On the Relationship between Phonology and Phonetics
Eugeniusz Cyran

Nalezy fonetyke od fonologii odrénia¢, ale nie nalgy ich oddzielé.
Phonetics and phonology should be told apartnbtitaken apart [EC].
(Stieber 1955: 73)

1. Introduction

In his brief note, Stieber lays out his views oa tklationship between the two
components of language by saying that “phonologicaisiderations which are
not based on phonetic studies hover in the air.the other hand, phonetic studies
which do not aim at a phonological synthesis aeetmally pointless [EC]" At
first, the above quotations look paradoxical. Ham ¢wo things be told apart if
they cannot be taken apart, and studied separaWly& are the criteria for
deciding that a given phenomenon is phonologicghametic? What is the nature
of their relationship if phonology and phoneticse ardeed autonomous?

Any discussion of the relationship between phoggland phonetics assumes
implicitly that these are indeed two separate iestitStieber warns us, however,
against two opposite perspectives in the way plomicdl or phonetic studies can
be carried out which he considers bad practice.n8lbgists are advised to
ground their work in phonetics, while phoneticiaase cautioned that their
endeavours should serve higher purpose — phonalogynithesis, whatever that
is. More than half a century later, the above qasestare still relevant and the
debate concerning the relation between phonologlypdonetics is even further
away from a solution. A variety of points of viewist, including those which
exclude one of the two components from grammar. s€guently, the very
question of the relationship between phonology agpfibnetics becomes
immaterial. Thus, on the one hand, there is a gtpmsition of Ohala (1990), who
maintains that there is no interface between pluogyland phonetics because
phonetic theory itself is sufficient to deal withet observed sound patterns in
languages. Though largely correct — phonetic thesrpndeed making constant
progress and is outstripping phonology in more arade areas to do with the
organization and behaviour of speech sounds — Giillaeems to distinguish the

! “Rozwazania fonologiczne nie oparte na badaniach fonegdzrwiszz w powietrzu... z&
badania fonetyczne nieazhce do fonologicznej syntezy sviasciwie bezcelowe” (Stieber 1955:
73). It was professor Piotr Ruszkiewicz who drewattgntion to this quote.



two fields, if only terminologically, by saying, feexample, that “...phonetics
offers one of the most obvious paths between plogyahnd other disciplines” (p.
165). What is phonology then? It appears that bytirg the existence of an
interface between phonology and phonetics, and cadivim a close integration
between the two fields, Ohala is no less paradbxian Stieber. Or, to put it
differently, he might be talking about the samenghas Stieber, though from a
strictly phonetic perspective which is covering ;x@nd more ground in the
‘universe of speech’, allowing for phonological #yesis, yet not offering a sharp
definition of what phonology is, or should be. Ghahen, responds positively to
the postulate that phonology and phonetics shoatdba taken apart, and offers
only a phonetic perspective on how to tell thenrapa

On the other extreme, we find proposals such ae Hadl Reiss (2000, 2008)
who draw a sharp line between form and substaxcéyaing phonetic substance
from phonology, and arguing that the latter is anpatational module of
grammar, while the former is ndfTheir position is sharply an eloquently laid out
in the following quotes, of which the first one seeto be compatible with the
views of Stieber. The second one, however, suggiss phonology and
phonetics should be taken apart, or does it?

The modular approach to linguistics, and to scigncgeneral, requires that we
both model the interactions between related domaivts sharply delineate one
domain from the other (Hale and Reiss 2000: 158).

Phonology is not and should not be grounded in ptics since the facts that
phonetic grounding is meant to explain can be eéeériwithout reference to
phonology. Duplication of the principles of acoastand acquisition inside the
grammar violates Occam'’s razor and thus must balagoOnly in this way will
we be able to correctly characterize the univemsspects of phonological
computation (p. 162).

On a closer inspection, what Hale and Reiss sayptsncompatible with either

Ohala’s or Stieber’s views. It is simply a diffetephonological, perspective. One
that does not ignore the results of phonetic resedn the contrary, it seems to
embrace it happily because the core of the substiee research programme in
phonology is that substance-based speech souretrsaghould have a phonetic
explanation only. Consequently, pure phonologydésmputational module which

is much smaller than it is generally assumed, bdbes exist as separate from

2 For a recent survey of a broader range of propass, e.g. (Kingston 2007).



phonetics. An additional and long-standing argumerfavour of substance-free
phonology mentioned by Hale and Reiss is baseti@ffact that phonology must
be modality free as there is such a thing as tlem@logy of signed language. All
this, however, does not mean that some way ofinglghonetics with phonology,
just as signs and phonology, should not be sougHtether this type of
phonological practice ‘hovers in the air’ is theneampirical question.

In this paper, | attempt to fully embrace the isf the views of both Stieber
and Ohala by working from a phonological perspectsimilar to Hale and
Reiss’s. The seeming paradox in the first quotéhis paper calls for a no less
paradoxical solution. | start with the assumptibattphonology and phonetics
cannot be told apart (delineated) if they are akén apart first. How they interact
is another issue, which will also be addressedtligjrl begin from a phonological
perspective of Government Phonology (GP), whichrse® be a good candidate
for a substance-free model, if some modificatiores implemented. Secondly, |
assume phonology and phonetics to be autonomaddsaftart) yet interacting in a
conventionalized way to form a sound system (nkenaapart). It will be argued
that most of the confusion in the discussion onnplmgy and phonetics stems
from the fact that sound systems are mistakenHonplogy.

2. Sound system, phonology and phonetics

In the ‘universe of speech’, a sound system isstira total of phonological and
phonetic aspects which together are responsiblihéoobserved phonetic facts. In
this model, a sound system cannot be identifiedh ywhonology, because that
would ignore phonetics. Neither can a sound sysiendentified with phonetics
only. In other words, a sound system stands bethi@abserved phonetic facts in
a given language, but it cannot be directly idesdifwith phonetics. As a
consequence, phonetically observed facts are nitelgnindependent of the
particular system in which they occur. Phonetictdaare always a result of
phonetic interpretation of phonological represaotat They follow from the
system, and as such they may be ambiguous andanfiise To understand a
sound system, one has to find out how phonology@rahetics interact in that
system. Both phonology and phonetics are sepanat€an be studies separately,
but when sound patterns or systems are taken autouat, the two aspects must
dove-tail to produce the results. The graph inafig the discussion below further
clarify how phonology relates to phonetics in argbaystem.



(1) Sound System = Phonology + Phonetics

(grammar-internal) (grammar-external?)
Representation & Computation Phonetic interpretation
- privative categories - universal principles
- (un)licensing, spreading - languagestam specific
- (de)composition conventions (rules)

- sociolinguistic modifications

2.1. Phonology

The phonological side of the equation comprisesesgmntation and computation,
that is, a phonological structure organizing a afesymbols, and principles of
their manipulation. For reasons of space and ralsathe discussion of
representation is restricted to melodic primesn{elets), while prosodic structure
is left out. A concrete illustration of the propbsall be based on the laryngeal
system(s) of Polisf.

The privativity of phonological categories whick assumed here has been
argued for elsewhere and does not require additiargumentation (see, e.g.,
Avery 1996; Harris 1994, 2009; Honeybone 2002, 200&rson and Salmons
1995; Lombardi 1991, 1995). Likewise, not much rseéa be said about the
computation, especially within GP. In this theareti model, segments are
composed of one or more elements and require llmgn&Jnder insufficient
licensing conditions, for example, due to a paléicyprosodic context, segments
may be decomplexified (decomposition), while preess of spreading of
categories may lead to addition of elements to tiegsrepresentations of
segments (composition). Below, | provide a simetifand rather uncontroversial
illustration of the four instances of processing emgions: licensing,
decomposition, spreading, and composition, ignodatgils which are irrelevant
to the discussion. (2a) shows voice assimilatiot@saposition due to element
spreading. | follow, e.g., Gussmann (2007) in assgmthat it is the laryngeal
element {L} that is responsible for the voice castr among Polish obstruents.
The voiceless series is unmarked. In (2b), we elesar phenomenon of final
obstruent devoicing (FOD) in Polish as decompasitloe to weak licensing in
the word-final context.

% One should probably use the term ‘laryngeal sigtesy’ here, equating ‘system’ with language
and allowing for a number of such sub-systems t@dmt of a larger system involving various
dimensions, for example, vocalic, place, manneynigeal, etc.
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a. voice assimilation b. FOD v weak licensing
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prosba[prozba] ‘request’ mat [meag] ‘sticky substance’

Given that the voicing contrast in Polish is indesgressed by the presence of a
privative element {L} in the representation of vett obstruents, the processes
illustrated above can be described in the followway. If &/ is composed of
elements {x,y,z}, its voiced congene# fs one element more complex, that is,
{x,y,z,L}. In [prozba], the laryngeal element is spread from the valg
obstruent. On the other hand, in phal} was present lexically, but delinked.
FOD is a case of decomplexification under weaknkteg and turns {x,y,x,L}
into {X,y,z}. This is more or less the essence oivative analyses of such
phenomena. It should be emphasized that the unohgvkéceless) obstruents do
not receive any further specification — they ardenpreted as voiceless
unaspirated if {L} is not present in the represéota

What is more important for our discussion is how tategories receive their
phonetic definition in a substance-free phonoloflye answer to this question
will not change much of the above analysis because&an always assume that
the set of symbols we use to discuss phonologicahpmena, willy-nilly, must
already contain information as to what a given mhogical category corresponds
to in the real world (of phonetics). Neverthelesgossible way of looking for an
answer will be offered below.

The question of substance acquisition relates &dadfrthe three main points of
interaction between phonology and phonetics (Kimgs2007). In discussions of
the definition of distinctive features, the typigatoblem is whether they are
articulatory, acoustic, or auditory, or in fact, ether they could holistically
involve all types. An imminent verdict on this issis unlikely, and, as | will
argue below, unnecessary. From our perspectivehefrelationship between
phonology and phonetics a more important quesgems to be whether phonetic
theory can model the emergence of the substandbeofistinctive features.
Whether melodic primes are emergent and need npbbiilated to be innate is
not a problem for substance-free phonology. Thestiure that remains then is:
what is a feature, a categorical distinction, withcsubstance? Our tacit
assumption at this stage will be that it is simalgecision to use an additional
contrastive dimension by assigning a new privatbaegory to one of the



resultant contrastive series. The property will digen flesh by a systemic
interface with phonetics. For example, in the cak¢he £—z/ contrast, where
{X,y,z} constitute the common denominator, it isnatter of introducing a fourth
element, or a fourth dimension of contrasts.

One of the functions of phonology is to defineegairical contrast. In privative
models this boils down to a presence or absenca pérticular property to
distinguish two segments. If no contrasts are uset particular dimension, e.g.
laryngeal, then one series of obstruents is tyfyickdund — the voiceless
unaspirated, e.g. HawaiidnVe may assume that such languages do not use any
laryngeal elements, a fact that will be represebidw with a superscripted zero
next to C, which stands for an obstruent, thaiGs).

In languages like Polish, or Icelandic, which havvo-way laryngeal contrast
among obstruents, that is, between a voicelesspuated and fully voiced for
Polish, and between a voiceless aspirated andlesgenaspirated for Icelandic,
only one laryngeal element is used. In Polish,nttaeked representation involves
the presence of {L} in the voiced series (Gussm2Dd7), while the neutral series
is ‘toneless’ (¢ vs. ©). In Icelandic, on the other hand, the distinctisnthat of
(C™) for the aspirated series, and’Cagain, for the voiceless unaspirated one.
This, in essence, is the Laryngeal Realism viewn@ybone 2002, 2005; Harris
1994, 2009; Gussmann 2007). For completeness, ayeadd two other types of
systems: one with three and one with four contrasseries, which can also be
represented only with the two laryngeal elementatioered above. Thai contrasts
three series /b,ph while Hindi has a four-way contrast /b, /.

The privative representation of laryngeal congastGP, which uses only two
elements for this dimension, including the Hindseaappears to be compatible
with the finding of Lisker and Abramson (1964) thaere are three major
phonetic categories which are utilized by languaged which, as in the phonetic
descriptions above, can be quite elegantly illatsttaby means of points or
regions along the VOT continuum. Firstly, thereful voicing, which can be
referred to as long lead or negative VOT. This propcorresponds directly to the
phonological element {L} in Laryngeal Realism. Sedty, there are consonants
characterized by a short lag (voiceless unaspiragtaps). This phonetic
realization seems to correspond most readily totheral obstruent (T which is

“ It need not be stressed that {x,y,z} are not sainents or dimensions. What exactly makes up
the fricatives is not relevant here.

® In considerably fewer cases, it is the voicedeseré.qg., in Yidiny (Keating, Linker, and Huffman
1983).



present in all four systems mentioned above. Rinainsonants may have a long
lag (voiceless aspirated stops). The element resiplerfor this distinction is {H}.

The relationships between the phonetic contrastst sommonly used in
languages and the GP elements is illustrated bfottosving graph®

(3) closure release

b b
VOT: %

A
ct C° c"
Hawaiian - € -
Polish € C -
Icelandic - C c
Thai ¢ (o c
Hindi ¢ (o c g1 = c-*H

Each system has to have the unmarked seri#sf{Ghould be noted, however,
that this involves a range of realizations fromglslly voiced to voiceless
unaspirated. A laryngeal element, either {L} or {Hppears only if a two-way
contrast needs to be represented. Thai and Hinldieuboth elements, but the
latter language allows them both to be present single segment. [bis a
plosive which begins with a long lead and ends vattong lag. The English
system, for comparison, is phonologically similai¢elandic in that it is assumed
to use {H}. However, its neutral obstruents areenftealized with some voicing,
also called passive voicing. It is interesting toten anticipating a little the
discussion of phonetic interpretation, that thespeasvoicing is possible only in
‘aspiration’ languages using {H} and impossibleLisystems. There seems to be
an asymmetry between voicing and aspiration langsidbisker and Abramson
1964), in that fully voiced obstruents do not castrwith partially voiced ones,
while voiceless unaspirated can contrast with Jegsaspirated (e.g. Icelandic).
Thus, one contrastive region can be establishati®WvOT lead side, and two on
the lag side. This asymmetry may follow from th@epl phonetic fact that both
perceptually and articulatorily it is difficult toontrast fully voiced with slightly
voiced objects, and to control degrees of voicing.

® The common practice is to use plosives in illugires of VOT.
" In aspiration languages, spontaneous voicing (@dled passive voicing) may occur. The term
‘passive voicing’ will be explained further below.



So far, we see an almost biunique relation betwibenthree phonetically
defined contrastive values along the VOT continuconresponding directly to
three possible representations of stops in elethewnty, where full voicing in the
signal corresponds to the presence of {L}, aspiratelates to {H}, and voiceless
unaspirated objects are typically neutral. Thusegithe phonological marking
that is used in a given system it is directly olmgavhat phonetic values will be
used to express it, and vice versa: long VOT leadhe signal suggests the
presence of {L} in the representation of a giverstollent, while aspiration leads
us into thinking that it is connected with {H}. the Laryngeal Realism view were
correct, phonological representation would alwags umambiguously read off
from the spectrogram, and phonetic interpretatiooulds be rather trivial.
However, the main problem with this model is thatioes not work, at least for
one of the two major dialects of Polish, as willdb@wn below. First, let us look
at the phonetic side of the sound system.

2.2. Phonetics and phonetic interpretation

The phonetic side of the sound system presentdd)icontains principles of a
varying degree of generality rather than importafi¢eir role is strictly related to
phonetic interpretation of phonological represeatatFirst, a distinction needs to
be drawn between universal phonetic principles andsersal principles of
phonetic interpretation. These terms are not symamug. The former relates to
physiology of speech and to phenomena which castiidied independently of
phonology. One example of such a principle is tbeegal aerodynamics leading
to spontaneous vibration of vocal folds and itsibitton. The second term —
universal principles of phonetic interpretations—aimbiguous and misleading. It
suggests that phonological representétioontains universal instructions as to
how it should be pronounced. This would be compatibith the Laryngeal
Realism view presented above. However, it seenmghbalirection of motivation
may be the reverse. Phonetics provides optiondohetic interpretation, which
are selected or associated with particular phoncdbgrategories in a chiefly
arbitrary fashion. Secondly, phonetic interpretatis always system dependent,
that is, language specific, rather than univerSi@vertheless, if we understand
phonetic interpretation as a relation establishetiveen phonologically defined

® It is possible that we also need a distinctionmeen phonology proper, as a substance-free
computational module, and phonological represemmafincluding lexical representation), in
which substance in the sense of established cdonedietween subsegmental representation and
phonetic interpretation are present.



categorical contrasts and the phonetic contrasggeons, as in the case of the
three regions along the VOT continuum, we could aentify what appears to be
a universal principle of phonetic interpretatiornet principle of sufficient
discriminability in production and perception. dtuniversal in the sense that most
known languages seem to follow’iThe universality in terms of production is
guaranteed among humans due to physiology. Ontkieg band, the same cannot
be said about perception. It may be possible tometically define a universally
potential maximal number of phonetic contrasts padicular dimension. Just as
in the case of the VOT continuum, it is possibled&dine such contrasts in the
vowel space as well. The actual perception of sprsais always curtailed by the
particular system they have acquired. Thus, peimepis to a great extent
language specific, unless we want to talk abouem@l and not the actual sound
systems.

Returning to the VOT contrasts, phonetics provicegons which allow for
minimal phonetic distance and therefore for disaration. However, it is the role
of phonetic interpretation conventions to exprelss tategorical distinctions
provided by phonology. This is where the univerpanciple of sufficient
discriminability, or better, sufficienthonetic distanceomes into play, which is
to a great extent dependent on the number of iatdiemanding expression in a
given phonetic space (see, e.g., Liljencrants amaidlom 1972). Thus, for
example, languages with a two-way laryngeal conhttesd not to select the
maximally dispersed phonetic categories: long V@dd (fully voiced) contrasts
with short lag (voiceless unaspirated), rather thath long lag (voiceless
aspirated).

Sufficient phonetic distance does not only meart twatrasts need not be
maximized, it also means that there is somethikg & minimal distance. One
example of this has already been mentioned withe@sto the VOT continuum.
Namely, no contrasts between full voicing and péntioicing (long and short
VOT lead) can be found (*/b# Another interesting example concerns the
interpretation of the neutral obstruentS)(® English and Icelandic in relation to
the marked congener fC Recall, that the neutral obstruents may be pelssi
voiced in English and tend not to be so in Icelandiis fact coincides with the
phonological and phonetic robustness of aspiratighe two languages. Icelandic
aspiration is stronger than in English, both adoaly and in terms of
phonological behaviour. It tends to survive in mooatexts than in English, and

® The principle has been applied, for example, ® uhderstanding of vowel systems (see, e.g.,
Schwartz, Boég, Vallée, and Abry 1997).



may be subject to temporal shifts rather than lesphenomenon called pre-
aspiration (Gussmann 1999). The observation whidkelevant to this discussion
is that robust aspiration minimizes the chancepé&ssive voicing, and vice versa.
It appears then, that the relation between the tletruent series in these
languages observes something like a sufficienawdest, where both the marked
and the unmarked series are subject to a coordinadation. The following
graph attempts to express the main points of oscudision so far. Below, the
black circle denotes the marked obstruent serielsilewthe white circle
corresponds to the unmarked congener. The dotteddetween the black and
white circles indicates the sufficient phonetictaise, which is rather symbolic,
and it cannot really be measured in, e.g., tempord$ as the graph may suggest.
The slight shift of the English marked-unmarked paithe left in comparison to
Icelandic indicates that the aspiration is lessusbland that the unmarked series
may be subject to passive voicing. It is passiveijli be recalled, because there is
no phonological category standing behind it. It merely a systemic
interpretational phenomenon.

(4) Phonetic distance and variation
closure release

Polish a. @i o /ol vs. Ip/

Icelandic b. S ° Ip" vs. Ipl
Germanic<

English c. | o-f ° _ IpYvs. 1

phonological symbols: c ¢
VOT: lead lag

Universal and language specific principles of phienaterpretation do not seem
to have a clear boundary, especially with respecettain types of segments, for
example, obstruents. Let us dwell a little on theesiion of the aerodynamic
conditions inducing vocal fold vibration (voicing) order to be able to show how
this universal phonetic principle is affected bysteynic (language specific)
considerations.

The vibration of vocal folds occurs under specialodynamic conditions
involving a number of articulatory parameters. Tdesired effect of these
articulatory settings is to achieve a sufficienblin air pressure and air flow
between trachea and pharynx (Chomsky and Halle;19&8e and Stevens 1971).
The drop in air pressure is inhibited in segmentsciyv are produced with some
narrowing in the vocal tract because occlusion detd intra-oral air pressure
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build-up. These simple physical facts are respdadiy the so called universal
markedness tendency for vowels and sonorant consoma be voiced and for
obstruents to be voiceless. In phonological desonp, these simple aerodynamic
facts are often expressed by the use of the fatigwlefault rules (e.g., Gussmann
1992: 43; Rubach 1996: 77,80).

(5) a. [sonorant] —  [+voice]
b. [obstruent] — [-voice]

While (5a) seems to be overwhelmingly correct —egvand sonorant consonants
are typically voiced, obstruents seem to defy tngpssedly phonetically natural
rule in (5b). First of all, sonorant voicing is @eally consideredgpontaneous
which has lead to proposals that it should not kgressed phonologically by
means of any feature or element. This is also ts&tipn of a number of privative
feature frameworks, including the Laryngeal Realisitew and the model
presented here.

As for obstruents, under certain articulatory aodtextual conditions they also
may be spontaneously voiced (Westbury and KeatBg6)l We may generally
describe these conditions as lenis articuldfi@md voiced environment, that is,
adjacent vowels or sonorant consonants. Due téatttehat, unlike in sonorants,
such voicing is dependent on the environment, ausigf spontaneous, the term
passive voicing is often used to refer to this situatio;.g(, Kohler 1984).
Westbury and Keating (1986) note an interestingag@x about some of the
languages possessing only one series of obstruReatsll, that this concerns the
segments which we symbolize a8 @at is, laryngeally unspecified ones, which
are typically realized as voiceless unaspiratedis Moiceless articulation is
maintained also in contexts (voiced environmentyvhrich spontaneous voicing
would be phonetically more natural. It would sedrent, that the default rule (5b)
above may in some cases be phonetically unnatWaistbury and Keating
acknowledge that this lack of voicing is due to me@owerful principles’, for
example, a systemic tendency to maintain the plorsémilarity among the
positional allophones. Clearly, these more powepiuhciples override natural
phonetics and should be viewed as stemming from intkeraction between

% These include, for example, relatively short ctesucontracting the respiratory muscles,
decreasing the average area of the glottis andeihsion of the vocal folds, decreasing the level o
activity in muscles which underlie the walls of teapraglottal cavity, actively enlarging the
volume of that cavity, etc.
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phonetics and phonology. These are phonologicalpeddent decisions on
phonetic interpretation of segments.

To conclude this part of our discussion. Thusifas, clear that phonetic theory
alone turns out to be insufficient in the studysotind systems. Likewise, without
phonetics providing predictable contrasting regjossbstance-free phonology
would be equally lacking. It appears that phonetterpretation is not a
phonological instruction. Rather, it is an intedaphenomenon. Phonology
provides the number of contrasts, while phonetrowides the possible phonetic
contrasts. The relation between the two could pistéy be quite arbitrary?
though complying to some principles. Below, | relanother argument in favour
of the arbitrariness of the relation between phogyland phonetics in sound
systems.

3. Sandhi voice assimilation in Cracow-Poznan Polish

Polish divides into two dialect groups with respicvoicing: the Cracow-Pozha
(CP) and Warsaw (WP). The phonetic and phonolodmetls in these dialects
seem to be generally identical, except for thenaigstion phenomena across word
boundary, the so called sandhi voicing. Thus, bditdects have a two-way
laryngeal contrast between obstruents involvingyfutoiced and voiceless
unaspirated congeners. Both dialects boast the faomesses, such as final
obstruent devoicing (FOD) and word-internal voissimilation (VA). However,
the voice assimilation phenomena in the externabisacontext are markedly
different. In CP, a word-final obstruent becomesced before any voiced
segment beginning the following word, that is, befa voiced obstruent, a vowel,
or a sonorant consonant. In WP, on the other hamide assimilation occurs only
if the following word begins with a voiced obstraefhe facts are independent of
the lexical representation of the final obstruent.

The data below show lexically voiced and voicelgsgs in the context before
another word beginning with a vowel ("}, a sonorant consonant ('§ a
voiced obstruent (_T), and a voiceless obstruent (\C The superscripted voice
values here a purely phonetic.

' The arbitrariness of these relations deservesgelodiscussion which will have to be reserved
for another occasion. Suffice it to say that, likethe acquisition of vocabulary, the relation
between the concept and the phonological form éxgiresses it is not at all arbitrary to the
learners of their language. It is rather arbitifanthe linguist.
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(6) WP CP

a. kwiat akacji ‘acacia flower’ t-a da _V
b. kwiat rézy ‘rose flower’ t-r dr| _ 8

c. kwiat bzu ‘lilac flower’ d-b dbl _ €
d. kwiat paproci ‘fern flower’ t-p tp _ T
e. sad apelacyjny ‘court of appeal’ t-a da ‘W
f. sad rodzinny ‘family court’ t-r d-r|

g. sad wojenny ‘court-martial’ m dy _ T
h. sad karny ‘criminal court’ t-k tk T

Let us begin with some general observations. Kirdgtle fact that the lexical
origin of the word-final obstruent is irrelevant () above — they behave
uniformly — suggests that we are dealing with simneé of neutralization in that
context. In terms of privative representations ussed earlier, the common
denominator of the two lexical representations #mel target of sandhi voice
assimilation is an unmarked obstruenf)(® Secondly, as the data above show,
both WP and CP have a sandhi assimilation. Howene//P it is limited to the
context in which the trigger of assimilation is @ced obstruent. In other words,
somehow voicing in obstruents is distinguished fithiat in sonorants in WP, but
not in CP. The entire analysis of CP sandhi voidmglependent on how this
distinction is expressed in phonological models.

In binary feature models in which sonorants, idolg vowels, also carry
[t+voice], the distinction between sonorant voicargl that in obstruents cannot be
expressed in the representation. It is writtenninthe assimilation (VA) rule. In
WP, the VA rule specifies that [+voice] spreadsydnbm obstruents, while in CP
this feature spreads irrespective of the type gfremts in which it resides. It is
clear, that sonorants must have [+voice] in thejresentation, otherwise, the VA
rule in CP would not be able to refer to them a&gyars. What is not so clear is
how phonology distinguishes between an autoseginiatiaiire [+voice] that can
spread from one that does not, as is the case in WP

In most privative models, however, sonorants dbhave a feature [+Vvoice],
and, for example, in Laryngeal Realism they do negeive this property in the
process of derivation, or through defaults eitt8norants are non-specified for

'2|1n phonological models using a binary feature esystwhere Polish /p/ has [-voice] and /b/ has
[+voice], the delaryngealized common denominatoa ithird type of segment, one that never
surfaces. It is available for assimilation processely at a particular stage of derivation. Rulés o
assimilation which aim to produce a different voi@ue than the default one on that obstruent
must hurry.
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voice because they are voiced spontaneously. ghaumological category stands
behind sonorant voicing, then, obviously, they adrbe triggers of phonological
voice assimilation. This has good and bad consexpse he positive outcome is
that we have a representational means of distihgigsbetween the voicing in
obstruents as due to the presence of a phonolagatagory, and that in sonorants
in which it is spontaneous (phonetic). Thus, the Nke in WP could simply say:
‘spread Lar’, where Lar stands for a laryngeal gattg, in our terms the element
{L}. The negative side of this analysis, which isngpatible with Laryngeal
Realism, and follows the representation of voic®alish proposed in Gussmann
(2007), is that it seems to work only for WP. lattkialect € must be interpreted
as voiceless unaspirated unless it receives theeale{L} by spreading. Since
only obstruents have this element, the analysidigiethat sandhi voicing will be
restricted to that single context, e kwiat bzu[kf'ad bzu] ‘lilac flower. On the
other hand, the scope of the CP sandhi voicingneéspressible in an L-system
proposed by Gussmann. In CP, it will be recallemthlbstruents and sonorants
voice the word-final neutralized obstruent)Ce.g.,kwiat ré&y [kfjad rai] ‘rose
flower’, kwiat akacji[kf'ad akatsji] ‘acacia flower .

A solution to this problem was proposed in Cyr&01(1, 2012) which, if
correct, has far reaching consequences for LarynBealism and for the
relationship between phonetics and phonology. tntsht is proposed that the two
dialects of Polish have opposite lexical repredenta of voicing with respect to
which series of obstruents is marked with a larghgdement and which one is
neutral. This entails markedly different phonetiterpretation rules, which lead to
practically identical phonetic facts (observabléaglabut with a notable exception.
Let us first look at a relevant graph illustratittte representational difference
between CP and WP.

(7) Polish dialects in Laryngeal Relativism
closure release

a. Warsaw .t s, ¢

b. Cracow-Pozna fo T—
b p t
VOT: lead lag

_ Cvs. C

C° in WP cannot be interpreted as voiced under ahgrotonditions than the
presence of {L}. This is the effect of being theutral series in an L-system. CP,
on the other hand, is an H-system, where the maskeds is on the lag side of
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the VOT continuum. €in CP is only technically (representationally) tsame
object as €in WP. However, its systemic situation is differefhe principle of
sufficient phonetic distance between the two semedorces its phonetic
interpretation to be fully voiced (long lead). Thwge are dealing here with a
system in which €must be passively voiced, and that voicing — é@rsons to do
with phonetic distance — must be more robust th&@atwve observe in, for
example, English. For this reason this case isnga&eseparate name in Cyran
(2011), namelyenhanced passive voicinl is not impossible that this realization
has another cause apart from systemic interpretalibe close contact between
the dialects — they belong to one language — ea$ophonetic uniformity in the
interpretation of the two series as voiceless unatsu versus fully voicet

Arguments in favour of the disparate phonologregiresentation of the voice
contrast in the two dialects of Polish are givethi references quoted above. For
our purposes it is important to see how this ‘mid system allows us to
understand CP sandhi voicing and what this analydis us about our main
problem of the relation between phonology and phosieLet us begin with the
former aspect and note that when an obstruémh @ given system is interpreted
as voiced, or even fully voiced, then its voicirsgphonologically speaking no
different from that in sonorants. Namely, therenis phonological category
standing behind this voicing that could be manifada by phonological
computation. Predictably, such obstruents shouldhbe on a par with sonorants,
including vowels. There is one difference thougtheTpassive voicing in
obstruents, unlike spontaneous voicing in sonoyaatpiires phonetically voiced
context. For this reason,’@ an H-system may not be passively voiced in,, e.g
word-final context, and is pronounced without vogi This seems to be true in
CP, where absence of passive voicing word-finallye to absence of voiced
context, can be easily confused with a real phagicéd process of FOD. TUn
Cracow-Pozna Polish is voiceless for a different reason: itais absence of
passive voicing rather than devoicing. We predient that in the face of a voiced
segment which begins the following word, and urtier condition of adjacency
(no pause intervening), the word-final i@ CP should be interpreted phonetically
as voiced, not only in front of a voiced obstrudnit also in front of sonorants.
This is what happens in the celebrated phenomehd@racow-Pozna sandhi
voicing.

13 Shifts in laryngeal systems due to language cordee not unknown (see e.g., Honeybone
2002). Inter-dialect contact is surely a more pdwgrhenomenon.

15



To summarize. The CP facts fall out only if any#tem is assumed, in which
C° can be voiced without an addition of a phonololgézaegory which would be
responsible for this property, e.g., element {L}wiill be recalled that €in WP,
which is an L-system, cannot be voiced in any othay than by getting {L}.
Passive voicing is possible only in H-system$.il€ CP requires phonetically
voiced context in order to be voiced, hence, wamdtfnon-voicing, and sandhi
voicing in front of phonetically voiced segmenthat is, vowels, sonorant
consonants and other passively voiced obstruesandhi voicing is not due to
spreading of [+voice] or any category for that mattt is an interpretational and
obligatory phenomenon in that system. No special isieven needed. Below, in
the concluding section, | present some consequesfcégs analysis on the way
we should perceive the relation between phonetidsphonology.

4. Some consequences of Laryngeal Relativism

The approach presented above, in which the rektioetween phonetically

provided contrastive regions along the VOT contmuand the phonological

categories can be established with such a degreardition as to allow for

systems with exactly opposite representationsetuydentical phonetic effects in
word phonology will be called Laryngeal Relativisrii. defies and rejects

Laryngeal Realism in which phonetic facts have eedlitranslation into the

phonological representation standing behind themd, \dce versa. In the new
approach, it is assumed that phonetic facts arguasantee of direct access to
phonological representation and the whole architeabf a given system.

To put it in more specific terms,"Chas more variation in the way it may be
phonetically interpreted than it was believed befon the basis of, e.g., Icelandic
and English. {H} may also mark a voiceless unadpiaseries. The cause of that
variation is that the laryngeal categories do mxigteoutside particular systems in
which the main principle of the distribution of plegic contrasts is sufficient
phonetic distance, and the connections between gbbgical and phonetic
categories are characterized by a fair degreehitfarness.

The neutral series of obstruents)YBas no universal (default) interpretation as
voiceless unaspirated. The discussion of the Pédists allows us to say that the
scope of the interpretation of°@ from fully voiced to voiceless unaspirated.
Thus, in the two cases above, we break with theamamted biuniqueness
between representation and phonetic effect. Thelsgians are system specific
and subject to shifts, as illustrated below.
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(8) cp b ~ p
\\
c¢c ¢ c
| |
WP b ~p

The question of the scope of & a little more complicated. So far, we have no
evidence on the basis of which we could claim thatpresence of {L} does not
guarantee an interpretation of obstruents withrng IWOT lead (full voicing). It
seems that {L} must be interpreted as long lead, rimt the other way round.
Long lead in the phonetic facts does not yet guagathat the element {L} is
responsible for it, because we saw that, for exampple CP facts are better
understood if we assume that the long lead is &argretation of €in an H-
system.

The above variation leads us to yet another istErg observation about the
way phonetic interpretation works. It transpireanirthis discussion that phonetic
interpretation seems to take into account the estigment rather than individual
features. This is visible not only in the interattednal shifts illustrated in (8), but
also in the way sonorants are interpreted as opipmsebstruents with respect to,
for example, voicing. The former are universallyced (spontaneous), while the
voicing in the latter (passive) is system dependpassible only in H-systems,
and context dependent — a voiced environment isined|for passive voicing.

It is quite clear that in Laryngeal Relativism, ther phonological
representation can function without phonetic intetgtion rules, nor surface
phonetic facts can give us an unmistaken clue asth® phonological
representation and the architecture of the systemthe two domains cannot
function independently in a meaningful way, yetytlee independent and the
relations between them are to a large degree anpitDf course, there are natural
restrictions on this arbitrariness, for exampleg tiiree phonetic regions of
stability used for laryngeal contrasts do not leanesh leeway for choice.

There is a lot more that can be said about therarimess of the relationship
between phonological and phonetic categories. Ifirgt may be more readily
accepted if we realize that such relations pertadguage. For example, except
for cases of sound symbolism one would not normhdbk for a direct link
between the phonological strind'#/ and the concept it signifies. Such relations
are arbitrary, and yet in a sense obligatory wioeked at from the perspective of
language acquisition. Learners are not faced wothpiete arbitrariness and they
do not construct these relations anew. They havehoie if they happen to be
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learners of English. Language acquisition is nataae of language birth. It is
more of a language reconstruction.

A similar situation may be assumed to take pladé véspect to acquisition of
phonological systems. What is given as input aglage acquisition stage is
phonetic facts, that is, one side of the coin. 3ysem, which will take these facts
into account and link them to phonological représgon through a set of
phonetic interpretation rules, must be worked out.

More importantly for our discussion though, theitmaby relation between
phonetics and phonology, if true, forces us totkay substance may be emergent,
or derivative, and not part of UG. Note that earlibis was a mere speculation, or
a hypothesis on our part. Now, in the face of thalysis of CP sandhi voicing
and the mirrored representations in the two Pdaligkects, we must accept it as a
necessary view. Note that if the elements {L} aint} {defined as long lead and
long lag were innate and part of UG, as LaryngesdlRm and standard Element
Theory in GP would have it, then shifts of the stiustrated in (8) would be
impossible. Under this view, a shift in phonetidegories would also have to
entail a shift in phonological representation (Hgyene 2002). The above shifts
are made possible within Laryngeal Relativism, ok the connections between
phonological and phonetic categories are acquifdtey are also subject to
change through language contact or due to othéwriual developments. A shift
in phonetic categories need not entail a shiftharwlogical representation. There
is also the possibility that only the phonetic iptetation rules have changed.

As for the debate on the nature of distinctive Uezd, once we accept the
arbitrary nature of the relationship between phicreatd phonological categories,
the issue becomes spurious. To emphasize this fusther it should be admitted
that the VOT continuum used in this discussionas the only possible way of
defining phonetic categories to do with laryngeantcasts. One could think of
equally successful articulatory definitions opergtivith such properties of vocal
folds as ‘stiff’, ‘slack’ and ‘spread’ (e.g., Halend Stevens 1971), or articulatory
dimensions ‘glottal tension’ and ‘glottal width’ ¢&ry and Idsardi 2001). The
articulatory, acoustic or indeed auditory naturehef phonetic substance does not
change the concept of the sound system architedaseribed in this paper. Even
under the extreme assumption that phonology istanbs-free and phonetics is
almighty in the study of sound patterns, the twmdms must be studied together
through the medium of phonetic interpretation ruldselieve this is what Stieber
meant.
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