (heavy) systematic re-

strictions on the choice of different vowel phonemes that can pre-

cede a given consonant phoneme belonging to the same syllable,

then the /VC/-combinations in question are phonological diphthongs;

or, in other words: phonological diphthongs are homosyllabic /VC/-
combinations exhibiting (heavy) systematic phonotactic restric-
tions of (internal) combinability.

This definition implies, as already mentioned, that the
Danish [ | ]-diphthongs can be considered phonological diphthongs
(quite independently of their manifestation as phonetic diph-
thongs), in contradistinction to the [y]- and [g]-diphthongs.

It should be added here that the so-called [&]-diphthongs
(see section 2.3 above), clearly do not satisfy this
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definition of a phonological diphthong: [8] is freely combinable
with the preceding vowel. This definition recalls earlier phono-
logical definitions suggesting that a phonological diphthong is
a phonetically complex vowel behaving like a single phoneme (cf.
Pike 1947a, pp. 62 and 149); the two definitions have in common
that they emphasize the tight connection (phonologically speak-
ing) between the two parts of the diphthong. The latter defini-
tion does not cover any Danish diphthongs, however (whereas it
seems more appropriate to languages like English). It may be
added that the result of these considerations, viz. that [i]-
diphthongs can be considered phonological diphthongs in contra-
distinction to the other phonetic diphthongs in Danish, agrees
well with certain aspects of Danish graphemic structure, cf.
Spang-Hanssen 1959, p. 191 ff).

If we now restrict the view to phonotactic regularities

of underlying morphemes, another picture emerges, viz. that the

phonetic diphthongs generally, i.e. also [u]- and [p]-diph-
thongs, exhibit a more restricted internal combinability than
other /VC/-sequences. It should be emphasized, however, that
underlying morphemes are highly abstract entities which seem
to be of a dubious psychological relevancy (as opposed to con-
crete word forms). It may nevertheless be iﬂteresting briefly
to survey the distributional facts from this point of view, too.
When we are so restrictive as to exclude morphologically shorten-
ed forms from consideration, we shall also be allowed to exclude
a few isolated monomorphemic forms as exceptions, by Spang-
Hanssen's criterion of generalizability (op. cit.). We are
here, in other words, concerned with the core of non-alternating
diphthongs (cf. section 3.4.1 above).

The core of [p]-diphthongs are derived from a short high
or low vowel phoneme plus /r/, i.e. the combinations /er, ¢r,

r/ do not belong to the core.

The core of [u]-diphthongs all have a low vowel as their

th

irst component: [89, ®U, DU, ag]. Thus these diphthongs, too,
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are deviant from other /VC/-combinations under the present pre-
suppositions (viz. that we disregard morphologically shortened
forms) .

The core of the [i]-diphthongs consists of only [Al] and
[ai], as already mentioned.

When we consider the [Vé]-sequences, on the other hand,
even the core of these represent the quite ordinary free com=-
binability typical of non-diphthongal /VC/-combinations (e.g.
bid 'bite',; bed '§flower) bed', med 'with', mad 'food', spyd
'spear', lgd 'hue', bud 'messenger', lod 'weight' [bid, bed, med,
mad, sbyd, 1¢d, bud, 1A8]; the combination of short /o/ plus &
is missing, but such an isolated gap is not peculiar of the /Vd/-
combinations) .

We have argued throughout this section that, whereas normal
(homosyllabic) /VCflez/—sequences had a loose connection (i.e.
free combinability) between /V/ and /Cfl/, and a tight connection
(i.e. restricted combinability) between /Cfl/ and /Cf2/, 'phono-
logical diphthongs' could be defined by the fact that they had a
tight connection between /V/ and /Cfl/' It should now be investi-
gated whether the counterpart of the tight connection between /V/
and /Cfl/ in a phonological‘diphthong is a loose connection be-
tween the second component of such a 'diphthong' (i.e. /Cfl/) and

a following consonant (/sz/), according to the following scheme:

tight loose
ﬁ.A__\,—'\ﬁ

; ) ; v .2

phonological diphthong': \Y% Cfl sz
other homosyllabic \Y Cfl sz
/VCC/-sequences: » — A

loose tight

1) I am indebted to Henrik Holmboe and Jgrgen Rischel for having
called my attention to this question.

2) It follows from the arguments to be given below that the {u1

and [ g]-diphthongs in fact constitute a third category, viz.

Yo By By
e T N

loose loose




According to the findings of Basbgll 1973b (p. 127 £f),
there is, in fact, one respect in which the connection between
/Cfl/ and /sz/ is looser if /chl/ is manifested by a genuine
falling diphthong, i.e. by a [i]-, [ul- or [p]-diphthong, in com-
parison with the case where /Cfl/ is manifested by a phonetic

consonant. This is the restriction that non-dental consonants

do not combine in the final part of the syllable.l However, /xr/

combines freely with following non-dental consonants (e.g. mgrk

'dark', sverm 'swarm' [m& pg, svaep?m]), presupposing, of course,
that the general order restrictions are not violated. And, al-
though genuine falling []]- and [y]-diphthongs generally do not

occur before homosyllabic non-dental consonants within the native

vocabulary, sequences like [aug, oif, aig] are certainly not

(structurally) excluded, compare the names Hauch, Leif [hau?g,

laj?f] and imperatives like strejk! 'strike!' [sdsaj?g].

By way of conclusion, we can just say that the [L]-diph—
thongs are phonological diphthongs in the sense that they exhibit
heavy internal combinability restrictions, in contradistinction
to other /VC/-combinations, including the [p]- and [uy]-diphthongs.
And further, that also the [u]- and [p]-diphthongs can be con-
sidered phonological diphthongs in the much weaker sense that the
corresponding /VC/-sequences exhibit (heavy) internal combina-

bility restrictions within (the core of) abstract morphemes (i.e.

when morpho;ogically shortened forms have been excluded from the

material, as well as certain exceptional root morphemes). Also,

1) This formulation presupposes that the nasal in the homorganic
sequences [mf, mb, ng] be considered a manifestation of the
phoneme /n/. This interpretation agrees well with the facts that
a final [n] in the first part of compounds etc. may be assimilated
as to place of articulation to a following obstruent (e.g. tandkgd
'gingiva' [tankpd/ténked]), in contradistinction to [m, n] (e.g.
tamges 'domestic geese', ungdom 'youth', sangbog 'songbook'
tamges/*tGngés, 5ndAm?/*3ndAm?2, sdnb3:2u/*sGmb5:?u]), and that
monomorphemic [md, nd] are not assimilated (e.g. amt 'county',

punkt 'point' [am?d/™an?d/*an?d, pon?d/™pon2d]).
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the falling [j]-, [u]- and [g]-diphthongs can be considered
phonological diphthongs in the sense that they represent a parti-
cularly loose connection to a following homosyllabic consonant.
Finally, it was noted that Vd-sequences, although they can be
considered phonetic diphthongs, are not to be classified as phono-

logical diphthongs in any of the senses discussed above.l
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GRAMMATICAL BOUNDARIES IN PHONOLOGY

Hans Basbgll

Abstract: This paperl is divided into two main parts:
(1) on grammatical boundaries in generative
phonology, including an overview of boundaries
in the phonology of French, and (2) which con-
centrates on the evidence for grammatical
boundaries, and where both French and Danish
examples are discussed. This bipartition is
mainly made for expository reasons, and there
is a considerable overlapping in the contents
of the two sections.

l. Grammatical boundaries in generative phonology

1.1 Boundaries in relation to syntax

Within the transformational-generative paradigm questions
like the following are central for the discussion of boundaries:
By which convention(s) are boundaries inserted? Are they in-
serted on the basis of the syntactic surface structure alone
(possibly in the readjustment component), or does the insertion
of boundaries depend on information which is available only on
deeper syntactic levels? If the latter .is.the case, are the
boundaries moved (by movement-transformations) together with
the material they delimit, or are they left behind? How are
the boundaries affected by the readjustment rules? I shall not
try to discuss these and similar questions here (let alone try

to answer them), since this approach implies the serious danger

1) The paper was read at the Second Meeting of Scandinavian

Linguists, held at Oslo on April 19-20, 1975, and at a guest
lecture at the University of Uppsala on May 22, 1975. I am in-
debted to Eli Fischer-Jg¢rgensen, Jgrgen Rischel, Nina Thorsen and
Oluf Thorsen for helpful comments on the manuscript.
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of over-axiomatising empirical issues (cf. Derwing 1973, Linell

1974). TI.e., so long as the theory of transformational-generative
grammar is not more well-established empirically than seems to

be the case for the moment, the answers to the questions raised

in this paragraph must remain equally uncertain.l It seems wiser
to me to take an alternative point of departure as mentioned

below.

1.2 Boundaries in relation to phonology

1.2.1 Inventory of boundaries

According to the principle of 'Occam's razor', no more
structure should be postulated than is necessary to account for
the observed data. éoncerning boundaries, the 'null-hypothesis'
which, accordingly, should be tried before we move to more com-
plex hypotheses, is that no grammatical boundaries are phono-
logically relevant. Each proposed distinction in boundaries
(i.e. each new boundary type introduced) must be separately justi-

fied on purely phonological grounds.2

1.2.2 Function of boundaries in phonological rules

According to Chomsky/Halle 1968, boundaries are units (in

the phonological string) which are cross-classified by distinc-

tive features (viz. the features [word boundary (WB) ] and
[ formative boundary (FB)]). In addition to # ([+WB, -FB]) and
+ ([-wB, +FB]), they operate with a = ([-WB, -FB]), a boundary

1) Furthermore, the use of syntactic surface structure (SS) in

phonology also implies the danger of circularity, since facts
of pronunciation (e.g. intonation and stress) are sometimes used
as clues for SS.

2) Thus I do not accept an argument like the following: We can

define a large number of different boundary types on grammati-
cal grounds, and each of these boundaries is potentially a phono-
logically relevant boundary which can be used at will (without
any 'cost', i.e. added complexity) by the phonological component,
since the input to phonology is the syntactic component (possibly
via the readjustment component).
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the postulation of which has been (justly) criticized from many
sides (apparently Chomsky/Halle do not consider the possibility
of a boundary [+WB, +FB]). If a specific boundary is mentioned
in the SD of a phonological rule, it only applies to strings
containing the mentioned boundary at the indicated place. Apart
from that, all occurrences of + in the input string to a rule
are irrelevant for the application of the rule, whereas all
occurrences of # , on the other hand, block its application
(unless, of course, a # is included in the SD at the appropri-
ate place).

McCawley 1968, in contradistinction to Chomsky/Halle 1968,
proposes that boundaries be (linearly) ordered in a strength-
hierarchy. The main function of boundaries is, according to
him, that they serve to define the domain of rules. Thus, each
phonological rule has a certain boundary as its "rank", and
each occurrence of a boundary of this rank as well as of a
stronger one serves to delimit (on one side) the extension of
each chunk to bé compared with the SD of the phonological rule.
This has become known as the ranking function of boundaries.

I think it is more or leés,agreed today that McCawley's hier-

archical model of boundaries is superior to the SPE-model.

Stanley 1973 distinguishes between three functions of
boundaries with respect to phonological rules: (1) rules
ranked by a certain boundary (or stronger ones), i.e. the func-
tion proposed by McCawley; (2) rules delineated by a certain
boundary (or stronger ones)} e.g. the rule which devoices final
obstruents in German; and (3) rules requiring a specific
boundary in their SD. Stanley furthermore argues that if rules
are formulated by means of variables, e.g. the mentioned final
devoicing rule not as: [-son] —> [ -voi] o q#
but instead as: X [-i?n] RANK:

[ -voi]

(where X indicates that segments may occur at the left-hand side
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of the environment and, consequently, the lack of a variable
to the right of [-son] indicates that the obstruent must be
final in the relevant chain 4+ _ #), then (1) and (2) above
reduce to one type. (According to the conventions of Chomsky/
Halle, on the other hénd, rules of type (2) reduce to type (3),
since stronger boundaries thanq#‘are symbolized by a sequence
of #'s; the SD [-son] it is thus also satisfied by [-son] # #
etc.)

The examples adduced as support for Stanley's type (3),
i.e. rules requiring a specific boundary in their SD, seem
dubious to me: they are mostly taken from the analysis of English
stress and vowel shift by Chomsky/Halle, and their account of
these phenomena seems dubious by any standard. Thus, it may be
concluded that the only well-established function (or at least
the central function) of boundaries is ranking, presupposing,
as already mentioned, that variables are used in the notation

of phonological rules, in the way suggested by Stanley.

1.3 An example: boundaries in French phonology

1.3.1 Inter-word boundaries

The 'null-hypothesis' concerning inter-word boundaries,
i.e. that no inter-word boundaries are phonologically relevant,
has never, to my knowledge, been seriously proposed. Nor have
other very simple hypotheses, e.g. that all inter-word boundaries
have the same phonological effect.

Selkirk (1972) found a distinction between two types of
inter-word boundaries which she (following Chomsky/Halle 1968)
formulated as # (separating words in a 'liaison-context'; they
may be called 'weak word-boundaries') and # # (separating words
in a 'non-liaison context'; they may be called 'strong word-
boundaries'). She found that the notion 'liaison-context' was
relevant for the application of several phonological rules.

(I shall not discuss her evidence here.)
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Selkirk viewed her results as a striking support of the
basic claims by Chomsky/Halle concerning boundaries, in the
following two respects: (1) There is (in French) only a distinc-
tion between # and # #, which follows from Chomsky/Halle's
principles of # -insertion (where 4 is inserted on both sides
of a major lexical category, i.e. N, V and A, and on both sides
of categories dominating a major lexical category), together

with their principles of reduction of sequences of #'s longer

than two. (2) She found, in agreement with the principles of
Chomsky/Halle, that there was never more than one:#:between a
non-major lexical category and an adjacent major lexical cate-
gory belonging to the same phrase, e.g. between a preposition
and a following noun in a prepositional phrase, or between an
article and a following noun in an NP. In order to account for
the liaison-phenomena which are highly dependent on style level
(briefly: the higher the style, the more instances of liaison),
she had to introduce a number of rules with the effect of re-
ducing # # to # in a given style, under certain grammatical
conditions. E.g. the sentence le petit homme prend un instru-

ment affreux is in labelled bracketing notation:

[ [1e [petit] [homme] ] [RE:end] Lun [instrument] [affreux] ] ] ]
i 3§ e, S
S NP A A N NNP VP V V NP . N N A A NP VP S

It receives the following boundary structure (in two tempi)

accordihg to the Chomsky/Halle principles (taken over by Selkirk):

# #le # petit# #hame# # # #prend# # un# instrument # Haffreux # H # #
\_V_____J ~—

g e

In casual style, a rule reduces # # to # between an A and a

following N in an NP (i;e. petit # # homme — petit:ﬁ: homme) ;




114

in higher styles, # # is reduced to;%-glgg between V and NP
in a VP (i.e. prend # #un —> prend # un); only in a very high
style, however, is#‘ # reduced to #_a_l_sg between an N and a
following A in an NP (i.e. instrument # #affreux — instrument
# affreux) (these facts of pronunciation can be found in most
traditional textbooks, by Grammont and others).

I have three observations to make on this issue:-
(1) Selkirk's evidence, of course, does not at all concern the
specific two-step derivation of boundaries by Chomsky/Halle
(cf. Wurzel's (1970) alternative one-step derivation, containing
features taken over from Bierwisch 1966). It only concerns the
general claim that not more than two different types of sentence-
internal inter-word boundaries may occur. (2) According to
Chomsky/Halle/Selkirk it should be completely excluded, in any
level of style, that# # could occur between an adverb in their
theory belonging to a non-major lexical category, and the
adjective (or participle) it modifies. This is true of trés

(trés aimable has obligatory liaison, cf. the old spelling con-

vention trés-aimable), but in casual spoken French there need

not always be liaison after bien (bien évident), and after

beaucoup liaison is quite often not made (beaucoup aimé).

(3) According to several investigations of "word-reduction"-
phenomena (e.g. by Wolfgang Dressler and Hakon Eriksson, cf.
Linell 1974, p. 67 ff (with references)), it appears generally

to be the case that the more casual or "reduced" the style

level becomes, the more grammatical boundaries lose their effect.

But in Selkirk's framework, exactly the opposite is the case:
the higher and more distinct the level of style becomes, the
more instances of # # are reduced to-#é . This problem will
be taken up in section 2.5 below.

The sentence boundary can be phonologically relevant also
in French, as discussed by Dell (1973). I propose the notation
4%%#:#:for a sentence boundary, in agreement with the notations

# # and #= for stfong and weak sentence-internal inter-word
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boundaries, respectively. This notation directly shows the
rank of the sentence boundary (cf. section 1.2 above); and
according to the Chomsky/Halle conventions it codifies the
hypothesis that a process taking place before a word-boundary
also applies if the word is sentence-final, whereas a process
taking place only sentence-finally does not apply word-finally

if the word occurs in the middle of the sentence.

1.3.2 Intra-word boundaries

The 'null-hypothesis' can be easily dismissed. Dell 1973
uses the plus sign (+, i.e. 'morpheme boundary') for all word-
internal boundaries, and no others. If this use of + is con-

‘sidered to be an automatic consequence of the definition of +,

it is of course empirically vacuous and hence infalsifiable.
But if, on the other hand, it is considered to be a testable

hypothesis, it can be rephrased like this: "all word-internal

boundaries have the same phonological effect, and this differs
from the effect of all inter-word boundaries". This interesting
hypothesis cannot stand up to the testing (see below).

Lisa Selkirk (1972) operates with a word-internal boundary
=, in addition to +. = is supposed to occur between prefixes
like in-, con- and learned stems, thus accounting for the drop-
ping, she suggests, of the prefix-final nasal before stems be-

ginning with a sonorant consonant, e.g. illégal, commémoratif.

I find this use of = no better motivated than the similar use

of = in English by Chomsky/Halle, since these learned formations
are predictable, by the very fact that the stem is [+savant],

a categorization which is needed anyhow to account for a lot of

vlearned morphology in French (and to introduce the boundary =!),

cf. native words like immangeable [&m3zabl].

In a forthcoming paper, I have discussed word-internal
grammatical boundaries in French extensively. In the present
paper, I shall therefore limit myself to a brief summary, and
refer the reader to Basbgll forthcoming for further discussion

and documentation.




I propose a distinction between two types of word-internal

grammatical boundaries in French, which can be symbolized by +
and # , respectively. + is considered irrelevant for the
application of phonological rules proper (as a consequenée, no
phonological rule contains a + in its SD). + may be relevant
only for principles of structuring the phonological chain, i.e.
for morpheme structure conditions and for principles of phono-
logical syllabification. #E , on the other hand, can block
certain phonological rules (see below), and, as the notation
implies, the word-internal occurrences of # have the same
phonological effects as the %# occurring between words in a
'liaison-context', as will be further clarified below.

The principles predicting the occurrence of # vs. +
are: #= occurs after prefixes and before the (obstruent) endings
/z/ and /t/. (/t/ is the 3d ps. ending, and /z/ the non-third

- and Zd) ps. 'ending, as well :as the plural ending in

(ves 1
nouns, adjectives etc.; these endings can thus be defined

grammatically, and the phonological characterization is probab-

ly only to be considered a short-hand device, cf. Basbgll forth-
coming. It should not be excluded a priori, however, that an
obstruent can more easily be separated phonologically from the
rest of the word.) + occurs before (other) suffixes. # occurs
after proclitics and before enclitics, except that there is
only a + before an enclitic subject pronoun. This can be (in-
formally) abbreviated in the following formula for a 'major
phonological word' in :French (see below) - the notation pre-
supposes that none of the # -reduction rules (# # —+ # in a
given style under certain grammatical conditions) proposed by
Selkirk (see section 1.3.1 above) have been applied:

(+enclitic

##(proclitic #)O (prefix-'i‘iﬁ)o stem (+suffix)o(# {i}) ;  subject) # #
(#enclitic
non-subj.) g
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(o means that the content of ( ) is present zero, one or more
times.) = The formula is slightly inaccurate in one respect:

a form like parlé-je, which is # #parl+efF z # zoH# # (I argue
in Basbgll forthcoming that the personal ending /z/ should be
present in the underlying form (and later be deleted by the
truncation rule), but whether this claim is true or not, is
completely irrelevant in the present context) immediately after
the application of subject-clitic-inversion (which is, according
to Kayne, a syntactic transformation distinct from the other
clitic movement transformations), is converted into

# # parl+e+z+3e# F# , i.e. all internal # 's are reduced to

+ in such forms, cf. Basbgll forthcoming.

This model should be interpreted in relative (as opposed
to absolute) terms: it prédicts e.g. that there is a' stronger
boundary between prefix and stem than between stem and suffix,
and, in parallel fashion, that there is a stronger boundary
between a verb and an encliticized object pronoun, compared to
an encliticized subject pronoun. E.g. in most styles a stem-
final high vowel is desyllabified before a suffix beginning

with a vowel (e.g. niant, maniaque [nj&, manjak]), but not a

prefix-final high vowel before a stem beginning with a vowel

(e.g. antiatomique, biannuel [3tiatomik, bianyel], not

*[Stjatomik, bjanyel ]J); and there are no styles which permit
glide formation in the latter but not in the former case.
Similarly, in many styles there is:vowel harmony between a stem
and a suffix (under certain phonological conditions), e.g.
cédant [sed3d, sedd], but not between a prefix and a stem (under

identical phonological conditions), e.g. prétend [pset3d], not

*[pueté]; and there are no styles which permit vowel harmony
in the latter but not in the former case. This offers evidence
for the stronger boundary between prefix and stem compared to
stem and suffix. But it does not, of course, exclude that in

much more reduced styles there can be glide formation and vowel

harmony in all the situations mentioned.
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Our parallel treatment of prefixes and proclitic "words"
is supported e.g. by the identical treatment of en in both

functions, compare enivrer, en avril [3nivse, 3navsil], emmener,

en Mauritanie [3mne, 3mositanil].

The independent status of the endings /z/ and /t/ is shown
by the fact that the part of the word before these endings is
in all respects treated as if it occurred independently, e.g.
with respect to schwa-treatment and stress. One may also refer
to the pronunciation [zami] (in non-standard French) for amis!
which suggests that /z/ is reanalysed as a plural-prefix.
Finally, a great simplification of French verb morphology is
obtained by the proposed analysis.

The particularly tight connexion between a verb and an
encliticized subject pronoun is indicated by the following
facts: (1) /o/ is regularly deleted in -je, -ce, etc.

(suis-je, est-ce [sqi:g, €s], etc.), whereas it bears the word-

stress and is never deleted in e.g. prends-le, sur ce, parce gue.

and others. (2) Vowel harmony may occur, even in relatively
high styles (acceptable to Grammont!) in est-il, es-tu [etil,

ety], but only if the enclitic is subject. (3) The distinction
between /e, €, o/ is always neutralized in favour of € in
phonologically closed syllables (a notion which is defined in
Basbg¢ll forthcoming). If the vowel is immediately followed by
# , the syllable is never (phonologically) closed. Thus there

is neutralization in favour of ¢ in parlé-je (prés.), parlai-je

(ps. simple), parlais-je (impft.), all pronounced [pasle:3]

(with vowel length conditioned by the following homosyllabic 3,
which agrees well with the hypothesis that je is treated as a
suffix); on the other hand, /a/ is kept as /a/ in parles, parlent,
/parl+s # z, parl+s # t/.
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1.3.3 Ranking of some French phonological rules

The boundaries discussed here, i.e. the sentence boundary
# # #, the strong word boundary # # , the weak word boundary
(identical to the strong word-internal boundary) # , and the
morpheme boundary (i.e. the weak (or irrelevant) word-internal
boundary) +, define four possible ranks of phonological rules
(principles of structuring, in the case of +) in French.

A fifth boundary, of a different type, is the syllable
boundary $ (cf. Basbgll 1974). Thus we have established five
possible ranks, each defining the extension of a phonological
chain which can serve as the domain for phonological processes,
Below I shall enumerate these five phonological chains and in
each case mention one or more processes which can apply to the
chains in question. As mentioned in section 1.3.2 above, in-
creasing "word-reduction" implies that more and more processes
apply to longer and longer chains (corresponding'to a decreasing
effect of the boundaries in question). This phenomenon is dis-
regarded in the following, where we only consider a rather
distinct level of style (with a high degree of segmentalization,
cf. Linell 1974, p. 66 ff).

(1) 'Phonological sentence'. Rules of rank £ # = :

phenomena in the beginning and end of (phonological) sentencesf

concerning schwa-dropping (cf. Dell 1973); in lower levels of
style, certain "word-reductions" (such as assimilations) apply
with the phonological sentence as their domain.

(2) 'Major phonological word'. Rules of rank # #:

liaison and stress ('accent du syntagme'); the 'major phono-

logical word' includes pro- and enclitics.
(3) 'Minor phonological word'. Rules of rank # : word

stress, vowel harmony and glide formation. 'Minor phonological

words' are the parts of the 'major phonological words', e.g.

'bound pronouns' (except encliticized subjects) and particles,
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but also, according to the present definition, prefixes and
the endings /z/ and /t/ (and the rest when all these morphemes
are subtracted from the 'major phonological word', viz. a stem
or a stem plus suffix(es)).

(4) The morpheme (or formative). There are no phono-

logical rules proper of the rank +, but morpheme structure
conditions (MSC) have + as their rank. It should be emphasized,
however, that MSC are "abstract rules" and thus of dubious
(psychological) relevance. (The principles of phonological
syllabification (as proposed in Basbgll forthcoming)lhave FE
as their rank, but under very restricted conditions they pay
attention to a + in their structural description.)

(5) The syllable. Rule of rank $: "closed syllable

adjustment", i.e. the neutralization of /e, €, a/ in phono-
P

logically closed syllables in favour of €. On more concrete
levels, the syllable seems to play an even more important

role (cf., e.g., Schane 1973, p. 52 ff). It may be added that
phonetic syllables represent a structuring of the linguistic
expression (Hjelmslev's term) so that it becomes easier to

en- and decode (whereas grammatical boundaries merely repre-

sent a projection of higher level information onto the sound

chain) .

These ranks seem to occur frequently in other languages,
and it might be possible to identify them on a cross-linguistic
basis, including their function as domain for rules. E.g.
the 'phonological sentence' may be defined as the maximal
domain for rules, and the 'minor phonological word' as the
minimal domain of phonological rulés proper, disregarding the
syllable which can be defined on independent grounds. The
'major phonological word' can then be characterized by means
of its relative position in between the 'phonological sentence'
and the 'minor phonological word'. The morpheme (or formative),
just like the syllable, can be defined independently of its

function as a rule domain. Let me finally mention that the
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notions 'pro- and enclisis' seem to be relevant in many
languages, and they follow in a natural way from the use of
ranks discussed here.

Note that the rules mentioned under (1), (2) and (3)
above represent productive processes, not abstract morphemic

relationships.

2. Evidence for grammatical boundaries in phonology

P

2.1 Descriptive convenience

If the postulation of a given grammatical boundary only
serves to define the domain of one rule it is, of course,
circular. But if several rules require the same boundary
structure, which furthermore does not complicate the descrip-
tion of any other rules, then a simplification of description
can be obtained by using boundaries (as in the French example),
Notice that this "simplicity" argument makes no claims as to
psychological reality of the boundaries in question.

Within the generative paradigm, it would be considered
very important whether the boundaries postulated are part of
a universally proposed inventory, and, more generally, whether
the principles of boundary structure follow (at least in part)
from 'linguistic theory'. Thus it would not be considered
circular, within this paradigm, to operate with a grammatical
boundary which only had an effect on one phonological rule,
if the occurrence (and location) of this boundary could be
predicted from the theory (boundaries should not be postulated
on the basis of phonological criteria alone, i.e. in the ab-
sence of any syntactic-semantic evidence for some sign boundary
at the given location).
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2.2 Independent definability of the boundaries

In the case of French, the boundaries can be defined

independently of their phonological impact (which motivated

the phonological use of the boundaries in the first place);
this definition, furthermore, does not presuppose knowledge
of individual lexicai items: it only refers to notions like
'prefix, suffix, subject (and possibly obstruent)'. These

notions are probably learnable (cf. Derwing).

2.3 Speculations on linguistic evidence of a non-
phonological kind

In French, prefixes seem to be phonologically more iﬁde—
pendent of the stem than suffixes. This may be related to the
following observations: (1) prefixes (in French) often appear
to have more content than suffixes, (2) suffixes typically change
the word-class of the stem (while not affecting the meaning of
the stem), in contradistinction to prefixes, (3) prefixes are
often lexically identical to separate words (e.g. par, pour, de,
d), in contradistinction to suffixes.

There is a distinction between il y a meaning 'he (etc.)

has there' and 'there is', respectively: [i! i al] (son argent,

d la banque) vs. [il j al] (du monde ici). This difference in

pronunciation agrees with an analysis of the former case as
(113r") y #a, where y is an independent word, meaning 'there'
(standing for "&+PRO" under certain conditions), and where any
other combination of subject-verb might have occurred instead.
In‘thé second case I suggest an analysis (il+)y+a, in agreement
with the completely frozen behaviour syntactically and semantical-
ly, cf. that il y a is often referred to as a 'particle' (in
agreement with its lack of declinability in number and person).
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2.4 Manifestation of boundaries

Another point is that # # and = 4= 4f are probably
potential pauses. This raises the further question whether all

boundaries can be manifested (in a more direct way than by

their impact on phonological rules like those mentioned above).
If certain quantity- (and other, e.g. FO or intensity) relations
obtain in respect to boundaries, this may 'count' (for the
language user) as 'manifestation (of the boundary)'. This im-
portant issue is very much open. I thus do not agree with the
(somewhat unclear) claim of Chomsky/Halle and others that all
grammatical boundaries must be erased at the end of the phono-
logical component: If the phonological component (in this con-
text) is meant to exclude 'phonetic detail-rules', then all
boundaries cannot be erased at the end of the phonological com-
ponent since the phonetic detail rules undoubtedly presuppose
the boundaries for their correct specification of the phonetic
output (e.g. as to the quantity of initial vs. final allophones).
If phonetic detail rules are included in the phonological com-
ponent, on the other hand, it is hard to see that the output of

this component could be the mentally relevant phonetic structure,

since we do not generally perceive the mentioned quantity re-
lations as such, but instead use this information to structure
the sound chain. (A quite different problem here is the distinc-
tion between languages like French and German, where phonetic
syllabification is highly dependent on word boundaries in German
but not in French. This distinction might be easier accounted
for if word boundaries are erased at different levels in French

and German, but this is, of course, highly speculative.)
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2.5 Psychological reality of boundaries

Psychological reality of phonological constructs is no
well-defined property: it has several 'layers', and the question
can be approached by different means which need not give uniform
results (cf. Linell 1974 with references). The general problem
cannot be dealt with here. Concerning boundaries, one aspect
of the question is the analyzability of complex forms which
might be revealed by means of psychological tests.

As already mentioned, there is a formal distinction be-
tween the function of boundaries with respect to level of style
pointed out in section 1:3.1l above, viz. that #Eib are reduced
to # in higher styles according to Selkirk's description of
liaison, whereas word reductions (belonging to lower style
levels) normally become more and more radical when boundaries
are weakened (or erased). It is common for liaison and word

reduction that absence of segments belongs to lower (as opposed

to higher) styles. It is also common for liaison and word re-
duction that application of the rule belongs to lower (as op-

posed to higher) styles, which seems to be the normal case for

optional rules (in agreement with the diachronic fact that

people who do not have a "new" pronunciation generally find it
"vulgar"). Thus, what is common to the two cases has to do with
the Erocess.of "reduction", not with the environment in which it
occurs. The formal distinction can be reduced to the fact that
the # -reduction rule in a case like C##V—>C # V bleeds

the truncation rule which applies to C ## (and to C # C), but
not to C # V (whereas a boundary deletion will normally feed
other rules). The psychological relevancy of this observation
is not clear, but the possibility should be examined that the

optional phonological rules (in casu: truncation (i.e. non-

liaison) as well as word reduction processes) are more relevant
psychologically than # -reduction rules of the type proposed
by Selkirk. This seems rather plausible to me.
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Below, I shall briefly discuss some Danish examples from

the standpoint of productivity, and furthermore mention data

from sound change and optional rules which appear to suggest the

reality of some but not all intra-word grammatical boundaries.

2.6 An example: some suggested evidence for some grammatical

boundaries in Danish phonology

2.6.1 The distinction between F# amdq&-%é

In Danish (like in French) there seems to be a distinction
between "strong" and "weak" word boundaries (which can be sym-
bolized by %t #% and:#:, respectively). 'Minor phonological
words' are pro- and encliticized, i.e. become members of a

'major phonological word', e.g. pd # gdden, gpr # det (there

even exists a particular encliticized form of det, viz. [28]
(together with [do]) with special stgdconditions, cf. ggr det

[ gende, ggpnde, gep?ed]). That enclitics behave like parts of
the major phonological word, not only with respect to stress,

is shown by the optional rule (in conservative Danish) gd — xd:
fagt, kog+t, skag+4=t, fik #=det [ feg/xd, kag/xt, sge:?g/xd,
fég/xde ], which never applies across #&;%; i.e., the only inter-

word boundaries which allow the rule to apply before them, are
the boundaries before enclitics. The distinction between # #
and # will not be considered any further here (notice that it
is difficult to use intonation and stress as direct evidence
for this distinction, since these suprasegmental phenomena may
be directly dependent upon the syntactic structure, without the
use of grammatical boundaries; cf. Rischel's demonstration
(1972) that compound stress can be deduced from the syntactic

surface structure without any "cycle").




2.6.2 The distinction between + and”ié

(i) Preliminaries

With respect to stress, there is a distinction between

compound stress (i.e. the normal stress pattern of compounds

and of derived words with a heavy native suffix like -hed,

-dom, =-skab) and non-compound stress (the elsewhere case).

If compound stress must be assigned in terms of boundaries, an
additional boundary (which does not, of course, explain anything)
should be set up for this purpose. I leave this issue open
here.

Throughout this discussion, we have presupposed the loca-
tion of all sign boundaries known, and this is, of course, an
oversimplification. Within the present framework where the
distinction between + and # 1is supposed to represent the
distinction between a phonologically irrelevant and relevant
boundary, respectively, this problem is not too serious, since
the dubious sign boundaries (if they are recognized at all)

will generally be instances of + (i.e. phonologically irrelevant).

(ii) Examples of the proposed boundary structure

I suggest that the boundary %ﬁ occurs e.g.: (1) before
stems (i.e. between the parts of a compound, and between a pre-
fix and the stem, e.g. sbl#= skin, ud #=g&, be # vise); (2) be-

fore (primary or secondary) stressed native suffixes, e.g.

ven # inde, dim # héd (before the primary-stressed suffix inde,

certain conservative varieties of Danish only seem to have + ,
cf. larerinde [le(:)Aéna, le(:)Aséna] ; before secondary-
stressed suffixes, which are always native, # appears to be
obligatory) ; (3) before certain obstruent endings, like /t/

(neuter) and /s/ (genitive).
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On the other hand, the boundary + occurs e.g.:
(1) before foreign stressed suffixes like &t, i, ist, isse

(e.g. lektorat, perfidi,.kontorist, abbedisse) ;

(2) before unstressed native suffixes like sel, ne (inchoative),

me, re (iterative) (e.g. fgdsel, gulne, fedme, bladre){

(3) before certain obstruent endings like /t/ (substantivizing).

(iii) Some descriptive evidence

The syllable boundary between two vowels (with inter-
mediate consonants) belonging to different morphemes always
occurs at the morpheme boundary if it is #=, but not (neces-
sarily) if it is + (in that case the location of $ depends on
the sequence of segments). All rules having the syllable as
their domain (cf. Basbgll 1974) thus support the different
"phonological strength" of the proposed boundaries.

The case of long vowels occurring before a hetero-mor-
phemic cluster in conservative standard Danish are highly re-
stricted (cf. Brink/Lund forthcoming). Our proposed boundary
structure restricts this occu.rence to VC # C-sequences
(furthermore there are a handful of isolated roots with VCC,
but there are heavy restrictions on the clusters allowed).

According to Rischel 1970, forms with the ending /t/
either undergo both vowel shortening and consonant gradation
(e.g. jagt, stift; cf. jage, stiv), or none of them (e.g.
vagt, adj., lavt; cf. vag, lav, adj.). He proposes that the
mentioned processes constitute "one complex rule" (although its

two "parts" have no intrinsic connection). Within the present
framework vagt, adj.: jagt, sb. are vag#£ t, jag+t, and both
rules (i.e. vowel shortening and consonant gradation) are of
the rank # . vag#£t [ve:?yd] is treated as vag [va:?y], and
Jjag+t [ jagd] as a monomorphemic word like tragt [twsagd].
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(iv) Productivity

The natural psychological interpretation of the proposed

distinction jag+t : vag#t (adj.) is that the latter is formed

productively from vag plus t, whereas the former is stored as a

unit (this does not exclude that the language user may be able
to perceive the morphological relationship between jage and
jagt, but it suggests that the relation is an abstract one).

Notice that the neuter /t/ is a productive ending in the lingui-

stic sense, i.e. it can be added to recent loanwords (and to con-
structed nonsense-words). The substantivizing ending /t/, on the
other hand, is unproductive, and the relation between the morpho-
logical pairs in question is often not transparent, or at least
not unambiguous (both semantically and phonologically), e.g.
grave 'dig' : grgft 'ditch', skrive 'write' : skrift 'writing'
(although a certain relatedness of sense may be felt in such
cases, the nouns in question must generally be considered lexi-

calized on purely semantic grounds, cf. below).

Productivity is thus a complex phenomenon, and the term
'productive' has been used in different senses. In the following
I try to illustrate some different aspects of 'productivity',
but I do not know to which degree they ought to be split up or
coalesced, i.e., I do not claim that the different aspects below
suggest a natural logical system.

When we consider the nature of the linguistic process, e.qg.
in a psycho-linguistic test situation, we may ask: Is the free
form XY (where X and Y are morpnemes belonging to the same word)

formed productively by the speaker in the given situation, e.g.

is the form XY in a concrete test situation formed productively
or taken directly from the 'lexicon'? There is hardly any doubt
that this question can be investigated empirically, e.g. if the
ending Y can be adjoined to constructed nonsense-words, then it
is productive, in this sense, at least in the test situation.
'If the ending Y can be adjoined to constructed nonsense-

words (i.e., if it is productive, in the present sense), we might
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try to investigate whether the free form XY is constructed, in

the speech situation, by rule or by analogy. E.g., if a re-

ference paradigm presented in connection with the test signi-
ficantly influences the results, this may be taken as indicative
of the importance of analogy, at least under such test situations.
(Pilot tests of this type have been made by John Ohala.)

And although there are undoubtedly enormous problems in under-
taking tests which are representative of the normal speech situa-
tion, I think, nevertheless, that the question whether rule or
analogy is used at a given occasion is a genuine empirical prob-
lem.

If a given linguistic device is not used productively in
the above sense, I think it is quite misconceived (i.e. bad
research strategy, in the present state of our knowledge) to
investigate further into the "psychological reality" of the
device in question and to make hasty conclusions on the speakers'
awareness or non-awareness of this linguistic device.

The term 'productive' is very often used about a linguistic
'device' (e.g. an ending) in the sense 'which can be added to new
words which enter the language'. This is what I call 'the lingui-
stic sense (of 'productivity')'. It is an open question whether
this phenomenon is identical to one or both aspect(s) of produc-
tivity mentioned above. The very fact that rule-productivity

and analogy-productivity might, in principle, be distinguished

in the test situation leaves room for doubt (and investigation!)
concerning the precise nature of 'productivity in the linguistic
sense'. To find out whether a given linguistic device is pro-
ductive or not in this sense, we need not make psycho-linguistic’
tests, but we should investigate the lexicon of the language
during a certain span of time (it is clear that the situation can
be found that certain meanings of an ending which is completely
productive with regard to its phonological shape and morphology,

are unproductive).
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Finally, the words 'productive' and 'predictable' some-
times appear to have been used interchangeably, but this seems
to me an unhappy choice of terminology since, in principle, these
concepts are distinct: an ending like =-ning (in Danish) is pro-

ductive (cf. kodning 'coding', (ned)frysning 'freezing (back)'),

but its meaning is not (completely) predictable (cf. skabning
'creature', vejning 'weighing', holdning 'attitude'), and it
seems unrevealing to speak of homonymy in the case of the (de-

verbal substantivizing) suffix -ning as -ningl, —ningz, etc.a

These forms are better accounted for by assuming that skabning,
holdning, etc. are lexicalized, i.e., the meaning of these speci-

fic forms must be available in the lexicon (although they are
X

completely regular as to pronunciation).
This is not the place for a general discussion of the

linguistic uses (and misuses) of the term 'lexicalization'. I
should only like to point to a completely different way of using
this term, in addition to the use made above which was, roughly,
that a linguistic 'entity' is lexicalized if it contains unpre-
dictable features (one may thus speak of lexicalization for phono-
logical, morphological, syntactic and/or semantic reasons, or,
more briefly: an entity may be phonologically, semantically etc.

lexicalized, in the present sense).2

1) Similarly, the lexicon must contain information as to the pre-
terite form mgdte 'met', with an (optional) short vowel as op-
posed to fgdte 'bore', since the former word is phonologically
unpredictable although it is semantically predictable. 1In a sense,
the form mgdte might thus be termed 'lexicalized (phonologically)'.

2) This very general use of the term 'lexicalization' may, of

course, be partitioned into a number of special types of lexi-
calization, e.g. the case (which is particularly interesting from
the phonological point of view of the present paper) that a gram-
matical boundary is (exceptionally) ignored for phonological pur-
poses, as we saw in words like jagt discussed above (cf. compounds
like st8ltrdd 'wire' [sdAIts3:23]).

a) Also in cases where several of the meanings of an ending are

productive (e.g. the nominalizing suffix -er), this ending is,
of course, semantically unpredictable (even when only the produc-
tive meanings are taken into consideration).
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The quite different use of 'lexicalization' alluded to above
occurs when one claims that a certain meaning can (or cannot) be
lexicalized, in the sense 'qualify as a lexical entry' (e.g., with
an example discussed by Richard Carter, the meaning 'be in a

certain bodily position' can be lexicalized in English (stand, sit,

etc.), but not in French (é&tre debout, etre~assils,” etc: )i ety

also the universal constraints on 'possible lexical items' dis-

cussed by James McCawley in connection with kill = cause-become-

not-alive). It should be noticed that this sense of 'lexicaliza-
tion' might also cover phonological and morphological structure
(since the notion 'possible lexical entry' includes phonological
etc. aspects), although the term has most often been used covering
semantic constraints only.

Finally, one word of caution concerning the psychological
reality of boundaries. Even if a form like fardes 'move’
[ fepdes] is analyzable to the native speaker into /ferd/+/a/+/s/
(cf. the preterite form faerdedes [fagdaéas]), it evidently does
not follow that fardes is formed productively from /ferd/ plus
/a/ plus /s/, and even less that the stem /ferd/ is psychological-
ly related to certain other forms, like fard 'travel' [fa:?g].
It can only plausibly be said, I think, that the (psychological)
analyzability of a complex form is a necessary condition for it to
be formed productively by rule.

(v) Sound change

Sometimes the term "analogy" is used in a wide sense refer-
ring to all cases where a sound change is not purely phonetically
conditioned, if the "identity of morphemes" can account for the

apparent exceptions, also when the crucial sounds belong to dif-

ferent words in the chain (e.g. Brink/Lund forthcoming). Within

the present framework this is not to be considered analogy, but
is a regular consequence of the fact that sound change generally

does not affect sentences but smaller (probably separately stored)
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units. Given the proposed sound change XA — XB, where X, A and

B are sounds (or classes of sounds), we can investigate which
sequences of X-boundary-A are turned into X-boundary-B, and which
are not. From this investigation a certain domain of the sound
change can be established, and this may shed light on the (psycho-
logical) reality of grammatical boundaries in phonology. Most
often, recent sound changes in Danish seem to be blocked by the
occurrence of # (within the present framework), i.e. they do not
apply across the boundaries between the parts of a compound, etc.
For example (cf. Brink/Lund forthcoming), the (diachronic and syn-
chronic) rule a — [-grave] unless before [ +grave] (i.e., roughly,
o becomes a except before velars and labials, /r/-contexts excep-
ted) accounts for the distinction tand 'tooth' [tan?] : tam 'tame'
[tam?], etc.; but o does become a before a velar or a labial which
is separated from o by a # according to the present framework,
e.g. sofapude 'sofa cushion' [s&:fapli:82]. And the (diachronic
and synchronic) rule s — A/___r applies in fiskeri 'fishing',
malerisk 'picturesque' [ fesgasT7:?, m2:1ABisg] (although pronun-
ciations with [a] can be heard); but in compounds like hellerist-
ning 'rock engraving', taskerem 'bag strap' [h€lssEsdnen, tdsge-
g&m? ], pronunciations with [A] instead of [e] are excluded.

When we find isolated examples of apparent compounds or
phrases which do nonetheless undergo the change in question, this
may be due to the fact that this compound or phrase has been
lexicalized, and this can often be confirmed on semantic grounds.
I shall only mention two particular (and probably uncontroversial)
examples. One is the phrase- hvabehar meaning '(beg your) pardon'.

Although it is etymologically identical to hvad behager 'what

pleases (you)' [va(d)beh®:?ya], it is pronounced [vabesh&:?].

The reduction #:(?)yA — a:? has a number of parallels (old doub-
let forms) which will not be discussed here. But the pronuncia-
tion [vabs=-] instead of [vabe-] indicates that there should be no

# between /a/ and /b/ within our framework. This agrees well




with the fact that the phrase is completely frozen semantically
and syntactically. - The other example is frokost 'lunch' which
is normally pronounced [fsogasd] (or possibly [ fgokasd]) although
it is (etymologically) compounded from fro [fso:?] 'early' and
kost [ kasd] '"food' (via MLG). According to the normal principles
for the pronunciation of compounds, it should be pronounced

[ fsdkAsd]. Instead, it is treated as a simplex word where /o/
accordingly is lowered to [2]; the weakening of /k/ to [g] may be
due to the reduction (from secondary stress to weak stress) of
the second syllable, cf. the possible analysis of unstressed
[Asd] as a manifestation of /ersd/ (and cf. chokolade [fokola:ée,
Jogo-, [oge-] etc.). The phonological treatment of the word
agrees well with its semantic unpredictability ('lunch' is not
semantically equivalent to 'early food'), and with the fact that

the word fro is decidedly archaic.

3. Concluding Remarks

The topic of grammatical boundaries in phonology is a
crucial one today when a dominating linguistic paradigm, that of
generative grammar, has come under severe (and, in my view, justi-
fied) attack for empirical vacuity and unsupported and implausible
psychological speculations (cf. Derwing, Linell). (Although it

can still be defended as a (in some senses elegant) descriptive
system.)

If the formations which generativists claim are created by
rule (and thus not stored as separate items) are not analyzable
(segmentable) for the native speaker, i.e., if the grammatical
boundaries postulated have no psychological reality, then the
generativist claims seem very weak. But if there are psycho-
logically real (word-internal) grammatical boundaries, on the

other hand, we can start investigating whether the morphemes are
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abstract or concrete, etc. This investigation should, of course,

employ scientifically sound methods.
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DANISH R AND ADJACENT SHORT STRESSED VOWELSl

Steffen Heger

Abstract: This is a presentatiorn of the main features of the
distributional pattern of Danish r and of some for-
mant measurements of r-combinations. The possibility
of describing /e, &/ after /r/ as ultra-short diph-
thongs is discussed.

14 Bntroduction

There are, in modern Standard Danish, two types of r-sounds.
One is generally described as a comparatively fricative, unrolled,2
back r, which is said to occur both voiced and voiceless, the
other as a comparatively vocalic r, a non-syllabic, low vocoid3
(Andersen 1954; Fischer-Jgrgensen 1962). In this paper, the two
r-types will be rendered by [y4] and [g], respectively, and will

be termed "contoid" and "vocoid" r.

1) I thank Hans Basbgll, Lars Brink, Eli Fischer-Jgrgensen, and

Jprgen Rischel for valuable help and critical remarks in con-
nection with the preparation of the manuscript. Lars Brink has
further been of great help in plotting JR's vowels in Jones'
cardinal vowel diagram. Janet Gunzenhauser has suggested many
valuable improvements of my English style.

2) Lars Brink suggests (personal communication) that Danish con-

toid r should be regarded as a kind of vibrant, which, unlike
ordinary vibrants, has rapid and irregular vibrations accompanied
by Triction.

3) The concepts "vocoid" and "contoid" are used as suggested by
Hjelmslev 1954 (who uses them almost as Pike 1943). A vocoid
is thus a voiced, non-lateral, non-nasal, frictionless, continuant
sound, that may be syllabic or non-syllabic. A contoid is any

other sound.
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At an earlier period, there was only one type of r-sound,
the contoid r. Vocoid r is the result of a weakening of the
fricative r in postvocalic position. For details of this de-
velopment, see Brink and Lund (1975) and section 3.1 below. In
phonological descriptions, the two types of r-sounds are general-
ly regarded as members of the same phoneme (e.g. Andersen 1954;
Basbgll 1969). Lars Brink has argued, however, that contoid and
vocoid r are, in fact, commutable, and that they should there-
fore be described as separate phonemes (personal’communication).
For arguments in favour of this opinion, see section 3.1 below.

The Danish vowel system has been strongly influenced by
the existence of the r-sounds, partly because a number of vowels
have been lowered/retracted before or after r (e.g., the vowels

in words like tres, skrift, earlier pronounced [gges, séuefg],l

are now pronounced [gsgas, sgsafgd ] by young people); partly be-
cause earlier [a] has been preserved after contoid r {e.g., raske
[aaséa]), while in other cases, it has developed into [a] before
coronal (i.e., dental, alveolar, and alveolo-palatal) sounds and
zero (e.g., aske [asaa]); and, finally, because r in some cases
has merged with the preceding vowel, which has resulted in the
addition of two more vowel phonemes (/a p/) to the inventory,

cf. ane [=#:ns] vs. Arne [a:nsa], and 4le [o:10] vs. ézig [p:1a].
Formerly, a discrete r was pronounced after the vowel in words

like Arne, arle, so that the vowels in word pairs like ane and

ézgglcould be regarded as bound variants.

The purpose of the present paper is to contribute to the
description of Danish r, both contoid and vocoid, and of the ad-
jacent short stressed vowels. In section 3, the main distri-
butional peculiarities concerning r and adjacent short vowels
will be given. The consequences of the distributional pattern
for the phonological description will be touched upon, but it
is not my intention to go into a detailed discussion of Danish
phonology. In section 4, some acoustic data about r and adjacent

vowels taken from sonagrams will be given.

1) For the values of the vowel signs, see below.
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The kind of Danish described in this paper is approximately
the same as that which Basbgll (1969) calls Advanced Standard
Copenhagen. Thus, forms that are correlated with either relative-
ly high age, relatively low socio-economic class, or some speci-
fic region in Denmark are excluded, which is not to say that
everything that does lie within the chosen norm is treated ex-
haustively.

The phonetic notation used is that of IPA, except for the
following modifications: ;

Primary stress is shown by acute accent (but not all cases
of primary stress are indicated). A non-syllabic vowel is
rendered by [ _] under the vowel sign, e.g., [e]. The following
vowel signs have for practical reasons been redefined: [e, @, o]
= IPA [es, @4+, 0.]; [e, ®] = IPA [e~, ¢~v]; [2, E] = IPA [g, @],
[al = IPA [e*]; [a] = IPA [a-]; [0] = IPA [o¢+]; [A] = IPA [a=?]
(thus [A] is used as a sign for a (slightly) rounded vowel); [»] =
IPA [pse]. When diacritics are used, they refer to the above
mentioned vowel values. Thus Dg 1= IPA [e~*]. The signs [3]
and [éﬁ] are used as signs for the vowel segments in words like

rem, tret and drgm, r¢gnne respectively, without indicating any

specific phonetic values; thus the sign [“] does not in this
paper have the traditional IPA-value "centralized". When the
precise quality is not under discussion, the signs [:] and [qg]
are used for the second components in "i-" and "u-diphthongs"
respectively, i.e., in words like vej, st¢j, and syv, hav (noun)
[vay?, sgaL?, sye?, hool, disregarding the precise values. [.]
and [o] are used for the corresponding syllabic sounds, i.e.,
for the last sound in words like veije, stgje, lgbe, have [vagt,

sdart, I¢Qo, hzgo] (provided that they are not pronounced with

[e]). [t] and [e] are undefined with respect to lip position.

As the "stpd"-sign, [’] is used, as recommended by IPA; [?] has
the usual value, "glottal stop".




2. . Earlier descriptions of Danish r

2 e Contomd b 4

Jespersen (1906, translations mine) describes Danish voiced
contoid r as follows: "... the root of the tongue is retracted,
so that a slit is formed between it and the uvula or (and) the
pharyngeal wall. The velum is closed and blocks the nasal cavity,
but the uvula, which is generally totally inactive, may now and
then, especially in formal speech, start vibrating ... The vocal

cords vibrate" (p. 79). He compares contoid r to [y] and states:

"thus r ... in ordinary Danish pronunciation only differs from
[q]l ... in being formed farther back in the mouth ..." (p. 37).
About unvoiced r he says: "Our r is in most instances voiced, but
it becomes voiceless ("pustet") [g]z .o afRér psob; keoX, -thus
prise [pgi-se]3 - [bri+ss] brise ..." (p. 57). These descriptions

are not changed in the third edition, published in 1934.

Also Andersen (1954, translations mine) describes the place
of articulation as uvular-pharyngeal and describes the articulation
as follows: "While by the related slit-shaped velar approximant
[y] all of the back of the tongue is raised high towards the soft
palate, the movement is in the case of [5] restricted to the rear
part of the tongue, which is but slightly raised, rather being
pushed backwards -towards the pharyngeal wall and the uvula, while
at the same time the rear palatine arches are drawn together
horizontally, so that the opening, as opposed to the flat slit in
the case of [y], here approaches the shape of the tube (groove)"
(p. 349). As for the degree of constriction, he says: "the Danish
[8] is unrolled and very lax and open" (ibid.). Also Fischer-

Jgrgensen (1962) describes the place of articulation as uvular-

]

1) IPA [y]
2) IPA [g]

3) More correct (in Jespersen's notation) would be [bri-sa]. See
below, section 3.1.
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pharyngeal and mentions the contraction of the rear palatine
arches, but in addition she says that contoid r has a lowering
of the uvula and that this sound has a lower jaw position than

(y]l (p. 75). Fig. 1 shows median profiles of contoid r.

2.2 +Voecoid r

Under the heading "Central Vowels", Jespersen (1906, p. 85)
describes the vocoid r as "... a 'vocalic r' that is distinguished
from the consonants by greater distance between the tongue and
the pharyngeal wall and the velum and altogether by more lax
muscle activity". Grove (1927) draws the logical conclusion from
this and describes (monosyllabic) vowel plus vocoid r as a diph-:
thong. According to Grove, the lip position is determined by the
surrounding sounds; he describes the movement from vowel to vocoid
r as a movement towards [o] (after rounded vowel) or [a] (afﬁer
unrounded vowel). Also Diderichsen (1957), Basbgll (1973) and
Heger (1975) describe the connections of short vowel plus vocoid
r as diphthongs; Basbgll and Heger mention that the lip position
is determined by the surrounding sounds. Basbgll describes the
gliding as directed towards a low back vowel, while Heger and
Brink and Lund (1975) describe the end point as a central vowel,
except for the speech of older people. Andersen (1954) describes
the vocoid r as "a pharyngeal vocoid, appr. = [p]" (p. 349), but
as he sometimes uses the sign [s] for vocoid r, a sign that is
undefined with respect to lip position, he probably does not con-
sider vocoid r to have fixed lip rounding.

3. Distributional description

It was mentioned above that the two types of r-sounds are
traditionally regarded as allophones of the same phoneme. It is

not my intention to discuss the validity of such an analysis.
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Figure 1

Contoid r; tracings from X-rays. a and b: contoid r
as spoken between low back vowels by two different

subjects (after Fischer-Jgrgensen 1962). c: after
Forchhammer 1942,

Figure 2

Examples of points of measurement in relation to the
time scale in words with contoid r. Arrows: beginning
of formant transitions from r to vowel ("contoid r");
crosses: F2-maximum; square: Fl-maximum. The words

are rippe and repsen (as spoken by the author).
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I shall confine myself to a presentation of the main distribu-
tional properties of the two types of r-sounds, especially those
which have consequences for the way in which the phonological
analysis is carried out. Further, the (phonetically) short
stressed vowels occurring adjacent to r-sounds will be enumerated.
The rules given below all have the word as their "domain", i.e.,

they only concern utterances consisting of one word.

3.). “Distribution of the r-sounds

The most important limitations of the distribution of the

two kinds of r-sounds are the following:

(i) contoid only occurs immediately before a vowel

r
(ii) vocoid r only occurs immediately after a vowel.

A "vowel" is here to be understood as a syllabic vocoid. As [&~+]
is a vocoid in Danish, [?*] is included among the vowels.

The two r-types are further limited in their distribution
with respect to the individual vowels and consonants. Concerning
vowels, see section 3.2 below. Concerning consonants, the fol-

lowing limitations for contoid r can be mentioned:

(iii) when [8] occurs in word-initial groups, it is always
preceded by [§, ¢, 5] or [v], e.g. brise, drdbe, gris,

vred;

S

, alor [f], e.q. prise,

(iv) [g] only occurs after [h, ¢
tro, ‘krat, fred;

(v) word-initially, [y] does not occur in three-consonant

groups.
The occurrence of initial contoid r can thus be summarized
in the following formulae:

(a) ({(s){y, ¢, g}, v}) & [+syllabic]
(b) {B. qs, 5, f} g [+syllabic]
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Note that [8] and [g] have overlapping distribution, as both
occur after [h] and [§], and that they accordingly are commutable.
Compare also minimal pairs like prise - brise, krigs - gris
[byi:se = buizse, fEl:’s - §ui:’s].l In most phonological de-
scriptions, this difference between [y] and [5]2 is regarded as

a manifestation of the difference between /p/ and /b/, /k/ and

/9/ respectively (/pri:se, bri:ss; kri:’s, gri:’s/).

1) "Vowel with 'stgd'" is written [V:’] where [V] stands for any
vowel sign. This notation is to be understood as [VV’], thus
s3I =[H* kK :
2) Eli Fischer-Jg¢rgensen points out (personal communication) that
r may be voiceless after b, d, g; she prefers to describe the
difference between pr and br etc. as one of aspiration. 1In this
connection I should like to draw attention to the difference be-
tween what I shall tentatively call "breathed" sounds and voice-
less sounds. Voiceless sounds are sounds without vibration of
the vocal cords; e.g., [s], [d], and [h] are voiceless sounds.
Breathed sounds are sounds with a comparatively large air flow
through the glottis; the air flow must be greater than that of
ordinary voiced sounds. Thus [s], [h], [A], and the murmured
(breathy) vowels are breathed sounds. As the properties of voice-
lessness and "breath" may be present or absent in a sound segment
independently of each other, the following diagram may be set up:

voiced voiceless
all voiced sounds voiceless stops; voiced,
except the murmured nonbreathed sounds
sounds. during whisper; possibly
noppreathed some voiceless continu-
ants, e.g. Danish r
after b,d,g.
murmured vowels and voiceless continuants
the corresponding that do not belong to
breathed non-syllabic sounds the "pigeon-hole" above,
([r)). e.g. [s], [h], Danish r

after p,t,k.

Thus, what Eli Fischer-Jgrgensen describes as an aspiration dif-
ference might also be described as a difference in the degree of
air flow in the segment following the stop. Of course, the two r-
sounds, the breathed and the nonbreathed r, are commutable any-
way. Note that voiceless continuants are generally understood to
be breathed. As there is no appropriate symbol for voiceless but
nonbreathed sounds, [8] will be used in this paper for nonbreathed
contoid r, whether voiced or voiceless.
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Traditionally, contoid and vocoid r are said to be in com-
plementary distribution, so that contoid r occurs only in (syl-
.lable-)initial position, while vocoid r occurs in (syllable-)
final  position (e.g., Basbgll 1969). However, both [&] and [ g]
occur in intervocalic position, as appears indirectly from rules
(i) and (ii) above, and they are, accordingly, not in comple-
mentary distribution.

Firstly, the two r-sounds occur in intervocalic position
conditioned by word conjunction, either in utterances with more
than one word, or in compounds. Consider, for example, utter-

ances like de raber 'They call (out)' and han giver a4l 'He treats

to eel' [gis5:’ha, haoaig5:’l], or compounds like iturevet and

urafstemning [iqShGuao’§rl, Ggagsdem’nen]. 'Accordingly, it will

be possible to form minimal (utterance) pairs that show the com-

mutation [s] - [e], for instance, S8 giv rivalen fred 'Then give

the rival a little peace' - Sa giver I hvalen fred 'Now you give

the whale a little peace' [sﬂéiuivé:’!nfgéév - sﬂéigivé:’{nfgéév].
(On the other hand, the position of the word boundary, if any,
will be indicated by the kind of r-sound that occurs, because the
word boundary, according to rules (i) and (ii), must go immedi-
ately before an intervocalic [s] and immediately after an inter-
vocalic [e].) Thus it is clear that the difference between vocoid
and contoid r may be the only difference between two semantically
different utterances, or that [s] and [e] are commutable. Of
course, the fact that there may be a glottal stop between vocoid
r and the following vowel in such cases does not contradict this
conclusion.

Secondly, the two r-sounds occur in intervocalic position
in simplex words (including derivatives). In most of these cases,
the two r-sounds alternate freely, with contoid r being favoured
by:

1) Note that other phoneticians use the'sign [2] for the vowel

i %g}words like tremme, strakke, which in this paper is rendered
y La].
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1) strong stress on the following vowel
2) articulate speech
3) a rare word

4) conservative language,
whereas vocoid r is favoured by:

5) weak stress on the following vowel

6) slurred speech

7) a frequent word

8) speech of the younger generation

9) the fact that the following sound is, or has
developed from, [a]

10) occurrence after a short stressed vowel.

The quality of adjacent vowels may also play a role.
Note that, in some cases, [v] alternates with other sounds than
(e], compare, e.g., fyrig [fy:si, fy:a,], hare [ha:us, ha:a],
However, some simplex words always have vocoid r, even if

all the factors favouring contoid r are present. This is the

case in derivatives with the endings -agtig ('-like' or '-ish')
or -inde ('-ess'). That words like majorinde and storagtig,

(derived from major, stor) [maroeéna, sgogdagi] always have

vocoid r (while words like rigoristisk and professorat (derived

from professor) [biéoungIsﬁ, bgofesosl:’d], generally have con-
toid r) cannot be predicted on the basis of the phonetic proper-
ties of the words in question.

Since the two r-sounds, in the cases where they have the
same distribution, are not in free variation, each of them con-
stitutes a (pre)phoneme. Therefore, any phonological description
that wants to get by with only one /r/-phoneme must account in
some other way for the words that have [e] in spite of rules 1-4
above. (Probably this would be done most expediently by having
a commutable syllable boundary (which we can render by /$/), which,
in this connection, only occurs in words that, in spite of the

above mentioned rules 1-4, always have vocoid r. It would, in
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addition, require the manifestation rule: "/r/ is always mani-

fested as vocoid r before /$/".)

3.2. The short vowels occurring adjacent to r-sounds

3.2,1. "'short vowels after contoid xr

front central back
unrounded rounded unrounded rounded rounded
high [i] Brit [y] brynje [u] brud
[o] rod
[2] bredt [ce] grynt [5] gradd

low [3] brat [& ] grgnt [a] brat [A] front [»] rov

The above table displays in order of phonetic value the (phon-
etically) short vowels occurring after contoid r, including an
example of each possible combination of contoid r plus vowel. }
The combinations [g=, ke, 53, gﬁé], i.e., contoid r followed by i
non-high front vowel, have developed gradually from earlier 1
[ge, g®, ge, gel respectively. Therefore, qualities closer to

the earlier pronunciations can also be found, mostly with older
speakers (Brink and Lund 1975). 1In the other cases, vowel quality

and vowel length are not conditioned by the r.

3.2.2. Short vowels before vocoid 3

front back
unrounded rounded rounded
high (1] svir [y] styr [u] turban
[e] klaver [¢] dgr (verb) [o] sort (adj.)
[e] hver [e] d¢r (noun) ([2] &erne)
low [g] forvar [Cg ] forstgr




In words like forver, qualities between [2] and [a] occur. Simi-

larly words like forstgr have [(E ] or lower qualities. 1In the
case of many younger speakers, there is no [e] before vocoid X
instead, they have [g]. Also [®] before [g] is rare with younger
speakers, who thus frequently only have 3 commutabie vowels in
each of the front series, i.e., [i, e, gl and [y, ¢, @ ]. The
occurrence of short [e, €, ¢, ®, o] before [2] is conditioned
by the fact that earlier long [e:, €:, @:, ®:, 0:] (including
the corresponding "stgd"-vowels) have been shortened as a part
of the general shortening of vowels before vocoid r (and the
corresponding syllabic sound [A]). This shortening, which is
not obligatory except for the younger speakers (and even then
not in all types), is much less widespread in the case of [o(:) ],
compare [2:’Ana] &erne without shortening vs. [2e’ansa]. (For a
discussion of the words spirrevip and spiritus, see section 4
below.)

It thus appears that, for speakers who have both [e] and
[g] and [®] and [CEJ before [e], there are eight commutable
short front vowels and therefore eight (pre)-phonemes. As for ,
the back series, there are three commutable vowels, but [2] occurs

somewhat more infrequently than the other vowels.

3.2.3. Short vowel both before and after r-sound

front back
unrounded rounded rounded
high (4] xix [y] gryr [u] Ruhr
[o] ror
[e] strgr ([o] rderne)
(2] rer
low [ ] ror

The combination contoid r plus [@g] only occurs when [e] is an

inflexional suffix, cf. infinitive strg [sg5m:’], present tense
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strgr [sguse:’g, sduvee’], the last form with shortening of the
vowel. As for [o], see section 3.2.2 above.

4. Acoustic description

In this section, some acoustic data will be presented
concerning the two types of r-sounds in Danish and their adjacent
short vowels, compared with short vowels not adjacent to r. The
data are based on a sonagraphic investigation of two speakers
of Standard Danish. The two subjects, JR and MBL, read the fol-
lowing word lists (MBL did not read list no. 3): |

List no. 1: List no. 2: List no. 3:
hippie [hipi] rippe [siga] hirse [higsa] T B
yppe [yhe] ‘krybbe [gyyge] hyrde [hygde]l /y/
gubbe [éupa] gruppe [éuuga] ~urter [ueda] /u/
sippet [se@@r]l ribset [uagsév] /e/
heflig [hefli] rgffel [5mf!] /o/
humle [ homla] rumme [ soma ] /o/
heppe [hepe] repsen [sdphsn] herse [haesa] /e/
gmme [ ema ] rgmme [ sC ma ] grken [ Ggéq] /e/
oppe [Aba] rubber [safaA] : /2/
haste [hasga] raste [uasga]} Jat
hapse [habsa] rapse [Bapss]

The phonetic transcription above is not a reproduction of the way
the two speakers read the lists, but rather a kind of "standard
transcription". List no. 3 only contains words whose short vowels
are not short due to the above-mentioned shortening before vocoid
r. The three word lists were read three times by JR, who was

born in 1934 and speaks standard Danish (somewhat conservatively

for his age). Lists no. 1 and 2 were read twice by MBL, who was

1) Some pecple pronounce this word with an [i] which, however,
was not the case for these two subjects.
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born in 1930 and also speaks standard Danish. Both subjects are
males (and phoneticians). The recordings took place at the
Institute of Phonetics, University of Copenhagen, with profes-
sional equipment. Sonagrams, both narrow and wide, were taken
of all the words.

According to traditional phoneme analysis, Danish has 10
short vowel phonemes, of which /e, ¢, ¢, ®/, and /a/ before
coronals and zero, have clearly different allophones after con-
toid r, while the other phonemes have practically the same vowel
quality after contoid r as in other positions. The word list
above indicates which vowels are generally regarded to be allo-
phones of the same phoneme. Earlier, the allophones after con-
toid r had the same quality as in other positions, so that the
present-day difference between the qualities of /e, ¢, ¢ =/, and
/a/ before coronals, in the position after contoid r and their
qualities in other positions is caused by the contoid r. The
influence of contoid r has resulted in a lower and/or more re-
tracted quality after r than in other positions. Similarly,
vocoid r has caused a lowering of earlier [e, @] to the present-

day [g,(@ ] in words like herse, ¢rken. On the other hand,

earlier [e, @] before vocoid r, e.g., in hirse, hyrde, has been

raised to modern [i, y]. (The words spirrevip and spiritus may,
however, retain [e], probably for reasons of vowel harmony.)
Vowels whose quality is relatively low and/or retracted due to
the presence of an r-sound will hereinafter be termed "r-coloured
vowels". '

It will be seen that the word lists permit the following
kinds of comparisons:

1) r-sounds occurring after/before different adjacent
vowels may be compared (e.g., [8] in rippe (/ri../)
and [8] in ribset (/re../) or [e] in hirse and [g]

in herse);
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2) A vowel adjacent to r may be compared with the "same"
vowel in other positions (e.g., [i] in rippe and [i]
in hippie or [i] in hirse and [i] in hippie);

3) r-coloured vowels may be compared to the corresponding
"un-coloured" vowels (e.g., [2] in ribset and [e] in

sippet or [@] in herse and [e] in heppe).

The sonagrams were measured in order to determine the
formant frequencies. The intention was to measure the formant
frequencies at the points that corresponded to the articulatory
target position of the vowels and the r-sounds. 1In words from
list no. 1, the vowel was measured at the beginning of the vowel
segment (except in gubbe and sippet). The points of measurement
in words with contoid r are examplified in fig. 2, where a dot
denotes a point of measurement. -It was not possible to measure
the target position in the case of contoid r because there was
not sufficient energy present; instead measurement was made at-
the beginning of the transition to the vowel<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>