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1 Editorial note 
 

This book is the third (and final) piece of a project that I have been working 
on since 2001.  
 
1. Scheer (2004) 

Vol.1 
A Lateral Theory of Phonology 
Vol.1: What is CVCV, and why should it be? 

2. Scheer (2011a) 
BlueVol 

A Guide to Morphosyntax-Phonology Interface 
Theories. How Extra-Phonological Information is 
Treated in Phonology since Trubetzkoy's Grenzsig-
nale 

3. this book 
Vol.2 

Direct Interface (and One-Channel Translation) 
Vol. 2 of A Lateral Theory of Phonology 

 
The first book (Scheer 2004, called Vol.1 for citation purposes be-

low) lays out a development of Government Phonology called CVCV (or 
strict CV) that was initiated by Jean Lowenstamm. The central idea, also of 
Government Phonology as such when looked at from hindsight, is that syl-
lable structure is the result of a network of lateral (or dependency) relations 
among constituents (government and licensing), rather than of a tree-type 
structure. While Standard Government Phonology introduced the lateral 
idea, it ran out of breath half way and ended up with a hybrid arboreal-
lateral theory. CVCV goes all the way down by eliminating arboreal struc-
ture altogether, and shifting all labour regarding the definition of syllabic 
patterns to lateral relations. The result is an entirely flat constituent struc-
ture (see §§ 10f below). 

This alternative to the traditional representation of syllabic patterns is 
worked out in Vol.1 on domestic phonological grounds. The result for the 
broader architecture of grammar is the claim that phonology is a computa-
tional module that lacks the ability to build trees. This is in line with current 
minimalist assumptions in syntax where tree structure is the result of one 
single operation, Merge, which of course is absent in phonology (and se-
mantics) since these modules do not concatenate anything: they merely 
interpret what was concatenated elsewhere (in morpho-syntax). The inabil-
ity of phonological computation to create tree structure also explains a 
long-standing observation, i.e. the fact that there is no recursion in phonol-
ogy (and semantics): recursion supposes domination (the argument is de-
veloped at greater length in § 14 below). 
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The second volume was originally planned to extend this flat per-
spective to the other major area of phonology where trees are traditionally 
assumed since the 80s, i.e. the representational interface with morpho-
syntax. The goal was to show that the Prosodic Hierarchy is inaccurate and 
needs to be abandoned (see § 9 below on deforestation). 

The work on this project constantly integrated other aspects of inter-
face theory, and in the end, after many more years than were originally 
planned, produced a book on (the history of) the interface with morpho-
syntax. This is Scheer (2011a), called BlueVol for citation purposes below. 
It does not include my own view on the representational side of the inter-
face, i.e. its original purpose, for two reasons. For one thing, the manuscript 
that was circulated since October 2008 and which included both the 
BlueVol and the present book, was much too big: BlueVol alone is over 900 
pages from cover to cover. But also, BlueVol is a stand-alone volume be-
cause it has a different audience (beyond generative thinking: the history 
begins with Trubetzkoy), because it is thematically independent, histori-
cally oriented and has handbook qualities (hence the title "A Guide to�"): 
it is written from an neutral observer's perspective (journalistic style), and 
is therefore theory-unspecific. These are also the reasons why BlueVol did 
not appear in the SGG series (Studies in Generative Grammar). 

The book that the reader holds in hands is the piece that could not be 
included in Scheer (2011a) because it is all the contrary of a theory-neutral 
and journalistic enterprise: it introduces my own view on (the representa-
tional side of) the interface. In order to make it a stand-alone volume, some 
pieces of BlueVol had to be included: without them the motivation for Di-
rect Interface and its location in the general landscape would have remained 
obscure. Part I of the book does this job: it introduces to the central issues 
of representational interface management. Special attention is paid to Cog-
nitive Science and modularity, which place specific constraints on what a 
linguistic interface theory can and must not look like (for example, domain 
specificity imposes translation and rules out diacritic outputs thereof). 

Finally, the reader is referred to § 9 for the understanding of how the 
(admittedly rather meandering) partition of the original project into three 
separate volumes makes sense: the present book completes the deforesta-
tion of phonology by doing away with the last piece of arboreal structure 
that is traditionally found in phonological representations. 

Unlike BlueVol (from which CVCV is absent), the present book 
qualifies as Vol.2 of Scheer (2004) because it develops CVCV at the inter-
face: after having made broad choices in the general interface landscape 
(Part I), after having introduced Direct Interface and One-Channel Transla-
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tion (Part II), the remainder of the book is concerned with the behaviour of 
CVCV in the environment defined, as well as with the predictions that are 
made (Part III). While Scheer (2004) thus works out CVCV at the syllabic 
level, the present book applies it to the interface. 
 



2 Foreword 
 What the book is about, and how to use it 

 

This book is about the way morpho-syntax talks to phonology (this direc-
tion, the other is only touched on in passing, see § 127). Or rather, it is only 
about one of the two means that allow morpho-syntax to bear on phonol-
ogy: the representational side of the coin (as opposed to its procedural side, 
i.e. cyclic derivation, today phase theory, see §§ 5f). The critical questions 
that define all theories of the representational side of the interface, and 
which the pages below attempt to answer, are the following: in case mor-
pho-syntax impacts phonology by inserting an object into phonological 
representations, 
� which morpho-syntactic information exactly is translated (all or just a 

subset of the whole)? 
� what kind of object is inserted into phonological representations (dia-

critics such as #, ω or items of the truly phonological vocabulary)? 
� how exactly is the output of translation inserted into the linear string 

(non-locally in forms of autosegmental domains or locally, i.e. with a 
left and a right neighbour)? 

 
At variance with probably all other theories on the market, and especially 
with Prosodic Phonology which was the dominant framework in the past 30 
years, Direct Interface holds that 
� only phonologically relevant information is transmitted (privative trans-

lation): irrelevant noise that does not impact phonology is not shipped 
through translation and hence never reaches phonology, 

� diacritics cannot be the output of translation: hash marks, omegas, ba-
nanas and the like do not qualify, and 

� insertion is strictly local: rather than being autosegmental domains, 
items inserted have a right and a left neighbour; that is, they are non-
diacritic boundaries (sic). 

 
Direct Interface is an application of the minimalist philosophy to phonol-
ogy in the sense that it shapes the theory of a particular linguistic module 
according to the requirements of the interface. Since its inception in the 
50s, generative linguistics is an application of the modular theory of the 
mind (Fodor 1983 and following) to language. Modularity imposes transla-
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tion for the purpose of intermodular communication because different 
modules do not speak the same language (of the mind). For the same reason 
(domain specificity), it also imposes non-diacritic translation, i.e. the ban 
on diacritics (#, ω, bananas etc.) as carriers of morpho-syntactic informa-
tion in phonology. 

The theory that is laid out also follows the minimalist track in two 
other respects: privativity of translation and chunk definition. Privativity is 
the aforementioned issue regarding the translation of everything (including 
irrelevant noise), or only of phonologically relevant morpho-syntactic in-
formation. While (quite surprisingly) all theories on the market, and namely 
Prosodic Phonology, translate all kind of irrelevant noise, translation is 
privative in Direct Interface, and this is a minimalist requirement: structure 
is only built in case it is needed (Merge in syntax today, as opposed to GB 
where the full tree was always built no matter what).  

Finally, everybody agrees that there is a (non-phonological) mecha-
nism that defines which are the phonologically relevant chunks of the linear 
string, i.e. the domains that constitute the (successive) input to phonologi-
cal computation. There are two competitors, representational and proce-
dural: Prosodic Phonology holds that chunks are defined by the output of 
translation, i.e. the constituents of the Prosodic Hierarchy, while cyclic 
derivation, today phase theory, defines chunks that are sent to phonology 
without reference to translation. Since prosodic constituents are diacritics 
and therefore out of business, Direct Interface works with the minimalist 
way of defining chunks: phase theory. 

This is not to say, however, that all minimalist orientations are 
shared. Some versions of the biolinguistic programme for example place 
PF, and hence phonology (which today is not the same thing anymore, see 
BlueVol §726), outside of grammar, claiming that phonology could well be 
shared with (some) animals (Hauser et al. 2002, Samuels 2009a,b). It is 
certainly true that there is no recursion in phonology, and this has indeed 
important consequences: there is no tree-building device in phonology 
(§ 14). But this does not mean that the phonological computational system 
does not have a domain-specific vocabulary, or that it is not a module: pho-
nological computation is modular computation, which therefore is based on 
a domain-specific vocabulary that nobody has ever observed to be active 
elsewhere in the cognitive system, or in cute animals, however skilful they 
may be, however extraordinary things they may be able to do, and whatever 
their "intelligence". The vocabulary in question includes things like stop-
ness, labiality, nasality and so on. 
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In sum, Direct Interface sets a frame that is neutral with respect to 
individual phonological theories � but this frame restricts possible proper-
ties of these theories, and it makes their competition refereeable according 
to their behaviour at the interface. This is something that no other interface 
theory affords since, at variance with Direct Interface, all other theories 
impose a uniform interface vocabulary that is supposed to carry morpho-
syntactic information in all competing phonological theories: juncture pho-
nemes, hash marks or the Prosodic Hierarchy. Since in Direct Interface, 
however, diacritics do not qualify, valid carriers of morpho-syntactic in-
formation are the genuine units of whatever vocabulary is proposed by 
individual phonological theories: nuclei, moras, x-slots etc. When used as 
carriers of morpho-syntactic information, they will then make different 
predictions as to what are possible interface phenomena, and how precisely 
they impact phonology. 

Practically speaking, Part I of the book is a kind of toolbox for Part 
II: basic assumptions, technologies and (historical) surveys of a number of 
issues are introduced. They represent a digest of relevant topics that are 
covered in Scheer (2011a), and they do not need to be read through from 
cover to cover. The information just sits there in order to make the book a 
stand-alone volume (see the description of its history in the editorial note); 
it may be accessed like a dictionary, or through the developed cross-
reference system of the book. Readers who are familiar with the issues at 
hand should directly start reading Part II where the core of Direct Interface 
is introduced. Finally, Part III works out the consequences (or the imple-
mentation) of Direct Interface for one particular phonological theory, 
CVCV (or strict CV: Lowenstamm 1996).1 Since it is concluded in Part II 
that the only possible carrier of morpho-syntactic information in phonology 
is syllabic space, Part III especially inquires on the expression of this idea 
in CVCV, where the insertion of empty CV units plays a critical role in the 
communication with morpho-syntax for about a decade (Lowenstamm 
1999). This is also the place in the book where original empirical material 
is discussed. 

The practical design of the book is as for the two preceding volumes: 
reading from cover to cover is probably not the best way to go. The organi-
 
1 The lateral project and CVCV are introduced at greater length in §§ 10f. The 

reader should be aware that there are a number of different implementations of 
CVCV (Cyran 2010, Szigetvári 2001, 2008, Rowicka 1999, Polgárdi 2003, 
Scheer 2004), and that the one that is referred to in Part III and elsewhere in the 
book revolves around Scheer (2004) and the Coda Mirror (Ségéral & Scheer 
2008b, Scheer & Ziková 2010a). 
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sation being thematic, a dictionary-like access is more promising. Look-up 
access is supported by a detailed table of contents, a fairly fine-grained 
subject index and ample cross-reference. As before, this design generates 
some redundancy, and I apologize beforehand for repetitions and summa-
ries that get on the nerves of cover-to-cover readers. 

 
While writing the book and preparing the manuscript for print, a number of 
pieces have been published in form of articles (or are underway). The 
reader may find it useful to rely on them in parallel since they condense this 
or that aspect of the book in a reasonably sized stand-alone item. Scheer 
(2008a), is about the diacritic issue: the Prosodic Hierarchy is as much a 
diacritic as hash marks (if in an autosegmental guise) and therefore has to 
go (see § 93). The issue of chunk definition, i.e. how phonologically rele-
vant chunks (computational domains) are identified, is addressed in Scheer 
(forth a) (see § 99). Scheer (2009a,c) concern external sandhi (in Corsican 
and Belarusian, respectively), the phonological motivation of phases above 
the word level and the question of how the beginning of the word is repre-
sented (the initial CV is phase-initial, rather than word-initial) (§ 260). Fi-
nally, the predictions made by the initial CV (concomitance of three typo-
logical properties) are made explicit in the two articles on Corsican and 
Belarusian, but also in Ségéral & Scheer (2008b). 

A number of people have helped while writing, and have commented 
on earlier drafts: I would namely like to thank two true cover-to-cover 
readers and page-by-page commenters: Marc van Oostendorp and Diana 
Passino. Other people have provided precious feedback on selected pieces 
of the book: this is the case of Eugeniusz Cyran, Michal Starke, Gaston 
Kočkour, Grzegorz Michalski, Katalin Balogné-Bérces and lately also Ko-
čička Châtaigne. 

 

Châteauneuf de Grasse and Lantosque, December 2011 
 



3 Introduction 
 

4 1. Scope of the book: the identity and management of objects that 
carry morpho-syntactic information in phonology 

 
5 1.1. Procedural and representational communication with phonology 

 
Scheer (2011a) (which is also called BlueVol in this book) discusses how 
morpho-syntactic information is shipped to and processed by phonology. 
The history of the morpho-syntax - phonology interface shows, and every-
body agrees,2 that there are two quite different means, and two means only, 
for morpho-syntax to bear on phonology: one is procedural (derivational), 
the other representational.  

The former is a genuinely generative invention that has come into 
being in Chomsky et al. (1956:75) and was successively known as the 
transformational cycle, the phonological cycle, interactionism, cyclic deri-
vation and finally today as derivation by phase (in syntactic quarters). It 
embodies the insight that (phonological and semantic) interpretation applies 
successively from the most to the least embedded piece. It is therefore re-
ferred to as inside-out interpretation in Scheer (2011a). 

The other means by which morpho-syntax can influence phonology 
is through the insertion of a representational object into the linear string 
that is submitted to phonological computation. Based on morpho-syntactic 
structure, all theories (syntactic, interface, phonological etc.) provide for a 
spell-out mechanism that pieces together a linear string of morphemes, i.e. 
of minimal phonological items that are stored as such in the lexicon (and 
which are called Vocabulary Items in Distributed Morphology). This string 
is then augmented by additional objects that do not represent morphemic 
information but rather carry morpho-syntactic information. 

This is the traditional interface management that is practised (at 
least) since the 19th century, and which in any case is shared by structuralist 
and generative thinking: non-morphemic carriers of extra-phonological 
information in phonology have successively incarnated as juncture pho-
nemes, SPE-type diacritics (# and the like) and the Prosodic Hierarchy, 
each being the representative of its time. That is, carriers of morpho-
 
2 At least in generative quarters, but also beyond: see BlueVol §§6f for discus-

sion of the broader interface landscape. 
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syntactic information were (juncture) phonemes when phonemes were the 
basic currency in phonological theory, they were made segments in SPE (# 
was supposed to be a [-segment] segment) where the basic phonological 
units were segments, and finally became autosegmental domains (the Pro-
sodic Hierarchy) in the early 80s when all areas of phonology were auto-
segmentalised (BlueVol §694). 

Scheer (2011a) argues for Interface Dualism, i.e. the idea that natural 
language provides for and uses both means of communication: theories that 
try to reduce interface activity to either are on the wrong track. The inter-
face landscape as it stands today is structured along this fraction line any-
way: roughly speaking, Lexical Phonology (and its modern offspring: DOT, 
Stratal OT, phase theory that continues interactionism) is the procedural 
theory of the interface, while Prosodic Phonology (and its modern off-
spring) is the representational theory of the interface.  

 

6 1.2. Focus on the representational side of the interface 
 
This book is exclusively concerned with the representational side of the 
interface. It is organized into three major divisions. Part I lays out the de-
siderata for a non-diacritic theory of the interface. Part II is about the gen-
eral properties of Direct Interface as a theory of the representational side of 
the interface, which however is neutral with respect to individual phono-
logical theories: any phonological theory can be run in Direct Interface, and 
different theories will make different predictions at the interface. Finally, 
Part III describes the behaviour of one specific phonological theory, CVCV 
(or strict CV), in this environment. 
 

7 1.3. A theory-neutral frame for non-diacritic translation (Parts I and II) 
 
Part I bridges back to Scheer (2011a), recalling the foundational issues 
related to modularity and its consequence, translation (chapter 2),3 to dia-

 
3 Translation, i.e. the transformation of morpho-syntactic structure into informa-

tion that is legible by the phonology, was called mapping in the 80s and espe-
cially in Prosodic Phonology. In the broader Cognitive Science literature that 
talks about intermodular communication, it is sometimes called transduction 
(also by Hale & Reiss 2008:105ff in linguistics). In this book I only use the 
former vocabulary item because it is not theory-laden: translation refers to the 
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critics and local vs. non-local insertion (chapter 4). Chapter three is about 
the identity of the objects that are inserted into the phonological string. It 
fleshes out what it means to eliminate the mediating buffer (i.e. diacritics) 
between the morpho-syntactic origin of translation and its output, i.e. the 
object that is inserted into the phonological string. Finally, chapter four 
discusses how exactly the output of translation is inserted: insertion may or 
may not be local. 

In practice, the discussion is organised around five foundational 
questions (see chapter 1, § 18) that define the design properties of any inter-
face theory. Part I works them out in order to decide which options are cor-
rect. The result is then the input to Part II where they are condensed into the 
theory of Direct Interface.  

Direct Interface is a theory of the interface where specific claims are 
made � but it is not a theory of phonology. As was mentioned, therefore, 
any phonological theory can be run in the frame for translation that is set by 
Direct Interface: the only requirement is that whatever vocabulary a par-
ticular phonological theory proposes, carriers of morpho-syntactic informa-
tion must be recruited among this vocabulary (chapter one of Part II). 

Chapter two is about the management of the objects that are inserted 
into the phonological string: it discusses another constraint on translation, 
which comes from the translational mechanism itself, rather than from the 
items that translation manipulates. The question is whether translation is 
done by a specific computation, or through a lexical access. The former 
solution is the classical assumption of Prosodic Phonology (the Translator's 
Office, where mapping rules do the labour, see § 84). In a broader cognitive 
environment that goes beyond language, it is also promoted in Jackendoff's 
(1997 and following) work (correspondence rules, see § 172). The alterna-
tive where translation does not involve any computation is sketched by 
Michal Starke in unpublished work, on which the book draws: the carriers 
of morpho-syntactic information in phonology originate in a (or rather: in 
the) lexicon, which on the non-phonological side of lexical entries is ac-
cessed by the spell-out mechanism that transforms morpho-syntactic into 
phonological items (morphemic information).  

The translational labour, then, is done by a strictly lexical and hence 
hard-wired term-to-term relation. In this perspective, all objects that reach 
phonology originate in the lexicon: those that represent morphemic infor-
mation (through lexical insertion) as much as those that carry non-

 
process as such, whether occurring in structuralist thinking or in any of the 
generative theories. 
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morphemic morpho-syntactic information (i.e. the output of translation). As 
a result, there is only one channel through which phonological objects can 
transit: the lexicon (rather than two, i.e. the lexicon for morphemic, against 
the Translator's Office for non-morphemic information). 

The lexical perspective on translation enforces additional constraints 
on how (truly) non-diacritic translation works: only objects that can be 
stored in the lexicon qualify for the output of translation. 
 

8 1.4. Minimalism in phonology: shaping phonological theory according to 
the requirements of the interface (Part III) 

 
Part III sets out with a chapter that evaluates the effect of the combined 
requirements of Direct Interface and One-Channel Translation on a particu-
lar phonological theory, CVCV (or strict CV). The idea is that the proper-
ties of the theory (as much as of all other phonological theories) must be 
compatible with non-phonological requirements that are issued by the inter-
face. Shaping a linguistic theory according to what the interface dictates is 
certainly a received attitude in minimalist times. Chapter one may be un-
derstood as an application of this philosophy to phonology. 

Chapter two then shows the interface-readjusted system at work: the 
initial CV has been around in Government Phonology and CVCV for quite 
some time now (Lowenstamm 1999), and it has produced a reasonable 
amount of empirical work. It is shown that only syllabic space passes all 
filters that are set by Direct Interface and One-Channel Translation. In 
CVCV, syllabic space reduces to CV units, which are thus the only possible 
carriers of (non-morphemic) morpho-syntactic information.  

Finally, a number of case studies are presented that review empirical 
evidence for the initial CV and inquire on the modalities of its manage-
ment. Chapter three discusses the distribution of the initial CV in external 
sandhi (i.e. in languages where phonology applies across word boundaries), 
while chapter four focuses on the restrictions on word-initial clusters. 
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9 2. Deforestation: the lateral project, no trees in phonology and hence 
the issue with Prosodic Phonology 

 
10  2.1. The core of Government Phonology: lateral, rather than arboreal 

syllable structure 
 
It was explained in the editorial note (§ 1) in which way the book may be 
considered to be the volume 2 of Scheer (2004) (the latter is also referred to 
as Vol.1 in this book). The project of Vol.1 is to build a lateral alternative to 
the traditional arboreal conception of syllable structure: Vol.1 §165 explains 
at length in which way replacing arboreal structure by lateral relations 
(government and licensing) is the core of the research programme of Gov-
ernment Phonology. In a nutshell, the idea is that the syllabic position of a 
segment is not defined by the constituent to which it belongs (and whose 
status is itself defined by the arboreal relations that it entertains with other 
constituents), but by lateral relations that hold among constituents.  

For example, a consonant does not show characteristic coda behav-
iour because it belongs to a constituent "coda" whose mother is the rhyme; 
rather, coda behaviour is due to the fact that relevant consonants occur be-
fore a governed empty nucleus which is unable to provide support (licens-
ing). This explains why coda consonants are weak, rather than strong 
(while the weakness of the coda constituent does not follow from any-
thing). In sum: look right or left, rather than up, if you want to know what 
your syllabic status is. 

Standard Government Phonology (Kaye et al. 1990) introduced the 
lateral project, but ran out of breath half-way: the result is a hybrid model 
where lateral relations cohabitate with arboreal structure that is left over 
from the traditional tree-based approach. On many occasions, lateral and 
arboreal structure do the same labour, which is an intolerable situation for a 
theory (this was pointed out by Takahashi 1993 early on, see Vol.1 §208): 
either syllable structure is lateral or it is arboreal � it cannot be both. Hence 
if the lateral project is on the right track, it must be applied all the way 
down. This is what Lowenstamm's (1996) idea is about: arboreal syllable 
structure is done away with altogether (constituents reduce to a strict se-
quence of non-branching onsets and non-branching nuclei), and lateral 
relations alone define syllabic positions. Vol.1 works out the conditions and 
consequences of these premises, thereby fleshing out CVCV (or strict CV) 
in sufficient detail so that it can sustain comparison with other theories. 
Finally, recall from note 1 that CVCV may be implemented in a number of 
different ways. 
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11  2.2. The lateral project leaves no place for arboreal prosodic constituency 
 
The result at the end of Vol.1 is a (fully) lateral theory of phonology � or 
rather, of syllable-related phonology. For there are other areas in phonology 
where arboreal structure is traditionally assumed: below the skeleton for the 
representation of melody (Feature Geometry), above the skeleton for the 
representation of morpho-syntactic information (the Prosodic Hierarchy). 
While unary melodic representations (Anderson & Jones 1974 and ensuing 
applications in Dependency Phonology, Particle Phonology and Govern-
ment Phonology) provide a non-arboreal alternative for the former, the 
Prosodic Hierarchy stands unchallenged in the latter area (or almost, see 
§§ 24,  122, BlueVol §580). 

The question is thus whether a scenario is viable where arboreal 
structure is absent from all areas of phonology except for the representation 
of morpho-syntactic information. This ties in with Lowenstamm's (1999) 
idea that morpho-syntactic information can be represented by an empty CV 
unit, i.e. a non-arboreal object that is inserted locally into the linear string. 
Also, the initial CV is an important ingredient of the Coda Mirror (Ségéral 
& Scheer 2001a, 2005, 2007, 2008b, Vol.1 §§83, 110, see §§ 213, 223 be-
low). 

 

12  2.3. The Prosodic Hierarchy is a diacritic 
 
There is thus reason to question the arboreal standard of carrying morpho-
syntactic information into phonology: if this information is represented in 
terms of objects that are inserted into the linear string, rather than by pro-
sodic constituency, phonology as a whole has a non-arboreal perspective.  

But there is also positive evidence that pleads against the Prosodic 
Hierarchy, which turns out to be a diacritic upon closer inspection. If dia-
critics do not qualify, this is reason enough for the Prosodic Hierarchy � 
and hence for the arboreal representation of morpho-syntactic information � 
to be counted out. The diacritic issue is discussed at length in § 93 below 
(where the arguments from BlueVol §402 and Scheer 2008a are recalled). 

On this backdrop, Direct Interface is an attempt to make the repre-
sentation of morpho-syntactic information  
1) non-arboreal 
2) local and  
3) non-diacritic. 
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It completes the deforestation of phonology by doing away with the 
last piece of traditional arboreal structure. The historical inquiry of Scheer 
(2011a) is a consequence of Direct Interface: by looking at the history of 
interface theories I originally wanted to make sure that I am not reinventing 
the wheel. In this sense, the overall causal chain runs from the inception of 
the lateral project in the late 80s (Standard Government Phonology) over 
Vol.1 (a lateral theory of phonology: CVCV), the history of interface theo-
ries (Scheer 2011a) to Direct Interface (this book), which completes the 
idea that that phonology is "flat", i.e. does not accommodate any tree-
building device.  

In this perspective, the following section shows that the deforestation 
of phonology is also independently motivated, especially in the broader 
context of the minimalist architecture of grammar: the phenomena that are 
expected to result from arboreal structure (such as recursion) are absent 
from the record. So is Merge (or equivalents), therefore, from phonology. 

 

13  2.4. Recursion and other expected consequences of trees are absent in 
phonology 

 
The so-called inverted T model is the baseline of the generative architecture 
of grammar, in place since Chomsky (1965:15ff) and unchallenged to date 
(§ 35). Part and parcel of the inverted T model is that only morpho-syntax 
has the privilege of concatenation: phonology and semantics merely inter-
pret; they are not equipped for gluing pieces together. In the minimalist 
environment, concatenation is the result of Merge. This operation is thus 
available in morpho-syntax, but not in phonology and semantics. 

Phonological theories, however, have always relied on tree-building 
devices, at least since the advent of autosegmental structure. While feature 
geometric trees are lexically specified, syllabic and prosodic arborescence 
is assumed to be the result of online tree-building activity, today as much as 
in the past. A classical example are syllabification algorithms, which build 
arboreal syllable structure on the basis of the segmental properties of a 
lexically unsyllabified linear string. 

It is true that phonological trees do not involve any concatenation of 
pieces (they are built on a pre-existing linear string): this is what makes 
them different from morpho-syntactic trees. As a consequence, though, 
phonological and morpho-syntactic trees are not the same thing. Hence if 
any, the phonological tree-building device is different from morpho-
syntactic Merge. Accommodating distinct Mergem-synt and Mergephon in 
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grammatical theory of course ruins the minimalist ambition, which counts 
on only one universal piece-gluing (and hence tree-building) device. 

But there is more reason to believe that a tree-building phonological 
Merge cannot be the correct scenario. Neeleman & van de Koot (2006) 
show that trees of whatever kind have certain formal properties that make 
predictions on the type of phenomena that should be found in a tree-bearing 
environment. These include projection, long-distance dependencies and 
recursion. Neeleman & van de Koot (2006) demonstrate that phonological 
phenomena do not display any of these properties. They therefore conclude 
that the presence of trees in phonology overgenerates: arboreal structure 
predicts things that are absent from the record. 

This issue is picked up by van Oostendorp (2010), who argues that 
the mere presence of a tree-building device in a computational system does 
not mean that literally anything can dominate anything, i.e. that there are no 
restrictions on how trees are built. He illustrates this with a fact from syn-
tax, where the tree-building system is restricted in such a way that X'' can-
not be the mother of Y''. Hence there are restrictions built into tree-building 
devices, and these may be idiosyncratic for each computational system: X-
bar in syntax prohibits mother-daughter relationships between two maximal 
projections; in phonology, two items of the same kind happen to be unable 
to dominate each other (i.e. recursion: two syllable nodes, two onsets etc.).  

The analogy that van Oostendorp establishes between syntactic and 
phonological trees, however, is incomplete: it is not the case that the X-bar 
restrictions on trees are arbitrarily imposed, i.e. do not follow from any-
thing. The prohibition for two maximal projections to enter in a mother-
daughter relationship stems from projection: X'' is a projection of x � X 
could never be the label attached to a node whose terminal is a y. Note that 
there is no equivalent in phonology that could motivate the phonology-
specific restriction against recursion. This restriction thus continues to beg 
the question: there should be recursive structure in phonology, unless there 
is a good reason against its existence. 

 

14  2.5. The lateral project predicts that phonology is non-recursive 

15  2.5.1. An undisputed fact: there is no recursion in phonology 
 
The same point can be made from the other end, i.e. the phonological per-
spective. There is no phonological phenomenon that would be equivalent to 
multiple phrasal embedding, where the only limit on the number of recur-
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sions is set by performance restrictions (see BlueVol §803). Relevant ex-
amples from syntax and morphology are shown under  (1) below. 

 
(1) recursion in syntax and morphology 
 a. Peter thinks [that John says [that Amy believes [that�]]] 
 b. Czech iterative -áv 

dĕlat      "to do" 
dĕl-áv-at    "to do repeatedly/often" 
dĕl-áv-áv-at    "to do even more often" 
dĕl-áv-áv-áv-�-at  "to do really really often" 
 
French re- prefixation (about the same in English) 
faire     "to do" 
re-faire    "to do again" 
re-re-faire   "to do with two repetitions" 
re-re-re-faire  "to do with three repetitions" 
re-re-re-re-�-faire "to do with n repetitions" 

 
Recursive structure in natural language has the property of producing 

grammatically unbounded embedding: grammar happily generates and 
tolerates an infinite number of embedded clauses (or phrases), and in the 
case of recursive morphology, an infinite number of embedded morphemes. 
The limits on recursive structure in actual production are imposed by per-
formance (factors such as memory), not by competence. That is, speakers 
will get confused upon the third of fourth level of embedding.  

Also, recursion is obviously a consequence of concatenation: there is 
no embedding without gluing pieces together. This is reflected in the opera-
tion Merge, which is the central (and only) recursion-creating device in 
current syntax. The simple fact that phonology does not concatenate any-
thing but merely interprets fully concatenated strings shows that there could 
not be any recursion in phonology, at least not anything that satisfies mor-
pho-syntactic standards. 

Empirically speaking, nothing that resembles the phenomena under 
 (1) and their pre-theoretical description has ever been reported in phonol-
ogy. This empirical situation is the reason why the absence of recursion is 
firmly established as a major property that sets phonology (and semantics) 
apart from morpho-syntax (e.g. Pinker & Jackendoff 2005a,b). Note that 
this is entirely independent of eventual analyses that use recursive con-
structions: having some prosodic constituent such as the prosodic word ω
and the "prosodic word prime" ω' where the latter dominates the former 
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(e.g. Booij 1996, Peperkamp 1997, Truckenbrodt 1999) does not make the 
phenomenon at hand recursive.  

The same goes for analyses of other phonological phenomena that 
use recursive constructions. Van der Hulst (2010) has gathered a number of 
this kind of analyses regarding for example the internal structure of seg-
ments (melodic organisation). He argues that they document the existence 
of recursion in phonology. They do not: the only thing that they document 
is the existence of analyses that use recursive structure in order to account 
for non-recursive phenomena. The existence of recursion (in phonology) is 
established by a pre-theoretical and pre-analytic checklist, and nobody has 
ever found a phonological phenomenon that qualifies. 
 

16  2.5.2. Is the absence of recursion in phonology accidental? 
 
It was mentioned that the absence of recursion has long been recognised as 
a major difference that sets phonology apart from morpho-syntax. Every-
body knows about the fact, which however still begs the question: there 
must be a reason why phonology is not recursive, and van Oostendorp's 
(2010) hint that this could be an accidental restriction on phonological tree-
building (§ 13) is not really illuminating.  

Nespor & Vogel (1986) for example make the difference explicit, but 
leave it at that. 

 
(2) "In relation to the difference between the morpho-syntactic and prosodic 

hierarchies, it should be noted, furthermore, that the two differ not only in 
the way they divide a given string into constituents. They also differ with 
respect to depth. That is, since the rules that construct the phonological hier-
archy are not recursive in nature, while the rules that construct the syntactic 
hierarchy are, the depth of phonological structure is finite, while the depth of 
syntactic structure is, in principle, not finite." Nespor & Vogel (1986:2) 
 
Nespor & Vogel say the same thing as van Oostendorp (2010): there 

is no particular reason why syntactic rules are recursive, but phonological 
tree-building is not. Therefore the absence of recursion in phonology is 
accidental: rules happen to be non-recursive, but could well be. 

By contrast in a phonology where trees are absent altogether because 
interpretational devices have no access to the tree-building device Merge, 
the absence of recursion is predicted. This is because recursion is formally 
defined as a node that is dominated by another node of the same kind: if a 
computational system is unable to build trees, there can be no domination 
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at all, and hence no recursive phenomena (this was also pointed out in the 
foreword to Vol.1; further discussion is provided in BlueVol §§802ff). 

The absence of recursion in phonology is thus predicted by the lat-
eral project and its concomitant elimination of trees. 





Part One 
Desiderata for a non-diacritic theory of the 
(representational side of) the interface 
 
Chapter 1 

17 What representational communication with  
phonology is about 
 

18  1. Five defining issues 
 
The issues mentioned under  (3) below are the backbone of what representa-
tional communication with phonology is about. One could probably say 
that the representational side of the interface reduces to these five ques-
tions. Part I of the book is designed to discuss them, and to decide which 
options are correct. These are then the input to Part II where they are con-
densed into the theory of Direct Interface. 
 
(3) major issues for representational communication with phonology 
 a. modularity and its consequence, translation 

[is there any translation at all?] 
are morpho-syntax and phonology distinct computational systems 
whose input are distinct sets of vocabulary items? If so, in order to be 
able to communicate at all, the output of morpho-syntactic computation 
needs to be translated into phonological vocabulary before phonological 
computation can proceed. 

 b. chunk definition: procedural or representational? 
[is translation responsible for chunk definition?] 
everybody agrees that the linear string is cut into a number of chunks 
that are phonologically relevant in the sense that they limit the applica-
tion of phonological processes (which are blocked by chunk bounda-
ries). The question is whether the definition of these chunks is done 
procedurally (by cyclic derivation, today called phase theory) or repre-
sentationally (by prosodic constituents, i.e. the output of translation). 



14 Chap.1: What representational communication with phonology is about  

(3) major issues for representational communication with phonology 
 c. (non-)privativity of translation 

[what exactly is translated?] 
it is an observational fact that phonology is underdetermined by mor-
pho-syntactic information: only some pieces thereof impact phonology. 
That is, most of morpho-syntactic information is entirely transparent to 
phonology. The question is thus whether only phonologically relevant 
information should be translated, or whether everything, including ir-
relevant noise, should be shipped to the phonology. 

 d. the diacritic issue 
[what does the output of translation look like?] 
what kind of objects are inserted into the phonological string? Could 
this be any kind of object, i.e. diacritics such as #, or are there restric-
tions? Given modularity and domain specificity, diacritics do not qual-
ify: only genuine members of the specifically phonological vocabulary 
can be carriers of morpho-syntactic information. 

 e. local vs. non-local insertion 
[how exactly is the output of translation inserted into the linear string?] 
how exactly do carriers of (non-morphemic) morpho-syntactic informa-
tion intervene in phonology? Locally (i.e. as a piece in the linear string 
that is located between two morphemes) or not (i.e. in form of autoseg-
mental domains that cannot be localised in the linear string)? 

 
The present chapter offers a hansel of what is at stake. The remainder 

of Part I then fleshes out the issues at hand, locates them in their historical 
context and relates to other relevant topics. Mostly on the basis of a digest 
from Scheer (2011a), the three remaining chapters of Part I thus describe 
the landscape of interface design on the representational side: modularity 
and its consequence, translation, are introduced from the broader perspec-
tive of Cognitive Science in chapter 2 (§ 19), the way the output of transla-
tion was and is conceived of in interface theories is examined in chapter 3 
(§ 82), and the way this output is (or should be) inserted into phonological 
representations is discussed in chapter 4 (§ 131). 

 

19  2. Modularity and its consequence, translation 
 
In generative quarters, (3a) is settled, or rather, ought to be settled. Since its 
inception, the generative architecture of grammar (the inverted T model, 
§35) is modular: it is made of three independent and domain-specific com-
putational systems, morpho-syntax, PF and LF. Modularity and its founda-
tions in Cognitive Science are discussed at greater length in Scheer 
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(2011a:§586), as well as the fact that generative linguistics are an applica-
tion of modularity to language (BlueVol §623, also § 33 below). § 30 below 
recalls the core properties of modularity that are defined in Cognitive Sci-
ence and supposed to describe lower cognitive functions, among which 
language is but one case in point. 

The major consequence of modularity, the need for translation, is 
discussed in § 51 below where the history of translation in its various incar-
nations since Trubetzkoy is recalled. This brief survey also includes discus-
sion of generative modularity offenders, which have always existed, but are 
especially harsh and concentrated in OT because of the roots that this the-
ory also has in the competing model of how the mind / brain works, con-
nectionism (§ 75). 

 

20  3. Direct Interface ≠ Direct Syntax: please no misunderstanding! 

21  3.1. Why Direct Interface is direct 
 
Before moving on, the experience that I have from presenting Direct Inter-
face commands a section to prevent a misunderstanding: Direct Interface 
has got nothing to do � absolutely nothing � with Direct Syntax. The occur-
rence of the word "Direct" in both is purely coincidental: it means very 
different things in the two contexts.  

Direct Interface is called direct because it eliminates any mediating 
diacritic object (such as # or ω, i.e. prosodic words) between morpho-
syntax and phonology: carriers of morpho-syntactic information can only 
be items that exist in the phonological vocabulary anyway (such as an on-
set-nucleus pair). Therefore Direct Interface is direct: it does away with the 
buffer, i.e. #, omegas and the like whose only raison d'être is to store and 
release morpho-syntactic load. 

While Direct Interface respects modularity and hence practises trans-
lation, the heart of Direct Syntax is to violate modularity, and to abandon 
translation. Since we will come across Direct Syntax on a number of occa-
sions in the book, it is introduced in some greater detail below. 

 

22  3.2. Direct Syntax in the late 70s 
 
Direct Syntax was a movement in the late 70s and early 80s. It grew out of 
the feeling that something was wrong with SPE-type boundary theory, 
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which seemed to lead nowhere (BlueVol §131: Rotenberg 1978, Clements 
1978, Pyle 1972, Hyman 1978:459, Kenstowicz & Kisseberth 1977). The 
alternative was to do away with translation altogether: instead of storing 
morpho-syntactic information in a sponge � hash marks at that time � and 
then having phonological processes make reference to that buffer, phonol-
ogy could shortcut and directly mention morpho-syntactic information in its 
rules. Hence instead of saying that "the phonological event X happens in 
presence of #" and # representing the beginning of an adjunct, the phono-
logical instruction would directly say that "the phonological event X hap-
pens at the beginning of an adjunct".  

That is, there are no hash marks or any other carriers of morpho-
syntactic information anymore: phonology makes direct reference to any 
morpho-syntactic information that is required, and the representational side 
of the interface is eliminated altogether. 
 

23  3.3. Mid 80s: Direct Syntax vs. Prosodic Phonology 
 
The founding battle of Prosodic Phonology was against Direct Syntax. The 
central claim of the former theory was Indirect Reference, i.e. the assertion 
that SPE (and all other interface theories since the 19th century) was right in 
providing for carriers of morpho-syntactic information in phonology (hash 
marks): translation exists, and this is the way that some morpho-syntactic 
information reaches phonology. Indirect Reference prohibits any direct 
mention of morpho-syntactic categories in phonological rules. 

Representatives of Direct Syntax at that time were for example 
Kaisse (1983, 1985) and Odden (1987, 1990). The conflict was decided in 
favour of Indirect Reference within a couple of years, and Prosodic Pho-
nology stands (almost) unchallenged since then.4 This episode of the his-
tory of the interface is discussed at greater length in BlueVol §407. 

An issue that for some reason did not play any role in the debate be-
tween Direct Syntax and Indirect Reference is modularity (§ 67, BlueVol 
§414). The former approach violates modularity, while the latter applies it 
to language: translation is a necessary consequence of modularity (see § 51 
below). 

Modularity thus defines a major front line among interface theories: 
those that practise translation (e.g. Prosodic Phonology) are instantiations 

 
4 There is a modern offspring of Direct Syntax (see Seidl 2001 and § 24 below), 

which is also revived in much modularity-violating work in OT (see § 77). 
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of modularity, while those which believe that translation does not exist (e.g. 
Direct Syntax) are incompatible with the modular architecture of grammar 
that defines the generative enterprise (the inverted T, Chomsky 1965:15ff, 
see § 35 below). 

Direct Interface stands on the modular side: the inverted T is correct, 
the mind and grammar are organised in a number of distinct computational 
units each of which works with a domain-specific vocabulary. Hence there 
is no way in which phonological computation could understand, parse or 
process any morpho-syntactic vocabulary such as "adjunct" (see § 43). 
 

24  3.4. The baby (translation) and the bathwater (the Prosodic Hierarchy) 
 
Direct Syntax and Direct Interface thus belong to strictly opposite camps. 
Within the realm of the modular camp where translation is practised, then, 
Direct Interface opposes Prosodic Phonology, as was explained in § 9 and 
will be discussed below (§§ 82,  147). To further complicate the landscape, 
there are also other critics of the Prosodic Hierarchy, largely for the same 
reasons as Direct Interface, but who go down exactly the same road as the 
early representatives of Direct Syntax in the late 70s: Pak (2008:42ff, in a 
DM environment) and Samuels (2009a:284ff) are dissatisfied with prosodic 
constituency and make the obvious point that if Direct Syntax is correct, 
the Prosodic Hierarchy is redundant and needs to be done away with alto-
gether. As a consequence, they throw out translation together with the Pro-
sodic Hierarchy (also see § 122 on the impact of this issue on chunk defini-
tion).  

Direct Interface argues that this is throwing out the baby with the 
bathwater: there is no use abandoning modularity, the generative architec-
ture of grammar and translation when one specific way in which translation 
is done, the Prosodic Hierarchy, is bankrupt. What is needed is a truly 
modular way of translation, i.e. one where the output is a piece of the do-
main-specific vocabulary of phonology, rather than a diacritic that cannot 
be parsed. 

The take of Direct Interface is thus: yes, interactionism and hence 
phase theory are necessary; yes, prosodic constituency has to go; no, 
grammar is modular and Direct Syntax is wrong; yes, there is translation.  
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25  4. Chunk definition 
 
Let us now turn to (3b). If everybody agrees that the linear string is divided 
into a number of phonologically relevant chunks, and if it is also consen-
sual that the decision which pieces are grouped together in a given chunk is 
made outside of the phonology, there is no agreement whether chunk defi-
nition is done procedurally or representationally. 

The former solution is based on cyclic derivation, which today incar-
nates as phase theory (Chomsky 2000 and following, see § 120): phonologi-
cally relevant chunks are phases, and these have got nothing to do with 
translation. By contrast in the latter perspective, chunks are defined as the 
output of translation: the constituents of the Prosodic Hierarchy group to-
gether certain pieces of the linear string. 

Since the advent of phase theory in the late 90s, these two positions 
compete. The question is examined in the light of its historical development 
in § 99 below. It is then concluded that chunk definition can only be proce-
dural (chunks are phases), because otherwise the labour would be done 
twice: phase theory is needed anyway for reasons that have got nothing to 
do with phonology. This then constitutes an additional argument against the 
Prosodic Hierarchy, independent from the diacritic issue. 

Chunk definition is about the only time in this book (which recall fo-
cuses on the representational side of the interface) that a procedural aspect 
is considered. 

 

26  5. The diacritic issue 
 
Like modularity and translation, the diacritic issue (3d) is supposed to be 
settled, but in fact is not. Everybody agrees that diacritics ought to be 
banned from phonology: this was a founding statement of Prosodic Pho-
nology (§ 94). But what happened in fact in the early 80s when Prosodic 
Phonology took over from SPE-type boundaries was the replacement of a 
linear by an autosegmental diacritic (hash marks by prosodic constituency). 

This is discussed at length in BlueVol §§365, 399 and §§ 66,  93 (see 
also Scheer 2008a, 2009a,c). Since the issue is central, a summary of this 
piece of the history of (representational) interface thinking is exposed at 
greater length in § 68. The goal is to establish that there is an issue at all: the 
(non-)respect of modularity, the existence of translation and the No Diacrit-
ics! requirement may appear to be an old hat � but they are not. 
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The goal and raison d'être of Direct Interface is to build a diacritic-
free theory of the representational communication with phonology in a 
modular and hence translation-based environment: only truly phonological 
objects can be carriers of morpho-syntactic information in phonology. What 
exactly counts as a truly phonological object (and what is a diacritic) is 
therefore a central question that is discussed in § 95. 

 

27  6. (Non-)privative translation 
 
Unlike the three other questions, (3c) (privativity) and (3e) (local insertion) 
have gone unnoticed in the design and historical development of interface 
theory in the sense that they are not discussed, or even identified as relevant 
issues.  

Regarding the translation of irrelevant noise, there was a major cul-
tural break in generative quarters between Chomsky et al. (1956) on the 
one hand and SPE followed by all subsequent interface theories on the 
other. While Chomsky, Halle & Lukoff practise privative translation and for 
obvious reasons of economy only ship the subset of morpho-syntactic in-
formation that will really impact phonology, from SPE on phonology is 
burdened with (almost) everything, including irrelevant noise. This issue is 
discussed in § 78, where it is argued that in a minimalist environment trans-
lation must be privative. 

 

28  7. Local vs. non-local insertion 
 
Regarding the way the output of translation is inserted (3e), the transition 
from local SPE-type boundaries to non-local domain-based carriers was not 
identified as such as far as I can see (BlueVol §§365f, §376): nobody has 
ever evaluated whether morpho-syntactic intervention in phonology should 
be local or non-local, what the consequences and the predictions are, what 
kind of evidence pleads in favour or disfavour of either view and so on. 

Therefore, what happened when SPE-type hash marks were replaced 
by prosodic domains in the early 80s is that the local insertion baby was 
thrown out with the diacritic bathwater: since diacritic hash marks are bad, 
they need to go. The fact that they had a second property � local insertion � 
went unnoticed. 

Also, it is evident that a local and non-diacritic alternative is rather 
counter-intuitive. This is certainly a reason why it was not discussed: what 
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kind of object could be inserted into the linear string that is not a hash 
mark-like diacritic? This is precisely the question that Direct Interface 
forces individual phonological theories to answer: different theories pro-
mote different vocabulary, and only items of this vocabulary can be carriers 
of morpho-syntactic information. Therefore different theories make differ-
ent predictions at the interface, and these predictions can be run against 
what we know about interface phenomena (§§ 151,  154). In other words, 
Direct Interface discriminates phonological theories according to their more 
or less successful behaviour at the interface. 

The issue of local vs. non-local insertion is introduced at greater 
length in chapter 4 (§ 131), where it is also shown that domain-based inser-
tion is necessarily diacritic (§ 136). The only way to insert a non-diacritic 
object is as a local member of the linear string. Therefore on the standards 
of Direct Interface, the correct output of translation are non-diacritic hash 
marks. That this is not a contradiction in terms is shown as we go along: 
syllabic space for example is an object that is both non-diacritic and locally 
inserted. 
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29  Modularity and its consequence, translation 

 

30  1. Modularity in Cognitive Science and language 

31  1.1. There is no representational side of the interface without modularity 
 
Modularity is the idea that the human cognitive system is made of a set of 
independent, specialised, genetically endowed and interconnected computa-
tional systems, the modules.  

Antiquity set aside, the idea that the mind is a set of functional sub-
systems each of which is devoted to a specific task amounts to 18th century 
Austrian physiologist Franz Joseph Gall (1758-1828). In the 19th and early 
20th century, his theory was known under the header of phrenology (see 
BlueVol §600). 

Today these specialised individual computational systems are called 
modules (Fodor 1983), and the modular theory of the mind is opposed to 
another conception of how the cognitive system works, connectionism (e.g. 
Rumelhart et al. (eds.) 1986, Rumelhart 1989, Smolensky 2003, the over-
view literature includes Stillings et al. 1995:63ff, Braddon-Mitchell & 
Jackson 1996:219ff, Harnish 2002). 

In the 50s, Noam Chomsky participated in the development of the 
general computational paradigm (Turing - von Neumann, see BlueVol 
§603) that underlies modularity as well as much modern science and grew 
into the standard paradigm of Cognitive Science. Generative linguistics 
may be said to be an application of this computational perspective to lan-
guage. Therefore modularity is one of the deepest layers of generative 
thinking.  

Isac & Reiss' (2008) and Boeckx's (2010) recent (text)books on lan-
guage and cognition cover a number of issues that are discussed below. 
They provide a broad introduction to language and linguistics from the 
Chomskian (and, in the case of Boeckx, specifically biolinguistic) point of 
view, and argue on the backdrop of Cognitive Science (without however 
engaging into discussion with connectionism: modularity is taken for 
granted). Scheer (2011a:§586) provides an introduction to modularity for 
linguists in the context of Cognitive Science (with specific attention to his-
torical aspects and the competition between modularity and connection-
ism). 
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The present chapter recalls a number of central notions because the 
very existence of representational communication between morpho-syntax 
and phonology relies on the premise of translation, which in turn exists 
only in a modular environment. If the competing view of the human cogni-
tive system, connectionism, turns out to be correct, or if modularity comes 
to be known as incorrect in some other way, the grounds for translation, and 
hence for the entire book that the reader holds in hands, evaporate (as much 
as about all interface theories since the 19th century). If language is not 
made of distinct computational systems, there is nothing to translate among 
these systems, and hence no objects to be inserted into phonological repre-
sentations in the first place. 

 

32  1.2. Modularity, connectionism, mind and brain 
 
Under the header of what today is called the cognitive revolution (e.g. 
Gardner 1985:10ff, Harnish 2002:37ff), the modular approach to cognition 
was put on the agenda in the 50s and 60s as an alternative to (psychologi-
cal) behaviourism and parts of (linguistic) structuralism. Rather than de-
scribing the stimuli and the responses of an organism, focus was put on the 
actual cognitive processes that take place when speech is produced and 
processed (an area that was a black box in behaviourism). Rather than de-
scribing a linguistic system without location in space and time, the cogni-
tive operations that it supposes became the centre of interest. This call for 
cognitive realism is essentially what Chomsky's (1959) critique of Skinner's 
book Verbal Behaviour is about. Generative linguistics were leading in the 
introduction of the new cognitive conception then, and today language re-
mains a central issue in Cognitive Science. 

Critical for modularity and generative linguistics is the difference be-
tween mind and brain, which is akin to the distinction between competence 
and performance. Although the mind of course has a neural implementa-
tion, it may be studied independently of the neuro-biological reality. In fact, 
trying to get hold of language by looking at its neuronal reality alone is 
quite unlikely to produce significant insight. On the other hand, models of 
the mind are constrained by the limitations of what is neurally possible and 
plausible. The best understanding of language may therefore be expected 
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from a dialectic exchange between the study of mind and the study of brain, 
bottom-up as much as top-down.5

The debate between the classical cognitive model on the one hand 
and connectionism on the other is about 25 years old; the following discus-
sion only ambitions to provide a brief summary of some basic aspects. 
More detail is available for example in Dinsmore (ed.) (1992). Laks (1996) 
and Pylyshyn & Lepore (eds.) (1999) offer informed overviews, more spe-
cialised literature includes Newell (1980), Fodor & Pylyshyn (1988), 
Smolensky (1988, 1991), Fodor & McLaughlin (1990), Harnad (1990), and 
other references that are mentioned as we go along. Finally, Fodor (1985) 
provides a helpful overview of the different schools of thought in Cognitive 
Science. 

 

33  1.3. A spearhead of the cognitive revolution of the 50s in language 
 
Language has always played a prominent role in the development of Cogni-
tive Science: it was a prime candidate for the implementation of the Turing-
von Neumann programme (see Gardner 1985:182ff, § 67 below and 
BlueVol §§603, 623) that really started to penetrate modern science in the 
50s (e.g. Gardner 1985:28ff). 

Noam Chomsky and generative linguistics were the spearhead of the 
computational conception in the realm of language (e.g. Cosmides & Tooby 
1992b:93ff, Chomsky 1993). In 1972, computer scientists Allen Newell and 
Herbert Simon recall the 50s and the inception of Cognitive Science. 

 
(4) "Within the last dozen years a general change in scientific outlook has oc-

curred, consonant with the point of view represented here. One can date the 
change roughly from 1956: in psychology, by the appearance of Bruner, 
Goodnow, and Austin's Study of Thinking and George Miller's 'The magical 
number seven'; in linguistics, by Noam Chomsky's 'Three models of lan-
guage'; and in computer science, by our own paper on the Logic Theory 
Machine." (Newell & Simon 1972:4, emphasis in original) 
 
Also, Chomsky has always considered that the study of language is 

undissociable from the study of mind: cognitive realism is a founding 
statement of the generative enterprise � since Chomsky (1959) it constitutes 

 
5 Simon & Kaplan (1989:7f) and Pylyshyn (1989:60ff) elaborate on the standard 

notion of levels of representation in Cognitive Science. 
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the fraction line with (certain types of) structuralism (in linguistics) and 
behaviourism (in psychology and learning theory). 

In this context, modularity is a necessary ingredient of the generative 
enterprise, both regarding language in the concert of other cognitive func-
tions and its internal organisation. The former area may be illustrated by the 
following quote from Chomsky (1975) (among a host of others, e.g. 
Chomsky 1972, 1980, 1984, 1988, 1993 etc., Higginbotham 1987 and 
Hirschfeld & Gelman 1994:5ff provide historical discussion). 

 
(5) "[T]he position we are now considering postulates that this faculty [the 

language faculty] does exist, with a physical realization yet to be discov-
ered, and places it within the system of mental faculties in a fixed way. 
Some may regard this picture as overly complex, but the idea that the sys-
tem of cognitive structures must be far more simple than the little finger 
does not have very much to recommend it. 
The place of the language faculty within cognitive capacity is a matter for 
discovery, not stipulation. The same is true for the place of grammar within 
the system of acquired cognitive structures. My own, quite tentative, belief 
is that there is an autonomous system of formal grammar, determined in 
principle by the language faculty and its component UG. This formal gram-
mar generates abstract structures that are associated with "logical forms" (in 
a sense of this term to which I will return) by further principles of grammar. 
But beyond this, it may well be impossible to distinguish sharply between 
linguistic and nonlinguistic components of knowledge and belief. Thus an 
actual language may result only from the interaction of several mental facul-
ties, one being the faculty of language. There may be no concrete specimens 
of which we can say, these are solely the product of the language faculty; 
and no specific acts that result solely from the exercise of linguistic func-
tions." Chomsky (1975:43) 

 
Another point of interest is that language has always been considered 

a prime candidate for modularity � more than other cognitive systems � in 
the debate regarding which faculties exactly are modular, and which ones 
are not, i.e. result from the activity of Fodorian central systems (see § 38). 
Smith & Tsimpli (1995:30) for example distinguish between perceptual and 
cognitive systems, where the former identify as "the sensorium plus lan-
guage", while the latter are Fodor's central systems (fixation of belief, 
thought, storing knowledge). On this view, language is on a par with vision, 
audition, taste, smell and the sense of touch. 

The intimate relationship of language and modular theory is also re-
flected by the fact that Fodor's (1983) seminal book has emerged from a 
class on cognitive theory that Fodor co-taught with Chomsky in fall 1980.  
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34  1.4. Modularity implies biology and innateness: the language organ 
 
A consequence of the view that language is a module is its genetic determi-
nacy: modules, among other things, have the property of being genetically 
endowed (see also § 37 below, BlueVol §627). 

This is where Chomsky's biological conception of language � known 
under the header of the language organ and more recently the biolinguistic 
programme (§ 41) � comes from. On this view, the neural existence of the 
language module and the genetic endowment for its inception in the growth 
of young humans gives rise to an organ just like the liver, the heart or other 
parts of the human body that are specialised in some particular task: clean-
ing or pumping of blood etc. The only peculiarity of the language organ, 
then, is to be localised in the brain, rather than elsewhere in the body.6

In this perspective, linguistics is "that part of psychology that focuses 
its attention on one specific cognitive domain and one faculty of mind, the 
language faculty" (Chomsky 1980:4). Therefore, "we may regard the lan-
guage capacity virtually as we would a physical organ of the body and can 
investigate the principles of its organization, functioning, and development 
in the individual and in the species" (Chomsky 1980:185). Another quote 
along the same lines is from Chomsky (1975:11): "the idea of regarding the 
growth of language as analogous to the development of a bodily organ is 
thus quite natural and plausible. It is fair to ask why the empiricist belief to 
the contrary has had such appeal to the modern temper." The modern off-
spring of this genuinely generative tradition is Chomsky's biolinguistic 
program (e.g. Hauser et al. 2002, Chomsky 2005), on which more in § 41 
below (also BlueVol §637; see Jenkins 2000 for an overview). 

Together with UG, the language organ is probably the best-known 
property of generative grammar outside of its own quarters. It has become a 
buzz-word in popular scientific texts and neighbouring disciplines, fore-
most philosophy and psychology where its validity is challenged. This de-
bate goes far beyond the scope of the present book. Relevant literature from 

 
6 In psycholinguistic quarters that were a priori Chomsky-friendly, the biological 

conception of language was anything but popular in the 80s: people refused 
even to think about an eventual neural correlate of cognitive functions. 
Dehaene et al. (2001) report on this pre-brain imaging period with the follow-
ing quote from Jacques Mehler, which sums up Mehler et al. (1984): "For all I 
know, language perception might be going on in the brain, but my research 
would not be affected if it was found to be occurring in the left pinky." Dehaene 
et al. (2001) and the section on Brain and Biology of Dupoux (ed.) (2001) that 
they introduce then show how things have changed today. 
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both sides includes Stich (1972), Katz (1984), Devitt & Sterelny (1989), 
Kasher (ed.) (1991), Fodor (1981), Chomsky (2002); Wauquier 
(2005:175ff) provides an informed overview. 
 

35  1.5. The inverted T is the baseline since the 60s 
 
If language is a piece of the modular architecture of mind, the question 
arises whether there is only one single computational unit that carries out 
all grammatical calculation, or whether there are several linguistic modules. 
In turn, if language is made of distinct computational systems, the question 
is how many linguistic modules there are, and how exactly they are deline-
ated. 

The baseline regarding language-internal modularity was condensed 
in Aspects. Chomsky (1965:15ff) grants modular status in terms of inde-
pendent and domain-specific computational systems to three components of 
language: (morpho-)syntax is the central concatenative system, whose out-
put is interpreted by phonology (PF) and semantics (LF); these produce 
form and meaning, respectively. The architecture is shown under  (6) below; 
it is known as the inverted T model (or the Y model). 

 
(6) the inverted T model 
 morpho-syntax         
 

PF LF

In SPE and further practice, morpho-syntax and the two interpreta-
tive modules are procedurally ordered so that words and sentences are 
pieced together before being shipped to interpretation at PF and LF. That is, 
all concatenation is done before all interpretation 

The three computational systems of the inverted T feature the core of 
"internal" linguistic activity and are related to non-linguistic cognitive ac-
tivity by at least a conceptual device (which matches real-world objects and 
concepts with linguistic items) and pragmatics. Or, in other words, the in-
terplay of the three "internal" components is called grammar, while their 
exchange with grammar-external cognitive activity produces language (see 
Newmeyer 1986:172ff for a historical description and the state of the art in 
early GB). In more recent minimalist times, syntax is emptied of quite 
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some of its original content, which was relocated in PF. Some issues that 
are raised by this shrinking of the concatenative module and the simultane-
ous pumping up of PF (clean syntax, dirty phonology?) are discussed at 
greater length in BlueVol §727. 

 

36  2. Core properties of modularity 
 

37  2.1. Higher and lower cognitive functions, modules and the central system 
 
If the mind is made of a number of distinct computational systems, the 
question arises what exactly counts as a module: how many different facul-
ties are there, how coarse-grained and of what type are they, what kind of 
evidence can be brought to bear in order to identify them and how can they 
be delineated? 

Regarding the problem of functional taxonomy, Franz-Joseph Gall 
already argued against very broad abilities (whose operations may apply to 
different domains) such as intellect, acuity, volition, attention, judgement or 
memory (Fodor 1983 calls these horizontal faculties). Just like instinct (of 
birds to sing etc.), these abilities do not have a specific neurological local-
isation in Fodor's model. Rather, they emerge from the conjugation of more 
fine-grained abilities (which Fodor 1983 calls vertical faculties) such as 
vision, audition or number processing. A range of this kind of problem-
solving entities (which are known as lower cognitive functions in psychol-
ogy) are thus the construction workers of higher cognitive functions such as 
moral and social judgement, which Fodor (1983) calls the central system. 

Table  (7) below depicts the relationship between Fodor's central sys-
tem and modules (how modules communicate with other modules, and with 
the central system, is discussed in §§ 51,  160 below). 

 
(7) Fodor (1983): modules and the central system that they inform 

number sense  module Y  

vision  central system  audition  

module X  language    
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The central system is (or rather: the central systems are) informed by 
the work that is done by modules, but it is (they are) not a module itself 
(themselves). Namely, higher cognitive abilities that are the result of the 
central system lack the two main characteristics that define modules: they 
are not domain specific, and they are not (informationally) encapsulated 
(more on these notions in §§ 43f). Also, they try "to make sense" of the 
information that is submitted to them and hence may be goal oriented.  

Unlike central systems, modules are "dummy" and non-teleological: 
they have no decisional latitude, do not make or evaluate hypotheses and 
hence do not try to achieve any goal: they are simple computational sys-
tems that calculate a predictable output on the grounds of a given input 
("input systems" which are stimulus-driven). They provide the evidence 
that the central system needs in order to manage hypotheses, but are en-
tirely insensitive to whatever the central system may "ask" them to do. 
Modules do their job fast, well, they are very reliable, and they are manda-
tory: humans cannot decide to switch them off. For example, visual stimu-
lus always ends up as a three dimensional picture, language is always proc-
essed as such and not as noise, and subjects cannot help identifying what 
kind of surface their fingers are running over. 

Prime examples of lower cognitive functions that qualify as modules 
have already been mentioned: audition, vision, number sense. At least the 
two former are no doubt genetically endowed. Being innate is thus another 
property of modules. Fodor (1983:44) grants modular status to "the percep-
tual faculties plus language" � an interesting definition. 

Following the Fodorian track, general introductions to the modular 
conception of the mind include Stillings et al. (1995:16ff), Segal (1996), 
Cattell (2006:43ff), Samuels et al.(1999:85ff) and Harnish (2002:105ff). 
Since Marr (1982), vision is certainly the best studied cognitive faculty 
which indeed provides pervasive evidence for a modular architecture of the 
mind/brain (see for instance the papers on vision in Garfield (ed.) 
1987:325ff, as well as Stillings et al. 1995:461ff). 

 

38  2.2. How much of the mind is modular? 
 

39  2.2.1. Peripheral vs. massive modularity: is there a non-modular core? 
 
Fodor (1983) is pessimistic about our ability to understand how central 
systems work: he assumes that they are resistant to scientific theorising and 
ultimately to human understanding because they cannot be appraised 
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through the modular prism: "the more global [�] a cognitive process is, the 
less anybody understands it" (Fodor 1983:107).  

A different line of thought expands the modular architecture to cen-
tral systems as well. Pinker (1997) and Plotkin (1998) are prominent fig-
ures of this direction: according to them, all mental processes are computa-
tions. Smith (2002, 2003) also questions the strict separation between mod-
ules and non-modular central systems, and Smith & Tsimpli (1995:164ff, 
1999) are optimistic regarding our chances to understand how central sys-
tems work: they craft the notion of quasi-modules, which they believe 
higher cognitive functions are produced by. The volume edited by Hirsch-
feld & Gelman (eds.) (1994) also contains a number of papers that argue 
for the domain specificity of higher cognitive functions such as social cate-
gories, cultural representations and emotions (domain specificity is a cen-
tral property of modules, see § 43). 

Following the same track, Higginbotham (1987:129f) argues that 
language is a central system and modular. Sperber (1994, 2001) also pro-
motes the modular character of central systems: according to his massive 
modularity, the brain is modular through and through. The three-chapter 
debate on "how modular is the mind?" in Stainton (ed.) (2006:3ff) provides 
a good overview of the issue. 

Considering massive modularity and related approaches, Fodor 
(1987:27) says that the "modularity thesis [has] gone mad". The article 
opens like this: "There are, it seems to me, two interesting ideas about 
modularity. The first is the idea that some of our cognitive faculties are 
modular. The second is the idea that some of our cognitive faculties are 
not." 

More recently, Fodor (2000) is a book entirely devoted to the ques-
tion whether all or only part of the cognitive system is based on a modular 
architecture. The book is an exegesis and a refutation of Pinker's and Plot-
kin's "New Synthesis Psychology" (which Fodor calls rationalist psychol-
ogy, see also Fodor 1998). Gerrans (2002) provides an informed overview 
of the debate regarding the articulation of modules with central systems. 
 

40  2.2.2. Is the central system impenetrable for human intelligence? 
 
What really is behind this debate is (against a possible prima facie impres-
sion) a categorical, rather than a gradual distinction � one that has deep 
philosophical roots and far-reaching consequences. That is, the modular 
paradigm falls into two opposing camps, one holding up Descartes' position 
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that the mind, or at least some of it (the central system in Fodor's terms), is 
beyond what can be understood by human intelligence and will always 
remain an impenetrable mystery (the soul is of course lurking behind the 
mind of Descarte's mind-body dichotomy); by contrast, the other camp 
makes no difference between lower and higher cognitive functions, which 
are both the result of modular activity, and whose workings may be discov-
ered by human intelligence.  

We have seen that the former view is defended by Fodor (1998, 
2000), but also by Chomsky in linguistics (e.g. Chomsky 1984:6f, 23f, 
Chomsky 1995b:2f, chapter 4 of Chomsky 1975 is called "Problems and 
mysteries in the study of human language"). Fodor's and Chomsky's posi-
tion blocks any inquiry into how the mind really works (all of the mind for 
Descartes, just a subset of it, the central system, for Fodor/Chomsky) be-
fore it has even started: don't try to find out how it works, you will fail 
anyway. This has direct consequences for the dialogue with the implemen-
tational level: only a subset of the mind may be mapped onto neuro-biology 
� the central system is not based on any neuro-biological activity, or at least 
will humans never be able to understand what the relationship is. 
 

41  2.2.3. Is the mind (are modules) the result of Darwinian adaptation? 
 
It was mentioned that the position where all cognitive functions are in prin-
ciple accessible to human intelligence and must ultimately be able to be 
mapped onto neurobiology is what Fodor calls rationalist psychology. In 
other quarters, it is called evolutionary psychology in recognition of the 
fact that it is intimately interwoven with the Darwinian perspective. Pinker 
(1997) and Plotkin (1998) hold that the mind, like the brain and all other 
properties of living beings, is the result of an adaptive evolution which was 
marshalled by selectional pressure over millions of years.  

Obviously, if all is the result of environment-driven adaptation, no 
part of the mind can stand aside. Which means, viewed from the other 
camp, that Fodor and Chomsky must deny the idea that all of the mind is 
the result of Darwinian selection. This is precisely what they do in the bio-
linguistic programme: the controversy between Hauser et al. (2002) (also 
Fitch et al. 2005) and Pinker & Jackendoff (2005a,b) is about this issue.  

Hauser et al. (2002) argue that the FLN (Faculty of Language in the 
Narrow sense), i.e. what really makes language distinct and unique (with 
respect to other cognitive functions), boils down to recursion (of morpho-
syntax) and the ability to talk to other modules (namely phonology and 
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semantics). In other words, only Merge and Phase are specifically linguistic 
instruments among the mechanisms that participate in language perception 
and production. Hauser et al. (2002) also hold that the FLN is the only 
property of language that could not possibly be the result of an (adaptive) 
evolution based on an animal ancestor: the FLN is given (BlueVol §609). 
This claim lies at the heart of the biolinguistic programme (where phonol-
ogy and semantics for example are not specifically human, see BlueVol 
§637) and is further developed with specific attention for phonology by 
Samuels (2009a,b). 

On the other hand, the general viewpoint of evolutionary psychology 
on the mind is exposed by Cosmides & Tooby (1992a, 1994) and Barkow 
et al. (1992). Samuels et al. (1999) offer a valuable digest of the debate 
between peripheral (Fodor/Chomsky) and massive (evolutionary psychol-
ogy) modularity on the backdrop of the opposition between what they call 
Chomskian and Darwinian modules. Even though based on a non-
evolutionary perspective, Sperber (1994, 2001), Smith (2002, 2003) and 
Smith & Tsimpli (1995:164ff, 1999) go along with the Darwinian party. 

 

42  2.3. Core modular properties 
 

43  2.3.1. Domain specificity 
 
Modules are computational units that are devised for just one highly spe-
cific task. Therefore the symbolic vocabulary that they work with is as spe-
cific as their task. The input, written in a (domain) specific vocabulary, its 
transformed by (modular) computation into an output, the structure. The 
difference between (domain-specific) vocabulary (input) and structure 
(output) is a core property of modularity. 

Modules thus speak different languages (of the mind), and they are 
unable to understand other languages (of the mind). Modules can only 
parse objects that belong to their own language, i.e. which are part of the 
domain-specific vocabulary that they are designed to process. This is what 
Jackendoff explains in the quote below. 
 
(8) "'Mixed' representation[s] should be impossible. Rather, phonological, syn-

tactic and conceptual representations should be strictly segregated, but coor-
dinated through correspondence rules that constitute the interfaces." 
Jackendoff (1997:87ff) 
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Hence, whatever information is submitted that is not written in the 
specific symbol code of a module is uninterpretable: it is treated as noise 
and simply ignored. For example, the visual module can only take visual 
stimulus as an input. It will ignore any auditive or other alien information.  

Arguments for domain specificity come from various fields, includ-
ing neuropsychology, computational theory and cognitive evolution (Ger-
rans 2002:261 provides an overview, see in particular Cosmides & Tooby 
1992a). Hirschfeld & Gelman (eds.) (1994) provide a synopsis of domain 
specificity and the kind of domains that can be isolated (which include 
higher cognitive functions such as social categories, culture-specific repre-
sentations and emotions); Fodor (2000:58ff) discusses the various ways in 
which domain specificity has been used. 
 

44  2.3.2. Informational encapsulation 
 
Modules are also (informationally) encapsulated, which means that during 
the computation performed, they do not need and cannot take into account 
anything that was not present in the input. That is, once the input is defined 
and computation has begun, nothing can alter the course of events, and the 
output is produced in complete disregard of any module-external informa-
tion such as high-level expectations, beliefs (coming from the central sys-
tem), memory, inference and attention, or results of other modules.7 Con-
versely, modules are unable to communicate any intermediate result of their 
work: transmission to other modules or to the central system is only possi-
ble once the computation is completed. In sum, modules are autistic (Fodor 
2000:62ff, Gerrans 2002 and Smith & Tsimpli 1995:30f provide a concise 
introduction to encapsulation). 

The effect (and hence existence) of encapsulation is often shown on 
the grounds of optical illusions. Under  (9) below appear a number of well-
known cases, which all demonstrate that humans are "fooled" by their vis-
ual system even if they know beforehand that what they "see" is not true: 
there is no way to willingly marshal vision according to prior knowledge of 
the central system, to some desire or presupposition. Vision does whatever 
it does without asking any other cognitive system, and even against the will 

 
7 This of course does not withstand the existence of networks of modules or of 

"loops" whereby the result that is achieved by a given module serves as the in-
put of several other modules and eventually, enriched with additional informa-
tion, is pulled several times through the same module. 
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of the subject: no other cognitive system, modular or central, can "break 
into" vision in order to change its course once computation has begun. 

(9) 

Zöllner: 
all long lines are parallel 

Müller-Lyer 
lines are equal in length 

 

Poggendorff 
the lower line on the righthand side 

of the rectangle is the same 
(straight) line as the one on the 

lefthand side 

vertical lines are parallel 

 
Encapsulation has been challenged by evidence suggesting that there 

is also non-encapsulated communication between the central system and 

Hering 
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modules whereby the former affects ongoing modular computation.8 Argu-
ments to this end have been made on the connectionist side (e.g. Elman 
1994), but also in developmental psychology (Karmiloff-Smith 1998). On-
going debate is reviewed by Gerrans (2002), who argues in favour of en-
capsulation. 

The syntactic application of encapsulation is Chomsky's (1995a:228) 
inclusiveness: syntactic structure must be exclusively based on information 
that is present in the input; no element may be added in the course of a 
syntactic derivation. 
 

45  2.3.3. Summary: how to identify a module 
 
A module is thus a hard-wired and genetically determined computational 
unit that builds on a fixed and localisable neural structure; it is domain spe-
cific (i.e. content-based), autonomous, automatic, mandatory, stimulus-
driven and insensitive to central cognitive goals. Segal (1996:145) provides 
an informed and concise overview of the modular idea in its various incar-
nations. His list of core properties contains nine items, which are shown 
under  (10) below. 

 
(10) core properties of cognitive (Fodorian) modules according to Segal 

(1996:145) 
 a. domain specificity 
 b. informational encapsulation 
 c. obligatory filtering 
 d. fast speed 
 e. shallow outputs 
 f. limited inaccessibility 
 g. characteristic ontogeny 
 h. dedicated neural architecture 
 i. characteristic patterns of breakdown 

 
Crucially for linguistics (as we will see below), a module is designed 

for a special purpose and can only work with the specific vocabulary asso-
ciated � all the rest is noise: modules "solve a very restricted class of prob-

 
8 The reason and genesis of the illusions are secondary for the argument. Also 

note that the effect is the same for all humans (who are subject to the illusion: 
some are not), i.e. perfectly independent of culture, language, age, social pa-
rameters and so forth. 
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lems, and the information it can use to solve them with is proprietary" 
(Fodor 1998). 

Chomsky & Halle's (1968) description of the phonological rule sys-
tem is quite close an anticipation of what Fodorian modules will look like 
15 years later. 

 
(11) "The rules of the grammar operate in a mechanical fashion; one may think 

of them as instructions that might be given to a mindless robot, incapable of 
exercising any judgment or imagination in their application. Any ambiguity 
or inexplicitness in the statement of rules must in principle be eliminated, 
since the receiver of the instructions is assumed to be incapable of using 
intelligence to fill in gaps or to correct errors." Chomsky & Halle (1968:60) 
 
Given these core modular properties, a question is how modules are 

practically delineated within the host of cognitive functions. The typical 
answer is domain specificity: a computation that builds on heterogeneous 
primitive units cannot be done in one and the same module. There is seri-
ous debate in linguistics regarding the question which entities (sub-
disciplines) exactly are identical or distinct computational systems 
(BlueVol §622, ongoing controversy namely concerns morphology and 
syntax, see BlueVol §537). In this situation, the guiding light will be to look 
at which kind of vocabulary is processed on each side, and whether or not it 
is the same. In case it is not, the two entities cannot be incarnations of the 
same module. 

Another way of detecting modules is so-called (double) dissociation, 
which may be viewed as an external means in comparison to the internal 
handle that is offered by domain specificity (BlueVol §618, e.g. Smith 
2003). While the latter requires only the inspection of linguistic properties 
(the vocabulary used, see below), (double) dissociation requires the exami-
nation of speakers that experience significant cognitive and/or brain dam-
age. 

Overview literature regarding the general properties of modules in-
cludes Segal (1996), Pinker (1997), Plotkin (1998), Sperber (2001), Ger-
rans (2002), Jackendoff (2002:218ff), Smith (2002, 2003) and Fodor 
(2000). Cosmides & Tooby (1992b:93ff) provide a historical overview of 
the modular idea from the psychologist's perspective. 

Below the refereeing of different language-internal candidates for 
modularity according to domain specificity and (double) dissociation is not 
undertaken (see BlueVol §640). Only the distinction that the book is about, 
i.e. the one between morpho-syntax and phonology, is discussed. 
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46  2.4. The major ontological gap in language: phonology is distinct 

47  2.4.1. Domain specificity (Starke): morpho-syntax-semantics vs. 
phonology 

 
In unpublished work,9 Michal Starke argues that morphology, syntax and 
semantics are just one module because they use the same vocabulary: num-
ber, person, animacy, quantification, aspect and so forth are categories that 
are used, understood and processed by syntax as much as by morphology 
and semantics.10 This is much unlike phonology, where number, person and 
the like are unknown: phonology does not use or process these categories. 
Conversely, morphology, syntax or semantics neither process or are sensi-
tive to genuinely phonological concepts such as labiality, stopness and the 
like. 

On Starke's count, then, phonology (as much as pragmatics and the 
conceptual device) works with specific vocabulary and is thus a module 
distinct from morpho-syntax-semantics. Discussing the detail of the evi-
dence that Starke relies on would lead too far afield here (a published ver-
sion will hopefully be available at some point). Let us merely note the 
structure of his argument, which is along the lines of domain specificity. 
The result is a broad distinction of two macro-modules, phonology and 
morpho-syntax-semantics, which are supplemented by (at least) two mod-
ules that mediate between grammar and other cognitive functions (pragmat-
ics and the conceptual device). 
 

48  2.4.2. Domain specificity (Jackendoff, Chomsky): phonology is distinct 
 
Jackendoff's (1987, 1992, 1997) modular theory, Representational Modu-
larity (which Jackendoff 2002:218ff prefers to call Structure-Constrained 
Modularity today), also points out the obvious ontological gap between 
phonology and other linguistic devices, which is greater than the distance 
between any other two linguistic candidate disciplines. 
 
9 Starke's work has been presented at various conferences and at the Central 

European Summer School in Generative Grammar (EGG) in 2002 (Novi Sad) 
and 2006 (Olomouc). 

10 Of course semantics is to be understood as "grammatical" semantics, i.e. the 
system that assigns an interpretation to morpho-syntactic structure. The mean-
ing of lexical items and the relation with the conceptual world are entirely dif-
ferent issues. 
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(12) "The overall idea is that the mind/brain encodes information in some finite 
number of distinct representational formats or 'languages of the mind.' Each 
of these 'languages' is a formal system with its own proprietary set of primi-
tives and principles of combination, so that it defines an infinite set of ex-
pressions along familiar generative lines. For each of these formats, there is 
a module of mind/brain responsible for it. For example, phonological struc-
ture and syntactic structure are distinct representational formats, with dis-
tinct and only partly commensurate primitives and principles of combina-
tion. Representational Modularity therefore posits that the architecture of the 
mind/brain devotes separate modules to these two encodings. Each of these 
modules is domain specific. 
[�] The generative grammar for each 'language of the mind,' then, is a 
formal description of the repertoire of structures available to the correspond-
ing representational module." Jackendoff (1997:41) 
 
Chomsky (2000) makes the same point. 
 

(13) "The phonological component is generally assumed to be isolated in even 
stronger respects: there are true phonological features that are visible only to 
the phonological component and form a separate subsystem of FL [the Fac-
ulty of Language], with its own special properties." Chomsky (2000:118, 
emphasis in original) 
 
Domain specificity within grammar thus identifies what appears to 

be the deepest fraction line, which separates phonology on the one hand 
and all other classical disciplines (syntax, morphology and semantics) on 
the other. 

Jackendoff ends up with three modules that are involved in the man-
agement of grammar: phonology, syntax and the conceptual device. He 
calls modules processors and distinguishes between integrative and inter-
face processors (see § 175). The latter translate the output of the former into 
vocabulary items that can be understood by other modules. Intermodular 
communication is discussed at greater length in § 160 below. 
 

49  2.4.3. Late Insertion is the segregation of phonological and other 
vocabulary 

 
The ontological separation between phonology and morpho-syntax is also 
central in Distributed Morphology: while up to GB morpho-syntactic com-
putation was done on the basis of complete lexical information that in-
cluded syntactic, morphological and semantic features as much as phono-
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logical material (sealed suitcases), Late Insertion is the idea that phonologi-
cal material is absent from morpho-syntactic computation (see BlueVol 
§§536, 646). That is, only morpho-syntactic information is available at the 
beginning of a derivation; phonological material (vocabulary items) is only 
inserted after the completion of the morpho-syntactic derivation. 
 

50  2.4.4. Phonology vs. phonetics 
 
Although this book does not consider the relationship of phonology with 
phonetics, i.e. the (eventual) lower limit of phonology, it is worth pointing 
out that domain specificity is also used in the large body of literature that 
debates this issue in order to insulate both areas: this is what Hale & Reiss 
(2008:118) do. Kingston (2007) provides a good overview of the positions 
that are taken, and especially of the debate whether phonology and phonet-
ics are distinct modules or instances of the same computational system. 
 

51  3. How translation works (in phonology) 

52  3.1. Application of domain specificity to phonology: Indirect Reference 
 
Applied to the phonological module, domain specificity means that pho-
nology could not react to any untranslated input from the morpho-syntactic 
module. This is precisely the principle of Indirect Reference that was intro-
duced by Prosodic Phonology (see §§ 23,  85): phonology can only take into 
account morpho-syntactic information that was previously translated into 
phonological vocabulary. The whole architecture of Prosodic Phonology is 
shaped according to Indirect Reference: a Translator's Office mediates be-
tween morpho-syntax and phonology. That is, the morpho-syntactic output 
is mapped onto prosodic constituency, which is the input to phonology. 

The basic idea of intermodular communication that materialises in 
the architecture of Prosodic Phonology is thus the following: in order for 
two modules to talk to each other, there must be a mediating instance which 
understands the vocabulary of both the input and the output module and 
translates information from one into the other. Untranslated information is 
noise and will be ignored by the receiving module. The kind of "dynamic" 
translation that is practised in Prosodic Phonology, i.e. by a computation in 
its own right that transforms vocabulary X into vocabulary Y, instantiates 
Jackendoff's (1997 and following) model of correspondence rules (or more 
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recently interface processors). Jackendoff's system is presented in greater 
detail in § 172, and an alternative, i.e. non-computational translation, is 
introduced in §§ 169,  181f. 

The idea that morpho-syntactic information must be translated before 
phonology can use it has always been present in phonological theory since 
the 19th century. A summary of how translation was practised since struc-
turalist times is provided in § 66 below. 
 

53  3.2. Is structure, but not vocabulary, translated? 
 
In principle, translation could translate vocabulary items and structure 
alike. There is some indication, though, that modules may be sensitive to 
the former, but not to the latter. This empirical generalisation is discussed in 
BlueVol §398: there is at least a strong trend for phonology to be sensitive 
to morpho-syntactic structure, i.e. geometric properties of the tree, while 
node labels are by and large ignored. 

The same is true in the opposite direction: it is shown in § 127 that 
phonology-free syntax is in fact melody-free syntax: the basic vocabulary 
items of phonology are the objects that occur below the skeleton, i.e. me-
lodic primes such as labiality, stopness and so on. On the other hand, sylla-
ble structure and other properties of supra-skeletal phonological representa-
tions are the result of phonological computation that is based on this basic 
vocabulary. 

If it is true that structure may be translated, while vocabulary remains 
untranslated, melody is predicted to be unable to bear on morpho-syntax. 
By contrast, supra-skeletal phonological structure may be read by other 
modules. Both predictions indeed match the empirical record (see § 127). 

 

54  3.3. Translation is selective, and the choice of translated pieces is arbitrary 
 
Another pervasive property of intermodular communication appears to be 
the fact that translation is never complete. That is, only a subset of the 
structure of the sending module is made available to the receiving module 
through translation. Also, it appears that the pieces which are chosen for 
transmission cannot be predicted. 

Ray Jackendoff's work regularly draws attention to the underfeeding 
of the receiving module. 
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(14) "Correspondence rules perform complex negotiations between two partly 
incompatible spaces of distinctions, in which only certain parts of each are 
'visible' to the other." Jackendoff (1997:221) 
 
"The overall architecture of grammar consists of a collection of generative 
components G1, �, Gn that create/ license structures S1, �, Sn, plus a set of 
interfaces Ijk that constrain the relation between structures of type Sj and 
structures of type Sk. [�] Typically, an interface Ijk does not 'see' all of 
either Sj or Sk; it attends only to certain aspects of them." Jackendoff 
(2002:123) 
 
The fractional character of translation in intermodular communica-

tion is further discussed in §§ 177,  180 below, where illustration from a 
number of cognitive functions is provided. 

In language, the selective character of translation is echoed by the 
contrast between interface theories that translate everything (including ir-
relevant noise) and others that translate only information which is phonol-
ogically relevant (see § 78). The unpredictability of the pieces that are trans-
lated is what is called the mapping puzzle in BlueVol §753: thus far lin-
guists are by and large unable to characterise morpho-syntactic contexts 
that provoke a phonological reaction as a natural class, let alone to predict 
when and where they occur. 

 

55  4. Linearisation 
 

56  4.1. Introduction: no business of phonology, computational in kind 
 
An important issue regarding the morpho-syntax - phonology interface in 
general and translation in particular is linearisation: the phonological string 
is linear, but syntactic structure is not. Everybody agrees that the input to 
phonological computation is a linear string.11 Or, in other words, phono-
logical computation does not create linearity. This is why phonologists 
never talk about linearity and linearisation: they work on linear strings and 
thus take linearity for granted. 

Linearity is thus no business of phonologists or of phonology, and 
this book has got nothing to add to the question: like all other theories of 

 
11 But even this notion needs to be further defined: we will see in § 60 below that 

Raimy's (2003) and Idsardi & Raimy's (forth) system allows for different de-
grees of linearisation of the string. 
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translation, Direct Interface supposes that there is a linear string into which 
the output of translation can be inserted. In other words, linearisation must 
either be completed by the time translation is done, or both operations are 
concomitant. That is, the linear string is made of morphemes and boundary 
information that are linearly ordered. This string may be pieced together by 
a single mechanism that successively drops phonological representatives of 
morphemic and non-morphemic (hash marks) information into the phonol-
ogy. 

Be that as it may, the reason why there is a section on linearity in this 
book is that its genesis is relevant for the bigger picture, i.e. the one that 
goes beyond the simple translation of non-morphemic information. In § 172 
below, Jackendoffian translation by computation is opposed to an alterna-
tive, translation through a lexical access (which is Michal Starke's take). 
Translation by computation is the standard everywhere: in SPE (§§ 102f) as 
much as in Prosodic Phonology (§ 83), and more generally in Cognitive 
Science (§ 172). 

As will be seen below, one question that models of linearisation ad-
dress is whether linearisation is concomitant with Vocabulary Insertion, i.e. 
with translation. Both operations occur somewhere between the end of 
(narrow) syntax and the beginning of phonological computation: the mid-
field today is more and more pumped up, and called PF (see BlueVol §726). 
Although concealed in this area, both operations are logically independent, 
as shown below. One thing that nobody doubts, however, is the computa-
tional character of linearisation. If linearisation is a computation, a legiti-
mate question is how translation could be non-computational. It is argued 
in § 160 below that translation indeed involves a lexical access, rather than 
computation (One-Channel Translation, see specifically § 168 on linearisa-
tion). Whether a linearisation can be computational in an environment 
where translation is not, or whether there is also a non-computational alter-
native for linearisation, are interesting questions that need to be addressed 
in future study. 

In order for the reader to appraise the general issue, a digest of cur-
rent approaches to linearisation is provided below. Relevant questions are 
where exactly in the derivation linearisation occurs, how it works and even-
tually into how many sub-components it falls. Roughly speaking, Kayne's 
(1994) LCA (Linear Correspondence Axiom) places linearisation in narrow 
syntax, while all other proposals (which typically build on the LCA) locate 
it in PF (where "in PF" opens a rather large array of possibilities in modern 
minimalist times, see in BlueVol §726). 
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57  4.2. In minimalist times: no business of syntax either 
 
In syntax, linearity was long taken to follow from syntactic constituent 
structure: word order is a function of constituent order. This was the case 
until (and including) GB: phrase structure rules were parameterised and 
responsible for language-specific variation in word order. In a language 
where prepositions precede nouns, the rule was PP → P, NP, while in a 
language where the opposite order is observed, the rule PP → NP, P was 
instrumental. The difference between right-branching languages such as 
English where heads precede their complements and left-branching lan-
guages like Japanese where the reverse order occurs is thus managed by a 
parameter setting, the head parameter.

In the minimalist perspective where trees are constructed by Merge 
and hence phrase structure rules eliminated, a different means for deriving 
linear order needs to be found. Estranging syntax from linear order ties in 
with the observation that syntactic generalisations are about hierarchical 
organisation (command and dominance relations), not about linear order. 
Therefore Chomsky (1995a:334) concludes that syntax has got nothing to 
do with linearity, not any more than LF: linearity is only relevant for pho-
nology. That is, it is imposed upon the linguistic system by external condi-
tions of language use: linearity is the result of the constraints that follow 
from the transmission of human language whereby speech unfolds in a 
temporal sequence. 
 

58  4.3. Both syntax-internal and syntax-external linearisation is minimalism-
compatible 

 
Given that linear order is imposed upon language by a non-linguistic con-
straint, Chomsky (1995a:335) welcomes Kayne's (1994) antisymmetry in a 
minimalist perspective. Kayne's idea is to derive linear order in the syntax 
by leftward movement: at the end of all movement operations, the highest 
item is the leftmost in the linear order, and so on. On Kayne's take, this is 
true for all languages: SVO is the universal order underlyingly, and lan-
guages like Japanese with an overt SOV order are derived by leftward 
movement. 

Incorporating the mechanism that creates linear order into the syntax 
may at first appear contradictory with the minimalist insight that syntax and 
linear order are independent. Chomsky (1995a:335), however, argues that 
syntax-internal linearisation is a prototypical implementation of minimalist 
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thinking whose headstone is to reduce syntactic representations and compu-
tation to "bare output conditions". Hence linearity, imposed from the out-
side by language use, marshals syntax: movement needs to be carried out in 
order to satisfy its requirements. 

Chomsky therefore writes that Kayne's perspective is "very much in 
the spirit of the Minimalist Program and consistent with the speculation 
that the essential character of CHL [the computational system of human 
language] is independent of the sensorimotor interface" (Chomsky 
1995a:335). A few pages later, however, he places the LCA outside of (nar-
row) syntax, in PF: "we take the LCA to be a principle of the phonological 
component that applies to the output of Morphology" (Chomsky 
1995a:340, note that Chomsky operates with the traditional split between 
(narrow) syntax and morphology). 

Another line of attack that follows Kayne's track is Fox & Pesetsky's 
(2004) whereby successive cyclic movement (in narrow syntax) is derived 
from linearity requirements. That is, just like in Kayne's system and in line 
with the minimalist philosophy, syntax-internal movement is motivated by 
a necessity of a syntax-external cognitive system. The key idea of Fox & 
Pesetsky is that there is a mechanism that controls the result of linearisation 
at every phase and compares it with the linear order achieved at previous 
phases. In case there is a mismatch between former and current linear order, 
the derivation crashes. This is what Fox & Pesetsky call order preservation: 
linear order must be the same at every spell-out of every phase. For the 
sake of illustration, consider the example under  (15) below (from Fox & 
Pesetsky 2004:5). 

 
(15) [To whom will he [__say [CP __ that Mary [VP __ gave the book __]]]]? 

 

Did the movement skip Spec,VP and went directly to Spec,CP as in-
dicated, and if VP is a phase head, Fox & Pesetsky argue, the derivation 
will crash at PF since the result of linearisation in the VP phase (where the 
displaced item remains in situ) is different from the linearised string after 
the CP phase (where nothing will be left in situ). By contrast, if movement 
goes through Spec,VP, the VP will be linearised with the displaced item in 
Spec,VP at the lower phase as well as at all other phases: order preservation 
is satisfied. Therefore, Fox & Pesetsky (2004:8) argue, "[a]n architecture of 
this sort will in general force successive cyclicity when movement crosses a 
Spell-out domain boundary." 
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In sum, then, minimalist principles seem to be able to be used in or-
der to locate linearisation in either (narrow) syntax or PF. Or rather, the 
competition between both options cannot be refereed on minimalist 
grounds. 
 

59  4.4. Everybody but Kayne does linearisation "at PF" 
 
Work in Kayne's original perspective set aside, it appears that the field has 
by and large followed Chomsky's indication that linearisation occurs "at 
PF".12 

However, the question is treated without much argument in the litera-
ture: people acknowledge the existence of Kayne's LCA, but then do lin-
earisation "at PF" without saying why it should or could not be done by 
movement in (narrow) syntax.13 One argument is provided by Richards 
(2004): Kayne's LCA is based on c-command, i.e. on an asymmetric rela-
tionship between the items that are to be linearised.  

 
(16) "Linear Correspondence Axiom 

If α asymmetrically c-commands β then (the terminals dominated by) α
precede(s) (the terminals dominated by) β"
version of the LCA given by Richards (2004:11) 
 
What, then, about cases of mutual c-command? Richards argues that 

the minimalist Bare Phrase Structure, which eliminates trivial, i.e. vacuous 
or unary-branching projections, regularly produces this kind of structure, 
for example in [John [ate it]] where ate and it are sisters and c-command 

 
12 Shiobara (2009) does not follow the PF road completely, proposing to replace 

cyclic derivation by Left-to-Right Derivation: rather than not done bottom-up, 
syntactic structure-building is done in the sense of how items are pronounced 
over time, and under the (interface) pressure of this performance constraint. 
hence a good deal of linearisation is done in (narrow) syntax. 

13 E.g. Bobaljik (2002) and Embick & Noyer (2001, 2007), discussed below, who 
do linearisation at PF "by hypothesis" or "assume" that it occurs at PF: 
"[a]ssuming that linear order is not included in the syntactic representation, PF 
operations, because they are responsible for creating the interface level that 
mediates between syntax and the articulatory/perceptual systems, must at the 
very minimum be responsible for linearizing hierarchical structures" (Embick 
& Noyer 2007:293). Hence Kayne's syntax-internal option is dismissed without 
argument or discussion. 
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each other. Kayne's LCA fails when trying to linearise this kind of struc-
ture. Richards therefore concludes that  

 
(17) "the LCA cannot be a constraint on phrase-markers themselves, i.e. a prop-

erty of Narrow Syntax, but must be a linearization strategy operative only 
after Spell-Out in the mapping of syntactic hierarchy onto phonotemporal 
order (cf. MP [Chomsky 1995a]: 340: 'We take the LCA to be a principle 
of the phonological component that applies to the output of Morphology'). 
This recasting of the LCA as a PF-mapping strategy (cf. the operation 
Linearize of Nunes 1999) conforms to the general principle that the 'hori-
zontal' dimension of time and sequential ordering is relevant only in the 
phonological component, so that the syntactic component of CHL [the com-
putational system of human language] deals only in the 'vertical' dimension 
of hierarchical relations." Richards (2004:12, emphasis in original) 
 
Richards (2004:23) then goes on to rehabilitate the old head parame-

ter of GB in order to make it a parameter of the PF-located LCA. Based on 
Epstein et al.'s (1998:139ff) Precedence Resolution Principle, Richards 
(2004, chapters 2 and 4, 2007) proposes a sisterhood-based linearisation 
strategy. If a c-command relation translates to precedence at PF, heads and 
complements provide contradictory instructions to PF since sisters 
c-command each other: the head must precede the complement, but the 
complement must also precede the head. Which precedence will be chosen, 
Epstein et al. and Richards argue, is a matter of which head-complement 
directionality is deleted. This is what Richards (2004, 2007) calls desym-
metrisation. While Esptein et al. (1998) apply this mechanism only to ex-
ternal Merge, Richards extends it to internal Merge, thereby promoting it to 
a parameter that governs the entire language. Parameterised desymmetrisa-
tion is then the old head parameter based on the LCA, but located in PF. 

Other syntax-based linearisation strategies also typically implement 
the head parameter in one way or another. Bobaljik (2002:216) for example 
says that "it should be clear that I am espousing a more or less traditional 
view of headedness parameters, for instance, that the German V' is head-
final while the English V' is head-initial; this is the information encoded in 
the precedence rules."  

Bobaljik's precedence rules are "a procedure that maps each node to 
an ordered pair: [X → Y] or [Y → X] (where the arrow is to be read as 
'precedes')" (Bobaljik 2002:213). He then shows how a German SOV and 
an English SVO order can be derived from the same syntactic structure 
when reverse precedence rules are applied to certain nodes (the head pa-
rameter): German will have [I' VP → Infl] and [VP DP2 → V], while English 
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accommodates [I' Infl → VP] and [VP V → DP2]. On Bobaljik's count, thus, 
each language possesses a language-specific set of precedence rules (that 
look much like good old phrase structure rules, except that there is only one 
item to the right of the arrow). 

In Bobaljik's system, this all happens upon spell-out from (narrow) 
syntax to PF, whereby the spell-out process falls into four distinct opera-
tions (which Bobaljik 2002:214, note 16 calls "components"): "a) assign-
ment of precedence conditions to syntactic nodes [the precedence rules 
mentioned], b) chain reduction (= trace or copy deletion), c) conversion to 
linear string of X°s, d) Vocabulary Insertion" (Bobaljik 2002:214). 

The same picture is found in DM quarters. Embick & Noyer (2001, 
2007) and Embick (2007) hold that linearisation is concomitant with Vo-
cabulary Insertion. 

 
(18) "By hypothesis, linear ordering is not a property of syntactic representa-

tions but is imposed at PF in virtue of the requirement that speech be in-
stantiated in time (see Sproat 1985). It is therefore natural to assume that 
linear ordering is imposed on a phrase marker at the point in the derivation
when phonological information is inserted, that is, at Vocabulary Insertion.

(8) The Late Linearization Hypothesis 
The elements of a phrase marker are linearized at Vocabulary Insertion." 
Embick & Noyer (2001:562, emphasis in original) 
 
Embick & Noyer work with a notational variant of Bobaljik's prece-

dence rules which they call "Lin" (or the reverse: Bobaljik's precedence 
rules are a notational variant of Lin):  

 
(19) "linear order is a binary operator � represented by '*' � imposed by an op-

eration Lin:  
 
Lin [X Y] → (X*Y) or (Y*X) 
 
This relationship is one of immediate (left-)adjacency; subsequent steps 
concatenate terminal nodes. Other types of conditions might be imposed by 
distinct linearization operations." (Embick & Noyer 2007:294). 
 
Embick & Noyer thus cut linearisation into (at least) two distinct op-

erations, Lin and Concatenate (see Pak 2008:26ff for a summary).  
The linearisation procedures reviewed share the idea that linearisa-

tion in fact falls into a number of different operations that are serially or-
dered: (at least) two with Embick & Noyer (2001, 2007), three with Idsardi 
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& Raimy (forth) (immobilisation, spell-out and serialisation, see BlueVol 
§740), four with Bobaljik (2002) (precedence conditions, chain reduction, 
linearisation of X°s, Vocabulary Insertion). 

This is also the take of Arregi & Nevins (2012) who develop a DM-
system where linearisation is a central anchor point in a list of successive 
events at PF, each of which is a module in its own right: morphological 
operations (some of which are morphotactic, a term coined in order to refer 
to the linearity of the string of morphemes) are either pre- or post-
linearisation in kind according to whether or not they need to refer to linear 
order (Arregi & Nevins 2012:2). Operations such as fission and fusion do 
not and are therefore pre-linearisation, but morphological metathesis for 
example does and therefore occurs after linearisation. As was mentioned, 
linearisation itself is done in several steps, the first of which is viewed as an 
enrichment of the hierarchical structure: precedence relations are added, 
hence preserving hierarchy. The output of this kind of linearisation is thus a 
tree whose terminals correspond to the order in which they are pronounced 
(Arregi & Nevins 2012:313f). Arregi & Nevins (2012:230) call this stage, 
where Vocabulary Insertion has not yet taken place, the Linear Operations 
module. 
 

60  4.5. Linearisation in phonology in order to derive phonetics (Raimy)? 
 
Raimy (2000a,b, 2003) proposes a view on linearisation that is quite differ-
ent from what we have seen thus far: he looks at the issue through a phono-
logical, rather than through a syntactic lens. Raimy's basic idea is that 
precedence relationships must be explicitly noted in all phonological repre-
sentations. Linear order is implicit in the standard graphic notation: "kæt" 
(representing cat, the word used for the sake of illustration by Raimy) for 
example reads "k before æ before t", and the same is true for x-slots in an 
autosegmental representation. Raimy proposes to make this explicit and to 
note "# → k → æ → t → %" instead (where # indicates the beginning of a 
linear string, and % its end). He calls the result a directed graph.

What is this good for if the graphic material added can be deduced 
from "kæt" and is therefore fully redundant? Raimy argues that there are 
cases where arrows actually represent morphological information: morpho-
logical computation is one that adds precedence relationships, i.e. arrows, 
to lexical material. The operation is trivial when prefixes and suffixes are 
concatenated, but involves the addition of "loops" within a root in case of 
reduplication and infixation. A process whereby "kæt" is entirely redupli-
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cated, producing "kætkæt", thus boils down to the addition of an arrow that 
originates in the t and points to the k, as shown under  (20) below. 
 
(20) linearisation of loop-including representations 
 a.  

# → k → æ → t → %

b. # → k → æ → t → k → æ → t → %

The loop under (20a) thus represents the morphological operation of 
reduplication. The resulting structure (which Raimy calls non-
asymmetrical) is then spelled out into a strictly linear string (an asymmetri-
cal structure) as under (20b): "[l]inearization eliminates non-asymmetrical 
precedence structures through repetition of segments which preserves the 
overall organization of a precedence structure while not causing problems 
of interpretation for the phonetics module" (Raimy 2003:133). The "prob-
lems of interpretation" that Raimy talks about are the loops: he assumes 
that phonology can live with loop-containing representations, but phonetics 
cannot � here a fully linearised string is needed. 

In sum, then, phonological representations are only partially linear 
(loops are non-linear elements). Analogous to the relationship between 
(narrow) syntax and PF, bare output conditions � the requirement of fully 
linearised strings at the phonetic level � provoke a spell-out. 

 
(21) "Analogous to the syntactic LCA (Kayne 1994), phonology contains a 

linearization process which ensures that representations have asymmetrical
precedence structures and are thus interpretable at the phonetics interface. 
Linearization in phonology repeats segments within a 'loop' in order to 
eliminate [non-]asymmetrical precedence relations." Raimy (2003:132, 
emphasis in original; obviously Raimy means to say non-asymmetrical in 
the last line, the absence of the non- is an error) 
 
The operation that adds arrows to strings needs to "know" where to 

place the origin and the endpoint (anchor points). Adopting Raimy's di-
rected graphs, Samuels (2009a:147ff) has studied the cross-linguistic varia-
tion of infixation in order to determine what kind of information the arrow-
placing algorithm needs to be able to access and interpret. The list of an-
chor points that infixes look at in order to determine their landing site falls 
into two categories: edge-oriented and prominence-oriented. For the left 
edge for example, documented situations are "after the first consonant (or 
consonant cluster)", "after the first vowel", "after the first syllable" and 



Morpho-syntax has no bearing on the content of phonological computation 49 

"after the second consonant". Prominence-based attractors are stressed 
vowels, stressed syllables or stressed feet. 

An example discussed by Samuels (2009a:179ff) is Tzeltal (Maya) 
intransitivisation whereby a verb is made intransitive by infixing 
an -h- after the first vowel: compare puk "to divide among" with pu-h-k "to 
spread the word", and kuč "to carry" with ku-h-č "to endure". The represen-
tation of this operation with directed graphs is as under  (22) below. 

 
(22) h

# → p → u → k → %

It is to be noted that since its original implementation, Raimy's sys-
tem has changed labels in Raimy (2003) and Idsardi & Raimy (forth): loop-
containing representations are now called morphophonology (instead of 
phonology), and representations from which loops have been eliminated 
run under the label of phonology (instead of phonetics). This leaves the 
workings of the system unaffected, but does away with the idea that pho-
nology can handle non-linear structure. In other words, like all other ap-
proaches, the relabelled version of directed graphs holds that the input to 
"true" phonological computation, i.e. the one that phonologists call phonol-
ogy and from which concatenation is absent, is strictly linear. 

 

61  5. Morpho-syntax has no bearing on the content of phonological 
computation 

62  5.1. Morpho-syntax alters the application of phonological instructions, 
rather than the instructions themselves 

 
An important generalisation regarding the interface is that whatever mor-
pho-syntax does to phonology, it is unable to create, to suppress or to mod-
ify phonological processes. That is, phonological computation exists inde-
pendently of morpho-syntactic computation and of any procedural or repre-
sentational agent thereof. It is not phonological instructions themselves that 
are impacted by extra-phonological information: rather, it is their applica-
tion that may be altered by morpho-syntax. 

On the procedural side, of course, there is no influence on the content 
of phonological computation: procedural influence on phonology is 
achieved by the successive submission of growing chunks of the whole to 
an invariable phonological computation. This may produce opacity effects 
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but leaves the phonological computation alone with the vocabulary items 
that are the result of the spell-out of morphemes.  

In the case of representational communication, some carriers of mor-
pho-syntactic information that are not part of the morphemic endowment 
(juncture phonemes, hash marks, prosodic constituency) have been added 
to the input to phonological computation. These carriers may then modify 
the application of the phonological computation (as compared with a situa-
tion where they are absent). The computational system itself, however, i.e. 
the set of instructions (the rule inventory and ordering, the constraint inven-
tory and ranking etc.), remains unaltered. 

 

63  5.2. Empirical reflects 
 
Empirically speaking, the effect of this division of labour is that nobody has 
ever seen a phonological process that is active in a certain morpho-
syntactic environment (or in mono-morphemic strings), but not in others. It 
does happen frequently, of course, that processes are blocked (or triggered) 
in a specific morpho-syntactic environment, and this may have procedural 
as much as representational reasons (e.g. affix class-based phenomena, see 
BlueVol §§163, 166). This does not mean, however, that the content of the 
phonological computation was modified: rather, pieces thereof are made 
inapplicable (or applicable). 

Also, nothing withstands the existence of distinct computational sys-
tems, which may either be morpheme-specific (level 1 vs. level 2 in Lexical 
Phonology BlueVol §148, co-phonologies BlueVol §478, indexed con-
straints BlueVol §482) or chunk-specific (lexical vs. postlexical in Lexical 
Phonology, BlueVol §234). What was said in the previous paragraph is only 
true for phenomena that fall into the competence of a given computational 
system. Or, put differently, the properties of phonological computation 
themselves remain unmodified, whatever morpho-syntactic influence 
comes to bear. This holds true in all theories, including those that accom-
modate several mini-phonologies. 
 

64  5.3. Complete if tacit agreement across all theories 
 
As far as I can see, the inalterability of phonological instructions in the face 
of morpho-syntactic information is entirely consensual across all theories 
and protagonists over the 70 years of interface literature that are covered in 
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Scheer (2011a). That is, all theories have attempted to reduce morpho-
syntactic influence to procedural and/or representational influence along 
the lines described. Although it is a logical possibility, nobody has thought 
of modifying the phonological computational system according to morpho-
syntactic contexts.  

One could imagine for example a rule k → tÉʃ / __i,e (or the equiva-
lent constraint set) to be changed into k → tÉs / __i,e at a certain suffix 
boundary. Another way to alter phonological computation would be to add 
a rule (or a constraint) when some morpho-syntactic division is run through 
the phonology. Nobody has ever attempted to do that: morpho-syntax influ-
ences the application of pre-existing phonological computation (by block-
ing or triggering processes), but it does not create or modify it. 

 

65  5.4. The inalterability of phonological instructions follows from modularity 
 
The fact that the definition of the properties of phonological computation is 
an exclusively phonological matter on which morpho-syntax has no bearing 
follows from modularity: morpho-syntax (or morphology and syntax) and 
phonology are distinct computational systems that work on distinct vocabu-
lary (domain specificity). The only way for modules to talk to each other is 
through the exchange of their respective outputs. The output of modules, 
however, is structure, not computation. Therefore the respective computa-
tional systems that modules are made of live in complete autarky and could 
not possibly bear on one another. 

The generalisation at hand is probably too obvious to arouse specific 
concern in the literature: I have not come across any text that makes an 
explicit statement regarding the issue. The fact that it follows from modu-
larity is certainly a good point for this theory of cognitive organisation. 

 

66  6. Translation in structuralist and generative interface theory 
 

67  6.1. Interface design was done in absence of a modular/cognitive 
background � but translation has always been practised 

 
We have seen that translation is obligatory on modular assumptions: what-
ever information morpho-syntax wants to be carried by an item that pho-
nology can make reference to, this item must be the output of a transla-
tional process. 
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This Cognitive Science context was entirely absent from interface 
theory until very recently, and today still is in some quarters. Structuralists 
for sure were not working with a cognitive background. By contrast, gen-
erative linguistics and its interface architecture are an application of cogni-
tive/modular ideas to language: Noam Chomsky actively participated in the 
computational movement that, following the Turing - von Neumann pro-
gramme, founded Cognitive Science in the 50s (§ 33, BlueVol §§603, 623). 
This notwithstanding, as far as I can see there is no identifiable and explicit 
footprint of modular ideas when it comes to translation, perhaps beyond a 
general sympathy for modularity.  

Generative phonology has violated modularity/translation on a num-
ber of occasions (including SPE, see § 75 below, BlueVol §§95, 702), and 
with the exception of the work by Charles Reiss, Eric Raimy and col-
leagues (see BlueVol §587, note 148), I am not aware of any explicit men-
tion of modularity in the older (or even more recent) literature that would 
have been used in order to impose translation. What is more, there are two 
cases where modularity would have been a decisive referee in ongoing 
debate, but was not used in the literature of the time: Indirect Reference 
(§§ 23,  85, BlueVol §414) and interactionism (BlueVol §680). 

What I want to say is that in spite of what appears to be a complete 
absence of modular background in the operational design of interface theo-
ries, translation has always been present. Modularity, then, appears to be 
some kind of cognitive post-hoc confirmation of what linguists have always 
done anyway � to which degree and with what kind of exceptions is dis-
cussed below and in §§ 75,  78 below (§ 75 is specifically on generative 
modularity offenders). 
 

68  6.2. The birth and variable incarnation of diacritics 

69  6.2.1. Juncture phonemes and SPE-type boundaries: diacritic translation 
and various degrees of camouflage 

 
Structuralism has tried to make the carrier of morpho-syntactic information 
a truly phonological object that has got nothing to do with morphology 
(BlueVol §§59, 61). Juncture phonemes were the result of the descriptiv-
ism-rooted requirement of Level Independence: the bottom-up discovery 
procedure did not allow phonology to contain any morpho-syntactic infor-
mation. 
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Much effort was put into the camouflage of the extra-phonological 
identity of morpho-syntactic information: as indicated by their name, junc-
ture phonemes were supposed to be phonemes, that is truly phonological 
objects. 

SPE basically does the same thing, only that the phonological cur-
rency has changed: phonology is now made of segments (rather than of 
phonemes), which means that boundaries are [-segment] segments (BlueVol 
§87). The generative camouflage is not really less outlandish than its struc-
turalist predecessor: # is not any more a segment than it is a phoneme. The 
unwarranted consequences of its alleged segmental status were made ex-
plicit early on, namely by Pyle (1972) (see BlueVol §136). 

The real difference with the structuralist strategy is the admitted hy-
bridity of the carrier of morpho-syntactic information. Instead of denying 
the morpho-syntactic origin of boundaries, the generative perspective or-
ganises its identity as a morpho-syntactic agent in phonology (see BlueVol 
§§90f). Boundaries are thus supposed to be truly phonological units (i.e. 
segments) and carriers of morpho-syntactic information at the same time. 

The masquerade, however, was entirely transparent right from the 
start: unlike in structuralist theory where the phonemic status was given 
real credit (see BlueVol §701), hardly anybody took the [-segment] camou-
flage seriously. The naked # was taken for what it really is in all phonologi-
cal quarters: a unit whose only purpose is to store and release morpho-
syntactic information. 
 

70  6.2.2. The abandonment of Level Independence makes boundaries 
diacritics 

 
A direct consequence of this evolution is the emergence of the diacritic 
issue: if nobody believes that boundaries are segments, they must be non-
phonological objects � diacritics (see § 95 below for a definition of this 
notion). 

The legalisation of morpho-syntactic information in phonology has 
thus prompted the diacritic issue � which is here to stay. The question what 
arbitrarily chosen symbols have got to do with phonology, or why phonol-
ogy, but not other linguistic modules, should have them, is a major concern 
in interface theory since SPE and until the introduction of prosodic con-
stituency in the early 80s, which is (wrongly) believed to have solved the 
problem (see § 93). 
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71  6.2.3. Since structuralism, the output of translation has always been a 
diacritic 

 
At least since the late 70s, enough discomfort with diacritic boundaries was 
accumulated (see BlueVol §131) to make the disqualification of diacritics 
broadly consensual. This, however, does not mean that a better solution was 
in sight. A radical alternative was to do away with boundaries and to re-
place them with nothing, i.e. to give up on translation altogether: the result 
was Direct Syntax (see §§ 22f, BlueVol §702).  

The mainstream, though, replaced linear diacritics (boundaries) by 
autosegmental diacritics (the Prosodic Hierarchy). Paradoxically enough, 
the argument which was used in order to promote this move was precisely 
the idea that diacritics do not qualify (BlueVol §373). The demonstration 
that the Prosodic Hierarchy is a diacritic just as hash marks are, if an auto-
segmental one, is undertaken in § 93 below. 

Since structuralist times and up to the present day, then, the output of 
translation has always been a diacritic, and the degree of awareness of this 
fact among the protagonists of the respective theories is variable: high for 
SPE-type boundaries, choked but sensible for juncture phonemes, com-
pletely absent for prosodic constituency. 
 

72  6.3. Modularity and translation were invented by structuralism 
 

73  6.3.1. Non-cognitive modularity: Level Independence enforces translation 
 
The dismissal of Level Independence and hence the recognition that mor-
pho-syntactic information plays a role in phonology is typically quoted 
when it comes to explain the difference between structuralist and genera-
tive theory (e.g. St. Anderson 1985:313ff, Durand 2006:2266, Aronoff 
2003). 

This is certainly correct � but it spots light only on one side of the 
coin. Disqualifying Level Independence as a description-based relic of 
naive structuralist times is nearsighted. For Level Independence also ex-
presses the idea that morpho-syntax and phonology are incommunicado, 
i.e. that they are two distinct ontological entities � exactly the insight of 
modularity.  

Structuralist practice was then to circumvent the prohibition to use 
morphological information in phonology by its translation into a truly pho-
nological object � a (juncture) phoneme. This gross camouflage may be 
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sniggered at from hindsight. But this would fall short of structuralist think-
ing (BlueVol §§72, 415). Willingly or unwillingly, consciously or not, 
structuralists were the first linguists to translate morpho-syntactic into pho-
nological vocabulary. And it was Level Independence that forced them to 
do so. 

Level Independence and ensuing translation may therefore be con-
sidered the birth of modular thinking in linguistics, albeit on grounds that 
have got nothing to do with a cognitive perspective. 
 

74  6.3.2. Translation affords the assessment of phonological theories 
according to their behaviour at the interface 

 
Interestingly enough, structuralist translation was far more serious than 
subsequent translational attempts. For the output identity � a phoneme � 
was taken seriously: as all other phonemes, juncture phonemes had to enjoy 
free distribution (and hence independence from morpho-syntactic divisions, 
see BlueVol §§66f), and they had to have a phonetic correlate (BlueVol 
§70). That this led to absurd results (juncture abuse, see § 143) is all to the 
good: it falsifies a phonological theory that is based on this particular kind 
of translation.  

This opens the possibility for phonological theories to be assessed (or 
falsified) by their behaviour at the interface � if only the arbitral award of 
the interface is taken seriously. That is, when the specific vocabulary of a 
given phonological theory makes outlandish predictions, if translation is 
not given up on and if diacritics are not a possible output of translation, it 
may be concluded that the vocabulary (phonemes, segments, autosegmental 
trees) is not appropriate: the phonological theory in which this vocabulary 
originates needs to be modified. This line of reasoning is central for Direct 
Interface: it is pursued in §§ 151, 154 below (see also BlueVol §138).  

An example are hash marks in SPE. Pyle (1972) and Rotenberg 
(1978) pointed out their absurd consequences (BlueVol §131). Had this 
critique been taken seriously, phonologists would have been forced to 
change the then current phonological theory. That is, the outlandish behav-
iour of # at the interface would have enforced the conclusion that segments, 
of which # was supposed to be a sub-species, are not the adequate interface 
currency. In other words: there must be something else than just segments 
in phonology: autosegmental representations. 
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75  6.4. Generative modularity offenders: reference to untranslated morpho-
syntactic information 

 
76  6.4.1. Translation was not a standard in generative theory until the mid 80s 

 
When talking about translation in SPE, the diacritic character of boundaries 
is only a minor problem when compared to the systematic offense that is 
made to modularity. SPE freely allows for the presence of untranslated 
morpho-syntactic information in phonology: both morpho-syntactic struc-
ture (i.e. brackets) and its labels (NP, VP etc.) are constantly available in 
untranslated guise (see § 101 below, BlueVol §95). The former, however, 
are only there to run inside-out (i.e. cyclic) interpretation: phonological 
rules cannot refer to brackets (§ 105 below, BlueVol §97). 

SPE thus provides for both translated (boundaries) and untranslated 
(morpho-syntactic labels) reference to morpho-syntactic information. Also 
note that there was no clear rationale for a division of labour: should a 
given phonological rule make reference to morpho-syntactic information 
rather in translated or in untranslated form?  

In the late 70s, the post-SPE practice led to a general frustration re-
garding the diacritic issue (BlueVol §131). In recognition of the problems 
that piled up, some voices called for the complete elimination of translated 
information (boundaries) in favour of direct reference to morpho-syntactic 
categories. This strand condensed in the 80s under the header of Direct 
Syntax approaches and became the major rival of Prosodic Phonology, 
whose founding statement is Indirect Reference (§§ 23,  85). Since the late 
80s, this principle � the ban on any untranslated reference to morpho-
syntactic information � has become the baseline of generative interface 
theory on the representational side. 
 

77  6.4.2. Turning back the wheel: weak and strong modularity offenders in 
(more or less) recent development 

 
Hence it is only since the advent of Prosodic Phonology in the 80s that 
generative theory meets the standards that were set by structuralist Level 
Independence, and later on by modularity. In this sense, structuralism was 
far more generative than SPE, and it took generative phonology twenty 
years to catch up with the modernity of Level Independence. 

More recently, however, the clear modular waters of Indirect Refer-
ence are muddied again by a number of approaches that allow phonology to 
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make reference to untranslated morpho-syntactic information. These fall 
into two kinds: on the one hand those that work on a modular basis where 
morpho-syntax and phonology are clearly distinct ontological spaces and 
computational systems, but allow for direct reference to morpho-syntactic 
information (weak offenders). On the other hand, there are approaches 
where the existence of distinct computational systems is either unclear or 
overtly denied (strong offenders). 

Weak modularity offenders include SPE, the Direct Syntax ap-
proaches of the 70s and 80s and more recently van Oostendorp's Coloured 
Containment (BlueVol §503). Strong modularity offenders are OT as a 
whole (BlueVol §§469, 523) and Distributed Morphology (DM). In DM, PF 
movement is incompatible with modularity because it supposes that a com-
putation simultaneously accesses morpho-syntactic and phonological vo-
cabulary (BlueVol §§574, 580), and current analyses also interleave PF 
operations such as linearisation with phonological rules (BlueVol §739). In 
OT and DM the existence and/or the contours of distinct modules is un-
clear. They are denied altogether in Sign-Based Morphology, an outgrowth 
of HPSG (BlueVol §512). 

The OT-trope to scramble all linguistic facts into one single con-
straint ranking is probably not unrelated to its connectionist roots (BlueVol 
§529): connectionism is an all-purpose computational theory that makes 
content-unspecificity a programmatic claim (see § 32, BlueVol §§597f). The 
heart of modularity, however, is domain specificity, i.e. the claim that each 
computational system works on a specific vocabulary. 

Also, PF as conceived of in certain versions of minimalist syntax is a 
strong modularity offender (independently of the issue regarding PF 
Movement that was mentioned above). In PF, syntactic-looking operations 
are carried out because they displease in narrow syntax (clean syntax, dirty 
PF). On the consensual assumption that Vocabulary Insertion occurs upon 
spell-out of narrow syntax, PF (or the subset of PF that excludes what pho-
nologists call phonology) is an ill-defined intermundia where computation 
needs to simultaneously access morpho-syntactic and phonological vocabu-
lary � a violation of domain specificity (BlueVol §§738, 747). 

Finally, the diacritic issue also violates modularity, if in a much 
weaker sense: we have seen that all generative (and non-generative) theo-
ries to date propose diacritics as an output of translation, and that this is 
incompatible with domain specificity (§ 43: diacritics do not belong to the 
domain-specific vocabulary of phonology and hence cannot be parsed). 
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78  7. What is translated: only information that is used or everything, 
including irrelevant noise? 

79  7.1. Phonology only uses a small subset of morpho-syntactic information 
 
It is an undisputed fact that only a small subset of the available morpho-
syntactic information is actually relevant for phonology: most of it has no 
phonological effect at all. As far as I can see, this basic observation was 
first formulated by Chomsky et al. (1956), who conclude that phonology is 
underfed by translational activity (BlueVol §79). 
 
(23) "Since junctures are introduced for the purpose of reducing the number of 

physical features that must be recognized as phonemic, we do not require 
that every morpheme boundary be marked by a juncture. [�] Only those 
morpheme boundaries are marked by a juncture where actual simplifications 
in the transcription are achieved. In other words, junctures are postulated 
only where phonetic effects can be correlated with a morpheme boundary." 
Chomsky et al. (1956:68) 
 
Chomsky et al. (1956) thus argue for the privative representation of 

morpho-syntactic information in phonology: if only a small subset of mor-
pho-syntactic information is used, the translational device has fed phonol-
ogy only with this subset � phonologically irrelevant information has never 
been translated and is thus absent from phonology. 

It is shown in the following section that in spite of this basic observa-
tion, SPE reverts back to non-privative translation. Like most other archi-
tectural properties of SPE, this stance then abides in all subsequent inter-
face theories. That is, full morpho-syntactic information is shipped to pho-
nology regardless of whether it will be used or not. Phonology then appeals 
to whatever is relevant for its computation; finally, irrelevant information, 
which is present in form of SPE-type boundaries or prosodic constituency, 
is either erased by phonological action (as in SPE), or just sits in phonology 
and remains inert (as in Prosodic Phonology) (more on this kind of 
"sleeper" in § 155). 
 

80  7.2. Unanimous non-privative translation since SPE 
 
The position of individual theories in regard of privative translation is as 
follows. Structuralists such as Moulton (1947) use "+" in order to anchor 
the beginning and the end of each word in the phonemic transcription, irre-
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spectively of whether it will have an effect or not (BlueVol §64). The rigid 
mapping mechanism of SPE also sends all edges of major categories and 
higher projections thereof to the phonology without discriminating between 
those that will and those that will not be used (§§ 102f). That is, the "syntac-
tic" # boundary restores full morpho-syntactic information in phonology: 
the syntactic distance of two neighbours in the linear string is a direct func-
tion of the number of intervening #s. The input to phonological computa-
tion is thus a string made of lexical items and clusters of hash marks. After 
the application of phonology, remaining hash marks are erased by rule at 
the end of the derivation. 

In the 70s, the non-privative heritage of SPE has prompted the need 
to distinguish between those boundaries that are phonologically relevant 
and those that have no phonological function. The former have sometimes 
been called "phonological", the latter "morpho-syntactic" (Devine & 
Stephens 1976:286f, 1980:75, see BlueVol §132) � a misleading distinction 
since a "phonological boundary" is a contradiction in terms. 

Lexical Phonology is also on the non-privative side, at least those 
versions that use Mohanan-type brackets, which mark the beginning and 
the end of every morpheme in phonology, and to which phonological rules 
may make reference (Mohanan 1986, BlueVol §§168f). 

Prosodic Phonology promotes non-privative translation as well, even 
if it is true that not all morpho-syntactic information is projected onto pho-
nology (the Translator's Office makes readjustment decisions, see §§ 85, 
 103 and the discussion of non-isomorphism in § 134, BlueVol §§380, 416). 
Non-privativity in fact is a by-product of the Strict Layer Hypothesis 
(BlueVol §383): all strings are exhaustively parsed at all prosodic levels 
independently of whether or not there is an associated phonological effect. 
That is, the full six-layered prosodic constituency is always constructed no 
matter whether there is evidence for particular divisions or not (see § 87, 
BlueVol §§383, 400). 

Finally, models that implement Direct Syntax also stand on the non-
privative side: van Oostendorp's (2006) Coloured Containment and Orgun's 
(1996 and following) declarative sign-based morphology allow phonology 
to directly see and refer to all elements of morphological (and syntactic) 
structure (see BlueVol §501). Bermúdez-Otero (forth :21ff) discusses this 
approach in greater detail; he calls Orgun's view on the matter isomorphism 
(of morphological and phonological structure). 

 



60 Chap 2: Modularity and its consequence, translation 

81  7.3. Four arguments in favour of privative translation 
 
Privativity is not a notion that ranks high among the issues that interface 
theories manipulate consciously. I have not come across any case in the 
literature where it is named and argued for or against. This is much unlike 
the situation in melodic representations where privativity is the major front-
line that sets apart those theories which use binary primes from those that 
rely on monovalent/unary primes.14 

Nonetheless, (non-)privativity of translation is a fundamental design 
property that contrasts competing approaches, especially in a minimalist 
environment where representational and computational economy matter. 
For this architectural reason, but also for four others that are discussed be-
low, there is good reason to believe that translation is privative. 
 
Argument 1 
Non-diacritic outputs are necessarily privative: the Direct Effect 
If the output of translation is non-diacritic, translation must be privative. 
This point is made in greater detail in § 155 below: diacritic morpho-
syntactic information is always accessed by a specific proviso in the formu-
lation of phonological instructions (constraints or rules) of the kind "only 
within the prosodic word", or "if a hash mark precedes". A hash mark or a 
prosodic word alone are perfectly inert: they are "sleepers" that have no 
effect unless they are called on by a specific mention in a computational 
statement. By contrast, if non-diacritic, i.e. phonologically meaningful ob-
jects are the output of translation, they have an immediate effect on phono-
logical computation without needing to be referred to by computational 
statements. This is what I call the Direct Effect (see § 154, Scheer 2009a,c). 
In turn, this means that every single object that is inserted into a phonologi-
cal representation as the output of translation will have an effect: inserting a 
"sleeper" is impossible. Therefore, if carriers of morpho-syntactic informa-
tion are to be non-diacritic, their distribution is necessarily privative. 
 

14 Binary approaches are standard since Jakobson and SPE; the privative alterna-
tive was introduced by Anderson & Jones (1974) and then implemented in De-
pendency Phonology (Anderson & Ewen 1987), Government Phonology (Kaye 
et al. 1985) and Particle Phonology (Schane 1984).  
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Argument 2 
Why carry around useless things? 
The second argument concerns the bare observation that only a small subset 
of morpho-syntactic information is phonologically relevant. This fact at 
least puts the burden of proof on those who wish to argue for non-privative 
translation. Why should the grammatical system bother putting the transla-
tional mechanism to work in order to translate things that will never be 
used? And why should useless structure (boundaries, prosodic constitu-
ency) be built and carried around on the phonological side?  

The minimalist philosophy is certainly privative. GB syntax in the 
80s was full of useless structure: functional categories were built regardless 
of whether they would be relevant or not. The minimalist perspective is 
privative: phrase structure is only built when it serves a purpose in the deri-
vation. Minimalist privativity is the result of a concern for extra-linguistic 
resources such as active memory, which non-privative structure wastes 
(BlueVol §304).  

Also, phonological representations were present in the syntactic 
derivation in GB: they were carried around in so-called "sealed suitcases", 
which were opened only once the derivation had reached phonology. Sealed 
suitcases are also done away with in minimalism and namely in Distributed 
Morphology (§ 49): Late Insertion assures that only morpho-syntactic vo-
cabulary is present during morpho-syntactic computation � phonological 
representations (Vocabulary Items) are only inserted when the morpho-
syntactic derivation is completed and terminals (or bigger pieces of the 
tree) are transformed into phonological material (through Vocabulary Inser-
tion). 
 
Argument 3 
Procedural communication: selective spell-out is also privative 
Along the same lines but on the procedural side, Bermúdez-Otero 
(forth:21ff) discusses the unwarranted empirical consequences of untem-
pered proliferation of cycles. He concludes that selective spell-out is re-
quired for that reason. Selective spell-out is the procedural cousin of priva-
tive translation (see BlueVol §756): while SPE and Lexical Phonology spell 
out all morphemically relevant nodes of the morpho-syntactic tree (all mor-
pheme boundaries delineate cycles), Halle & Vergnaud (1987) introduce the 
idea that spell-out is selective. That is, only a subset of morpho-syntactic 
nodes is transferred to the phonology: some define spell-out domains, oth-
ers do not. In modern phase theory, nodes that trigger spell-out are called 



62 Chap 2: Modularity and its consequence, translation 

phase heads (what exactly is a phase head is a debated question, see 
BlueVol §773 and § 294 below). 

 
Argument 4 
Translation is known to be selective in Cognitive Science 
The general properties of communication among modules that are known 
from other cognitive functions are discussed in §§ 54, 179f: two important 
generalisations are that the information which is made available to the re-
ceiving module through translation is only a small and arbitrarily chosen 
subset of what the sending module offers. Transposed to the representa-
tional communication between morpho-syntax and phonology, this means 
that translation is privative. 
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83  1. Translation with the Prosodic Hierarchy: from rule-based to 
constraint-based mapping 

84  1.1. The original rule-based implementation of the Prosodic Hierarchy is 
perfectly modular 

 
85  1.1.1. Mapping rules 

 
The original implementation of the Prosodic Hierarchy was in the rule-
based environment of the 80s. Accordingly, the translational process that 
brings home Indirect Reference (§§ 23,  85) by transforming morpho-
syntactic structure into phonologically legible items was also rule-based: 
the labour was done by so-called mapping rules, which were located in a 
specific translational module that was distinct from both morpho-syntax 
and phonology (a kind of Translator's Office).  

The architecture put into place by Prosodic Phonology is thus per-
fectly modular: the domain-specific vocabulary of one module is translated 
into the domain-specific vocabulary of another module.15 Table  (24) below 
shows the overall architecture of Prosodic Phonology (Nespor & Vogel 
1986:302). 

Like hash marks, prosodic constituency plays the role of a buffer (or 
a sponge): it stores morpho-syntactic information, carries it into the pho-
nology and releases it upon demand. The buffer is created by mapping 
rules, which do their job on the grounds of two sets of information: the 
output of morpho-syntax and what is called the Black Box under  (24). The 
existence of the Black Box (where the same labour is done as in SPE's re-
adjustment component, see BlueVol §91) is critical for Prosodic Phonol-
ogy: it is the consequence of so-called non-isomorphism, and constitutes 
the (only) argument that was used in the 80s in order to ground Indirect 
Reference (and hence the buffer) in the contention with Direct Syntax (see 
§20).  
 

15 Except that the latter is not true since omegas, phis etc. are not pieces of the 
domain-specific vocabulary of phonology � but this is another debate, see § 95. 
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(24) general architecture of Prosodic Phonology 
 Morpho-Syntax 

 

Interface 
 

mapping rules 
 

? Black Box  

Phonology 
 

the buffer: 
prosodic constituency 

x x x x x x x x x x x x x x x

phonological rules that are 
sensitive to morpho-
syntactic information make 
reference to the buffer 

The Black Box thus introduces idiosyncratic and unpredictable modi-
fications of the morpho-syntactic output because, goes the argument based 
on alleged non-isomorphism, the original morpho-syntactic structure is not 
ready for use in the phonology. Non-isomorphism and readjustment are 
discussed at greater length in §§ 103,  134 below (BlueVol §§416ff). 

 



Translation with the Prosodic Hierarchy 65 

86  1.1.2. Mapping is done in modular no man's land 
 
In a modular perspective, mapping and the Black Box cannot be located in 
either morpho-syntax or phonology. Mapping rules do the job of transla-
tion, and have therefore access to both morpho-syntactic and phonological 
structure: they can read the former, and create part of the latter (the Pro-
sodic Hierarchy). Since modules do not understand the language of other 
modules, the interface is necessarily located in modular no man's land, i.e. 
somewhere after morpho-syntax and before phonology. This is indicated 
under  (24), but deserves to be made explicit, also because the more recent 
constraint-based implementation of translation does away with this archi-
tecture: mapping is now done inside the phonology, and the resulting archi-
tecture is a harsh violation of modularity (more on that in § 88 below). 

The development of modular theory in the early 80s (Fodor 1983, 
BlueVol §603) was contemporary to Prosodic Phonology. It was already 
mentioned in §§ 23,  67 that surprisingly enough, the Prosodic Phonology 
literature does not mention the modular issue and the fact that the architec-
ture of Prosodic Phonology is a faithful implementation of modular princi-
ples, especially in the context of the contention with Direct Syntax 
(BlueVol §414). 
 

87  1.1.3. The only purpose of the Prosodic Hierarchy is the storage of 
morpho-syntactic information 

 
The Prosodic Hierarchy is process-defined: prosodic domains exist only 
because there are phonological processes that make reference to them. 
Selkirk (1986:385) is explicit on this fact: "constituents like prosodic words 
or higher seem to have no role in the phonology other than the providing of 
domains." A common formulation therefore is "prosodic constituents define 
the domains of application of phonological rules" (e.g. Hannahs 1996:52). 
In turn, this means that there is only one way to detect a domain: the units 
of the Prosodic Hierarchy are those, and only those, that constitute the do-
main of application of a phonological rule. Nespor & Vogel (1986) put it 
the following way.16 

16 Nespor & Vogel (1986:59) also mention two other ways of establishing a pho-
nological constituent: when a given string is the locus of phonotactic restric-
tions, and when it expresses relative prominence relations. These two criteria 
may be safely disregarded in the context of the interface since they concern the 
two layers of the prosodic hierarchy that do not carry any extra-phonological 
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(25) "A string is considered a constituent in phonology, as in syntax, if a) there 
are rules of the grammar that need to refer to it in their formulation, or b) 
there are rules that have precisely that string as their domain of application." 
Nespor & Vogel (1986:59) 
 
Hence prosodic domains exist only because they carry extra-

phonological information that is phonologically relevant. 
It is true that the Prosodic Hierarchy has also been used for purposes 

of domestic phonology that have no relation with the interface. This is a 
different debate, though: once prosodic constituency is created, it may be 
used � but its exclusive purpose is the storage of morpho-syntactic informa-
tion; also, no piece of phonological information ever contributes to its con-
struction (to be precise: to the construction of the higher layers, i.e. from 
the prosodic word upwards, see note 16, BlueVol §§405, 421). 

Finally, it is noteworthy that even though phonological processes are 
the only evidence for prosodic constituents, all levels of the Prosodic Hier-
archy are assumed to be always constructed in all languages � even in ab-
sence of any phonological consequence (e.g. Hayes 1989 [1984]:220, Nes-
por & Vogel 1986:11, see also BlueVol §383). Like SPE and Lexical Pho-
nology, Prosodic Phonology is thus a non-privative interface theory (see 
§78, BlueVol §§79, 756). 

 

88  1.2. Constraint-based instead of rule-based mapping 

89  1.2.1. Mapping understood as the coincidence of constituent edges: ALIGN 

The new constraint-based environment of the 90s either allows or requires 
(e.g. regarding the Strict Layer Hypothesis, BlueVol §461) adaptations of 
the familiar Prosodic Phonology model to the general OT architecture. A 
foundational mantra of OT (at least in its early versions until about the 
break of the millennium) was anti-derivationalism, which by error was not 
only applied to phonological computation itself (parallel constraint evalua-
tion), but also to the relations of phonology with other modules (parallel 

 
information: syllables (phonotactic restrictions) and feet (prominence rela-
tions). The heterogeneous character of the buffer, i.e. the cohabitation of bot-
tom-up (syllables, feet, moras) and top-down constructions (prosodic words and 
higher) is admitted and made explicit in Prosodic Phonology (e.g. Nespor & 
Vogel 1986:109, Nespor 1999:119, see also BlueVol §401); it is further dis-
cussed in § 138 below. 
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computation within a module does not preclude, or make any statement, 
regarding the eventually serial communication among computational sys-
tems). This has generated an anti-cyclic attitude and literature, of which 
constraint-based mapping is an offspring: this is how serial communication 
among modules can be done away with (BlueVol §§454, 464). 

The new perspective may be introduced like this: the Prosodic Hier-
archy is a device that represents the (mis)match of morpho-syntactic con-
stituency and phonologically relevant chunks of the linear string. The op-
eration that relates both, mapping, may thus be described as the 
(mis)alignment of the edges of morpho-syntactic constituents with the 
edges of prosodic constituents. 

This perspective on mapping was introduced by Selkirk (1984:52ff), 
who builds prosodic structure (the metrical grid in her case) by alignment 
rules (e.g. Basic Beat Rules, Demi-Beat Alignment DBA, see BlueVol 
§426). Constituent margins then become the centre of interest two years 
later in Selkirk's (1986) edge-based mapping (BlueVol §386). Finally, 
McCarthy & Prince (1993) generalise alignment to more empirical situa-
tions and make it the central tool for the interface with morpho-syntax (see 
Itô & Mester 1999, McCarthy & Prince 2001:vii, Peperkamp 1995:227ff 
for a historical overview). 

Today ALIGN is a constraint family with a uniform template: the left 
or right edge of a given unit coincides with the left or right edge of another 
unit. The units in question may be phonological, morphological or syntac-
tic, and both units involved in an alignment constraint may belong to the 
same area (phonology, morphology, syntax, see for example Yip 1998). 
 

90  1.2.2. Parallel mapping: translation and reference to prosodic constituency 
are conflated 

 
The following example from German provides illustration of how align-
ment works (Kleinhenz 1998:39f). The word auf-essen "to eat up" is made 
of a stem (essen) and a prefix (auf). It is realised with an epenthetic glottal 
stop auf-ʔessen. The glottal stop is non-contrastive: it is always filled in 
word-initially in case the word begins with a vowel underlyingly. 

According to Kleinhenz' analysis, the pronunciation at hand is the re-
sult of the ranking ONSET >> ALIGN (Stem, L, PrWd, L) >> DEP. The 
alignment constraint demands that the beginning of the stem coincides with 
a prosodic word; regular mapping would express the same requirement by 
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the fact of assigning two separate prosodic words to the prefix and the 
stem. 

Now ONSET demands the presence of a consonant in the first syllable 
of essen � hence the epenthetic glottal stop. The competing solution that 
syllabifies the prefix-final consonant into the onset of the stem fails be-
cause of ALIGN: in au.fessen the stem and the prosodic word would be mis-
aligned, and this is fatal since ALIGN outranks the epenthesis-hostile DEP.
In a language with the reverse ranking, au.fessen without glottal stop would 
be optimal. 

Regular rule-based mapping would describe this variation by a pa-
rameter on the assignment of the prosodic word, which will or will not 
encompass prefixes. That is, the domain of glottal stop insertion is the pro-
sodic word: glottal stops are inserted at their left edge. In German, the pre-
fix makes a prosodic word of its own; the prefix-final consonant cannot 
join essen because there is no syllabification across prosodic word bounda-
ries (in German). Essen will therefore be subject to glottal stop insertion. In 
the hypothetical language where au.fessen is encountered, the prefix and 
the stem cohabitate within a single phonological word: this allows the pre-
fix-final consonant to join essen, and no glottal stop will be inserted. 

As may be seen, OT produces the winner without mentioning any 
particular process and thus without any process (or rule) making reference 
to the Prosodic Hierarchy. The effect is achieved by the interspersing of 
alignment with regular phonological constraints that are not involved in 
issues related to the interface (ONSET and DEP). 

This system significantly contrasts with rule-based mapping: it con-
flates a two-step procedure into one single constraint. On the regular ac-
count, prosodic constituency is first created by mapping; phonological rules 
then make reference to the prosodic structure. These steps are procedurally 
ordered, and domestic phonological rules refer to the carrier of morpho-
syntactic information in the description of their environment, as much as 
they may refer to truly phonological conditions. 

Neither of these mechanisms survives in constraint-based mapping: 
there is no procedural difference between the translation of morpho-
syntactic into prosodic constituency, and there is no reference made by 
phonology to this structure. Also, the instructions responsible for phono-
logical computation, constraints instead of rules, do not mention prosodic 
constituency anymore: ONSET, DEP or other constraints do not make refer-
ence to the Prosodic Hierarchy. Prosodic structure appears only in one con-
straint family, ALIGN (and eventually WRAP, see BlueVol §460), which is 
specialised in importing morpho-syntactic information into phonology. 
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91  1.3. Parallel mapping transfers the Translator's Office into the phonology 
and thereby gives up on modularity 

 
On the face of it, the constraint-based architecture looks like an interesting 
simplification of the mapping mechanism: a two-step procedure whereby 
mapping precedes reference to prosodic constituency is incompatible with 
anti-derivationalism and therefore replaced by an entirely parallel one-step 
mechanism.  

The extension of the parallel philosophy to intermodular relations, 
however, gives up on modularity altogether. Mapping rules have access to 
both morpho-syntactic and phonological structure since they convert one 
into the other. Modules are domain specific and hence cannot understand 
the vocabulary of other modules, or parse their categories (see § 43). There-
fore, translation cannot be done in either morpho-syntax or phonology: the 
Translator's Office must stand in modular no man's land (§ 86). 

The effect of parallel mapping, however, is that translation is done in 
the phonology: ALIGN constraints are interspersed with regular phonologi-
cal constraints in the same constraint ranking. This situation is incompatible 
with a modular architecture, and it is to be noted that ALIGN is deeply 
rooted in OT: together with syllable-related constraints (ONSET, NOCODA), 
it is one of the rare constraint families that are accepted and practised in all 
OT quarters. Doing OT without, say, LAZY or NOSTRUCTURE is one thing 
and certainly workable (there are many versions of OT from which these 
constraints are absent); doing it without ALIGN is an entirely different job, 
and it is hard to see today how this could work.17 

92  1.4. Conclusion: things have changed, but translation is still diacritic 
 
The preceding pages have reviewed the evolution of mapping since the 
inception of Prosodic Phonology, and namely its substantial modification 
when the Prosodic Hierarchy was adapted to the constraint-based environ-
ment of OT. The goal was to show that even though mapping does not look 
the same anymore, one thing is perfectly stable: the diacritic character of its 
output. prosodic words (omegas), prosodic phrases (phis) and the like are 
still around, and still inject morpho-syntactic information into phonology. 

 
17 Recent OT-based approaches to the interface with morpho-syntax, namely van 

Oostendorp's (2006) Coloured Containment, are discussed in BlueVol §450. 
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The diacritic character of prosodic constituency is examined next in § 93 
below. 

Also, the existence of translation is not called into question, even if 
its transfer into the phonological computation itself is incompatible with 
modularity. In this sense, then, the evolution added a new ill (violation of 
modularity) to an existing one (diacritic translation). 

Finally, note that a relevant episode of constraint-based mapping is 
also discussed in the section on chunk definition (§ 120): there are recent 
attempts to adapt constraint-based mapping to the phase-based environment 
by equating prosodic constituents with phases. 

 

93  2. The Prosodic Hierarchy is a diacritic 
 

94  2.1. Prosodic Phonology lays claim to boundaries: they are the old buffer, 
prosodic domains are the modern buffer 

 
In an overview article that anchors the legitimacy of Prosodic Phonology 
(with respect to Direct Syntax, see § 20), Vogel & Kenesei (1990:344) re-
view the arguments in favour of Indirect Reference. One point they make is 
historical: all interface theories have been indirect thus far, so there is 
probably something to this approach. They single out SPE as a forerunner 
of Indirect Reference. 

 
(26) "Working within the SPE framework, Selkirk [1972] modifies the original 

proposal by showing that at least in certain types of phonological phenom-
ena, interaction between the two components is only indirect. Word bounda-
ries (#'s) inserted into a string on the basis of syntactic structure determine 
where external sandhi rules apply. Phonological rules thus do not directly 
'see' syntactic structure, but rather access only strings of segments and 
boundaries." Vogel & Kenesei (1990:344) 
 
Representatives of Prosodic Phonology thus lay claim to the equiva-

lence of #s and the modern prosodic constituency. 
The same line of reasoning is found in another overview article by 

Inkelas & Zec (1995). The authors call p-structure the level of representa-
tion that mediates between morpho-syntax and phonology; they explicitly 
identify boundaries as the ancestor of this mediating structure, whose more 
recent incarnation is the Prosodic Hierarchy. 
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(27) "An early version of p-structure was proposed in SPE and developed in 
subsequent work (Selkirk, 1972, 1974; Rotenberg, 1978). According to this 
view, domains of phonological rules are expressed in terms of phonological 
boundary symbols, generated by rules. [�] Far more constrained is the 
'prosodic' view of p-structure. Under this view, p-structure occupies a level 
with its own hierarchical organization and a high degree of autonomy." 
Inkelas & Zec (1995:537f) 
 
If thus prosodic constituency is but a more advanced version of 

boundaries that presents a number of advantages, it must have the same 
formal properties as its predecessor. The two quotes clearly show that pro-
sodic constituency, just as hash marks, is a diacritic: it serves no other pur-
pose than replicating phonologically relevant morpho-syntactic information 
in phonology. This is the essence of diacritic translation, which is based on 
a buffer (or a sponge): phonologically relevant information is stored into a 
diacritic, which is transported into phonology where its load is released (see 
§87). We have seen that this is true for the original implementation of the 
Prosodic Hierarchy where translation was rule-based, as much as for the 
OTed version thereof, constraint-based mapping (§ 88). 

Although proponents of Prosodic Phonology are prompt to point out 
that boundaries are odd because they are diacritic (BlueVol §373), nobody 
seems to wonder whether the Prosodic Hierarchy could be a diacritic as 
well. Nobody seems to worry either when the Prosodic Hierarchy is adver-
tised as the direct surrogate of arbitrary and diacritic boundaries (Scheer 
2008a). 
 

95  2.2. Definition of the term "diacritic" 

96  2.2.1. A diacritic is an alien 
 
A formal definition of what exactly counts as a diacritic must rely on the 
alien status of the object in question in the environment where it evolves. A 
workable definition appears under  (28) below. 

 
(28) definition of the term "diacritic" 
 a diacritic is a non-native object in module X: it is only used when infor-

mation from outside of X is processed. It is absent from events that do not 
appeal to extra-Xal information. 
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Hash marks and omegas (i.e. prosodic words) alike meet these condi-
tions: they are non-phonological intruders in the phonological world which 
are injected for the exclusive purpose of storing extra-phonological infor-
mation (§ 87).  

Also, they are systematically absent from phonological processes 
that do not use extra-phonological information. For example, an ordinary 
palatalisation that turns k into tÉʃ before front vowels involves consonants, 
vowels, velarity, palatality, occlusion, affrication and the like, i.e. all pieces 
of the proprietary vocabulary that is used and managed in phonological 
computation. Such a process does not appeal to any extra-phonological 
information: this would only be the case if the description were, say, "k 
turns into tÉʃ before front vowels, but only in case there is a morpheme 
boundary between the trigger and the target."  

There is thus an objective and pre-theoretical means to tell processes 
apart that use extra-phonological information, and processes that do not. 
Therefore, we can be sure that only domain-specific vocabulary, i.e. the one 
that is used in the computational system which carries out phonological 
computation, occurs in the former process. By contrast in the latter, the 
information that is processed by phonological computation is blended: the 
specifically phonological vocabulary cohabitates with a carrier of extra-
phonological information (a morpheme boundary).  

If some item, then, never occurs in the "pure" processes, i.e. those 
that only use specifically phonological vocabulary, we can safely conclude 
that it is an alien. Obviously, hash marks as much as omegas (prosodic 
words), phis (prosodic phrases) or any other prosodic constituent from the 
prosodic word upwards, are never found to participate in processes that do 
not use morpho-syntactic information. For example, there is no palatalisa-
tion of the pure kind "k turns into tÉʃ before front vowels" where a hash 
mark, an omega, a phi or anything of that kind is needed. Therefore all of 
these items are diacritics. 

 

97  2.2.2. Apples and bananas in phonology, but not in syntax 
 
Another obvious issue is that like boundaries, the units of the Prosodic Hi-
erarchy are arbitrarily chosen and named: "ω" (the phonological word), "φ"
(the phonological phrase) etc. are not any less arbitrary than "+" or "#". 
Calling a unit whose exclusive purpose is to store and release some infor-
mation a hash mark, an omega, a banana or an apple does not make any 
difference: any label will do. For some reason, though, phonologists always 
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point out the arbitrariness of the typewriting symbol #, but do not mind 
talking about omegas and phis. 

Saying that an omega is only shorthand for a real linguistic object, 
the phonological word, does not help: the same may be said about + and #, 
only that a regular scientific-sounding terminology has never been intro-
duced for these objects. 

Finally, pointing out that omegas and phis represent certain stretches 
of the linear string which coarsely correlate with morpho-syntactic divi-
sions does not make them less arbitrary. Everybody knows that the linear 
string is chunked into stretches that define the domain of application of 
phonological processes, and that these stretches more or less closely follow 
morpho-syntactic structure (see § 99 on chunk definition). The issue is not 
the coarse equivalence between morpho-syntactic structure and phonologi-
cally relevant stretches � it is the nature of the items that are supposed to be 
inserted into the phonology in order to carry this information. 

But anyway the same chunk-defining job may be done by boundaries 
� and this was actually proposed by McCawley (1968) who inserts bound-
ary pairs at the left and right edge of phonologically relevant chunks (see 
BlueVol §§113, 373). The boundaries + and # represent two different 
boundary strengths, the latter dividing larger chunks of the linear string. If 
more boundaries are added to the list, they may also be correlated with 
increasing chunks of the linear string that coarsely represent morpho-
syntactic divisions. 

Finally, it is interesting to observe that only phonologists seem to be 
happy to live with apples and bananas in their theory: there is no equivalent 
in morphology, syntax or semantics. No representative of these disciplines 
would accept, say, an ωP (omega phrase), a #P (hash mark phrase) or a &P
(banana phrase). Nodes in morpho-syntactic structure project something, 
and this something is recorded in the lexicon: items only qualify if they 
belong to the domain-specific vocabulary of the morpho-syntactic compu-
tational system (number, gender, person etc., but no bananas, omegas or 
hash marks). 

 

98  2.2.3. Some diacritcs are stigmatised as such, others are knighted as "truly 
phonological objects" 
 

Hash marks and prosodic constituents are both diacritics. For some strange 
reason, though, the former are stigmatised as such and as arbitrary, while 
the latter are advertised as "truly phonological objects" (e.g. Selkirk, 
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1984:32, 409f, Nespor & Vogel, 1986:27ff, 110ff). Nespor & Vogel 
(1986:3) for example call boundaries "pseudo-phonological terms" and 
argue that phonology should only be able to refer to truly phonological 
objects (just as syntax can only make reference to truly syntactic objects).  

I have only come across one voice that clearly identifies the Prosodic 
Hierarchy for what it is. Without surprise, this voice comes from Direct 
Syntax quarters (§ 20) where of course no buffer is needed: Kaisse 
(1990:128) calls attention to the redundant and diacritic character of pro-
sodic constituency. She points out that the Direct Syntax option "does not 
require the postulation of constituents that are needed only to describe the 
sandhi phenomena in question." 

In sum, thus, it appears that there is just one difference between hash 
marks and omegas: the former are linear and local, while the latter are auto-
segmental, hence non-linear and non-local units. The progress since SPE, 
then, does not concern Indirect Reference or the diacritic notation of pho-
nologically relevant morpho-syntactic units; rather, it comes down to a 
change from a linear to a non-linear encoding of higher level information. 
This distinction is further discussed in §§ 132f below. 

 

99  3. Chunk definition 

100  3.1. Introduction 
 
The issue that the following pages are after (and which is independently 
available in Scheer forth a) was described in § 25: everybody agrees that the 
linear string is divided into phonologically relevant chunks, and that phono-
logical computation proceeds chunk by chunk (rather than in one go). 
There is also no doubt that chunks are not defined by or in the phonology: 
they are determined somewhere else.  

Since the advent of phase theory, two views are competing: either 
chunks are phases, or chunks are prosodic constituents (which may them-
selves be defined by phases). The former perspective is procedural (phases 
are the modern incarnation of cyclic derivation), while the latter is repre-
sentational (prosodic constituents are representational objects that are cre-
ated by translation and owe nothing to cyclicity). 

Below the starting point of SPE is first introduced in some detail 
(§ 101), before chunk definition is placed in the broader context of different 
interface theories and also of the modern minimalist phase-based environ-
ment (§§ 106,  110).  
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It will appear that chunk definition is done procedurally by cyclic 
(phase-based) structure: there is no representational alternative on current 
minimalist assumptions and the ensuing phase-based architecture of gram-
mar. Finally, this record is run against the representational definition of 
chunks that is practised in Prosodic Phonology, as well as against recent 
attempts to save prosodic constituency by embracing phase theory (phases 
are prosodic constituents, § 120). 
 

101  3.2. SPE: chunk definition is mixed, by boundaries and brackets 

102  3.2.1. The general mapping algorithm: boundaries restore (almost) full 
morpho-syntactic information 

 
In SPE, morpho-syntactic structure is made available in phonology by two 
distinct devices: boundaries (i.e. hash marks) and labelled brackets. While 
the former are the output of translation, the latter is a "physical" incarnation 
of cyclic structure. Let us first look at boundaries, the translational mecha-
nism and the way they are inserted. 

In SPE, deep syntactic structure is first converted into surface syntac-
tic structure, which serves as the input to phonology. Independently of lexi-
cal insertion that treats only morphemic information (through a lexical ac-
cess), morpho-syntactic structure is converted into boundaries according to 
a fixed algorithm that works on the grounds of morpho-syntactic criteria 
alone: # is inserted into the linear string at the beginning and at the end of 
each major category (i.e. nouns, verbs and adjectives), and also on each 
side of higher constituents that dominate major categories, i.e. NPs, VPs 
and so forth (Chomsky & Halle 1968:12f, 366ff). 

The distribution of # boundaries over the linear string thus restores 
all morpho-syntactic information in phonology except for one particular 
situation: successive morphemes that belong to the same major category are 
not separated by a #. Their morpho-syntactic relationship remains unre-
flected in the phonology. A case in point is the root [tele+graph] under  (29) 
below: tele- and -graph being both nominal under (29b), they are left un-
separated by a # boundary in the phonological output under (29c). The dis-
tribution of brackets, i.e. of cycles, is done by the same algorithm as the 
one that places # boundaries: brackets and #s are exactly isomorphic. 

Table  (29) below reproduces a simplified version of Chomsky & 
Halle's (1968:13) favourite telegraphic example that shows how morpho-
syntactic structure is converted into boundaries. 
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(29) mapping in SPE: 
exhaustive translation of morpho-syntactic structure into linear boundaries 

 a. morpho-syntactic and phonological representations of the sentence 
"we established telegraphic communication" 

 b. morpho-syntactic structure and phonological terminals 
 [S#

[NP#[N# we #]#] 
 [VP#[V'#[V# establish #] past #] 
 [NP#[A#[N# tele+graph #] ic#] [N#[V# communicate #] ion #]#] 
 #] 
#] 

 
c. phonological result of the translation 

 ### we ##### establish # ed ## 
## telegraph # ic ### communicate # ion #### 

 
Of course, (29b) is not an actual state of the grammar; it just helps 

visualising (less well than the tree structure in Chomsky & Halle's original) 
where #s are placed in recognition of which morpho-syntactic node. This 
mechanism produces important clusters of #s, which are reduced to maxi-
mally two consecutive items by convention (see Selkirk 1972:12, 
1974:578).  

Translation in SPE thus produces a string of morphemes where the 
"syntactic distance" of two adjacent items may be read off by looking at 
hash marks: the more of them separate two morphemes, the more distant 
they are. Finally, all boundaries that are left at the end of the phonological 
derivation are erased by convention before the output of phonology is 
shipped to the phonetic component. 
 

103  3.2.2. Readjustment (later known as non-isomorphism): cat-rat-cheese 

According to SPE, most of the time the invariable and universal algorithm 
that translates morpho-syntactic structure into hash marks is enough to have 
phonology work properly. Sometimes, however, (translated) syntactic sur-
face structure does not qualify as the input for phonological interpretation: 
it needs to be modified (readjusted) before phonology can make use of it. 

This is illustrated by the quotation under  (30) below, which contains 
a good deal of what will be at the forefront of interface discussion in the 
80s when Prosodic Phonology is developed (see § 85 and the debate with 
Direct Syntax in § 20). In the environment of SPE, the proviso introduced is 
that translation always inserts boundaries into the phonological string, but 
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that these boundaries may represent syntactic surface structure (in most 
cases), or a readjusted version thereof (exceptionally). 
 
(30) "We have two concepts of surface structure: input to the phonological com-

ponent and output of the syntactic component. It is an empirical question 
whether these two concepts coincide. In fact, they do coincide to a very 
significant degree, but there are also certain discrepancies. These discrepan-
cies [�] indicate that the grammar must contain certain rules converting the 
surface structures generated by the syntactic component into a form appro-
priate for use by the phonological component. In particular, if a linguistic 
expression reaches a certain level of complexity, it will be divided into suc-
cessive parts that we will call 'phonological phrases', each of which is a 
maximal domain for phonological processes. [�] 
It appears that the syntactic component of the grammar generates a surface 
structure Σ which is converted, by readjustment rules that mark phonologi-
cal phrases and delete structure, to a still more superficial structure Σ'. The 
latter then enters the phonological component of the grammar." Chomsky & 
Halle (1968:9f) 
 
SPE introduces readjustment for the same reason that will motivate 

Indirect Reference later on (§§ 23,  85): the existence of cases where pho-
nology obviously relies on a constituent structure that is different from the 
morpho-syntactic output. This pattern is called non-isomorphism in Pro-
sodic Phonology (see §§ 85,  134, BlueVol §§416ff). The quote below shows 
how it was introduced in SPE on the grounds of the cat-rat-cheese example 
(which is quoted over and over again in the literature up to the present day). 

 
(31) "Consider, for example, sentences such as (124), where the three bracketed 

expressions are the three noun phrases in the predicate: 
 
(124) This is [the cat that caught [the rat that stole [the cheese]]] 
Clearly, the intonational structure of the utterance does not correspond to the 
surface structure in this case. Rather, the major breaks are after cat and rat ;
that is, the sentence is spoken as the three-part structure this is the cat � that 
caught the rat � that stole the cheese. This effect could be achieved by a 
readjustment rule which converts (124), with its multiply embedded sen-
tences, into a structure where each embedded sentence is sister-adjoined in 
turn to the sentence dominating it. The resulting structure appears then as a 
conjunction of elementary sentences (that is, sentences without embed-
dings). This allows us to say that intonation breaks precede every occur-
rence of the category S (sentence) in the surface structure and that otherwise 
the ordinary rules prevail." (emphasis in original) Chomsky & Halle 
(1968:371f) 
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Chomsky & Halle thus suggest to dis-embed, i.e. to flatten the cat-
rat-cheese sentence: the constituent structure that syntax has produced ([the 
cat that caught [the rat that stole [the cheese]]]) is readjusted so that three 
sister nodes are created: [[the cat] [that caught the rat] [that stole the 
cheese]]. Note that readjustment and mapping into boundary structure are 
two different things: the former manipulates brackets, not boundaries, and 
takes place before mapping translates brackets into boundaries. Phonology 
then uses the readjusted and translated structure.  

Also note that readjustment is an unpredictable distortion of the 
original morpho-syntactic structure. That is, the content and behaviour of 
the readjustment component is idiosyncratic: it does not depend on either 
morpho-syntax or phonology. In the 80s, Prosodic Phonology reproduces 
the SPE architecture one-to-one, including the readjustment component and 
its unpredictable action (which will then be called non-isomorphism, §§ 85, 
 134). 

 

104  3.2.3. Labelled brackets represent cyclic structure 
 
SPE also makes constant and crucial use of brackets, which indicate mor-
pho-syntactic constituent structure. Consider under  (32) below the contrast 
between the noun blackboard and the NP black board that Chomsky & 
Halle (1968:16) propose (the notation is theirs). 
 
(32) cohabitation of brackets and boundaries in SPE 
 a. bláckboard 
 [N# [A# black #]A [N# board #]N #]N

b. black bóard 
 [NP# [A# black #]A [N# board #]N #]NP 

The only difference is the morpho-syntactic label of the outermost 
constituent, i.e. N for blackboard, NP for black board. This contrast is re-
flected in the phonology by different stress contours: the noun has initial 
stress (bláckboard), while the NP is stressed on the second element (black 
bóard). Based on  (32), which is the input to phonological computation, 
Chomsky & Halle (1968:16f) derive this contrast by the cyclic application 
of the following three rules.18 

18 For the sake of exposition, V́ indicates primary stressed, V̀ secondary stressed 
vowels (instead of the integer-superscripts of SPE). Further distinctions that are 
made in SPE (3-stress, 4-stress) are irrelevant for the discussion. 
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(33) compound and nuclear stress rule 
 a. stress assignment 

in monosyllables, the vowel receives primary stress. 
 b. compound rule 

assign primary stress to a primary-stressed vowel in the context 
__...V́�]N

c. nuclear stress rule 
assign primary stress to a primary-stressed vowel in the context 
V́�__...]NP 

Based on  (32), the derivation now proceeds from inside out, i.e. by 
applying phonology to all domains that are identified by brackets, starting 
with the most embedded domain and moving outwards. When the deriva-
tion moves on to larger domains, inner (old) brackets are erased. This pro-
cedure is called the transformational cycle in SPE and will later be known 
as the phonological cycle, or simply as cyclic spell-out (or cyclic deriva-
tion). This concept was introduced into linguistic thinking by Chomsky et 
al. (1956:75).. 

In the respective inner domains, then, only (33a) is applicable. After 
the erasure of inner brackets, the result is as under  (34) below. 

 
(34) intermediate representations 
 a. blackboard 
 [N# # bláck # # bóard # #]N

b. black board 
 [NP# # bláck # # bóard # #]NP 

All vowels have thus been assigned primary stress. The rules under 
 (33) now reapply to the outer domain, and this time (33b) and (33c) are 
applicable: given the explicit mention of N and NP in their structural de-
scription, the former applies to the noun (but not to the NP), while the latter 
transforms the NP (but not the noun). Chomsky & Halle then recur to a 
stress demotion convention which avoids that a given domain contains 
more than one primary stress: "when primary stress is placed in a certain 
position, then all other stresses in the string under consideration at that 
point are automatically weakened by one" (Chomsky & Halle 1968:16f). 
The application of (33a,b) and this convention produces the correct result: 
bláckboard and black bóard.
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105  3.2.4. Boundaries, but not brackets, can be referred to and manipulated by 
phonological computation 

 
The derivation shown in the preceding section is but an example of how 
SPE works in general: phonological derivations have (almost) complete 
and constant access to both morpho-syntactic structure (brackets) and mor-
pho-syntactic labels (N, NP etc.). 

Brackets are needed in order to run cyclic derivation: in their ab-
sence, embedded domains could not be identified. But also, having phono-
logical rules refer to morpho-syntactic labels is the easiest way of making 
phonology sensitive to the nature of morpho-syntactic nodes when these are 
phonologically relevant (as in the case of bláckboard vs. black bóard). The 
labels of SPE also violate modularity and thereby set a precedent for gen-
erative modularity offenders (which remains unreflected in SPE, see § 75). 

Two questions arise when looking at this setup: why is morpho-
syntactic structure translated into boundaries with rules making reference to 
the output of the translation (rather than to the original structure)? This 
seems superfluous given that morpho-syntactic labels can be made direct 
reference to. Second, given that brackets and # boundaries are exactly iso-
morphic (see § 102), isn't the double translation of morpho-syntactic struc-
ture into both redundant? If phonology has (almost) full access to constitu-
ent structure via brackets, what are boundaries and their complicated trans-
lational mechanism good for? 

Chomsky & Halle (1968:370f) are explicit on the fact that brackets 
and boundaries are not the same thing. The difference boils down to the fact 
that the former are hard-wired, while the latter are ordinary ([-segment]) 
segments, which for this reason can be freely manipulated by phonological 
rules: # can be erased or transformed into + by rule (see BlueVol §112). By 
contrast, brackets are invisible and untouchable for phonological computa-
tion: they may not appear in either the structural change or the structural 
description of rules. Also, they can only be modified by readjustment 
(§ 103, BlueVol §91), which is done prior to phonological action. The only 
thing that brackets do is to guide the derivation along the embedded mor-
pho-syntactic structure. This is shown by the quote under  (35) below. 

 
(35) "In our treatment, boundaries are units in a string, on a par in this sense with 

segments. Like segments, each boundary is a complex of features. Bounda-
ries function rather differently from the various types of constituent markers 
(labelled brackets) that play a role in determining the application of the 
phonological rules of the transformational cycle." Chomsky & Halle 
(1968:371) 
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106  3.3. Inside-out interpretation and cyclic derivation 
 

107  3.3.1. Two ways of organising inside-out interpretation: brackets vs. 
interactionism 

 
One of the oldest insights of generative grammar, and one that is a genu-
inely generative contribution to linguistic thinking, is that morpho-
syntactically complex strings are parsed from the root outwards upon inter-
pretation, i.e. from the most to the least embedded chunk. Inside-out inter-
pretation was introduced by Chomsky et al. (1956) (see BlueVol §80) and 
is hard-wired in generative thinking at least since SPE, where it appears as 
the Transformational Cycle (later called the phonological cycle) (see 
BlueVol §101). As far as I can see, if often tacitly, inside-out interpretation 
is accepted and practised by all versions of generative grammar: in syntac-
tic, semantic and phonological quarters alike. 

There are two ways of organising inside-out interpretation: either 
brackets are inserted into the linear string that is then shipped to LF/PF and 
the two interpretational devices are able to "read" them in order to make 
their way through the pieces. This option is depicted under (36a). 

 
(36) two ways of organising inside-out interpretation 
 a. inside-out interpretation assured 

by brackets 
b. inside-out interpretation assured 

by interactionism 
 

β phon   β phon  
 

Y α phon  Y α phon 
 

x X x X

SYNTAX   
 spell-out  spell-out  

PHONOLOGY    
 phonology receives and 

computes: 
 phonology receives and 

computes: 
 [[X] Y]   1. X

2. XY  
 instruction: inside-out 

computation 
 no particular instruction 
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Or grammar is interactionist, which means that chunks are spelled 
out one by one under morpho-syntactic control, i.e. moving up the tree, and 
come back from interpretation after having been assessed by LF and PF. On 
this count, which is illustrated under (36b), concatenation and interpretation 
is interspersed (BlueVol §146), and brackets are done away with. 

Note that in the example under  (36), every node is spelled out, which 
is the state of affairs in SPE (see § 102).  
 

108  3.3.2. Brackets violate modularity and replicate the labour of spell-out 
 
A difference between (36a) and (36b) is that the former requires an addi-
tional instruction: it can only work if phonology is able to find out which is 
the most embedded bracketed interpretational chunk of the string, and then 
to apply computation successively to less embedded bracketed chunks. This 
means that phonology must be able to "read" brackets. That is, phonology 
must in fact be made of two separate devices, one identifying interpreta-
tional units in the bracketed string and keeping in mind which chunk is 
next, the other applying actual phonological computation to the sub-string 
that is currently delineated by the parsing device.  

As far as I can see, this consequence of (36a) is not made explicit in 
the literature. SPE takes brackets and their existence in phonology �
augmented with morpho-syntactic labels such as NP etc. � for granted 
without discussion. It seems to be self-evident for Chomsky & Halle (1968) 
that phonology can read and interpret brackets, in violation of modularity 
(brackets do not belong to the domain-specific phonological vocabulary). 
The only right that brackets are denied is to be referred to by phonological 
rules: these can make reference to translated (boundaries), but not to un-
translated (brackets) morpho-syntactic structure (while reference to mor-
pho-syntactic content, i.e. the labels, is allowed all through). 

What this means is that PF is not exactly what it is meant to be in 
generative thinking, i.e. an interpretational device: it is more than that since 
it must also be able to carry out chunk-recognition, a job that is typically 
attributed to the spell-out mechanism which interprets morpho-syntactic 
structure, and which has certainly got nothing to do with the computa-
tion/interpretation of a string. In other words, (36a) forces phonology into 
replicating the labour of spell-out: chunk-recognition (i.e. the identification 
of interpretational units) is done twice, once in morpho-syntax, another 
time in phonology. This is certainly not something that (36a) can score 
with. 
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On the other hand, no extra machinery or any specific instruction is 
needed under (36b): phonology applies phonological computation / inter-
pretation to whatever string is submitted; there is no need for any chunk-
recognition device in PF. Unlike (36a), (36b) is thus a good match of the 
regular generative description that makes PF a purely interpretational sys-
tem.  

The contrast between (36a) and (36b) also appears when looking at 
brackets themselves: brackets are diacritic objects that the linear string 
which phonology computes is enriched with. Under (36b), the string is 
"clean" in the sense that it does not contain any diacritics in addition to the 
items that are taken into account by the phonological computation. Today 
there is a broad agreement (to which practice, however, does not really live 
up, see § 93) that diacritics in phonology is not a good thing to have.  

 

109  3.3.3. Wrapping a procedural mechanism into a representational coat 
 
Finally, it is to be noted that brackets transform a procedural insight into a 
representational issue. What inside-out interpretation expresses is the fact 
that first a chunk that has a given (embedded) morpho-syntactic status is 
interpreted, before another chunk (larger and less embedded) is processed. 
In the perspective of (36a), this parsing issue is "stored" in the representa-
tions that are sent to phonology by means of brackets, a representational 
object; these are then converted back into procedural information by the 
parsing device that PF must accommodate.  

One may doubt that this wrapping of procedural information into a 
representational guise for shipping purposes, which requires encoding and 
decoding on both sides of the pipe, is really helpful. Especially in presence 
of an alternative that takes inside-out interpretation for what it is, a proce-
dural insight, and does not need any additional machinery (such as a PF 
parsing device and brackets). 
 

110  3.4. The line-up of interface theories in regard of interactionism 
 

111  3.4.1. Revolution (Lexical Phonology) and counter-revolution (Halle & 
Vergnaud) 

 
Let us now look at how generative theories of the interface have positioned 
themselves in regard of the two options under  (36). 
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(36a) is the classical world-view that was consensual in traditional 
grammar and classical generative thinking (SPE on the phonological, As-
pects up to GB on the syntactic side): it was taken for granted that morpho-
syntax and phonology (semantics) are strictly ordered. That is, morpho-
syntactic concatenation is entirely completed before phonological and se-
mantic interpretation begins. "All concatenation before all interpretation" 
was long held to be part and parcel of the inverted T model. This statement, 
however, is an additional and entirely independent plug-in: the organisation 
of the grammatical architecture in terms of one concatenative and two in-
terpretational devices makes no statement about the question whether or not 
concatenation and interpretation are interleaved (see §§ 35f, BlueVol §86). 

In the early 80s, interactionism as under (36b) barged into this settled 
and undisputed landscape. Interestingly, it was introduced by Lexical Pho-
nology for practical, rather than for principled reasons, and in complete 
absence of any architectural motivation: interactionism allowed to kill two 
birds with one stone, i.e. to capture morphological and phonological effects 
of affix classes (see BlueVol §§146, 671). 

From the orthodox generative vantage point, interactionism was a 
revolution � a revolution in phonology, though, which remained confined in 
this component: as far as I can see, interactionism did not irradiate into 
syntax or semantics in the 80s, where business continued as if phonologists 
were not out of their mind. The response was therefore only phonological: 
Halle & Vergnaud (1987) led the counter-revolution under the explicit ban-
ner of anti-interactionism in order to restore the authority of the principle 
"all concatenation before all interpretation" (BlueVol §222). 
 

112  3.4.2. OT: anti-cyclicity induces anti-interactionism 
 
Since interactionism is a way to implement cyclic spell-out, it is also an 
issue for OT and the anti-cyclic attitude that is adopted by classical repre-
sentatives of this theory. It was reported in § 89 that the anti-cyclicity litera-
ture that dominates (or today perhaps: dominated) the interface discussion 
in OT does not distinguish phonological computation and intermodular 
communication (i.e. chunk submission).  

Without discussion, anti-derivationalism is taken to be a property of 
grammar as a whole, including the interface, rather than just of the compu-
tational systems (such as phonology) that grammar is made of. This undif-
ferentiated view certainly has a holding in the blurred modular contours of 
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OT, which stem from the connectionist roots of this theory (see BlueVol 
§529). 

Finally, note that the anti-cyclic position of OT goes way beyond 
simple anti-interactionism: it rejects in fact all versions of cyclic derivation, 
that is of inside-out interpretation. It is the cyclic nature of the parsing that 
is at stake � whether this is implemented by brackets or interactionism is 
irrelevant. Therefore OT has an issue with a very deep layer of generative 
thinking. Or rather, those versions of OT that are anti-cyclic: Stratal OT 
(Kiparsky 2000, Bermúdez-Otero forth) and DOT (Rubach 1997) for ex-
ample, the modern heirs of Lexical Phonology, implement an interactionist 
architecture where strata are serially ordered, but phonological computation 
itself is strictly parallel (BlueVol §483). 
 

113  3.4.3. Derivation by phase: when generative grammar became interactionist 
 
By the end of the 90s, the generative mainstream � i.e. syntax � became 
interactionist as well: as a direct consequence of the minimalist pro-
gramme, Epstein et al. (1998:46ff), Uriagereka (1999) and Chomsky (2000 
and following) make interactionism a central concept of syntactic theory, 
and of the general architecture of grammar as a whole (BlueVol §304). In 
current syntactic theory, interactionism is called derivation by phase. 

Like before, though, morpho-syntax and phonology appear to be wa-
terproof: just like non-interactionist syntactic theory of the 80s took no 
notice of the contemporary interactionist debate in phonology, present-day 
anti-interactionist (or even anti-cyclic) phonology, as far as I can see, shows 
little or no reaction to this major change in the interface landscape. Either 
anti-interactionism (or anti-cyclicity) continues to be promoted without 
mentioning that this overtly conflicts with current syntactic theory, or silent 
conversions take place: Morris Halle, the leader of the anti-interactionist 
movement of the 80s, is a prominent figure of interactionist Distributed 
Morphology today. 
 

114  3.5. Only interactionism makes inside-out interpretation compatible with 
modularity 

 
Brackets as under (36a) store morpho-syntactic structure in the linear string 
that is the input to phonological (and semantic) computation. They are in-
compatible with modularity since they represent untranslated morpho-
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syntactic information in phonology: intermodular (representational) com-
munication requires translation (§ 51). On top of that, they are diacritics in 
phonology, and diacritics are unwarranted anyway (§ 93). 

Now interactionism does away with brackets: it is the alternative or-
ganisation of inside-out interpretation. From the point of view of modular-
ity and the diacritic issue, this is a highly beneficial effect. Or, in other 
words, the only way to make inside-out interpretation compatible with 
modularity is to have an interactionist architecture.  

Hence there is good reason to conclude that interpretation of mor-
pho-syntactic structure is inside-out (cyclic derivation), and that grammar is 
interactionist. Brackets are an unwarranted relic of times when linguists 
had understood that interpretation is from the root outwards, but had not 
considered the possibility that concatenation and interpretation are inter-
leaved. 

Today this insight is embodied in phase theory. The take-home mes-
sage for our purpose, chunk definition, is that there is a mechanism that 
constantly delivers phonology with chunks that are defined elsewhere, and 
that this mechanism does not involve any translation: chunks are defined by 
inside-out interpretation (cyclicity). 

 

115  3.6. Representational chunk definition: the Prosodic Hierarchy 

116  3.6.1. The output of translation are (autosegmental) domains, and domains 
define chunks 

 
The foregoing pages have shown that the definition of phonologically rele-
vant chunks of the linear string has always been done procedurally: chunks 
are the cycles of inside-out interpretation, and translation plays no role in 
their definition. Prosodic Phonology defends the opposite view: chunks are 
defined by prosodic constituents, and these are representational carriers of 
morpho-syntactic information in phonology, i.e. an output of translation.  

The reason why all of a sudden the Prosodic Hierarchy runs counter 
the established tradition is discussed in the chapter on how carriers of mor-
pho-syntactic information are inserted into phonology (§ 131): the heart of 
Prosodic Phonology are autosegmental domains. Prosodic Phonology is a 
child of autosegmentalism (BlueVol §368), and in the early 80s applies the 
new autosegmental technology to the interface (§ 68).  

The kind of object that translation delivers defines the kind of inser-
tion of that object. If hash marks (or juncture phonemes) are the output of 
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translation, their insertion is local and linear since they are themselves local 
and linear objects: segments and phonemes cohabitate with their peers in 
the linear string � they are preceded and followed by neighbours. As soon 
as autosegmental domains are the output of translation, though, they neces-
sarily define chunks: this is the very essence of domains. 

The chapters on insertion (§ 131) and on the history of translation 
(§ 66) show that this issue was never discussed precisely because the field 
has always blindly followed the fashion: the type of insertion, local or do-
main-based, was automatically given by the kind of object that was the 
output of translation. Marginally, the objects themselves may have been 
subject to debate (§ 94),19 but the type of insertion was not. Insertion, how-
ever, needs to be discussed in its own right, and § 136 shows that while 
local insertion may be non-diacritic, its domain-based competitor is neces-
sarily diacritic. 

 

117  3.6.2. Officially cycles and prosodic domains coexist peacefully: only 
prosodic constituents define chunks at the word level and above 

 
Since the establishment of representational and hence translation-created 
chunk definition in the early 80s in terms of prosodic constituents, the 
question arose � or rather should have arisen � in which relationship the 
new domains stand with the regular chunks that are defined by cyclic deri-
vation. 

The reason why this obvious issue was hardly debated, and why the 
"official" solution was one of peaceful coexistence, is the non-cyclic nature 
of postlexical phonology. A headstone of Lexical Phonology is that there 
are two distinct computational systems that assess strings of morphemes 
(i.e. chunks up to the size of words) and strings of words (i.e. chunks of 
word size and larger). The former set of rules defines lexical, the latter pos-
tlexical phonology (this was called Praguian segregation in BlueVol §153). 

Associated to this distinction is the idea that lexical phonology is cy-
clic, while postlexical phonology is not. This fundamental claim was never 
motivated or explained as far as I can see (BlueVol §791), but is supported 
by the pervasive absence of no look-back phenomena above the word level. 
 
19 In the earliest Prosodic Phonology literature, there was also some discussion of 

McCawley's (1968) attempt to define domains with hash marks (see BlueVol 
§113). The question (vital for Prosodic Phonology) was whether prosodic do-
mains are mere notational variants of McCawley's boundary-defined domains 
(see BlueVol §373). 
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That is, there does not appear to be any phonological process among words 
that is influenced by the fact that a more embedded item was already 
spelled out earlier. Today one would say that for some strange reason there 
are no PIC effects observed when words and larger chunks are spelled out, 
while they are frequent below the word level. This was called the word 
spell-out mystery in BlueVol §786 (see also Scheer 2009b). 

Whether the empirical generalisation is true or not (i.e. whether there 
are really no PIC-effects in external sandhi phonology), and if so whatever 
the mysterious reason for that, the fact is that postlexical phonology is non-
cyclic according to the standards of Lexical Phonology. This means that 
there are no cyclicity-defined chunks above the word level. Hence there is 
no competition between Lexical Phonology and Prosodic Phonology above 
the word: the only way that chunks can be defined for words and bigger 
pieces is by the prosodic constituents of the Prosodic Hierarchy. 

In the ideal world of peaceful cohabitation, then, chunk definition is 
both procedural and representational, and the two means of identifying 
phonologically relevant stretches of the linear string are in complementary 
distribution according to the size of the items at hand: the grouping of small 
pieces (morphemes) is defined by cyclic derivation, while the grouping of 
bigger pieces (words) is done by translation-born domains. 

 

118  3.6.3. Peaceful coexistence: the demarcation line between prosodic and 
cyclic phenomena 

 
Peaceful coexistence in fact comes in a number of flavours, and the ques-
tion is how it can be determined whether a given interface phenomenon is 
driven by a procedural (i.e. cyclic, phase-based) or representational (pro-
sodic constituency) mechanism. The base line answer was reported in the 
previous section: smaller chunks (morphemes) are the matter of cyclic 
management, while bigger chunks (words) are dealt with by prosodic cate-
gories. This is Hayes' (1989 [1984]) line of attack, which has the merit of 
drawing a clear demarcation line. 

Another approach is Nespor & Vogel's (1986:18f, 27ff): these au-
thors try to divide processes according to whether they make "reference to 
morphological structure and/or specific morphological elements" (Nespor 
& Vogel 1986:18). It is shown in Scheer (2011a:§435) that this distinction 
is inoperative: Nespor & Vogel (1986) do not mention that on the count of 
Prosodic Phonology, mapping rules decide whether or not (and how) mor-
pho-syntactic structure is transformed into prosodic structure. Prosodic 
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constituency encodes "morphological structure and/or specific morphologi-
cal elements" just as much as cyclic structure does.  

Alongside with Nespor & Vogel's soft version of peaceful coexis-
tence, there is a radical version advocated by Rubach & Booij (1984) 
(among others, see BlueVol §440). On this count, below the word level 
phonological rules make random reference to either morphological (cyclic) 
structure or prosodic constituency, and there is no principle that defines 
which phenomena use one or the other strategy. Lexical Phonology and 
Prosodic Phonology are thus both candidates for managing everything that 
is going on below the word level; whether one or the other comes to bear is 
random and unimportant. 

This is what the landscape looked like in the 80s, and there were no 
innovations for about 30 years. In the recent Stratal OT literature that 
adapts the Lexical Phonology heritage to the modern constraint-based envi-
ronment (see BlueVol §483), though, serious effort is made to develop a 
consistent synthesis of the cyclic and the prosodic constituency-based ap-
proach to the interface. In order to make both compatible, the old question 
regarding the division of labour is addressed anew by Bermúdez-Otero 
(2011:2025ff) and Bermúdez-Otero & Luís (2009). These authors develop 
three criteria in order to tell cyclic from prosodic effects.20 

(37) division of labour according to Bermúdez-Otero and Luís 
 a. gradience 

prosodic categories can trigger gradient (nondiscrete) phonetic effects; 
cyclic domains cannot. 

 b. cyclic locality 
phonology cannot access the internal morphosyntactic structure of 
cyclic domains, but it can access all levels of prosodic structure. 

 c. coextensiveness 
every cyclic domain is exactly coextensive with some morphosyntactic 
constituent; a prosodic category need not be. 

 
This is an interesting catalogue, which needs to be run against a lar-

ger empirical record. In any event, as far as I can see it is the first attempt to 
tell two classes of interface phenomena apart on the grounds of pre-
theoretical criteria. These two classes are then equated with the two means 
by which morpho-syntax can bear on phonology, procedural and represen-
tational. 

 
20 There is also a fourth criterion based on sociolinguistic variation, which how-

ever is theory-dependent. 
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119  3.6.4. Elimination of cycles: prosodic domains below the word level 
 
The relationship between procedural and representational devices as con-
ceived in the 80s, though, is asymmetrical: while there is no way to ever 
make postlexical phonology cyclic (its non-cyclicity is one of the founding 
statements of Lexical Phonology), nothing in principle withstands the idea 
to extend prosodic constituents to the area below the word level, i.e. where 
they would also group sequences of morphemes. 

This is precisely the line of attack of Selkirk (1984:412ff) and Inke-
las (1990): the title of the latter work is "Prosodic Constituency in the Lexi-
con". Both argue that there must not be several devices that do the same 
job, i.e. chunk definition. Either all pieces are grouped by prosodic do-
mains, or they are grouped by cyclic spell-out. 

Inkelas (1990) therefore argues that the technology which works for 
all piece types and piece sizes should be generalised, and the other aban-
doned. In order to do so, she introduces a new set of prosodic constituents 
which, just like their higher level peers, are created by mapping rules (Inke-
las 1990:33f), claiming that there are as many layers below the word as 
there are lexical levels (strata) in Lexical Phonology. 

Selkirk's and Inkelas' economy-based argument in favour of general-
ised prosodic domains is discussed at greater length in BlueVol §429. 
 

120  3.7. Prosodic constituents vs. phases 

121  3.7.1. Phase-based mapping: phases are "prosodic islands" 
 
It was reported in § 83 how translation evolved from rule-based to con-
straint-based mapping in order to be adapted to the OT environment, and 
how putting translation into the phonology adds a modularity violation to 
the constant diacritic output. 

More recently, constraint-based mapping was impacted by and 
adapted to syntactic phase theory (§ 110). Kratzer & Selkirk (2007) intro-
duce the idea that chunks which are defined by the syntax as phases also 
grossly correspond to constituents of the Prosodic Hierarchy. Specifically, 
they propose that "the highest phrase within the spellout domain is spelled 
out as a prosodic major phrase" (Kratzer & Selkirk 2007:106, emphasis in 
original). We are thus still in the environment that was defined by Selkirk 
(1986) where three prosodic constituents are recognised (BlueVol §394): 
the major phrase (called prosodic phrase then, and corresponding to X'' in 
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an X-bar structure), the prosodic word (corresponding to X°), and an inter-
mediate item called minor phrase (small phonological phrase then, corre-
sponding to X'). 

On Kratzer & Selkirk's (conservative: see § 309) assumption that only 
CP and vP are phases, the idea is thus that spell-out domains, i.e. CPs and 
vPs, correspond to major phrases on the phonological side. This is sup-
posed to be a universal equivalence and the result of mapping. Language-
specific variation in prosodic phrasing is then achieved not by the syntax-
phonology mapping as before (BlueVol §386), but purely phonologically 
by "prosodic markedness constraints, which operate to produce surface 
prosodic structures that are more nearly phonologically ideal" (Kratzer & 
Selkirk 2007:126). This is a significant departure from a Prosodic Phonol-
ogy essential: mapping becomes universal and phase-driven, while the 
great amount of language-specific variation in prosodic phrasing is 
achieved in the phonology by a purely phonological mechanism. 

Familiar mapping is thus broken into two pieces: one that is done by 
phases and hence outside of the phonological computation, another that (as 
before in constraint-based mapping, § 91) is located in the phonology. 
Kratzer & Selkirk's mapping thus continues to violate modularity, which 
commands that translation be done in modular no-man's land (see §§ 85f). 

Another issue is the fact that there are more layers of the Prosodic 
Hierarchy than just the major phrase: what happens with them if mapping 
reduces to the equivalence "phase = major phrase"? In a note, Kratzer & 
Selkirk (2007:125) hint at the possibility that the "prosodic word could be 
understood as the spellout of lexical (not functional) heads, while intona-
tional phrase could be the spellout of 'comma phrase'." 

Other work along the idea that phases form "prosodic islands" in-
cludes Dobashi (2003), Piggott & Newell (2006), Ishihara (2007), Shiobara 
(2009, Prosodic Phase Hypothesis) and Kahnemuyipour (2009) (Elordieta 
2008:274ff provides a survey).  

 

122  3.7.2. Equating prosodic constituents and phases is dangerous for the 
former: another round of Direct Syntax is lurking 

 
The idea that phases � which did not exist in the 80s when Prosodic Pho-
nology was developed (although see § 110 on interactionism) � and con-
stituents of the Prosodic Hierarchy are identical is obviously appealing: 
both delineate chunks of the linear string that serve as domains for the ap-
plication of phonological processes, and this is what prosodic constituency 
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is all about (§ 87). Or, in other words, Occam's Razor will not tolerate that 
the chunking of the linear string be done twice by two independent means. 
Hence Kratzer & Selkirk's idea in a phase-based environment that when 
Prosodic Phonology talked about prosodic constituents in the 80s, in fact 
phases were meant. 

This move is dangerous for Prosodic Phonology, though: the ques-
tion arises what prosodic constituency is good for if the job can be done by 
phase theory, which is needed anyway since phases are a general architec-
tural property of grammar that is also central in current minimalist syntax. 
If having both is redundant and one has to go, no doubt the loser is the 
phonology-specific prosodic constituency, which can be reduced to phases 
(while the reverse it not true).  

Therefore, quite unsurprisingly, the equation of prosodic constituents 
with phases has led to another round of Direct Syntax (§ 20): the redun-
dancy-based objection against the Prosodic Hierarchy was already made in 
the mid-80s by defenders of this approach (e.g. Kaisse 1985:156 note 1, 
110 note 1, 1990:128f, BlueVol §409). Prosodic Phonology has burdened 
phonology with extra arboreal structure plus extra computation, the map-
ping rules (or today alignment constraints). These devices have no other 
purpose than making morpho-syntactic structure available inside the pho-
nological module. By contrast, the alternative solution that makes direct 
reference to morpho-syntactic categories achieves the same result without 
any additional structure or computation. 

This is exactly the line of attack of Pak (2008:42ff, in a DM envi-
ronment) and Samuels (2009a:284ff), who are dissatisfied with prosodic 
constituency and make the obvious point that if all information necessary is 
provided by phase structure, the Prosodic Hierarchy is redundant and needs 
to be done away with altogether. As was mentioned in § 24, however, they 
thereby throw out translation together with the Prosodic Hierarchy and 
hence leave modular grounds. This, however, is inconsistent with their own 
framework, since phase theory is the central device of intermodular com-
munication and therefore supposes a modular environment. One cannot 
argue for modularity with phase theory on the one hand and violate it on 
the other by throwing over board translation, i.e. domain specificity. 

Direct Interface has a different take on the issue: yes, interactionism 
and hence phase theory are necessary, be it only because it is the only way 
to reconcile inside-out interpretation with modularity (§ 114, also BlueVol 
§680); yes, prosodic constituency has to go; no, grammar is modular and 
Direct Syntax is wrong; yes, there is translation. It is shown in § 294 below 
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how phase theory combines with non-diacritic translation: the initial CV is 
phase-initial (also Scheer 2009a,c). 
 

123  3.7.3. Reaction by orthodox Prosodic Phonology: prosodic constituents ≠
phases 

 
In the view of some proponents of regular Prosodic Phonology, Selkirk's 
move to equate prosodic constituents with phases locates her in the camp 
that strives to abolish prosodic constituency by dissolving it into phases. 
While this is the reverse movement with respect to Inkelas' (1990) elimina-
tion of cyclic structure through the extension of prosodic constituency be-
low the word (see § 119), it shows that the peaceful coexistence of cyclic 
and prosodic chunk definition that was alleged in the 80s (§ 117) was a po-
lite camouflage. The conflict now breaks out, and this is all to the good: the 
two options are clearly delineated, and the obvious competition of phases 
and prosodic constituency for the definition of phonologically relevant 
chunks is brought to light.21 

The reaction against the equation of prosodic constituents with 
phases is led by Lisa Cheng and Laura Downing: one of their talks is called 
"Prosodic domains do not match spell-out domains" (Cheng & Downing 
2011a, see also Downing 2010 and Cheng & Downing 2011b). 

The alternative that Cheng & Downing (2007, 2009) propose works 
with alignment constraints that take the phase as an argument: ALIGN-
L(PHASE, INTP) "align the left edge of a phase with the left edge of an In-
tonational Phrase." On this view, phase theory also impacts chunk defini-
tion, albeit only indirectly: the independence of prosodic constituency 
through its genesis via ALIGN-based mapping is preserved. 

 

21 Recall from § 118, however, that Bermúdez-Otero & Luís (2009) have set up a 
modern version of peaceful coexistence, which grounds the division of labour 
on a workable set of pre-theoretical criteria. 

124  4. Morpho-syntax and melody are incommunicado 

125  4.1. An important empirical generalisation not made explicit in the 
literature 

 
It is a fully consensual generalisation that morpho-syntax and melody do 
not influence each other: melody, i.e. items located below the skeleton, do 



94 Chap 3: The output of translation 

not change the course of a morpho-syntactic derivation, and morpho-
syntactic properties have no bearing on melodic primes. The only area of 
phonological representation where information is exchanged with morpho-
syntax is from the skeleton upwards.  

If this generalisation is not really made explicit in the literature as far 
as I can see, it is none the less deeply rooted in interface thinking, and in 
fact dictated by the empirical record. The following is a digest of the dis-
cussion in BlueVol §660.  
 

126  4.2. Pieces of melody are never the output of translation 
 
There is not a single interface theory that has proposed that the output of 
translation be a melodic item: (binary) features, unary primes or whatever 
is taken to be the building blocks of segments are never inserted into the 
phonology as carriers of morpho-syntactic information.22 

What interface theories do insert are juncture phonemes, hash marks 
or prosodic constituents. While juncture phonemes and hash marks are not 
affiliated to any particular area of the autosegmental space because there 
were no autosegmental representations at the time they were entertained, it 
is obvious that they are not melodic primes. Rather, juncture phonemes and 
hash marks are of the size of a full segment: the former are supposed to be 
phonemes, while the latter are held to be [-segment] segments and made of 
binary features (§ 105, BlueVol §88). Prosodic constituents on the other 
hand are overtly located above the skeleton, and it has never crossed any-
body's mind to have prosodic constituency below the skeleton.  

This situation reflects the empirical record: morpho-syntactic infor-
mation of course ultimately impacts melody (melody and suprasegmental 
properties such as stress are the only things that is transformed into the 
phonetic signal) � but there are no cases where, say, a specific morpho-
syntactic division triggers a palatalisation on the preceding consonant. It is 
true that floating pieces of melody could be claimed to carry the relevant 
boundary information, but as far as I can see this has never been proposed. 
The reason is that floating pieces of melody belong to some morpheme and 
therefore have a lexical origin. In German for example, umlaut may mark 
 
22 The only case that I am aware of where morpho-syntactic information is really 

proposed to have a melodic incarnation is Lass' (1971) analysis where the word 
boundary identifies as [-voice]. This early attempt at translating morpho-
syntactic information into something else than diacritic boundaries is discussed 
in BlueVol §135. 
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the plural of a noun. In some cases, it appears together with a suffix (Haus -
Häus-er "house sg, pl"), but in others it is the only marker. The plural Müt-
ter [mʏtɐ] of the singular Mutter [mʊtɐ] "mother" for example is only 
marked by the palatalising effect on the root vowel. Since the triggering 
palatal agent represents the plural morpheme, it has a lexical origin and 
nobody would think of making it the output of translation, i.e. the represen-
tative of the right stem boundary in our case. 

In sum, nothing in the empirical record invites or allows us to think 
of the output of translation as pieces of melody. All interface theories re-
flect this record: carriers of morpho-syntactic information never include 
melody. 

 

127  4.3. Melody-free syntax 
 
Let us now look at the communication in the other direction: is melody able 
to influence morpho-syntactic computation? The answer appears to be 
negative here as well: in the literature the issue is known under the header 
of phonology-free syntax (Zwicky & Pullum 1986a,b), and it is discussed 
at greater length in BlueVol §§253, 412. The following is a digest thereof, 
which recalls the conclusion: phonology-free syntax is in fact melody-free 
syntax. 

Zwicky & Pullum's initial observation was only about melody: there 
is no syntactic movement on record that would be triggered only if, say, the 
candidate begins with a labial. The same holds true for other categories that 
are relevant in phonology such as palatality, occlusion etc. Based on this 
observation, Zwicky & Pullum (1986a,b) have introduced the principle of 
phonology-free syntax, which holds that phonology is entirely invisible to 
syntax. That is, conditioning is only top-down: syntax bears on phonology, 
but there is no communication in the other direction. Zwicky & Pullum's 
principle originally concerned only syntax, but was rapidly extended to 
morphology: no concatenation of two morphemes is supposed to be condi-
tioned by the phonological properties of the items involved.  

Phonology-free syntax has rapidly become the standard view of the 
macro-landscape regarding modular identities, also in the Prosodic Phonol-
ogy literature. Relevant references include Pullum & Zwicky (1988), Vogel 
& Kenesei (1990:346ff), Miller et al. (1997) and Guasti & Nespor (1999). 

It has turned out, however, that the generalisation is too strong as it 
stands. While melody was indeed not found to influence syntactic computa-
tion, a host of counter-examples were adduced regarding phonological 
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properties that are located above the skeleton. On the other hand, there may 
be a difference between morphology and syntax: while nobody doubts that 
syntax is melody-free (Zwicky & Pullum's original observation), morpho-
logical concatenation is sometimes claimed to be conditioned by phono-
logical factors that include melody. 

The latter issue is not discussed any further below (but see BlueVol 
§412). Regarding the former, the literature that challenges the invisibility of 
phonological properties for morpho-syntax includes Inkelas (1990), Inkelas 
& Zec (1990, 1995), Hargus (1993), Neeleman & Reinhart (1998), 
Szendrői (2001, 2003, 2004) regarding syntax, Szymanek (1980), Ackema 
& Neeleman (2004:2), Paster (2006), Burzio (2007), Kim (2010) regarding 
morphology. Szymanek (1980), Vogel & Kenesei (1990) and Inkelas & Zec 
(1995) provide surveys of phenomena that are frequently quoted in support 
of the fact that phonology may indeed bear on morphology and syntax. 

When looking at the inventory of phenomena that are argued to in-
duce a bottom-up conditioning, a clear regularity appears. The phenomena 
at hand are intonation and stress (Szendröi 2001, 2003, 2004, Hargus 
1993), tree-geometric properties of the prosodic constituency (for example 
the existence or branchingness of constituents, Inkelas & Zec 1988, 
1990:372ff), the size of lexical items (minimal word constraints: number of 
syllables or moras, e.g. Inkelas & Zec 1990:372ff, Hargus 1993, 
Bendjaballah & Haiden 2005, forth b), tone (Rose & Jenks 2011) and 
rhythm (Guasti & Nespor 1999). 

In other words, the literature has identified a red line that cuts across 
the phonological space, opposing the area above and the area below the 
skeleton. While the latter is invisible for syntax for sure, there is reason to 
believe that the former may be a factor in syntactic computation. 

Vogel & Kenesei (1990:346) as well as Inkelas & Zec (1990:366, 
1995:547) for example are explicit on this generalisation: nobody has ever 
seen anything like "verbs that begin with a velar are raising verbs". Along 
the same line, Kaisse & Hargus (1993:4) write: "if an affix subcategorizes 
for a base with certain derived phonological properties, those properties are 
almost always supra-segmental (e.g. stress)." 
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128  4.4. The watershed line in phonology: below vs. above the skeleton 

129  4.4.1. Phonological properties that are ruled by this distinction 
 
The identification of the skeleton as a red line that delineates an area that 
communicates with morpho-syntax and an area that does not is not exactly 
surprising. In more than one respect, the skeleton is the watershed line that 
divides phonology into two distinct worlds. This is certainly not a fresh 
observation (e.g. McMahon 2003), but it may be useful to briefly mention a 
few properties in phonology that are ruled by the distinction below vs. 
above the skeleton (see also Vol.1 §§215f, 229), and then expand on one 
particular case, the distinction between assimilation and positional proc-
esses. 
 
(38) the major watershed line in phonology: below vs. above the skeleton 
 a. in modular terms: input vs. output of computation 

melody, i.e. everything that occurs below the skeleton, is the domain-
specific vocabulary, and the structure that is found above the skeleton 
is a result of the phonological computation based on this vocabulary. 

 b. phonetics only below 
the area below the skeleton has an anchor in phonetics (acoustic and/or 
articulatory): all systems of melodic primes (binary features, unary 
primes) reflect the vocalic triangle and/or other physical properties in 
some way or another. This is not true for the structure above the skele-
ton, which is free from phonetic impact. 

 c. universality only above 
since melody is a blend of phonetics and phonology, it does not qualify 
for modality independence, and hence for universality. There are two 
modalities, vocal and signed, that we know natural language can use in 
order to carry linguistic structure through the physical space outside of 
the brain. Since melody is anchored in vocal tract and/or acoustic 
properties, it is hard to see how the same primes could serve in sign 
language. The structure above the skeleton on the other hand can be 
the same for both modalities, and so can the computational system. 
Relevant literature includes van der Hulst (1993, 2000) and Sandler
(1993). 

 d. melody and morpho-syntax are incommunicado 
this empirical generalisation was discussed in §§ 125- 127: only proper-
ties above the skeleton can bear on morpho-syntax, and morpho-syntax 
influences phonology only by inserting objects at or above the skele-
ton. 

 e. definition of the three families of phonological processes 
assimilation vs. positional and suprasegmental effects. 
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The following section discusses the latter item (38e) at greater 
length. 
 

130  4.4.2. Positional and suprasegmental vs. adjacency effects 
 
Phonological processes fall into three major categories (Vol.1 §567): 1) 
those that are due to an exchange of melodic primes between (adjacent or 
non-adjacent) segments, 2) those where linking or delinking of melodic 
primes occurs under the pressure of the position in which they occur, and 
finally 3) those where a segmental effect is the result of suprasegmental 
factors such as stress or tone (eventually intonation). Type 1) is called as-
similation or dissimilation (e.g. palatalisations, vowel harmony), while type 
2) is known as lenition and fortition (or syllable-related processes, which is 
the same thing; such as for example l-vocalisation in codas).  

In all cases, the actual event is the linking or delinking of some me-
lodic prime. What distinguishes the three types of processes is their causal-
ity, and the location of the trigger. The origin of type 1) is the melodic area 
below the skeleton: some piece of melody is linked (assimilation: spreading 
occurs) or delinked (dissimilation) because there is some other piece of 
melody somewhere in the environment. Types 2) and 3) on the other hand 
are determined above the skeleton: a melodic prime is linked (in unary 
systems of melodic representation, this process is a fortition) or delinked 
(lenition) because the segment in question stands in a particular position 
with respect to other segments (syllable structure) or with respect to stress. 

Also, there is a complementary distribution regarding melody: leni-
tion and fortition as well as stress do not take into account any of the me-
lodic properties that define the surrounding segments. If a lenition occurs 
for example in intervocalic position, any two flanking vowels will trigger 
the process. A lenition that would occur "in intervocalic position but only if 
the preceding vowel is front" or possesses any other specific melodic qual-
ity are not on record � or precisely are not an instantiation of lenition. 

Conversely, type 1) processes, i.e. which are triggered by melody, 
typically do not take into account positional factors: a velar that is palatal-
ised by a following front vowel, but only if it occurs in post-coda position, 
has an outlandish flavour for sure. 

Hence one virtue of the skeleton is to determine two areas that obey 
entirely different causalities, and to produce the three-way typology of 
phonological processes that occur in natural language. 

 



Chapter 4 
131  How the output of translation is inserted into 

phonological representations 
 

132  1. Local boundaries vs. non-local domain-based insertion 
 
Since the 19th century, the insertion of carriers of morpho-syntactic infor-
mation into phonological structure was always local: this is true for 
neogrammarian work, for Trubetzkoy's Grenzsignale, for structuralist junc-
ture phonemes and SPE-style boundaries. Local insertion means that the 
object at hand is made a member of the linear string of morphemes (or Vo-
cabulary Items): a # has a lefthand and a righthand neighbour and (unless it 
is labelled, which is a different issue) does not entertain any relationship 
with other hash marks. And of course a # does not define any domain to 
which phonological processes can make reference.23

Non-local insertion on the other hand is represented by the prosodic 
constituency of Prosodic Phonology: here nothing is inserted into the linear 
string. Instead, autosegmental domains are superimposed onto it. This con-
ception of the output of translation took over in the early 80s when all areas 
of phonology were autosegmentalised, and since then stands (almost) un-
challenged. 

The locality of intervention is well incarnated by the traditional no-
tion of sandhi: sandhi phenomena occur at the break of two morphemes 
(internal sandhi) or words (external sandhi), and are triggered (or not im-
peded) by this division. 

Following the SPE-prototype, let us call boundary any local carrier 
of morpho-syntactic information, as opposed to domain, which is a non-
local means of carrying morpho-syntactic information into phonology. Ta-
ble  (39) below contrasts the two options; in both cases, carriers of extra-
phonological information appear as ¥. Morphemic information appears as a 
linearised sequence of pieces. 

 

23 See McCawley's (1968) attempt, though, to define phonologically relevant 
domains as stretches that are delineated by a pair of (identical) boundaries 
(BlueVol §113). The discussion thereof in the early Prosodic Phonology litera-
ture is reported in BlueVol §373. 
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(39) local vs. non-local insertion 
 a. local:  

¥ is inserted at morpho-syntactic 
divisions 

b. non-local: 
¥ dominates a number of pieces 

 ¥

[piece 1] ¥ [piece 2] ¥ [piece 3] [piece 1]   [piece 2]   [piece 3] 
 
The difference between the domain-based option under (39b) and the 

traditional local alternative under (39a) is that a number of pieces of the 
linear string are spanned by a domain. That is, labelled clusters are created: 
an individual piece belongs to a domain (a ¥). By contrast under (39a), a 
piece cannot belong to a boundary (to a ¥). 

On the other hand, a boundary has a linear location: it follows some 
piece, and precedes some other piece. It does not make sense to talk about 
domains that intervene between two pieces: domains are made of pieces, 
but they are not defined by a linear precedence relation with the items that 
they dominate. 

 

133  2. Notational variants and real differences 

134  2.1. Domain-based can be translated into local reference and vice-versa 
 
In the original conception of Prosodic Phonology, there were three ways for 
a phonological rule to make reference to prosodic domains (Selkirk 
1980:111f, Nespor & Vogel 1986:77). 

 
(40) rule types in Prosodic Phonology 
 a. domain span rule  
 b. domain juncture rule  
 c. domain limit rule  
 

Domain span rules apply in a certain segmental environment iff this 
environment is contained within a specific domain. Domain juncture rules 
apply when some part of the segmental string needs to be adjacent to a 
boundary that separates two items of the same prosodic unit. Finally, do-
main limit rules apply when certain segmental conditions are met, but only 
at the beginning or at the end of a given unit of the prosodic constituency. 
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Leaving the latter aside (which has not experienced a substantial em-
pirical echo), it seems that domain-based intervention is a superset of local 
intervention. That is, domain juncture rules can reproduce the local effect, 
but in addition domain span rules can make reference to something that 
local boundary-based intervention appears to be unable to express: a pho-
nological effect that applies to several morpho-syntactic pieces in a row. 

This impression is wrong: just as much as domains can express local 
reference, local boundaries can express generalisations that apply to a set of 
neighbouring pieces. Non-isomorphism is an exemplary case where the 
domain-based bias of Prosodic Phonology led to a wrong conclusion 
(BlueVol §419). The example discussed since SPE is about a cat, a rat and 
cheese. It is repeated for convenience under  (41) below (from § 103). 

 
(41) a. This is [the cat that caught [the rat that stole [the cheese]]] 
 b. [This is the cat] [that caught the rat] [that stole the cheese] 

 
The major syntactic divisions of the sentence under (41a) do not co-

incide with its intonational structure under (41b). Hence, goes the argument 
since SPE, whatever drives phonology to decide that intonation is as under 
(41b), it is not the output of the syntactic module: there is no node in the 
syntactic tree that uniquely dominates every intonational span of the sen-
tence. This discrepancy between (41a) and (41b) is what Prosodic Phonol-
ogy (and the generative mainstream since then) calls non-isomorphism: 
syntactic structure and the structure that is necessary in order to properly 
run phonology do not always coincide.  

Upon closer inspection, however, it appears that non-isomorphism is 
a fact about the prism that Prosodic Phonology uses in order to look at the 
evidence, rather that about the linguistic fact itself. When we look at the 
same evidence through the glasses of local boundaries (instead of the do-
main-based prism), non-isomorphism evaporates: intonational chunks sim-
ply begin with every CP. Hence it is enough to say that the intonation-
building mechanism starts a new unit every time it hits a CP-boundary 
upon spell-out. Intonational and syntactic structure are thus perfectly iso-
morphic, and no specific autosegmental constituency on the phonological 
side is needed in order to express the relevant generalisation. 
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135  2.2. The difference is conceptual, not empirical 
 
Abstracting away from this particular example, the following appears to be 
true: any generalisation that involves a uniform behaviour of several 
neighbouring pieces of the linear string, and which is intuitively formulated 
in terms of a domain, may be translated into local terms. What it takes to do 
this is to insert a particular boundary (a ¥ in the terms of  (39)) between 
those pieces that belong to the domain at hand (and eventually before the 
first and after the last piece), and nowhere else. A process that makes refer-
ence to ¥ will then target exactly those morpho-syntactic breaks that are 
described by the original domain.  

Note that it does not matter whether the piece-transitions that need to 
receive a boundary are a homogeneous (or natural) class on the morpho-
syntactic side. The question which class of morpho-syntactic divisions pro-
vokes a given phonological effect is what is called the mapping puzzle in 
BlueVol §753). Whatever the output of translation, boundaries or domains, 
relevant carriers need to be created through some mapping (translation) 
process, and domains do not represent morpho-syntactic structure any 
"more directly" than boundaries. 

It is thus hard to imagine an empirical situation that can be accounted 
for by local, but not by domain-based intervention, or vice-versa. The con-
clusion, then, is that the difference is conceptual, rather than empirical. 

 

136  3. There can be non-diacritic boundaries, but what would a non-
diacritic domain look like? 

 
137  3.1. Non-diacritic boundaries (can) exist 

 
In order to evaluate whether local or non-local insertion is correct, let us 
ask the question what a non-diacritic boundary would look like, and what a 
non-diacritic domain could be. Table  (42) below repeats the definition of 
what counts as a diacritic that was used in § 96. 
 
(42) definition of the term "diacritic" 
 a diacritic is a non-native object in module X: it is only used when infor-

mation from outside of X is processed. It is absent from events that do not 
appeal to extra-Xal information. 
 
It was shown in § 96 that hash marks and constituents of the Prosodic 

Hierarchy (i.e. omegas and the like) meet the conditions: they are non-
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phonological intruders in the phonological world which do labour only 
when phonology appeals to extra-phonological information, and which are 
systematically absent from phonological processes that do not use extra-
phonological information. 

A non-diacritic is thus an object that exists in phonology anyway, 
even in absence of any appeal to extra-phonological information. Lass' 
(1971) proposal that a boundary materialises as the feature [-voice] in pho-
nology therefore satisfies the non-diacritic requirement: [-voice] exists in 
phonological processes that have got nothing to do with extra-phonological 
information. However, we know that melodic primes are no good candi-
dates for the output of translation because melody and morpho-syntax are 
incommunicado altogether (see § 124).  

Lowenstamm (1999) has introduced another type of carrier of mor-
pho-syntactic information: syllabic space. He argues that the beginning of 
the word materialises as an empty onset-nucleus pair, the so-called initial 
CV. This perspective is worked out in detail in Part III. 

The idea that carriers of morpho-syntactic information in phonology 
identify as syllabic space can be implemented in any (phonological) theory. 
In CVCV it identifies as the initial CV because of the internal logic of this 
particular theory, where the minimal (and actually maximal) building block 
of constituent structure is a CV unit. In other theories, syllabic space will 
take other forms (x-slots, moras, regular syllabic constituents such as onsets 
etc.), and this is all to the good because different predictions will be made 
by the different vocabulary chosen, and hence competing theories can be 
assessed according to their behaviour at the interface (§ 151). 

What we can bring home here is the fact that there is an alternative to 
diacritic boundaries: syllabic space is certainly not a diacritic since it is a 
necessary ingredient of phonology even in absence of extra-phonological 
factors. At the same time, it is local, rather than domain-based: just like 
SPE-type boundaries, syllabic space is necessarily inserted into the linear 
string at morpho-syntactic divisions. Table  (43) below provides a schematic 
representation of how initial CV units concatenate with regular morphemic 
material. 

This picture will be refined in § 160: it conveys the traditional idea 
that has always been taken for granted but was never discussed, according 
to which there are two distinct sources for objects that compose the linear 
string, and which is submitted to phonological computation: the lexicon 
(for morphemic information, via lexical / Vocabulary Insertion) and the 
translational process (for non-morphemic information: insertion of hash 
marks, prosodic constituency etc.). One-Channel Translation below argues 
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that there is only one source for all pieces of the phonological string: the 
lexicon. 

 
(43) carriers of morpho-syntactic information 

source: output of translation 
 

CV-[word 1] CV-[word 2] CV-[word 3]

morphemic information 
source: the lexicon 

 

For the time being, we can answer the question whether local 
boundaries can be non-diacritic: yes they can. Counter to what early Pro-
sodic Phonology claimed (§ 94), nothing withstands the existence of non-
diacritic boundaries.

138  3.2. Top-down constructions are diacritic by definition (prosodic word and 
higher) 

 
Let us now try to conceive of non-diacritic domains. A non-diacritic do-
main would have to exist in phonology independently of any issue related 
to extra-phonological information. Clearly, this excludes all higher layers of 
the Prosodic Hierarchy.  

It is a recognised and admitted fact in Prosodic Phonology that pro-
sodic constituents fall into two categories: those that are top-down, and 
those that are bottom-up constructions (e.g. Nespor & Vogel 1986:109, 
Nespor 1999:119, BlueVol §401). All higher constituents, i.e. from the pro-
sodic word on, represent the former type: the prosodic word, the prosodic 
phrase, the intonational phrase and the phonological utterance in the tradi-
tional six-layer system. These have the additional characteristic that no 
phonological property contributes to their construction: they come into 
being through translation, and through translation only (see BlueVol §421).  

On the other hand, prosodic constituents below the word level (i.e. 
feet, syllables and eventually moras) are bottom-up constructions: they are 
projections of genuinely phonological vocabulary (ultimately of melodic 
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primes).24 Also, the computation that produces them is purely phonological, 
i.e. in no way influenced by extra-phonological information. Put differently, 
the existence of syllables and feet (eventually of moras) is entirely inde-
pendent of any extra-phonological information: if there were no interface, 
syllables and feet would still exist, while prosodic words and higher con-
stituents would not. 

The lower bottom-up constructed layers of the Prosodic Hierarchy 
thus appear to be sound candidates for non-diacritic domains. Whether this 
is indeed the case is discussed in § 140. By contrast, the higher layers from 
the prosodic word on are diacritic by definition: they serve no other pur-
pose than storing extra-phonological information and never play any role in 
processes that are not influenced by extra-phonological factors. 
 

139  3.3. Higher layers of the Prosodic Hierarchy are the projection of nothing 
 
Another remarkable property of the higher layers of the Prosodic Hierarchy 
is the fact that they are the projection of nothing � at least not of the termi-
nals that they dominate. 

Linguistics is (perhaps not exclusively, but certainly a lot) about hi-
erarchical structure, which is most commonly represented in form of trees. 
As far as I can see, a property that is shared by all hierarchical structure in 
linguistics is that it is the hierarchical structure of something. That is, syn-
tactic trees and phonological structure such as syllables are the projection 
of terminal elements which originate in the lexicon, i.e. syntactic features 
and segments (i.e. clusters of melodic primes), respectively. This is what 
modular computation is all about: on the basis of (domain specific) vocabu-
lary items, computation creates structure (see § 43, BlueVol §652). 

 
24 It may seem at first sight that this is not true for Government Phonology, where 

lexical entries are fully syllabified and hence no syllabification algorithm builds 
syllable structure during phonological computation. This impression is mis-
taken. The presence of syllable structure in the lexicon does not mean that syl-
lable structure is not a projection of melodic primes. For one thing, it must 
somehow get into the lexicon, and hence children must transform a linear pho-
netic signal into a syllabified lexical entry. The same is true for adults when 
they lexicalise new lexical material (loans, acronyms etc.). Hence just like in 
other theories there is a syllabification algorithm in Government Phonology � 
which however is active upon lexicalisation, rather than during regular phono-
logical computation.  
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Remarkably enough, though, prosodic constituents from the word 
level on are the projection of nothing. They dominate items, and ultimately 
terminals, but these have no bearing on the structure or labels that dominate 
them at all. Quite the opposite is true: the properties of terminals are deter-
mined by the higher constituent structure, which is imposed from the out-
side, i.e. as the result of translation. 

The exclusively top-down (or, in modular terms, outside-in) charac-
ter of the higher part of the Prosodic Hierarchy appears to be unprecedented 
in linguistics. The question may therefore be asked whether it is appropriate 
to talk about domains at all; and whether this kind of fake domain has any 
conceptual status in linguistics. As far as I can see, the fact that prosodic 
domains do not fulfil the basic requirement for hierarchical structure, i.e. 
projection, and therefore are UFOs in the linguistic landscape, is not dis-
cussed in the literature. 
 

140  3.4. Projections created by phonological computation cannot be the output 
of translation either 

 
Let us now turn to bottom-up constructed domains such as syllables and 
feet (eventually moras), which are non-diacritic and hence pass the diacritic 
filter for legitimate carriers of morpho-syntactic information. They are 
faced with another problem, though: if they are exclusively phonological, 
i.e. if no extra-phonological property contributes to their construction, how 
could they ever carry morpho-syntactic information? The property that 
makes them non-diacritic also disqualifies them for being the output of 
translation. 

This issue may also be looked at from a more formal perspective: 
syllables and feet (eventually moras) cannot be carriers of morpho-syntactic 
information because they are the result of phonological computation. Like 
all other domains (except, precisely, the higher layers of prosodic constitu-
ency), syllables and feet (eventually moras) are projections of basic vo-
cabulary: syllables (and moras) are a function of segments, while feet are 
built on syllables. In modular terminology (§ 43), syllables and feet (moras) 
represent the structure of the phonological module, while segments are its 
vocabulary. Both are related by phonological computation: the latter is its 
input, the former is (a piece of) its output. 

Carriers of morpho-syntactic information, though, are necessarily 
created outside of the phonology, and by a means that is independent of 
phonological computation. Syllables and feet (moras), however, are entirely 
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determined by the properties of their terminals. Therefore they do not qual-
ify as the output of translation. 

 

141  4. No insertion in the middle of morphemes 

142  4.1. The structuralist precedence: insertion out of (morpho-syntactic) 
control 

 
Level Independence (§ 73) is a headstone of structuralist theory: in the per-
spective of a discovery procedure where linguistic representations are con-
structed bottom-up from phonetics over phonemes and morphemes to sen-
tences, look-ahead is prohibited. Therefore there can be no morphological 
information in phonology.  

Even though the principle was largely admitted, structuralist practice 
was manifold (BlueVol §§64-66), and morpho-syntactic information was 
reintroduced through the back door in the phonological guise of juncture 
phonemes (§ 69). If Level Independence was to be upheld, then, the coinci-
dence of juncture phonemes and morpho-syntactic divisions had to be acci-
dental (BlueVol §65). This opened (or rather: pushed) the door for the dis-
astrous practice of referring to ghost-junctures in the midst of morphemes, 
i.e. in absence of morpho-syntactic control: anything and its reverse could 
be ascribed to them. 

 

143  4.2. Whatever suits the analyst: juncture abuse (Hill 1954) 
 
The structuralist dilemma is embodied in the word "juncture" itself: if junc-
ture phonemes may occur in the middle of morphemes, one wonders in 
which way they deserve their name. The consequences when juncture pho-
nemes are estranged from morpho-syntactic control may be illustrated by 
the case of Hill (1954) (BlueVol §69). This author 

 
(44) "define[s] juncture [�] as a lengthening of the preceding phoneme by one 

half-unit, where a full unit is equal to the average length of a sound as mem-
ber of a phoneme." Hill (1954:440) 
 
This general equation of juncture with lengthening comes from the 

evolution of Latin where several modifications of length occurred. For ex-
ample, Hill ascribes the gemination of lat. labra in it. labbra to the exis-
tence of a juncture phoneme, because "no explanation [�] is as simple as 
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postulating the sequence /-b + r-/ [�], where the juncture resulted in a 
lengthening of the preceding consonant." That is, it. labbra is derived from 
/lab+ra/. 

The juncture phoneme is thus exclusively defined by its effect, and 
its effect is attributed to its existence. The analysis is overtly circular. The 
only thing to which Hill seems to commit himself is a stable effect of junc-
ture, i.e. lengthening. One could therefore expect that juncture is present in 
all lengthening environments, but absent elsewhere. 

Alas, Hill (1954:441) overthrows this principle as well: on the fol-
lowing page, the presence of juncture is responsible for the stability of a 
cluster, while its loss triggers assimilation. Latin ad ferō, *quid-pe were 
/ad+ferō, quid+pe/, but become afferō, quippe in Vulgar Latin because the 
juncture was lost: /adferō, quidpe/ opens the way to assimilation. 

While this could still be said to bear on the length of some segment, 
Hill (1954:444) completely gives up on that notion as he tries to make junc-
ture responsible for the difference between [i] and [j]. On his analysis, [j] is 
an allophone of /i/ when juncture was lost: lat. ais "thou sayest" is /a+is/ 
and therefore comes out as ['ais], while lat. aes "brass" is /ais/ and appears 
as ['ays]. 

It may certainly be argued that Hill (1954) is not representative of the 
structuralist literature: a framework is not responsible for bad analyses that 
are done in its name. The point, however, is that the theory does not object 
against this kind of absurd analysis. What is more, it pushes phonologists to 
posit juncture phonemes in the middle of morphemes, as we have seen: 
under Level Independence, their coincidence with morpho-syntactic divi-
sions must be purely accidental. 

As a result, juncture phonemes are demoted to a meaningless dia-
critic that may be used whenever it suits the analyst, and without any cost. 
Since their phonetic realisation is zero most of the time, having or not hav-
ing a juncture in a phonemic transcription is for free.25 Why, then, should 
phonologists bother to look for explanations and causal relations? Whatever 
the problem, whatever the alternation, an invisible juncture phoneme is the 
solution: as a deus ex machina, it can be made responsible for any phe-
nomenon and its reverse. 
 
25 Whether carriers of morpho-syntactic information, i.e. juncture phonemes at 

that time, have a phonetic correlate is another debate that was led in the struc-
turalist literature (BlueVol §70). Like the one regarding the insertion in the 
middle of morphemes, it was decided by the following generation of interface 
theories: there is no phonetic correlate of SPE-type boundaries or any subse-
quent output of translation (BlueVol §78). 
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In other words, being able to implement juncture phonemes in the 
middle of morphemes is a license for printing banknotes � worthless bank-
notes that do not buy anything. 

 

144  4.3. Morpho-syntactic control over insertion restored 
 
Chomsky et al. (1956) expunged this kind of juncture abuse. In order to do 
so, Level Independence first needed to be unhorsed: not only is there noth-
ing wrong with the presence of morpho-syntactic information in phonology, 
but this kind of information is actually necessary and regular (BlueVol 
§76). Morpho-syntactic control over the distribution of juncture was there-
fore restored: boundaries � the name that was now given to juncture pho-
nemes � can only occur in place of a morpho-syntactic division (BlueVol 
§78).  

The morpho-syntactic control over the distribution of boundaries (or 
any other phonological representative of morpho-syntactic information) is a 
headstone of generative identity in the realm of the interface. It was taken 
over in SPE and since then never called into question: there are no bounda-
ries in the middle of morphemes, and morpho-syntax has no bearing on 
morpheme-internal phonology. 
 

145  4.4. Morpheme-internal phonology is clean and unimpacted by morpho-
syntax 

 
There is also massive empirical support to the end that morpho-syntax is 
toothless regarding morpheme-internal phonology: phonological effects of 
extra-phonological intervention are only encountered at morpho-syntactic 
breaks. Every phonologist has come across cases where the kind of phonol-
ogy which is observed at morpheme edges is different from the phonology 
that applies morpheme-internally. This appears to be a robust cross-
linguistic generalisation; it is observed by, among many others, Rubach & 
Booij (1990), Piggott (1999) and Broselow (2003). 

In this context, one should also note that the edge-interior asymmetry 
is not asymmetric in just any way: phonology is always regular, normal, 
unmarked, clean, well-behaved and so forth in the middle of morphemes, 
while edges typically introduce irregularities and exceptional patterns that 



110 Chap 4: How the output of translation is inserted into phon. representations 

cause theories to devise edge-specific mechanisms such as extrasyllabicity 
(or extra-metricality, extra-prosodicity).26 

26 Another generalisation, which does not directly bear on the present discussion, 
is the fact that both edges are deviant, but not in the same way: left-edge and 
right-edge specificities are not the same. This issue is further discussed in § 256 
below (see also Vol.1 §§377ff). 



Part Two 
Direct Interface and just one channel 
 
Chapter 1 

146  Direct Interface 
 

147  1. The architecture of Direct Interface: five answers to five questions 
 
Part I was designed to sketch the landscape of interface theory on the repre-
sentational side, and to inquire on the five foundational questions that are 
mentioned in § 18. Direct Interface is built on a specific positioning regard-
ing these questions, which is the result of this discussion. 
 
Question 1 
Is there any translation at all? 
Yes. The mind is modular, and so is language. Morpho-syntax and phonol-
ogy are distinct modules that work with distinct domain-specific vocabu-
lary. Hence any communication requires translation: carriers of morpho-
syntactic information are the output of translation. 
 
Question 2 
Is translation responsible for chunk definition? 
No. The chunks that are submitted to phonological computation are defined 
procedurally by cyclic (inside-out) derivation. Cyclic derivation is needed 
anyway, whether in the form of modern phase theory or in some other 
guise, and the chunking labour must not be done twice. Hence there is no 
place for a representational device that in addition to phase theory defines 
chunks.  

An important condition for this perspective to be workable is selec-
tive spell-out on the procedural side, i.e. the idea introduced by Halle & 
Vergnaud (1987) that only a subset of morpho-syntactic nodes, today called 
phase heads, constitute a spell-out domain. Selective spell-out and its mod-
ern incarnation in phase theory is discussed at greater length in BlueVol 
§§763, 771. 
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Question 3 
What exactly is translated? 
Only phonologically relevant morpho-syntactic information is translated. 
Morpho-syntactic properties that have no phonological effect are not trans-
lated. Translation serves a purpose: it flags some morpho-syntactic property 
in the signal. What exactly is flagged and why is a different question that 
linguists are unable to answer: this is what is called the mapping puzzle in 
BlueVol §753.  

The functional and perception-oriented perspective on morpho-
syntactic traces in phonology, and ultimately in the phonetic signal, goes 
back at least to Trubetzkoy's Grenzsignale and has a host of modern incar-
nations (BlueVol §264). That is, morpho-syntactic flags help the listener to 
identify morpho-syntactically relevant chunks, thus enhance the identifica-
tion of lexical items and the access to meaning via a look-up in the mental 
lexicon. Kaye (1989) even argues that providing parsing cues is a reason 
why phonology as such exists in the first place, i.e. why there is any varia-
tion of sound in the linear chain that represents morphemes at all (a mor-
pheme could as well be always pronounced in the same way no matter what 
the context) (BlueVol §262). 

In any event, a theory of the representational communication of mor-
pho-syntax with phonology does not need to, or rather, must not care for 
how chunks are defined: they are defined by some other device (i.e. the 
spell-out mechanism). What a representational theory of the interface is 
about is only the transformation of phonologically relevant morpho-
syntactic information into the domain-specific phonological vocabulary, 
and its insertion into phonological representations. 
 
Question 4 
What does the output of translation look like? 
The output of translation is a piece of the domain-specific vocabulary that 
is used in the phonological computational system. How this vocabulary is 
identified was shown in § 95. Beyond this restriction that is commanded by 
modularity, an empirical generalisation further shrinks the set of possible 
carriers of morpho-syntactic information in phonology: melody does not 
qualify (§ 124). § 149 below shows that these combined restrictions shrink 
the window of possible carriers to just syllabic space. 

The discussion has also, and actually foremost, determined which 
objects do not qualify for the output of translation: diacritics and (autoseg-
mental) domains. The former include all objects that previous interface 
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theories have used for the representation of morpho-syntactic information 
in phonology: juncture phonemes, hash marks and prosodic constituency.  

The diacritic character of prosodic constituents is a necessary conse-
quence of the fact that they are domains, rather than local items (§ 136). But 
aside from its diacritic character, in fact the Prosodic Hierarchy cumulates 
violations of what was identified as a correct interface design. For one 
thing, it is a non-privative means of doing translation: (almost) everything 
is shipped to the phonology, including irrelevant noise (question 3). Also, it 
defines chunks and thereby replicates the job of cyclic derivation in times 
where spell-out is selective (question 2, this is the line of attack of Pak 
2008 and Samuels 2009a, see §§ 24,  122). Finally, the adaptation of the 
Prosodic Hierarchy to the constraint-based environment of OT has pro-
duced constraint-based mapping, which transfers translation into the pho-
nology (§ 88) and thereby destroys the original modular architecture of Pro-
sodic Phonology: translation is necessarily done in modular no-man's land 
(§§ 85f). 

Finally, another point that is unrelated to interface design should be 
enough to disqualify prosodic constituents: they are the projection of noth-
ing (§ 139). The (higher layers of the) Prosodic Hierarchy would be only 
arboreal structure in linguistics whereby the nodes are not projected from 
terminals, and do not represent any of their properties. 
 
Question 5 
How exactly is the output of translation inserted into the linear string? 
Insertion of the carriers of morpho-syntactic information into the linear 
string of morphemes is 1) linear and 2) local (§ 131). This means that ob-
jects which represent non-morphemic information in phonology have a left 
and a right neighbour, and these neighbours are morphemes: insertion can 
only occur at morpheme breaks (there is no insertion in the middle of mor-
phemes, § 141). Local insertion at morpheme breaks is discussed at greater 
length in § 150 below. 
 

The answers to these five questions define the basic architectural 
properties of Direct Interface, and the remainder of this chapter makes ex-
plicit some consequences: the concrete result when non-diacritic translation 
and local insertion are combined (§ 148), the possibility to evaluate individ-
ual phonological theories according to their behaviour at the interface when 
this interface is made direct (i.e. without uniform and diacritic buffer-
vocabulary such as the Prosodic Hierarchy) (§ 151), the fact that non-
diacritic carriers of morpho-syntactic information make predictions where 
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diacritics are only sleepers and have no predictable effect on the course of 
phonology (the Direct Effect § 154), and the fact that non-diacritic transla-
tion is necessarily local and privative (§§ 150,  155). 

 

148  2. Insertion: what and where 

149  2.1. The output of translation is syllabic space 
 
Part I has established the following formal constraints that define the prop-
erties that are required for carriers of morpho-syntactic information. Do-
mains are out of business altogether: they are either diacritics (the prosodic 
word and higher layers of prosodic constituency), or the result of phono-
logical computation. This leaves no room for any kind of domain: all do-
mains fall into one or the other category (§ 136). 

Boundaries on the other hand are viable: if chosen among the objects 
that are present in phonology anyway, i.e. in absence of factors related to 
extra-phonological information, they pass the diacritic filter. What they 
have to face, though, is the independent and consensual generalisation that 
melody cannot be the output of translation (§ 124). That is, only objects at 
and above the skeleton can be the output of translation. 

We are thus looking for objects 1) that are not the result of any (pho-
nological) computation and 2) which occur at or above the skeleton. There-
fore, the only possible carrier of morpho-syntactic information in phonol-
ogy is syllabic space. All phonological theories represent syllabic space in 
one way or another. The skeleton embodies a major insight of autosegmen-
tal theory, which is the least common denominator of all modern phono-
logical theories. Depending on particular choices of individual autosegmen-
tal theories, syllabic space may embody as skeletal slots, syllabic constitu-
ents (onset, nucleus etc.) or moras. 

 

150  2.2. Insertion is local into the linear string at morpheme breaks 
 
Having established the representational identity of the output of translation, 
the insertion of the items at hand is marshalled by two requirements: it is 
local, i.e. into the linear string of morphemes (rather than domain-based, 
§136), and it can only occur at morpheme breaks (no insertion in the mid-
dle of morphemes, § 141). 
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Given this set of restrictions and the overall space of autosegmental 
representation in phonology, the window for possible carriers of morpho-
syntactic information shrinks quite dramatically, identifying syllabic space 
at morphemic divisions as the only legitimate output of translation. This is 
shown under  (45) below, where representations are kept as theory-neutral 
as possible (within the x-slot tradition however: moraic representations will 
look a little different). 

 
(45) insertion: what and where 
 

σ σ σ σ
| | | |
R R

insertion 
area  R R

| | | |
O N O N O N O N
| | | | | | | |mor-

pheme 1 x x x x x x x x
mor-

pheme 2  
| | | | | | | |
α β γ δ α β γ δ

no-insertion area        
 
As may be seen, the "geographical" identification of the insertion 

area automatically defines the kind of object that is the output of transla-
tion: if the melodic space below the skeleton is forbidden, and if projec-
tions of pieces of melody, i.e. domains or other autosegmental trees, do not 
qualify, finally if no insertion is possible in the middle of morphemes, the 
only object that can carry morpho-syntactic information in phonology is 
syllabic space. Its location is at morpheme breaks.  

Depending on what exactly is considered a projection in a particular 
phonological theory, the area of insertion that is depicted may even shrink 
further. For theories that have x-slots, these qualify for sure, and the same 
goes for moras in mora-based theories. Constituents that immediately 
dominate x-slots (onsets, nuclei, codas) may also be considered: this is the 
case in CVCV where x-slots are redundant and therefore omitted (every 
syllabic constituent dominates exactly one x-slot, see Vol.1 §6). 
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151  3. Evaluating phonological theories according to their behaviour at the 
interface 

152  3.1. A very minimalistic move: phonological theories marshalled by 
interface requirements 

 
Direct Interface is a theory about the interface, not about phonology. It 
prohibits the use of diacritics in phonological theories, but is otherwise 
neutral: other properties of particular phonological theories remain un-
commented. Or, in other words, Direct Interface follows the minimalist 
idea to shape linguistic theories according to the properties of the interface 
that they are exposed to. To the extent that individual theories are workable 
at the interface, though, their properties are not impacted. 

This being said, the properties of competing phonological theories 
may only be impacted precisely because there is no difference between 
regular phonological vocabulary and interface vocabulary. That is, different 
phonological theories have different vocabulary and promote different rep-
resentational objects � in the perspective of Direct Interface, they thus 
make different predictions as to what is a possible output of translation. 
This output, in turn, defines in which way morpho-syntax influences pho-
nology. This means that in the end the idiosyncratic vocabulary of individ-
ual phonological theories defines what a possible interface event is (at least 
as far as the representational side of the interface is concerned). 

 

153  3.2. In absence of a uniform interface vocabulary, phonological theories 
make predictions at the interface 

 
An effect of Direct Interface is thus that phonological theories may be 
evaluated according to their behaviour at the interface. Other interface theo-
ries do not offer this opportunity because their heart is to impose a uniform 
interface vocabulary that cannot vary across candidate phonological theo-
ries: hash marks or prosodic constituents are the same � are necessarily the 
same � for all phonological theories.  

That is, the intrinsic variation of phonological theories is entirely un-
reflected at and without the slightest impact on the interface: in the post-
SPE period many competing theories were developed � but all of them 
worked with hash marks (or some equivalent) when it came to the commu-
nication with morpho-syntax. Since the 80s, phonological theories vary in 
many respects � but the six-layer Prosodic Hierarchy is the same for all of 
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them (except a few exceptions such as Government Phonology that reject 
prosodic constituency as such) and has barely changed over almost 30 
years of existence. Here again, the variation that makes individual phono-
logical theories compete is entirely flattened out and hence irrelevant at the 
interface: mapping can always be formulated so that all theories express the 
same at the interface.  

In short, the interface will never be able to be a referee; it will never 
be able to be used in order to discriminate between competing phonological 
theories. 

Direct Interface on the other hand does not impose any uniform in-
terface vocabulary. This is precisely what it sets out to eliminate: uniform 
interface vocabulary is a buffer, and it is necessarily diacritic. Rather, Di-
rect Interface works with whatever individual phonological theories offer � 
but provides a feed-back: different phonological vocabulary makes differ-
ent predictions at the interface, and these may be evaluated according to 
their accuracy. 

BlueVol §701 discusses two cases from the history of the interface 
where the arbitral award of the interface was negative for a particular type 
of interface vocabulary: juncture phonemes and SPE-type hash marks 
(§ 74). This remained without effect, though: Pyle (1972) made a water-
proof demonstration that hash marks make wrong predictions at the inter-
face, but it was not concluded that the phonological vocabulary of which 
they were supposed to be a variety, segments, could be insufficient for the 
representation of phonological information. Had Pyle been taken seriously, 
a hint at the existence of non-linear vocabulary would have been issued by 
the interface as soon as 1972. 

 

154  4. The Direct Effect 

155  4.1. Diacritic sleepers vs. phonologically meaningful objects 
 
It was shown in the previous section that the elimination of the layer of 
uniform interface vocabulary makes individual phonological theories pre-
dictive at the interface. The present section explains why this is so: the 
uniform interface vocabulary is necessarily made of diacritics, and diacrit-
ics are intrinsically unable to make predictions. This is because they are 
empty shells: they do not carry any information except the morpho-
syntactic load that they are designed for.  
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Phonology does not react on the simple presence of a hash mark or a 
prosodic word � such items can only bear on phonology if the analyst has 
made a phonological process sensitive to them. Hash marks, omegas and 
the like are colourless and may thus be described as passive sleepers. They 
merely sit in phonological representations without producing any effect by 
themselves: nothing happens unless a phonological instruction makes refer-
ence to them. The effect, then, is due to the instruction, not to the object 
itself.  

For example, there is no way to know what kind of effect the pres-
ence of a hash mark or a prosodic word will have: will they rather favour or 
disfavour consonant clusters in their vicinity? In principle they can trigger 
(or inhibit) any phonological process and its reverse.  

By contrast, if non-diacritic objects, i.e. phonologically meaningful 
vocabulary, carries morpho-syntactic information, phonological computa-
tion will react on its bare presence. This is what I call the Direct Effect: the 
simple presence of phonologically meaningful objects makes predictions.  

This by the way is enough to disqualify non-privative translation 
(§ 78): if the full morpho-syntactic information is shipped to the phonology, 
including irrelevant noise that never influences phonology, phonological 
representations are full of sleepers. If on the other hand carriers of morpho-
syntactic information have a direct effect on the course of phonological 
computation, every single one of these carriers produces a phonological 
effect. Hence translation must be privative: only information that is pho-
nologically relevant is translated. 

 

156  4.2. The effect of diacritics is arbitrary, but the effect of morpho-syntactic 
information is not 

157  4.2.1. Anything and its reverse can happen at the left edge of a prosodic 
word 

 
Let us consider the following example in order to flesh out the difference 
between diacritic sleepers and phonologically meaningful items. 

 
(46) equally probable rules? 
 a. V → ø / #C__CV 
 b. ø → V / #C__CV 

 
Both rules under  (46) are equally probable and equally natural from 

the point of view of a theory that uses diacritic boundaries: no property of 
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the theory favours or disfavours the epenthesis into an initial cluster, or the 
deletion of a vowel in this context. Every phonologist knows, however, that 
(46b) is an attested phonological process, while (46a) is not on record. That 
is, there is no "masochistic" language that would delete vowels in initial 
clusters (and only in this context).27 

Therefore theories that cannot discriminate between (46a) and (46b) 
have a problem, and the reason why they are in trouble is that the critical 
information, i.e. word-initiality, is conveyed by a diacritic hash mark. The 
result is the same in case the prosodic word or some other prosodic con-
stituent carries this information: anything and its reverse may happen at the 
left edge of a prosodic constituent. 

 

158  4.2.2. Only one thing can happen after an empty CV unit 
 
A look at a non-diacritic alternative shows that the two rules at hand are 
discriminated as soon as the extra-phonological information comes as a real 
phonological object that impacts phonology directly and does not need to 
be explicitly mentioned in rules (or constraints) in order to produce an ef-
fect. 

In anticipation of § 246 below where this option is introduced in 
greater detail, let us look at the same situation in CVCV and suppose that 
an empty CV unit carries the information about word initiality (Lowen-
stamm 1999). 

 
(47) deletion vs. insertion of the first vowel in a word in CVCV 
 a. deletion: ill-formed  b. insertion: structure rescued 
 Gvt                 
 

C V3 - C V2 C V1 C V3 - C V2 C V1
| | | | | | |
C V C V C C V

V

27 Note that rule (46a) says that vowels are deleted only when they occur in word-
initial clusters. Of course there are languages where vowels are deleted in this 
context (e.g. Czech pes - ps-a "dog Nsg, Gsg"), but they will then also be de-
leted elsewhere (Czech loket - lokt-e "elbow Nsg, Gsg"). 
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The leftmost CV unit under (47a,b) is thus the representative of the 
beginning of the word in phonology. Being a truly phonological object, it is 
parsable by phonological computation. Under (47b) where the first nucleus 
of the root is empty, its presence creates a sequence of two empty nuclei. 
Since V1 can only govern V2, V3 will remain ungoverned, which means that 
the structure is ill-formed. Therefore an epenthesis into V2 will rescue the 
word. 

On the other hand, the structure under (47a) is well-formed: V2 gov-
erns V3, and no empty nucleus remains orphan. The deletion of the content 
of V2, however, creates a sequence of two empty nuclei and therefore 
makes the structure ill-formed: this is the "masochistic" option. 

It is thus predicted that the deletion rule (46a) is impossible, while 
the epenthesis rule (46b) is regular � exactly what we find across lan-
guages. Hence there is a clear difference between non-predictive diacritics 
which allow anything and its reverse to happen in their vicinity, and truly 
phonological objects that have a predictable effect on the well-formedness 
of phonological structure. 

 

159  4.2.3. Cross-linguistically stable effects of the beginning of the word 
 
The beginning of the word is well suited to illustrate that morpho-syntactic 
information (at least sometimes) has predictable and cross-linguistically 
stable, rather than arbitrary effects. In anticipation of §§ 249,  252,  331 
where this issue is discussed at greater length, table  (48) below shows the 
three effects that the left edge of the word produces language after language 
(Vol.1 §87, Ségéral & Scheer 2008b, Scheer 2009a,c). 

 
(48) stable effects of the beginning of the word across languages 
 a. word-initial clusters 

in some languages initial clusters are restricted to #TR. In others they 
have the same distribution as internal clusters. But there is no language 
where they are restricted to #RT (#TT, #RR).28 

b. strength of word-initial consonants 
in some languages word-initial consonants are especially strong. In 
others, they do not have any peculiar behaviour regarding strength. But 
there is no language where they are especially weak. 

 
28 In this book, T is shorthand for any obstruent, R for any sonorant. 



The Direct Effect 121 

(48) stable effects of the beginning of the word across languages 
 c. deletion of the first vowel of the word 

in some languages the first vowel of words is unable to alternate with 
zero. In others it does not show any peculiar behaviour when compared 
to other vowels. But there is no language where non-initial vowels are 
unable to alternate with zero, while initial vowels do. 

 
Languages seem to make a binary choice: either the beginning of the 

word is in no way peculiar in comparison to what happens morpheme-
internally, or it is outstanding and allows only for a characteristic subset of 
the options that are well-formed elsewhere. 

The conclusion is that if the effect of the beginning of the word is not 
arbitrary, the representational identity of the object by which it is repre-
sented must not be arbitrary either. Rather, we are looking for one single 
object that produces the three effects at hand: three for the price of one. In 
any event, objects such as the hash mark or some prosodic constituent that 
do not produce any effect at all (or rather, that tolerate any effect and its 
reverse under the appropriate rule or constraint) do not qualify. If the effect 
is predictable, the identity of its trigger cannot be arbitrary. 

 





Chapter 2 
160  Just one channel: translation goes through a lexical 

access 
 

161  1. Introduction 

162  1.1. We know what is translated and how it is inserted, but we do not know 
how translation works 

 
Chapter one has introduced Direct Interface, which is a theory that takes 
translation and hence modularity seriously. It also holds that phonologically 
relevant chunks are defined by cyclic derivation (derivation by phase), 
rather than by some representational means. Given these premises, Direct 
Interface defines 
� what is translated (only phonologically relevant information) 
� what is the output of translation (only pieces of the domain-specific 

vocabulary of phonology, i.e. non-diacritic objects, which however do 
not include melody) 

� how carriers of morpho-syntactic information are inserted into phono-
logical representations (locally into the linear string at morpheme 
breaks). 

 
A question that Direct Interface does not comment on is how transla-

tion works: we know the input, the output and the way the output is in-
serted, but thus far nothing has been said about how exactly the input and 
the output are related. This is what the present chapter is about. 

It is argued that the classical position which stands unchallenged up 
to the present day is on the wrong track: translation is not computational in 
kind; that is, there is no computational system that takes morpho-syntactic 
structure as an input and produces some phonological object as an output. 
Rather, translation is done through a lexical access, i.e. with no participa-
tion of any computation and just like morpho-syntactic terminals are trans-
lated into phonological material (lexical or Vocabulary Insertion). 

While reading through the pages below, it needs to be borne in mind 
what was said in § 56 about linearisation: the transition from morpho-
syntactic structure to the input to phonological computation involves two 
major operations, linearisation and translation of non-morphemic (as well 
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as of morphemic) information. The book in general and Direct Interface in 
particular are only about the latter � they have got nothing to say about the 
former. If below it is argued for translation via a lexical access, rather than 
through a specific computation, this leaves the question of how linearisa-
tion is done untouched. As was reported in § 55, all theories of linearisation 
that are available on the market are based on a specific computation that 
creates linear structure. Whether translation may be non-computational 
while linearisation is computational, or whether there is a workable global 
scenario whereby the whole of the transition between morpho-syntactic 
structure and the input to phonology (i.e. including linearisation) is done in 
a non-computational way, are questions that are left pending.  

 

163  1.2. Only one channel: all phonological material originates in the lexicon 
 
The difference between one- and two-channel translation is this: either 
phonological material of morphemic (lexical/Vocabulary Insertion) and 
non-morphemic (boundary) origin is the result of two distinct translational 
mechanisms, one lexical, the other computational, or all pieces of phono-
logical material are born through the same mechanism, a lexical access. 
This is what I call One-Channel Translation: all pieces that constitute the 
input to phonological computation, morphemic and non-morphemic alike, 
originate in the lexicon as a result of lexical (or vocabulary) insertion. 

The elimination of the Translator's Office is thus a perspective that 
has never been thought of as far as I can see, and hence for sure was never 
discussed as an alternative to translation by computation. 

Besides the unifying perspective that One-Channel Translation offers 
(all translation is done through the lexicon), it is shown that computational 
translation is hardly compatible with modular assumptions (§§ 169,  172). 
Domain specificity indeed requires that a module can process and under-
stand only one specific kind of vocabulary. Computational engines such as 
the Translator's Office, however, must be able to read the morpho-syntactic 
language, and to produce objects that are made of phonological vocabulary. 
Therefore it is a modular monster, or rather, some kind of Big Brother that 
can see and read everything in different modules. If the engine that does 
computational translation is not a module, however, what is it? The modu-
lar environment does not provide for computational engines beyond mod-
ules. 

The present chapter is based on unpublished work by Michal Starke. 
The modular arguments against the Translator's Office and the request for 



Introduction 125 

an interface architecture where all translational work is done by a lexical 
access are his. More detailed argumentation is to be found in Starke's forth-
coming work. 

 

164  1.3. Translation has always been computational, also in theories of other 
interfaces (e.g. phonology-phonetics) 

 
Recall that in all interface theories, classical or modern, the computational 
nature of translation is (tacitly) taken for granted and in any case undis-
puted: SPE's mapping algorithm (§ 102) and readjustment component 
(§ 103, BlueVol §91), Prosodic Phonology's Translator's Office where map-
ping takes place (§ 85) and Jackendoff's (1997 and following) correspon-
dence rules (or interface processors more recently, on which more below) 
all share a computational conception of translation.  

Note that this is also the case for theories of other interfaces, such as 
the one between phonology and phonetics. The model developed by Paul 
Boersma and Silke Hamann for instance, Bidirectional Parallel Phonology 
and Phonetics (Boersma 2009, Boersma & Hamann 2008), relates phonol-
ogy and phonetics by a set of specialised constraints (so-called cue con-
straints), which thus represent a computational system in their own right. 

There is a tradition in Government Phonology, though, where a more 
list-like mapping between phonological primes and phonetic values is prac-
tised: labour that is traditionally done by phonological computation is out-
sourced to the phonology-phonetics mapping. For example, on Gussmann's 
(2007) analysis there are three phonologically distinct font mid vowels in 
Polish, which happen to be all pronounced in the same way, i.e. [ɛ]. This 
neutralisation is done in the phonology-phonetics mapping through a list of 
correspondences (the phonological entity X has the phonetic value Y), 
rather than by phonological computation (see also Scheer 2010b). More 
detail would lead too far afield. Cyran (forth a,b) provides a good introduc-
tion to and valuable illustration of this approach. 

 

165  1.4. Lexical translation imposes restrictions on the output 
 
One-Channel Translation impacts current (phonological) theories of the 
interface (including Direct Interface) since the kind of phonological object 
that qualifies as the output of translation is different according to whether 
translation is computational or lexical. It is shown below that the latter is 
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more restrictive: the phonological objects that it allows for are only a subset 
of those which can be handled by the former. That is, all objects that transit 
through a lexical access must be able to be recorded in the lexicon. By con-
trast, the output of the Translator's Office is not restricted in this way: it 
may also include objects such as domains that cannot be lexically recorded. 

The particular phonological theory that I am committed to, CVCV, is 
adapted to the requirements of One-Channel Translation and Direct Inter-
face in Part III. This notwithstanding, restrictions on phonological carriers 
of extra-phonological information that are due to the difference between 
computational and lexical translation are already made explicit in the pre-
sent chapter. 

 

166  2. The classical two-channel architecture 

167  2.1. Distinct translation of morphemic and non-morphemic information 
 
The interface literature systematically reduces the question of translation to 
the question of how boundary information (i.e. morpho-syntactic informa-
tion that is not included in morphemes) reaches phonology. The answer has 
always been: through a Translator's Office (readjustment component, gen-
eral mapping algorithm, mapping rules etc.).  

The presence of "regular" phonological material, i.e. that represents 
morphemic information and is ready for the insertion of carriers of morpho-
syntactic information, is taken for granted. This regular phonological mate-
rial, however, is also the result of a translational process, i.e. of one that 
transforms morpho-syntactic terminals into phonological vocabulary. This 
process is called lexical insertion (or Vocabulary Insertion), and phonolo-
gists talk about lexical material, which is at the origin of the phonological 
derivation. By contrast, due to the computational tradition of translation of 
boundary information, phonologists do not consider hash marks or prosodic 
constituents as lexical information, and do not talk about them in these 
terms. 

The existence of lexical (vocabulary) insertion is undisputed, and 
nobody doubts that the phonological exponent of morphemes comes into 
being through a lexical access. The translation that the (phonological) inter-
face literature is about, however, only concerns the kind of morpho-
syntactic information that does not ride on morphemes, i.e. which is 
"added". That is, boundary information materialises as phonological objects 
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that represent morpho-syntactic information, but do not belong to any mor-
pheme.  

In presence of the translation that is done by lexical insertion, the 
terminology that was used thus far is inappropriate: morphemes are as 
much carriers of morpho-syntactic information as are boundaries. Only do 
the former carry morphemic information, against the latter which transport 
non-morphemic information. 

 
(49) translation in generative interface thinking 
 

Morpho-Syntax           

Lexicon              

entries: 
<m-synt, phon, sem> 

 
Translator's Office 

(computational system) 
mapping 

 

Phonology           

#

CVC  CVCV  CV     
morph. 1 morph. 2 morph. 3

The classical picture that is represented by SPE, Prosodic Phonology 
and Jackendoff's work thus needs to be completed: phonological objects 
have two different origins and two different derivational histories. Looked 
at from the vantage point of phonology, morphemic material originates in 
the lexicon: its is the result of a lexical access that has translated morpho-
syntactic into phonological vocabulary. By contrast, boundary information 
originates in the Translator's Office, where translation is done through 
computation. The Translator's Office does not access any lexicon in order 
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to insert an object into the phonological string; rather, it makes sovereign 
decisions that determine the correspondence between morpho-syntactic 
information and phonological objects (the readjustment component in SPE, 
the Black Box and non-isomorphism in Prosodic Phonology, see §§ 85, 
 103). 

Table  (49) above provides the complete picture of how translation is 
thought of in the generative tradition: morpho-syntactic information is 
translated into phonological material through a lexical access for mor-
phemic information, but through a computational system for boundary in-
formation. 

Note that "#" is shorthand for any kind of boundary information 
(juncture phonemes, hash marks, prosodic constituency or some other kind 
of item), which is "added" to the morphemic material. 
 

168  2.2. Spell-out and linearisation 
 
The existence of a spell-out mechanism is undisputed. Spell-out is respon-
sible for the translation of morphemic information: its job is to produce a 
linearised sequence of phonological material on the grounds of the morpho-
syntactic tree.  

This is done by the arrangement of certain chunks of the arboreal 
structure (terminals and eventually non-terminals) into packs that phonolo-
gists (and others) call morphemes. These morpho-syntactic packs, or pieces 
of the morpho-syntactic tree, are then transformed into phonological mate-
rial through a lexical access: the lexicon contains arbitrary correspondences 
of morpho-syntactic, semantic and phonological information. Hence for 
each morpho-syntactic pack, or portion of the tree, the lexicon provides the 
associated semantic and phonological material. This is how translation of 
morphemic information works, and the output of the lexical access is sent 
to PF/LF for interpretation. 

There are several ways of either packaging the morpho-syntactic tree 
into morphemic shape or spelling out entire portions of the tree. The former 
is the way that Distributed Morphology goes about spell-out (fission, fu-
sion, impoverishment: e.g. Halle 1997, Embick & Noyer 2007, Arregi & 
Nevins (2012), BlueVol §§536, 538, 733), while the latter option is argued 
for in nanosyntax (Starke 2009, Caha 2009).  

How spell-out exactly works is irrelevant for the present discussion 
as long as it is agreed that there is such a device, and that it operates via a 
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lexical access whereby pieces of morpho-syntactic structure are matched 
with pieces of phonological material in arbitrary fashion. 

A related issue, linearisation, is discussed in § 55 and § 162. 
 

169  3. Lexical vs. computational translation 

170  3.1. The Translator's Office cannot be a module: it is a Big Brother 
 
The two boxes that output phonological objects under  (49) are very unlike 
each other. The lexicon does not perform any computation, does not make 
any decisions, and knows nothing about either morpho-syntax or phonol-
ogy � in fact the lexicon does not even know that these modules exist. By 
contrast, the Translator's Office carries out its own computation, makes 
decisions and has direct access to the content of both morpho-syntax and 
phonology: it can read and understand the vocabulary that is used in both 
modules, and it translates one into the other. 

Given these properties, neither the lexicon29 nor the Translator's Of-
fice could be a module. Modules are computational systems (see § 30), but 
there is no computation in the former. The latter does not have any (do-
main-)specific vocabulary of its own, but is able to look into two distinct 
modules, whose vocabulary it can understand and parse. This is incompati-
ble with domain specificity, a necessary modular property: modules operate 
on homogeneous and specific vocabulary (§ 43), and they cannot under-
stand the language (vocabulary) of other modules � this is why translation 
is necessary in the first place (§ 31). 

Although they do the same job, i.e. the translation of morpho-
syntactic information into phonological material, the lexicon and the Trans-
lator's Office thus are very different: the latter has Big Brother qualities (it 
sees and understands everything), while the former is autistic (it sees and 
understands nothing). 

 

29 Distributed Morphology distinguishes three kinds of lists (e.g. Embick & Noyer 
2007:300f): the so-called encyclopaedia, a morpho-syntactic lexicon that ac-
commodates morpho-syntactic features and feeds morpho-syntactic computa-
tion, and a "phonological" lexicon that associates phonological material (vo-
cabulary items) to morpho-syntactic units. The latter is accessed upon Vocabu-
lary Insertion (lexical insertion), and "lexicon" here is shorthand for this list. 
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171  3.2. What is computational translation good for? 
 
The question is whether grammar really needs two non-modules that do the 
same job. Nobody doubts the existence of a lexicon. On the other hand, 
there is only one argument for the computational character of the transla-
tion of boundary information that I have come across: readjustment or, in 
the terminology of Prosodic Phonology, so-called non-isomorphism. Since 
SPE, it is admitted in generative theories of the representational manage-
ment of the interface that at least in some cases, the output of morpho-
syntax may not be ready for use in phonology: some information may be 
missing, or may not be derivable from morpho-syntactic structure. The 
example that runs through the literature since SPE is about cats, rats and 
cheese (see §§ 103,  134). 

In this perspective indeed, doing translation involves decision-
making � something that the lexicon for sure is unable to do. Non-
isomorphism is thus a good argument for computation-based translation. It 
was shown in § 134, however, that non-isomorphism is a fact about the do-
main-based bias of SPE and Prosodic Phonology, rather than about lan-
guage: it evaporates as soon as representational intervention in phonology 
is local. 

This obstacle being out of the way, there is no reason left why the 
lexicon could not do the translational job also for non-morphemic informa-
tion. It certainly has a better prospect than the Translator's Office, which 
does not qualify as a module. While it is not clear what kind of status a Big 
Brother could have in a modular environment, the status of a lexicon is 
obvious and unproblematic. 

There is good reason, then, to admit the lexicon as a serious competi-
tor for the translation of boundary information: translation in grammar 
would be unified, and a strange Big Brother eliminated. On the backdrop of 
Jackendoff's model, the following pages therefore inquire on the properties 
of non-morphemic translation. The goal is to see whether they line up with 
what we know from regular lexical storage, and the answer will be yes: the 
translation of boundary information bears the signs of lexical activity. 
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172  4. Jackendoff's model of translation (in language and elsewhere) 

173  4.1. Jackendoff's computational translation makes generative practice 
explicit 

 
In order to find out about the properties of translation, it is useful to look at 
Ray Jackendoff's (1992, 1994, 1997, 2002) work on modularity, which used 
to be called Representational Modularity, but now runs under the header of 
Structure-Constrained Modularity.30

For one thing, Jackendoff is a linguist and looks at modularity from 
this perspective. But in his work he also takes a closer look precisely at 
what we are after: how intermodular communication works.  

Finally, Jackendoff's computational view of translation has the merit 
of making generative practice explicit. Computational translation was tim-
idly implemented in SPE where hash marks were translated by a non-
computational means (a fixed algorithm that always produces the same 
result for a given input, § 102), but a readjustment component (§ 103) al-
lowed for computational transformations at the interface that became the 
backbone of the architecture of Prosodic Phonology in the 80s. In this the-
ory, then, translation is exclusively computational, and this is overtly adver-
tised under the header of non-isomorphism (§ 85): the Translator's Office 
becomes the central translational device. 
 

174  4.2. Does encapsulation make intermodular communication impossible? 
 
Jackendoff (2002:218ff) introduces his model on the backdrop of the cri-
tique that the classical Fodorian framework leaves intermodular communi-
cation unexamined. Jackendoff therefore calls for a more detailed inspec-
tion of the Fodorian frame, which he believes is correct but too coarse-
grained. He argues that not only Fodor (and typically the modular litera-
ture) says nothing about how modules talk to each other, but the Fodorian 
notion of informational encapsulation (see § 44) also leads to a dysfunc-
tional system if interface modules dot not de-insulate regular modules. That 
is, modules could neither receive any input nor communicate their output to 
other modules or to the central system, were there no interface: "the pres-

 
30 Jackendoff (2002:20) explains that "representation" (and also "symbol"), should 

not be used for the description of cognitive structure since these terms suggest 
intention. 



132 Chap 2: Just one channel: translation goes through a lexical access 

ence of an interface between two levels of structure is what makes them not
informationally encapsulated from each other" (Jackendoff 2002:229, em-
phasis in original). 

Jackendoff thus worries about the fact that the Fodorian notion of in-
formational encapsulation is too strong and makes intermodular communi-
cation impossible. It is useful to point out that this is a peculiar understand-
ing of encapsulation: Jackendoff (2002:219) himself explains what Fo-
dorian encapsulation means: once an input is submitted to a module, its 
computation starts and produces a result on nothing but the grounds of this 
input. That is, no alien information that is absent from the input can inter-
fere or "break into" the computation, and no intermediate result can leave 
the module. In syntax, encapsulation is called inclusiveness (see § 44). 

Encapsulation is thus about what happens (or rather: what cannot 
happen) during modular computation. What Jackendoff is after, on the 
other hand, is what happens before and after modular computation: he 
seems to hold encapsulation responsible for the inability of modules to 
communicate with other parts of the mind. This is not the case, though: the 
reason why modules cannot directly communicate with other modules or 
central systems is domain specificity, i.e. the fact that computation is sym-
bolic and hence based on a proprietary vocabulary (§ 43). 

 

175  4.3. Translation is done by computational systems with modular status 
 
Jackendoff's purpose is thus to introduce the possibility for a module to 
communicate with the rest of the mind. On the face of it (but see below), he 
accepts domain specificity and hence needs to set up a translational mecha-
nism between two distinct languages (of the mind). He is explicit on the 
computational nature of the translational process: "it is not like sending a 
signal down a wire or a liquid down a pipe. It is, rather, a computation in its 
own right, just the kind of computation that an interface processor per-
forms" (Jackendoff 2002:223). 

The interface module relates two regular modules by accessing their 
content simultaneously and transferring information from one to the other � 
much along the lines of the Translator's Office of Prosodic Phonology. 
Jackendoff (2002:223, note 19) is explicit on the modular status of the 
computational system that carries out translation. The problem that its Big 
Brother qualities conflict with domain specificity is not discussed. 

Jackendoff thus promotes a general modular architecture of the mind 
where three types of modules (which he calls processors) are active: infer-
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ential processors (Fodor's central system, i.e. which construct inferences 
and judgments, § 38), integrative processors (Fodor's domain-specific mod-
ules, e.g. colour recognition, paucal counting, phonology, syntax etc.) and 
interface processors. Integrative processors are related by interface proces-
sors, which also assure the communication with central systems (inferential 
processors).  

The modular structure that Jackendoff (2002:199) proposes for lan-
guage in this general environment is shown under  (50) below. 

 
(50) modular structure of language according to Jackendoff 

(reproduction of Jackendoff's 2002:199 diagram) 
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The following section examines how Jackendoff's interface proces-
sors work. 

 

176  4.4. Jackendoff's computational translation is all-powerful and  
unconstrained 

 
In Jackendoff's modular architecture (which is designed for language as 
much as for other cognitive functions), the description of how intermodular 
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communication works is not very detailed. This is simply because Jackend-
off considers that it is entirely unconstrained: translation among different 
languages of the mind can do everything that needs to be done for the in-
formation flow to work, and must not be limited in any way. His position in 
this respect has not varied for twenty years: interface processors appear as 
translation rules in Jackendoff (1987), and as correspondence rules in 
Jackendoff (1997). 

Jackendoff explicitly defends all-powerful translation against the cri-
tique of overgeneration, i.e. the fact that unconstrained transmission of 
information allows for the description of existing as much as of non-
existing interface activity.  
 
(51) "[C]orrespondence rules are conceptually necessary in order to mediate 

between phonology, syntax, and meaning. It is an unwarranted assumption 
that they are to be minimised and that all expressive power lies in the gen-
erative components. [�] In other words, correspondence rules, like syntac-
tic and phonological rules, must be constrained so as to be learnable. Thus 
their presence in the architecture does not change the basic nature of the 
theoretical enterprise." Jackendoff (1997:40) 

 
The quote also shows that Jackendoff conceives of correspondence 

rules in the same way as of phonological or syntactic processes: translation 
is modular computation. Given the modular status of translation, the only 
restriction that Jackendoff admits is learnability. 
 

177  4.5. Bi-domain specificity and partial homology 
 
A direct consequence of the computational and hence modular status of 
translation is what Jackendoff calls bi-domain specificity in his 2002 book 
(Jackendoff 2002:220ff).  

In his 1997 book, he provides the following description of corre-
spondence rules: "correspondence rules perform complex negotiations be-
tween two partly incompatible spaces of distinctions, in which only certain 
parts of each are 'visible' to the other" (Jackendoff 1997:221). Hence inter-
face processors have only access to a subset of the structure that is present 
in either of the two modules that are related. 

The amount of structure that is visible for interface processors in a 
given module may be small or big, and this is unpredictable (see § 54): the 
translational channel between two modules may have a more or less narrow 
"information bottleneck" (Jackendoff's 2002:229 term). In his idiosyncratic 
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use of the notion of encapsulation (which merely refers to the ability of 
modules to communicate with each other, see § 173), this means that the 
informational encapsulation of (integrative and inferential) modules (i.e. 
their autism) is relative: they may be more or less encapsulated, and this 
depends on the permeability of the relevant interface processor. 

In this sense, thus, interface processors define their own domain of 
competence, which is composed of a subset of the structure of each module 
that they relate. Jackendoff (2002) is consistent in his use of the word 
"module" in order to refer to interface processors: as all other (integrative) 
modules, they operate over a specific domain � only is this domain not 
proprietary, but composed of pieces from other modules. Hence Jackend-
off's term of bi-domain specificity, from which he also infers that one 
should talk about "partial homology", rather than about translation.  

 

178  4.6. Bi-domain specificity seals the fate of domain specificity 
 
Bi-domain specificity is the exact opposite of domain specificity: it de-
clares that modules � but only a specific kind thereof, i.e. those that do 
translation � may be specific for two domains, rather than for just one. 
What domain specificity requires, however, is that modules be specific to 
just one domain (§ 43). Bi-domain specificity is thus a contradiction in 
terms or, in other words, an attempt at selling non-modules in a modular 
guise. 

Saying that modules can only parse their own vocabulary and that 
this is how we recognize them, except that some of them may as well be 
able to parse several distinct vocabularies, is meaningless and seals the 
bankruptcy of the entire modular idea. 

Jackendoff is aware of this contradiction, but tries to discuss away 
the facts by saying that mentioning them is cynical: after having introduced 
his idea of "degrees of modularity" (an object is more or less modular ac-
cording to the width of the channel that relates it to other modules), he 
writes that "a cynic might say therefore that the issue of modularity is dis-
solved. I would disagree" (Jackendoff 2002:229). There is no further argu-
ment, though, and Jackendoff does not explain what the definition of a 
module looks like when objects that violate domain specificity may be de-
clared modules on the basis of a terminological amendment that adds "bi-" 
to a concept whose purpose is precisely to exclude this "bi-". 
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179  4.7. Translation is arbitrary: Jackendoff's claim is well supported by 
language 

 
Jackendoff's self-contradicting understanding of domain specificity set 
aside, he identifies two interesting properties of the translational process: 
selectiveness (or arbitrariness), i.e. the fact that any structure of the input 
module can be translated into any structure of the output module, and the 
fractional character of translation, i.e. the fact that only a subset of the 
structure of each of the two modules that are related is visible for the trans-
lator (§ 54). 

This is precisely what practitioners of the interface of morpho-syntax 
with phonology have observed. The so-called mapping puzzle is a perva-
sive property of the interface that escorts the reader through all interface 
theories (see Scheer 2011a): all efforts at finding cross-linguistic patterns of 
translation have been by and large vain. That is, phonologists could not 
come up with natural classes of boundaries (see BlueVol §753 for a sum-
mary). 

Facing this seemingly unlawful behaviour of the interface, the field 
has tried to produce detailed descriptions of individual languages in the 80s 
and early 90s (with the tools of Prosodic Phonology), but when cross-
linguistic generalisations failed to emerge has lost interest. From the mid 
90s on, the literature on mapping has moved from the study of untameable 
morpho-syntactic to other factors such as information structure and eu-
rhythmy (see BlueVol §463). 

In sum, then, it may certainly be said that Jackendoff's point regard-
ing the arbitrariness of translation is well supported by the empirical record 
from intermodular communication among modules that are concerned with 
language. 

 

180  4.8. Translation is partial: Jackendoff's claim is again well supported 
 
The same is true for the fractional character of translation: melody and 
morpho-syntax are fully incommunicado (§ 124), and morpheme-internal 
phonological properties are not accessible (§ 141). 

The latter restriction follows from lexical translation, while there is 
no reason for the morpheme-internal area to be excluded from interface 
activity if translation is computational. In case the translational device is 
the lexicon, indeed, the output of translation must be a lexical entry. In this 
perspective, the linear string that is pieced together in view of phonological 
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computation is simply the concatenation of a number of lexical entries, 
among which representatives of morphemes and of boundary information. 
Therefore there is no way for the latter to be inserted in the middle of mor-
phemes. By contrast, nothing prevents an all-powerful and unrestricted 
Translator's Office from intervening on any object in the target module: 
computational translation could well insert an object in the middle of a 
morpheme.  

 

181  5. Interim summary: translation bears the signs of lexical activity 
 
Let us now compare the two options for the translation of boundary infor-
mation. Having translation done by a computational system that has modu-
lar status but Big-Brother qualities at the same time seals the fate of domain 
specificity. If modules can parse more than one proprietary vocabulary, the 
whole concept of modularity dissolves. 

On the other hand, the properties of the translational process suggest 
lexical activity: arbitrary relations of an input and an output and the refusal 
to obey cross-linguistic lawful behaviour are typical signs thereof. Also, 
economy militates for the lexical alternative: while translation through a 
computational Translator's Office requires the creation of a Big Brother unit 
that is unheard of in the modular landscape (where only modules, lexica 
and eventually central systems are known), translation through a lexical 
access uses a resource that exists anyway. It offers a system where all trans-
lation is done by the same device and following the same laws. 

By hypothesis, then, the lexical access of morphemic and non-
morphemic information is done through the same lexicon. The two catego-
ries of morpho-syntactic information may have a distinct status on the input 
side of the translation (the spell-out mechanism may not treat them in the 
same way), but they are transformed into items of the same vocabulary by 
the lexical access, whose output pieces together the linear string that is 
subjected to phonological computation. 

There is thus certainly reason to pursue the alternative of One-
Channel Translation. The following section discusses how a modular net-
work could look like where modules are related by lexica. 
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182  6. Intermodular communication through a lexical access 

183  6.1. Modules receive variable inputs, but produce a uniform output 
 
We now turn to the properties of modular networks. Modules may draw on 
information that comes from a range of other modules (many-to-one); con-
versely, the output of a given module may be used as the input to a range of 
other modules (one-to-many). Jackendoff (2002:223f) reviews a number of 
relevant cases.  

Let us first look at the latter pattern, i.e. the multiple usage of (differ-
ent parts of the) structure that is created in a given module. Audition for 
example is an information-provider for a number of very different modules: 
sound is processed by all-purpose audition (e.g. the perception of sound 
that is produced by animals), voice recognition (the identification of hu-
mans according to their voice), auditory affect perception (emotion detec-
tor) and of course the perception of linguistically relevant phonetic mate-
rial. Nobody precisely knows how the uniform auditory signal is chopped 
into the pieces that are relevant for these four (and other) clients (and there 
may of course be overlap). But the fact is that the linguistic system receives 
all relevant information that is needed for linguistic computation. 

The reverse pattern is encountered when the same module receives 
input from different sources. In perception for example, phonology is fed at 
least by acoustic-phonetic and visual information. The latter is documented 
by the so-called McGurk effect (McGurk & MacDonald 1976, Ingleby & 
Azra 2003): when exposed to auditory and visual information that simulta-
neously provide conflicting information, subjects consistently perceive 
something different from what reaches their ears: either the visual input 
overrides the auditory stimulus ([ba] is perceived when the subject is ex-
posed to auditory [da] and visual "[ba]"), or the perceived sound is a com-
promise (so-called McGurk fusion: [da] is perceived from auditory [ba] and 
visual "[ga]"). This kind of "lip reading" enhances perception in noise-
impaired environments. 

Also, the circuitry of visual stimuli that reach grammatical process-
ing appears to be different from auditory stimuli, but processed by the audi-
tory cortex (Calvert & Cambell 2003). 

Interestingly, the McGurk input into the phonological module ap-
pears to be the complementary set of what morpho-syntax can provide: 
melodic primes. Recall from § 124 that morpho-syntax and melody are in-
communicado. By contrast, McGurk (i.e. visual) input seems to exclusively 
impact melody (McGurk fusion: [da] is perceived from auditory [ba] and 
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visual "[ga]"), but does not bear on phonological properties above the 
skeleton. 

 

184  6.2. Variable input to the lexicon must be reduced to a uniform output 
 
Given the preceding, there can be no doubt that modules must be able to 
take multiple inputs, and to allow for multiple usage of the structure that 
they build. In a perspective where translation is done by a computational 
Big Brother, nothing more needs to be said because Big Brothers can see 
and do everything. Jackendoff (2002:223ff) argues along these lines. 

By contrast, if translation is done through a lexical access, further 
discussion is needed. Namely, the input and the output of modules must be 
carefully distinguished from the input and the output of the translating lexi-
con. We know that modules may receive variable input, i.e. which is formu-
lated in different vocabularies. We also know that modules are domain-
specific and hence can only parse their own vocabulary. The only solution 
to this logical problem is that the lexicon which feeds a given module al-
lows for an input in a number of different languages (say, French, Italian, 
Swedish), but systematically pairs these input items with output items that 
are formulated only in one single language, the language of the target mod-
ule (say, Polish). 

In other words, each module has, on its input side, a proprietary lexi-
con that produces an output in the domain-specific vocabulary of this mod-
ule. This output, however, may be the result of input-stimuli from all kinds 
of modules in all kinds of languages: an acoustic-phonetic stimulus may 
trigger a phonological output of the lexical access as much as a visual 
stimulus. The arbitrary association of the two items of a lexical entry is 
precisely what makes a lexicon. Looked at from the perspective of a mod-
ule, however, the origin and language of the stimulus that has provoked an 
output are neutralised: modules only see the output side of their lexicon. 

Table  (52) below shows how a modular network communicates 
through lexical access along the lines discussed; note that the example is 
taken from language perception. 

In this perspective, lexical entries are pairs of arbitrarily associated 
items which belong to two different domains. Under  (52), "a" are pieces of 
the acoustic-phonetic vocabulary, "v" of the visual vocabulary, "p" of the 
phonological vocabulary etc. 
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(52) intermodular communication through lexical access 
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From the point of view of language production, phonology will be 

fed by just one module, morpho-syntax. Note that neither the lexicon nor 
morpho-syntax or phonology need to make any difference between mor-
phemic and non-morphemic morpho-syntactic information. On this ac-
count, what has made linguists write a lot about the interface and the lexi-
con as commonly understood is not any different: a morpho-syntactic struc-
ture cohabitates with some phonological object in a lexical entry, which is 
activated when spell-out produces the relevant morpho-syntactic stimulus 
on the input side of the lexicon. Whether the origin of this stimulus is mor-
phemic or boundary information is irrelevant. 

 

185  7. Consequences for carriers of boundary information 

186  7.1. Phonological computation cannot be the output of translation 
 
Let us now look at the consequences of One-Channel Translation for the 
carriers of boundary information in phonology. Unlike in the classical ar-
chitecture, boundary as much as morphemic information must transit 
through a lexical access. This implies two things: 1) whatever the carriers 
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of non-morphemic morpho-syntactic information, they must be able to be 
stored in the lexicon, and 2) boundary information must always be identifi-
able as an independent piece in the linear string. 

We already knew that diacritics and melody (§ 124) do not qualify for 
carrying boundary information. The fact that boundary information must be 
recorded in the lexicon now eliminates one more candidate: computation. 
Since computation and the lexicon are necessarily distinct,31 the former 
cannot be stored in the latter. This may appear to be trivial, but I have been 
arguing for a system where the government that final empty nuclei are sub-
ject to is the output of translation (e.g. Vol.1 §406, Scheer 2008a, more on 
this in § 234 below). Government, however, is part of the phonological 
computation in CVCV and therefore cannot be the output of a translation 
that is stored in the lexicon. 

 

187  7.2. Representational intervention must be local: boundary information is 
inserted between morphemes 

 
The other consequence of the lexical storage of boundary information is its 
necessary identity as an independently identifiable object in the linear 
string. The string over which phonological computation operates is pieced 
together from lexical entries. These are linearised and appear in the phono-
logical module in a linear sequence.  

Classically, the lexical pieces at hand are only morphemes. The one-
channel perspective now treats boundary information in the same way, to 
the effect that the linear input string to phonology is made of pieces that 
represent morphemic as well as non-morphemic information. Hence what-
ever the mechanism that is responsible for the construction of the linearised 
string, it will treat pieces that represent morphemic and non-morphemic 
information in the same way. Since we know that the former end up in a 
linear order, and that they are indistinguishable from the latter, carriers of 
boundary information must also end up as identifiable pieces in the linear 
string.  

Note that there is no such linear requirement when translation is done 
by computation: prosodic constituency is not anything that can be identified 
as a piece in the linear string (see § 132). In other words, the lexical origin 
 
31 Except in usage-based approaches which deny the distinction between the lexi-

con and computation: according to Langacker (1987) and Bybee (2001:20f), 
rules are an "emergent" property of the lexicon, the "rule/list fallacy" needs to 
be done away with. 
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of boundary information enforces local insertion. That local insertion is the 
only workable way to manage boundary information in phonology was also 
the conclusion reached in § 136: only locally inserted carriers of morpho-
syntactic information can be non-diacritic. 

Finally, as was mentioned in § 180, the observation that morpho-
syntax has no bearing on morpheme-internal phonology also follows from 
lexical translation and the ensuing linear order of morphemes and carriers 
of boundary information. 

 



Part Three 
Behaviour and predictions of CVCV in the 
environment defined 
 
Chapter 1 

188 CVCV and non-diacritic translation 

189  1. Introduction 
 
The purpose of this chapter is to evaluate how a particular phonological 
theory, CVCV (as defined in §§ 10f and note 1), reacts on Direct Interface 
and One-Channel Translation. In a first step, the predictions of CVCV are 
identified when translation is non-diacritic and through a lexical access. It 
was shown in § 148 that this shrinks the set of possible carriers of boundary 
information to syllabic space. In CVCV, eligible items reduce to just one: a 
CV unit. 

It was mentioned in § 151 that every individual phonological theory 
can evaluate its behaviour at the interface along these lines at a relatively 
low cost. Ideally, competing theories are then in a position to engage a dis-
cussion not only on classical phonological grounds, but also at the inter-
face. Theories may both overgenerate (i.e. predict unknown interface 
events) and undergenerate (i.e. be unable to represent an existing interface 
event). The situation of CVCV is evaluated in this perspective. 

A by-product of the discussion is a reassessment of the variation that 
(domain-) final empty nuclei are the locus of (§ 204). This also leads to an 
improved version of the Coda Mirror (§§ 223,  230).  

The reader should be aware that the discussion below supposes some 
familiarity with Government Phonology in general and CVCV in particular. 
Rather than repeating information from Vol.1, relevant pieces will only be 
referred to. 
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190  2. Only CV units qualify for the output of translation 

191  2.1. Objects at and above the skeleton 
 
In Direct Interface, only syllabic space qualifies for the representation of 
boundary information in phonology (§ 148). Pending on the particular pho-
nological theory, this includes objects at and above the skeleton. In CVCV, 
the inventory of objects in this area boils down to exactly three. 
 
(53) CVCV: representational objects at and above the skeleton 
 a. CV units 
 b. government 
 c. licensing 

 
The skeleton is not mentioned in the list because it appears to be re-

dundant in CVCV: since there are no branching constituents in this model, 
there is a one-to-one relationship between constituents and timing units 
(Vol.1 §6). 

 

192  2.2. Government and licensing do not qualify: they are computation 
 
Government and licensing must be counted out because they represent 
phonological computation, rather than representational objects, and hence 
cannot be stored in the lexicon (see § 186). 

It is indeed a genuine property of Government Phonology in general, 
and of CVCV in particular, that syllable structure is conceived of in terms 
of lateral relations among constituents (government and licensing), rather 
than in arboreal fashion (syllabic constituent structure). Vol.1 §165 has 
contrasted both perspectives at length, arguing that the heart of the research 
programme of Government Phonology since its inception in the mid 80s is 
the lateralisation of structure and causality (see § 9). 

 

193  2.3. Syllable structure that is stored in the lexicon: survey 
 
One difference that turns out to be relevant now is the fact that unlike in 
classical models, lexical entries are fully specified for syllable structure in 
Government Phonology (Kaye et al. 1990). Or rather, to be precise, for 
constituent structure. Syllable structure is traditionally erected on the 
grounds of unsyllabified pieces of melody, whose properties (sonority and 
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the like) and linear order determine the arboreal constituent structure that is 
built by a syllabification algorithm. This algorithm, then, is a piece of pho-
nological computation: syllable structure is created by phonological com-
putation and hence absent from the lexicon.  

In such an environment, there is no valid candidate at all that quali-
fies as a carrier of boundary information: melody is out of business, but this 
is the only thing that is stored in the lexicon. Such a phonological theory is 
thus disqualified by the requirements of the interface.  

One could argue, though, that while syllable structure itself is absent 
from the lexicon, x-slots are lexically stored. This is for instance the posi-
tion of Rubach (1986) and related work, for phonology-internal reasons: 
Rubach needs to make a lexical difference between floating pieces of mel-
ody (which alternate with zero: yers in Slavic languages) and vowels that 
are attached to x-slots in the lexicon (which do not alternate) (see Scheer 
2011b). The same goes for moras: there are versions of moraic theory 
where moras are stored in the lexicon and thus qualify for carrying morpho-
syntactic information. 

Standard Government Phonology is hybrid regarding the storage of 
syllable structure in the lexicon: it provides for both arboreal constituent 
structure and lateral relations (see Vol.1 §165). Lateral relations fall into 
two groups, static and non-static. The former define the well-formedness of 
arboreal structure and are not responsible for any phonological process: 
Constituent Government, Interconstituent Government and the like. The 
latter manage phonological processes such as vowel-zero alternations: 
Proper Government is an example. Since the string is fully syllabified in 
the lexicon, static lateral relations must be recorded in the lexical entry as 
well, but lateral relations such as Proper Government that are responsible 
for phonological processes are not. 

On the count of Standard Government Phonology, syllabic constitu-
ents such as onsets, nuclei and rhymes qualify as carriers of boundary in-
formation, as much as the static subset of lateral relations. 

In CVCV, the situation is different: constituent structure is recorded 
in the lexicon as before, but it boils down to a sequence of strictly alternat-
ing non-branching onsets and non-branching nuclei. All lateral relations 
carry out phonological computation, and they also define well-formedness 
(a string is ill-formed if it contains an ungoverned empty nucleus).  

That is, there are no lateral relations left that are recorded in the lexi-
con � except Infrasegmental Government, which defines a TR cluster as a 
branching onset in the lexicon (see Vol.1 §149 on the particular status of 
this device). Significantly, though, Infrasegmental Government operates 
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below the skeleton and, unlike government and licensing, is sensitive to 
melodic properties. It may thus be safely concluded that it belongs to the 
melodic world and for that reason does not lie in the window that qualifies 
for the interaction with morpho-syntax anyway. 

The result is relevant in two respects for our present purpose: gov-
ernment and licensing, the only lateral relations that operate above the 
skeleton, are part of phonological computation. They therefore do not qual-
ify for carrying boundary information: computation of course is not stored 
in the lexicon. 

The only object that CVCV provides for in the qualifying non-
melodic area, then, is syllabic space. There are only two constituents, on-
sets and nuclei, and the minimal building blocks are CV units. These indeed 
pass all filters: they are not melodic, they are not part of the phonological 
computation, and they are stored in the lexicon. 

CVCV thus predicts that CV units are carry boundary information: 
they are the only items among the vocabulary that CVCV provides for 
which qualify according to the three general and theory-unspecific criteria 
that have been identified. 

 

194  3. Insertion of a CV unit 

195  3.1. Introduction: initial and other CVs 
 
The idea that boundary information can come down to phonology in the 
guise of syllabic space has already been discussed on several occasions in 
Vol.1 §§83, 402. Lowenstamm (1999) is at the origin of this perspective. 
He has proposed that the phonological identity of the beginning of the word 
is an empty CV unit. The initial CV is examined at length in chapter two 
below and therefore does not need to be further discussed here. Rather, a 
word is in order regarding the status of the initial CV in the broader envi-
ronment of Direct Interface. 

The action of the initial CV was briefly mentioned in § 159 and will 
be discussed at length in §§ 249,  252 (see Vol.1 §87, Ségéral & Scheer 
2008b, Scheer 2009a,c): it kills (at least) three birds with one stone. That is, 
the beginning of the word appears to produce the same phonological effects 
language after language: restrictions on word-initial clusters, the stability of 
first vowels of words (which refuse to alternate with zero) and the relative 
strength of word-initial consonants. Regarding the latter, the initial CV is 
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critical for the Coda Mirror (Ségéral & Scheer 2001a, 2005, 2008b, Vol.1 
§130). 

From the vantage point of the interface theory that is defined by Di-
rect Interface and One-Channel Translation, the initial CV is but a particu-
lar instance of the phonological marking of morpho-syntactic information, 
i.e. the one associated to the specific morpho-syntactic configuration that 
we call the beginning of the word. 

If the interface theory and CVCV are on the right track, we expect to 
find cases where all kinds of other morpho-syntactic non-morphemic in-
formation is wired to phonology in the guise of a CV unit. The literature 
offers indeed a number of analyses where CV units endorse precisely this 
function. An overview is provided in § 197 below. 

 

196  3.2. The initial CV is not recorded in the lexical entry of its host 
 
In Lowenstamm's (1999, 2002) original conception (see also Balogné-
Bérces 2004, 2005), the initial CV is part of the lexical recording of words 
and will be present in the phonology any time this word appears. In this 
perspective, the initial CV is "invisible" or "inert" in some languages, i.e. 
has no effect on the phonology, while in others it is counted as a regular 
phonological unit. That is, the initial CV is present at the beginning of the 
word in all languages, but it is only "activated" in some through a parame-
ter setting. 

There is reason to believe that this take is not correct; in any event, it 
is incompatible with Direct Interface.32 The first thing to point out is cer-
tainly that words are not stored in the lexicon; therefore the initial CV can-
not be a lexical property or words. It could be a lexical property of roots for 
example, but we are talking about effects that occur at the left edge of 
words (which may include prefixes), not of roots. 

Also, invisible objects are impossible in Direct Interface: this is pre-
cisely what diacritic sleepers are (§ 155): SPE-type boundaries or prosodic 
constituents sit in phonology without having any phonological effect unless 
some instruction (a rule or a constraint) makes explicit reference to them. 
Also, representational intervention in phonology is necessarily privative 
(§ 78): useless information is not translated. This is how the Direct Effect is 
produced (§ 154): a phonological event is provoked by the bare presence of 
an object, not just when a "sleeper" is referred to by a phonological instruc-

 
32 Scheer (2000a:273ff) provides some early discussion of this issue. 
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tion. Therefore all carriers of boundary information that are present in pho-
nology also have a phonological effect. 

Another reason why the initial CV can hardly be a lexical property of 
words is that this would predict idiosyncrasy: at least in some languages, 
random distribution across the lexicon would be expected. This pattern, 
however, appears to be absent from the record. Either the initial CV pro-
duces an effect on all words, or on none. This indicates that its distribution 
is controlled by morpho-syntax. 

In the trail of SPE (§ 102), Lowenstamm (1999:164) also argues that 
the distribution of the initial CV is restricted to major categories, i.e. nouns, 
verbs and adjectives. As far as I can see, no case has been documented thus 
far where an initial effect is observed on nouns, verbs and adjectives but 
not, say, on prepositions, adverbs and the like. Did this kind of pattern ex-
ist, it would undermine the perspective where the initial CV is lexically 
recorded anyway: the restriction to major categories would show that its 
distribution is controlled by morpho-syntax, not by the lexicon. 

Finally, the initial CV cannot be recorded in the lexical entry of 
words for empirical reasons: it is true that the CV at hand is always initial; 
its effects, however, are not necessarily word-initial � they may also occur 
at the left edge of larger chunks. That is, in languages where phonology 
applies across word boundaries, initial effects are typically observed at the 
beginning of utterances and when words are quoted in isolation (see § 260). 
Two examples of this pattern are discussed below: middle Italian dialects 
(including Corsican, § 270, also Scheer 2009a) and Belarusian (§ 285, also 
Scheer 2009c). 

 

197  3.3. CV units that represent boundary information other than the beginning 
of the word 

198  3.3.1. Overview: boundary information that CV units have been found to 
carry 

 
Following up on Guerssel & Lowenstamm (1990), Jean Lowenstamm is at 
the origin of a research programme that aims to identify the internal struc-
ture of templates.33 The idea is that templates are not just an amorphous set 

 
33 The programme is fleshed out in number 32 of the journal Recherches Linguis-

tiques de Vincennes, which is guest-edited by J. Lowenstamm and contains a 
number of relevant articles. 
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of consonantal and vocalic positions; rather, they have an internal structure. 
That is, morphological operations do not take place just anywhere in the 
template: only designated portions are devised for this activity.  

This insight was formalized by Guerssel & Lowenstamm (1990) (on 
which more below); work along its lines includes Bendjaballah (1998, 
1999, 2001, 2006a,b), Bendjaballah & Haiden (2003a,b, 2007, forth a), 
Bendjaballah & Reintges (2009), Lahrouchi (2001, 2003), Ségéral (2000), 
Kihm (2003, 2004, 2006) and Arbaoui (2010a,b). 

Examples of boundary information that is found to be carried by CV 
units are the negative in Kabyle Berber (Bendjaballah 2001), a verbal mar-
ker in Chleuh Berber (Lahrouchi 2001) or tense in German strong verbs 
(Bendjaballah & Haiden 2003a,b). Below we take a closer look at two 
cases, the so-called derivational syllable of Guerssel & Lowenstamm's 
(1990) analysis of Classical Arabic, and Pagliano's (2003) analysis of intru-
sive consonants in French. 

 

199  3.3.2. The "derivational syllable" of Classical Arabic 
 
Guerssel & Lowenstamm (1990) claim that Classical Arabic features only 
one single template (instead of a dozen as in the classical approach repre-
sented by McCarthy 1979). One instrument of this generalization is what 
they call the derivational syllable, that is, an empty CV unit that occurs 
between the first and the second CV pair of the unmarked measure I form. 
On their analysis, katab-a "he has written" identifies as under  (54) below 
(the derivational syllable is underscored). 

 
(54) Guerssel & Lowenstamm's (1990) derivational syllable 
 

C1 V1 C2 V2 C3 V3 C4 V4
| | | | | |
k a t a b a

The underscored CV unit is responsible for the derivation of measure 
II and measure III forms by the spreading of adjacent melodic material: in 
the former C3 geminates on the C position (kattab-a, causative, intensive), 
while in the latter V1 lengthens by spreading on the V position (kaatab-a,
reciprocal).  

On Guerssel & Lowenstamm's analysis, the extra CV unit is always 
present, but inert (invisible) in measure I. Grammar only makes it accessi-
ble in higher, that is derived measures. 
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The scenario is thus the same as for the initial CV in Lowenstamm 
(1999): an empty CV unit carries morpho-syntactic and/or semantic infor-
mation; it is always present in the phonology, but "invisible" when the cor-
responding effects are absent. 

The point made in § 196 regarding the initial CV also applies to the 
CV that carries measure II/III information in Classical Arabic. The presence 
of invisible material that is ignored by phonological computation is unwar-
ranted and indeed impossible when boundary information cannot be carried 
by "sleepers".  

The only thing that needs to be done in order to make the manage-
ment of the derivational CV unit privative is to put it under morpho-
syntactic control: it realises the specific morpho-syntactic structure that 
identifies measure II/III and is therefore inserted into the phonological 
string via translation only in case this structure exists. Looked at from the 
phonological side, it is thus present or absent (rather than active or "invisi-
ble"). 

This is indeed the direction that further work based on Guerssel & 
Lowenstamm (1990) has taken: Arbaoui (2010a,b) further decomposes the 
template under  (54). On her analysis, the four CV units spell out different 
functional heads of the syntactic tree: C1V1 represents V, C2V2 spells out 
little v, C3V3 marks AspP and C4V4 is the exponent of AgrP. The ready-to-
use template under  (54) is thus entirely pieced together by individual CV 
units that spell out non-morphemic information. Or, in other words, there is 
no template stored in the lexicon anymore at all: only melodic items have a 
lexical origin. 

 

200  3.3.3. French epenthesis (intrusive t): a CV unit that marks a suffix class 
 
Another case where a CV unit marks something else than the beginning of 
the word is found in Pagliano's (2003) analysis of intrusive consonants. 
Pagliano considers non-etymological consonants (almost always t) in 
French that appear between the root and certain vowel-initial suffixes, but 
do not belong to either morpheme. Some examples appear under  (55) be-
low.34 

34 Note that the epenthesis at hand is not regular: it is not the case that all in-
stances of a given suffix are accompanied by an intrusive consonant. Neverthe-
less, the process appears to be synchronically active since neologisms regularly 
produce new epenthetic items (e.g. tennis-t-ique "in relation with tennis", sta-
bilo-t-er "highlight with a Stabilo marker"). Whether all epenthetic consonants 
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(55) French epenthetic consonants (Pagliano 2003) 
 form with epenthesis related form meaning 
 a. V__V numéro-t-er numéro to number, number 

abri-t-er abri to shelter, shelter 
 roi-t-elet roi king (dimin.) (literally), king 
 ferblan-t-erie fer blanc production of iron sheets, white 

iron (literally) 
 caillou-t-eux caillou stony, stone 
 b. C__V brique-t-er brique to pave with bricks, brick 
 tennis-t-ique tennis tennis (adj.), tennis 
 cuir-t-ure cuir leather furniture, leather 
 ferme-t-ure fermer closing, to close 
 noir-d-ure noir blackness, black 

 
The default hypothesis is certainly to think of the intruder as a hiatus 

breaker. This, however, does not stand up to the fact that epenthesis also 
occurs after consonants, as may be seen under (55b) (even if it is true that 
these cases are a minority). 

Pagliano observes that the epenthetic consonant does not appear with 
just any vowel-initial suffix. On the grounds of a corpus of 272 words for 
which the epenthetic status of the consonant is also diachronically verified 
(absence of a diachronic basis), she identifies two groups of suffixes: one 
that produces epenthesis, another whose members never occur with an in-
truder. The former set includes -aille, -ain, -ard, -er (infinitive), -erie, -eux,
the latter features -age, -aire, -âtre, -al, -asse, -ée (see Pagliano 2003:778 
for the complete list). For example, the same root may or may not occur 
with an epenthetic consonant according to the suffix that is attached: 
bleu-t-er "to make something blue" vs. bleu-âtre "bluish (pej.)". Hence 
there is reason to believe that epenthesis is the phonological consequence 
of some morpho-syntactic and/or semantic property which divides suffixes 
into the two complementary sets at hand. 

On the phonological side, Pagliano (2003:779ff) follows a counter-
intuitive track: epenthesis is regularly triggered in post-consonantal, rather 
than in intervocalic position. That is, epenthesis is the result of a fortition of 
an empty onset in strong position, i.e. after another consonant. Table (56a) 
below shows that the concatenation of a consonant-final stem and a vowel-
initial suffix always creates such an empty onset, which stands in strong 
position because it is licensed but ungoverned (Ségéral & Scheer 2001a, 

 
in all words are the result of synchronic activity is a question open to debate, 
see Pagliano (2003:395ff). 
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2008b, see § 213 below). The strength of this empty onset is then mani-
fested by an epenthesis. 

 
(56) epenthesis as a form of fortition 
 a. epenthesis in C__V   b. epenthesis in V__V 
 Gvt           Gvt   
 

C V C V - C V C V C V - C V - C V
| | | | | | | |
n oi r u r e bl eu     e r 

 
d t

Lic           Lic  
 noir-d-ure   bleu-t-er 

 
When a vowel-initial suffix meets a vowel-final stem as in the input 

to (56b) /bleu-er/, though, the empty onset enclosed in the hiatus is intervo-
calic, that is in weak position. If epenthesis is a form of fortition, however, 
it must stand in strong position. Therefore Pagliano (2003) argues that an 
empty CV unit is inserted between the root and the suffix, as shown under 
(56b). Since the suffixal vowel now has to govern the empty nucleus of this 
CV, its own onset will be in strong position (i.e. licensed but ungoverned) 
and therefore calls for melodic material.35 

On this analysis, epenthesis-triggering and epenthesis-neutral suf-
fixes are distinguished by an empty CV unit, which precedes the former, 
but not the latter. That is, there are two suffix classes, and class member-
ship is marked by the presence or absence of an empty CV. In cases such as 
bleu-âtre "bluish (pej.)", the structure is identical to (56b) except that the 
extra CV unit is missing; hence the empty onset is truly intervocalic, i.e. 
weak, which means that no fortition and hence no epenthesis occurs. 

There is more to Pagliano's analysis, whose detail cannot be repro-
duced in all its wealth. The digest version discussed only aims to show that 
CV units can also represent boundary information that has got nothing to 
do with edges: in this case, it is an exponent of class membership. 

 

35 The CV unit is also provided under (56a). In this case, however, it creates a 
sequence of two empty nuclei in a row and therefore cannot be maintained (see 
Pagliano 2003:781). 
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201  3.4. Prediction of blocking vs. triggering effects of CV units 

202  3.4.1. An extra CV blocks processes that need adjacency 
 
The Direct Effect of non-diacritic intervention was discussed in § 154. It 
was shown that the initial CV has a predictable effect on the stability of the 
first vowel of words. The present section completes the picture: it discusses 
the (predictable) effects of the presence of extra CV units in the linear 
string when they come to stand in non-initial position. 

The insertion of a CV unit modifies the syllabic space that is avail-
able to phonological computation. Some phonological processes need extra 
space in order to go into effect, while others are blocked when the insertion 
of extra syllabic space disrupts adjacency. 

An example of the blocking virtue of CV units is a situation where a 
glide breaks up a hiatus that is created by the concatenation of a vowel-
final stem with a vowel-initial suffix. In addition, the hiatus-breaking epen-
thesis may require true adjacency of the target onset and the surrounding 
vowels not only at the melodic, but also at the constituent level. That is, if 
an empty CV unit separates the target onset from the nucleus that hosts the 
preceding vowel, the triggering conditions are not met. 

French gliding instantiates this pattern. The classical description of 
the process is due to Dell (1976:109) (see also Selkirk 1972:385ff). In 
French, the concatenation of vowel-initial suffixes to a stem that ends in a 
high vowel provokes the appearance of a glide, which is a copy of the pre-
ceding vowel. Thus /li-e/ lier "to tie", /lu-e/ louer "to rent" and /sy-e/ suer 
"to sweat" come out as [li-j-e], [lu-w-e] and [sy-Á-e], respectively.36 

By contrast, no glide is inserted in identical melodic conditions if the 
two vowels are separated by a prefixal boundary. Hence bi-annuel "bi-
annual", archi-ennuyeux "very boring", anti-alcoolique "anti-alcoholic" etc. 
do not appear as *[bi-j-anyEl], *[aXSi-j-ãnyÁijø], *[ãti-j-alkoolik], but as 

 
36 Note that the absence of the glide from the underlying forms of the roots and 

the suffixes is controlled for independently. In the absence of any suffix as for 
example in the first person singular, the three verbs in question appear without 
glide: je lie [li], je loue [lu], je sue [sy]. That the infinitive suffix -er [-e] does 
not contain any glide may be seen when it is merged with consonant-final roots: 
chant-er "to sing" comes out as [ʃãt-e] (the root identifies as /ʃãt/ in 1st sg. je 
chante [ʃãt]). The same holds true for all other vowel-initial suffixes: 1st pl. -ons 
[-ç)], 2nd pl. -ez [-e], 3rd sg. passé simple -a [-a] and so forth.  
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[bi-anyEl], [aXSi-ãnyÁijø] and [ãti-alkoolik] (compare the latter item with il 
lia [li-j-a] "to tie 3rd sg. passé simple"). 

The distribution of the glide is thus controlled by the type of bound-
ary. Table  (57) below shows that if the phonological representative of the 
prefix boundary is a CV unit, while the suffix boundary is immaterial, the 
facts follow. This contrast is also a fairly good match of the traditional de-
scription according to which the prefix boundary is "strong", while the 
suffix boundary is "weak": strength is the result of the presence of an extra 
item. 

 
(57) French gliding: the prefixal boundary is a CV unit 
 a. lia [li-j-a]  b. anti-alcoolique [ãti-alkoolik] 
 

C V - C V C V C V - C V - C V C V
| | | | | | | |
l i a ã t i a l �

While the target onset is flanked by contentful nuclei under (57a), 
this is not the case under (57b) because of the presence of the CV unit. 
Therefore, if adjacency is calculated at the constituent-, rather than at the 
melodic level, the phonetic sequence [�ia�] under (57b) is not a hiatus 
and hence does not need to be broken up. 

An alternative non-representational analysis can account for the pat-
tern by assuming different phase structure: [prefix [root-suffix]]. That is, 
while the suffix and the root are computed in the same phase, the prefix is 
merged in a separate phase. Phase Impenetrability then guarantees that the 
root-initial empty onset, which has already undergone interpretation in the 
inner phase, is not available for receiving melodic material from spreading 
in the outer phase. 

The goal of this section is not to decide which type of analysis, pro-
cedural or representational, is correct. It merely shows that the phonologi-
cal reaction which is provoked by empty CV units depends on the proc-
esses that are active in the language.  

 

203  3.4.2. An extra CV triggers processes that need syllabic space 
 
In the case of French gliding that requires adjacency (and if the representa-
tional analysis is correct), the presence of an extra CV unit blocks a phono-
logical process that would otherwise go into effect. By contrast, processes 
that consume syllabic space will be triggered by a CV-inserting boundary. 
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Suppose a language where morpheme-initial consonants are "eager" to 
geminate. If the preceding morpheme is directly concatenated, gemination 
will not be able to go into effect since there is no target onset available for 
spreading. This is shown under (58a) below. If on the other hand the 
boundary materialises as a CV unit, it will create the conditions for gemina-
tion to take place, as under (58b). 

 
(58) gemination triggered by the insertion of a CV unit 
 a. /CV-CV/ [CVCV] 

no insertion: gemination blocked
b. /CV-CV/ [CVCxCxV] 
insertion of a CV at the boundary: 
gemination goes into effect 

 
C V - C V C V - C V - C V
| | | | | | | |
C V C V C V C V

This description reminds of Tiberian Hebrew where root-initial con-
sonants geminate when preceded by the definite article ha. If the root be-
gins with a consonant that is unable to geminate (i.e. a guttural or r), the 
vowel of the definite article is lengthened. For example, kəlabim "dogs" 
produces [ha kkəlavim], while rqa im "spices" comes out as [haa rqa im] 
when preceded by the article. 

Lowenstamm (1999) has taken advantage of this well-known com-
plementary distribution of gemination and vowel lengthening, showing that 
it follows straightforwardly if it is assumed that the article and the root are 
separated by a CV unit: the C and the V cannot be exploited simultaneously 
because this would imply line crossing. 

 

204  4. The parameterisation of Final Empty nuclei � revision needed 

205  4.1. Introduction 
 
The following pages are concerned with final empty nuclei (FEN) and the 
cross-linguistic variation that they are held responsible for. Two cases need 
to be distinguished: FEN may be the target or the source of a lateral force. 
It is shown below that the solution that was developed in Vol.1 for both 
situations is inadequate, for reasons that are due to the new interface envi-
ronment as much as for empirical reasons. The remainder of this chapter is 
concerned with this issue and also leads to a modified version of the Coda 
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Mirror. This development is based on joint work with Markéta Ziková and 
has been published as Scheer & Ziková (2010a) (see also Ziková 2008). 

In Vol.1 §406 and subsequent work (e.g. Scheer 2008a), whether 
FEN are subject to government (and hence unpronounced) or not was con-
trolled by the Translator's Office, which was able to parametrically govern 
FEN. This is impossible on our current assumptions on translation: there is 
no Translator's Office, and computation (of which government is an in-
stance) does not qualify as a carrier of boundary information (§ 192). There-
fore, whether FEN may remain empty or not must be a matter of a lan-
guage-specific parameter, rather than of interface activity. This is Kaye's 
(1990a) original position regarding FEN (except that FEN are parametri-
cally governed in CVCV, rather than licensed, see Vol.1 §150). 

The other issue concerns the parametric variation of lateral relations 
that originate in FEN. The system that was developed in Vol.1 §524 over-
generates in the sense that it allows for more variation than is found cross-
linguistically. Therefore a more restrictive solution is worked out below. A 
tacit assumption that underlies work in CVCV is that government and li-
censing are equal-righted and apply independently of one another. The 
more restrictive system dispenses with this equal-rightedness: government 
has priority over licensing, and the two lateral forces cannot be parameter-
ised independently. 

 

206  4.2. Empirical scope of the right-edge variation studied 

207  4.2.1. Right-edge variation and FEN 
 
It is a long-standing observation that FEN are able to govern and/or license 
in some languages even though they are empty and governed themselves. 
In Standard Government Phonology, they are able to government-license 
preceding consonants (e.g. Charette 1991:139ff, 1992): in a word like Eng-
lish parkø, the FEN government-licenses the k in order for the k to be able 
to govern the rhotic. This is an example to show that in an environment 
with FEN and lateral relations, the fact that FEN can "do more" than their 
internal peers (i.e. internal governed empty nuclei) is beyond doubt. It is 
the specific response of Government Phonology to the empirical fact that 
right-edge phonology is peculiar (e.g. Broselow 2003) and namely pro-
duces consonant clusters that are not found in domain-internal or domain-
initial position. 
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An empirical variation at the right edge that is associated with the 
augmented lateral abilities of FEN is extrasyllabicity. In Vol.1 §§339, 524, 
the phenomena that are traditionally understood as instances of extrasyl-
labicity are discussed, and it is shown how they are represented in CVCV. 

Extrasyllabicity is about the janus-faced behaviour of segments at the 
right edge of words: word-final consonants may or may not behave like 
codas; they are said to be extrasyllabic if they do not. In the same way, 
vowels preceding word-final consonants may or may not show closed syl-
lable effects; in case they do not, this is said to be due to the fact that the 
final consonant is extrasyllabic.37 Extrasyllabicity is the central phenome-
nology that the variable lateral abilities of FEN must be able to cover. 

In sum, variation that is specific to the right edge falls into two fami-
lies: the existence of consonant-final words (i.e. of FEN) and extrasyllabic-
ity. The former is a matter of a lateral force that FEN are subject to, while 
the latter concerns the ability of FEN to govern and license. Table  (59) be-
low provides a summary. 

 
(59) right-edge variation across languages 
 a. consonant-final words do or do not exist 
 b. extrasyllabicity 
 1. C#: final consonants do or do not behave like codas. 
 2. VC#: vowels preceding final consonants do or do not show closed 

syllable effects. 
 
Quite evidently, what we are facing is parametric variation: for each 

variable phenomenon, the behaviour is determined for the entire language. 
Whether a final consonant is extrasyllabic or not does not depend on any 
property of the morpho-syntactic or the phonological derivation. Rather, the 
pattern is fixed and stable across all cases within a given language. 

 

208  4.2.2. Why are there no extrasyllabic vowels? 
 
Another interesting point which has not received much attention in the lit-
erature is that the variation at hand only concerns consonant-final words. 

 
37 Following Rubach & Booij (1990), Vol.1 §377 (and § 256 below) also shows 

that right- and left-edge extrasyllabicity, which are usually taken to instantiate 
the same mechanism, are different phonological animals. Left-edge extrasyl-
labicity concerns word-initial consonant clusters that violate sonority sequenc-
ing. These are further discussed in § 313 below. 
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The right edge of vowel-final words does not seem to be a locus of varia-
tion at the syllabic level. This fact begs the question: there must be a reason 
why variation builds on consonant-final situations only; or, rather, why 
vowel-final situations seem to be ineligible for expressing syllabic varia-
tion. If there are (literally) extrasyllabic consonants, nothing should with-
stand the existence of extrasyllabic vowels (Vol.1 §549): like their conso-
nantal cousins, these would behave as if they were not there, to the effect 
that preceding consonants will have coda status, and preceding vowels will 
show closed syllable effects. This kind of phenomenology is not on record, 
though. Hence there must be a reason for the asymmetry between possibly 
extrasyllabic consonants and the impossibility for word-final vowels to be 
extrasyllabic. 

In Government Phonology, this contrast translates into a contrast be-
tween final empty nuclei (FEN, which are the last constituent of consonant-
final words) and final filled nuclei (which are the last constituent of vowel-
final words). This means that the FEN, rather than the final consonant, is 
the locus of variation. The relevant question is therefore why empty, rather 
than contentful nuclei should produce variation. The natural weakness of 
the former is a first approximation: weak nuclei are known for producing 
variation. Schwa for example, another kind of weak nucleus, also shows 
variable behaviour cross-linguistically (see Cyran 2003, 2010, Vol.1 §§480, 
554). The question is further discussed in § 239, where it is pointed out that 
word-final nuclei are in fact phase-initial, that is, they are the first item that 
is parsed by phonological computation. 

 

209  4.2.3. Parametric variation regarding word-final clusters: Cyran's Licensing 
Scales 

 
Finally, a word is in order about another kind of parametric variation that 
was studied in Vol.1 §540: the presence or absence of word-final clusters. 
Among those languages that tolerate word-final consonants, some also 
provide for word-final clusters � and among these, some allow only for 
coda-onset sequences (RT#, RR#, TT#), while the most permissive lan-
guages also tolerate TR# clusters. Cyran (2003, 2010) describes the cross-
linguistic variation associated to this pattern in great detail, and also estab-
lishes the fact that there is an implicational hierarchy: languages that have 
TR# will also have #RT (#RR, #TT), but not the other way round. The 
question how this parametric variation is managed is left pending in this 
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book. There is certainly reason to believe that Cyran (2003, 2010) is on the 
right track (see Scheer 2009d). 

 

210  4.2.4. Roadmap 
 
This section has introduced the relevant empirical object that is the subject 
matter of the pages below. We know already that the analysis will build on 
the parameterisation of the status of FEN in regard of government and li-
censing. The solution that was proposed in Vol.1 §524 is recalled in the 
following section, before it is shown to be inadequate (§ 219). Finally, a 
more restrictive solution is developed (§§ 224f), which will also impact the 
general system of lateral relations (§§ 226f). 

 

211  4.3. How right-edge variation was accounted for in Volume 1 

212  4.3.1. Parametric variation due to parameterised lateral abilities of different 
nuclear categories 

 
The idea of encoding cross-linguistic syllabic variation at the right edge as 
a parameter on FEN goes back to Kaye (1990a). His initial proposal con-
cerned only (59a): some languages do, others do not tolerate FEN, to the 
effect that consonant-final words exist in the former, but not in the latter 
type of language.  

The parameterisation of FEN was then developed into a more general 
parameterisation of the lateral actorship of basic nuclear categories: FEN, 
internal empty nuclei and schwas are supposed to dispense government and 
licensing according to language-specific patterns. 

Parameterised lateral actorship of different nuclear categories is the 
backbone of Cyran's (2001, 2003, 2010) system where different nuclear 
categories enjoy different licensing power on a parametric basis, and are 
faced with various consonant clusters that are more or less difficult to li-
cense. Cyran's work is the most consistent elaboration of a genuine tradi-
tion in Government Phonology that derives cross-linguistic typology from 
parametrically variable lateral relations. Relevant literature includes 
Charette (1991, 1992, 1998, 2003), Harris (1994), Scheer (1998, 2006, 
forth c) and Rizzolo (2002). Further discussion is provided in Vol.1 §§266, 
524. 
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213  4.3.2. Effects of government and licensing: the Coda Mirror 
 
In preparation of the discussion below, this section briefly recalls the work-
ings and interplay of government and licensing as they stand in the Coda 
Mirror (Ségéral & Scheer 2001a, 2005, 2008b, Vol.1 §110).  

There are two lateral forces, government and licensing, which have 
opposite effects: the former inhibits, the latter backs up the melodic expres-
sion of its target. A consonant will thus be best off if it is licensed (sup-
ported), but ungoverned (not spoiled). This is the situation after empty nu-
clei, that is word-initially (in languages that possess the initial CV, see 
§247) and after other consonants. In these configurations, the following 
contentful nucleus must govern the preceding empty nucleus, which is the 
reason why its own onset escapes damage-producing government. 

 
(60) consonants in strong position: ungoverned but licensed 

 a. initial consonant  #__  b. post-coda consonant  C.__ 
 Gvt        Gvt  
 

C V - C V � � V C V C V �
| | | | | |

# C V V C C V

Lic    Lic  
 
Less comfortable is the intervocalic position where the following 

contentful nucleus does not have any governing duties: under (61c), its 
onset is therefore licensed and governed. 

 
(61) consonants in codas: ungoverned and unlicensed 

intervocalic consonants: both governed and licensed 
 a. internal coda  __.C b. final coda  __# c. intervoc. V__V 
 Gvt     Gvt    Gvt  
 

V C V C V V C V # V C V
| | | | | | | | |

V C C V V C V C V

Lic     Lic    Lic  
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Te two coda positions (61a,b) are also less comfortable than the 
strong position, albeit in a different way: the following nucleus is empty 
and hence laterally disabled altogether; its onset is therefore unlicensed and 
ungoverned.  

Finally, what is called the nightmare position below is the fourth 
logical possibility, i.e. when a consonant is unlicensed but governed. 

 

214  4.3.3. Interpretation of right edge variation in terms of lateral relations 
 
Given the network of lateral relations defined by the Coda Mirror, table 
 (62) below indicates which lateral force is responsible for the three right-
edge phenomena that are identified under  (59). 

 
(62) interpretation of right edge variation in Vol.1 
 object con-

cerned 
variation parameter 

 a. C# 
(existence) 

1. 
2. 

C# exist 
C# do not exist 

FEN is governed 
FEN is not governed 

b. C# 
(extrasyll.) 

1. C# does not behave 
like a coda 

FEN can license: it licenses 
C# 

 2. C# behaves like a coda FEN cannot license: C# 
remains unlicensed 

 c. VC# 1. V in VC# behaves like 
in an open syllable 

FEN can license: it licenses 
V in VC#  

 2. V in VC# behaves like 
in a closed syllable 

FEN cannot license: V in 
VC# remains unlicensed 

 
Below this table is discussed from the perspective of Vol.1, i.e. where 

translation is done by a computational Translator's Office, and where gov-
ernment and licensing freely combine. 

 

215  4.3.4. Government is responsible for the existence of word-final consonants 
 
Let us first consider (62a). In Government Phonology, the last consonant of 
consonant-final words is followed by a FEN (Kaye 1990a). Like other 
empty nuclei, FEN are subject to the phonological Empty Category Princi-
ple, which means that they need to be governed.38 

38 The detail is more complicated (see Vol.1 §147), but does not matter for the 
purpose of the present discussion. 
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Since government is only head-final, FEN are intrinsically unable to 
receive government: there is no nucleus to their right that could act as a 
source. Therefore FEN must be governed by some other means, which is 
necessarily external to phonological computation.39 The take of Vol.1 §406 
(see also Scheer 2008a) is that the Translator's Office dispenses this gov-
ernment, which thus represents morpho-syntactic information (FEN are 
"externally governed"). 

 

216  4.3.5. Licensing drives extrasyllabicity I: final long vowels 
 
On the other hand, extrasyllabicity (62b,c) is a consequence of licensing. 
This follows from the definition of long vowels, whose complement needs 
to be licensed. Long vowels that alternate in length are left-headed.40 Their 
complement receives licensing when the vowel stands in an open syllable 
as under (63a): the melody spreads on this licensed complement, and the 
result is a long vowel. In closed syllables as under (63b), however, the 
complement nucleus fails to be licensed because the following nucleus is 
governed and therefore cannot dispense any lateral force (Vol.1 §230). 
Spreading cannot occur, and the result is a short vowel. 
 
(63) alternating long vowels 

 a. in open syllables: licensed a. in closed syllables: unlicensed 
 Lic            Lic           Gov 
 

C V C V C V C V C V C V C V
| | | | | | | | |
C V C V C V C C V

Therefore in languages such as Icelandic where open syllable length-
ening applies before word-final consonants, but not in word-internal closed 
syllables (/VC#/ does, but /VRTV/ does not lengthen, e.g. Gussmann 
2002:157f, 2006, Gussmann & Harris 2002:9ff), the second but last nucleus 
 
39 Vol.1 §150 discusses at length why FEN must be subject to government, rather 

than to licensing. 
40 Non-alternating long vowels, i.e. which are always long no matter whether they 

occur in an open or in a closed syllable, are right-headed (Vol.1 §230). Their 
complement is always licensed independently of the context since the vocalic 
head licenses its own complement. Or, in other words, stable long vowels are 
self-licensers. 
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is licensed. The source of this licensing, then, is the FEN. In other words, in 
extrasyllabic languages where the final consonant does not count for syl-
labic matters, FEN are able to dispense licensing. This is shown under 
(64a) below. 

 
(64) alternating long vowels before word-final consonants 

 a. in extrasyllabic languages: 
FEN are able to license 

b. in non-extrasyllabic languages: 
FEN are unable to license 

 Lic      Lic  
 

C V C V C V C V C V C V
| | | | | |
C V C # C V C #

By contrast, in languages where closed syllable shortening affects in-
ternal and final syllables alike (examples are Turkish and Classical Arabic, 
see Vol.1 §222), FEN are unable to license (just like their internal peers). 
This situation is depicted under (64b). 

 

217  4.3.6. Licensing drives extrasyllabicity II: extrasyllabic consonants 
 

Of course, FEN are not able to license à la carte: either they receive that 
privilege from the Translator's Office, or they do not. Which means that the 
extrasyllabic behaviour of vowels is predicted to be tied together with con-
sonantal extrasyllabicity.  

The parametric behaviour of final consonants as codas or non-codas 
is the basic observation that led to the introduction of the notion of extra-
syllabicity into phonological theory. For example, l-vocalisation either ap-
plies to both internal and final codas (as in Brazilian Portuguese) or only to 
internal codas (as in Old French, see Ségéral & Scheer 2008a, Vol.1 §526 
for data and discussion).  

According to the Coda Mirror, a coda consonant is unlicensed (and 
ungoverned), while intervocalic consonants are licensed (and governed) 
(see § 213). It is therefore concluded in Vol.1 that the status of word-final 
consonants as codas (Brazilian Portuguese) or non-codas (Old French) de-
pends on the ability of the FEN to license: word-final consonants show 
coda behaviour (i.e. are not extrasyllabic) if they are unlicensed, but behave 
as regular onsets (i.e. are extrasyllabic) in case they are licensed. This is 
shown under  (65) below. 



164 Chap 1: CVCV and non-diacritic translation 

(65) extrasyllabicity of word-final consonants 
 a. C# does not behave like a 

coda (i.e. is extrasyllabic): 
FEN is able to license 

b. C# behaves like a coda (i.e. is 
not extrasyllabic): 
FEN is unable to license 

 Lic       Lic    
 

C V C V C V C V
| | | | | |
C V C # C V C #

218  4.3.7. Consonantal and vocalic effects of extrasyllabicity are always 
concomitant 

 
Although the literature does not really address the question whether vocalic 
and consonantal effects of extrasyllabicity always go hand in hand, the 
prediction that the parametric (in)ability of FEN to license decides for both 
at the same time appears to meet the empirical record (Vol.1 §§364, 551). 
That is, there are no "half-extrasyllabic" languages: word-final consonants 
cannot be extrasyllabic just for effects that concern their own body (but not 
for those that affect preceding vowels), and the reverse pattern is also ex-
cluded. 

In sum, in Vol.1 morpho-syntax is held responsible for lateral rela-
tions that FEN are subject to, as much as for those that they dispense. That 
is, the Translator's Office could send down boundary information in form of 
government (and licensing) ("FEN are/are not governed"), and it could 
modify the phonological properties of FEN, which could be unable to gov-
ern and license in truly phonological computation, but could be empowered 
to do so by external intervention. 

 

219  4.4. The parametric system of Vol. 1 overgenerates 

220  4.4.1. Four logical possibilities and the empirical echo 
 
Vol.1 followed the default assumption according to which government and 
licensing are independent players: FEN may govern without this impacting 
their ability to license, and vice versa. Therefore, if the locus of the right 
edge variation regarding extrasyllabicity is the final empty nucleus, the 
parameterisation of the lateral actorship of FEN produces the four-way 
system under  (66) below. 
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(66) four-way parametric system of FEN in Vol.1 §545 
 

FEN can 
vowels in final closed 

syllables
word-final consonants are in 

a. + license 
+ govern intervocalic position 

b. + license 
- govern 

behave like in open 
syllables post-coda (strong) position 

c. - license 
+ govern nightmare position 

d. - license 
- govern 

behave like in closed 
syllables coda position 

As a matter of fact, this system overgenerates. This is made explicit 
in Vol.1 §543, and Cyran's (2006:534ff) review of Vol.1 goes through the 
detail of the predicted configurations that do not appear to correspond to 
any empirical record. 

Clearly, what makes the system overgenerate is government. We 
have seen in § 216 that licensing controls extrasyllabicity: in languages 
where FEN can license, word-final consonants do not behave like codas 
(i.e. they are extrasyllabic) because they are licensed � unlike coda conso-
nants, which are not. On the other hand, word-final consonants behave like 
true codas in case FEN are unable to license. 

The binary choice regarding licensing, however, is further expanded 
when government is counted in: FEN that are able to license may or may 
not be able to govern (see (66a,b)), just as FEN that cannot license (see 
(66c,d)). In terms of the Coda Mirror, licensed word-final consonants are 
intervocalic when also governed (66a), but stand in strong position when 
remaining ungoverned (66b). On the other hand, unlicensed word-final 
consonants are only true codas when also ungoverned (66d). Otherwise, 
they are in the weakest possible situation, which is called the nightmare 
position (66c). 

This nightmare position, however, does not appear to have any em-
pirical echo: there are no super-weak consonants which on top of being 
super-weak only occur in word-final position. Also, the nightmare position 
falls foul of the broad generalisation that consonants and vowels in word-
final closed syllables may be stronger (i.e. extrasyllabic), but never weaker 
than their internal peers. This is correctly pointed out by Cyran (2006:539), 
who argues that phonological theory should not allow for the nightmare 
position to exist. Cyran also doubts that (66b), i.e. where word-final conso-
nants are strong, meets any empirical echo. 
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221  4.4.2. Either FEN can dispense both lateral forces, or none 
 
In sum, only two cases out of four seem to make sense: those which have 
concordant values for government and licensing. Either word-final conso-
nants are both governed and licensed as under (66a), which makes them 
intervocalic and hence extrasyllabic, or they are neither governed nor li-
censed as under (66d), in which case they are true codas, i.e. non-
extrasyllabic. 

If the arbitral award of the empirical echo is followed, what needs to 
be done in order to eliminate overgeneration is to get rid of (66b) and (66c). 
Translated into lateral relations, this means that government and licensing 
must not be independently parameterised � either FEN can dispense both or 
none. 

Note that the reduction from four to two options is neutral with re-
spect to the second type of variation: since the length of vowels in final 
syllables depends only on licensing (§ 216), all that is needed in order to 
cover the pattern is a distinction between FEN that can and FEN that can-
not license. The reduced system offers this contrast. 

Finally, as before consonantal and vocalic effects of extrasyllabicity 
are covered by the same parameter, i.e. the (in-)ability of FEN to license. 

It thus seems that the reduction of the parametric possibilities to just 
those which have concordant values for government and licensing allows 
for a better fit with the empirical situation. While this is certainly an en-
couraging result, it cannot be all that there is to the system of Vol.1: the 
following section shows that the nightmare situation (66c) also occurs 
word-internally. 

 

222  4.4.3. The nightmare position is a nightmare for the theory: it occurs also 
word-internally 

 
Even though the parametric system of FEN does not produce the nightmare 
position (66c) anymore when government and licensing always have the 
same value, it continues to occur in two other circumstances. 

In languages where FEN can license, alternating long vowels in final 
closed syllables are long (recall that this is the Icelandic pattern). In such a 
language word-final consonants should also be extrasyllabic since they will 
be licensed by the FEN. This, however, is only true when they follow a 
short vowel: they fail to be licensed (while still being governed) when pre-



The parameterisation of Final Empty nuclei � revision needed 167 

ceded by a long vowel because the FEN is called to license the preceding 
nucleus. The relevant situation is depicted under  (67) below. 

 
(67) extrasyllabic languages (i.e. where FEN can license and govern) 
 a. C# following a lexically short 

vowel: intervocalic position 
b. C# following a lexically long 

vowel: nightmare position 
 Lic         Lic

... C V C V     C V C V C V  
 | | |      | |   |   
 C V C  #    C V   C  # 
 

Gvt       Gvt  
 
Word-final consonants thus experience different conditions accord-

ing to whether they are preceded by an underlyingly short or long vowel. In 
the former case (67a), they are intervocalic (both licensed and governed), 
while they face nightmare conditions in the latter (governed but unlicensed, 
(67b)). 

This kind of variable consonantal strength according to whether the 
preceding vowel is long or short hardly meets any empirical echo. I do not 
know whether the relative strength of word-final consonants can be con-
trolled in Icelandic (or in other languages where closed syllable shortening 
occurs only in internal syllables). If it turns out to be identical for (67a) and 
(67b), the scenario of  (67) is not refuted since the results of lenition in 
intervocalic and nightmare position could coincidentally be the same (just 
as intervocalic and coda consonants behave alike in some languages). 
Hence it will be difficult to falsify the prediction that is made by  (67). Only 
a language that indeed attests different reactions of word-final consonants 
under (67a) and (67b) will offer positive evidence. 

In any event, there is reason to believe that the existence of the 
nightmare position is not anything that a theory can be proud of. 

The second instance of the nightmare position is the word-internal 
equivalent of (67b), i.e. where a long vowel precedes in intervocalic conso-
nant (/VVCV/). This configuration is identical to (67b), except that the 
consonant in question is followed by a contentful nucleus, which as before 
is called to license the second nucleus of the preceding long vowel. The 
consonant enclosed will therefore be unlicensed but governed, hence super-
weak. 
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It may be doubted that any empirical echo for the nightmare position 
is waiting out there, whether in internal or in final position. The nightmare 
position may therefore be considered a nightmare for the theory: it needs to 
be done away with. 

 

223  5. Coda Mirror v2: government and licensing must not be equal-
righted 

224  5.1. Unitary abilities of FEN cannot be the only answer 
 
The preceding discussion has identified the overgeneration that the para-
metric system of Vol.1 produces, as well as its origin, the independent ap-
plication of government and licensing. That is, overgeneration at the right 
edge of the word can be done away with if the lateral abilities of FEN re-
duce to an on/off setting: either FEN are lateral actors and can both govern 
and license, or they are not, in which case they can dispense neither lateral 
force. This move prevents the system from generating word-final conso-
nants in strong and in nightmare position. 

While this offers a correct description of extrasyllabicity (including 
its effects on vowels), we have seen in § 222 that the Coda Mirror as it 
stands produces the nightmare position also word-internally. This is moti-
vation enough for engaging into a revision of the lateral network, i.e. of the 
Coda Mirror as such. Following Cyran (2006), the guiding idea will be that 
government and licensing are not equal-righted. We will see that a side-
effect of the revised system also offers a better definition of the opposition 
between open and closed syllables. 

 

225  5.2. Government over licensing 
 
In his review of Vol.1, Cyran (2006:534) recommends to formalise the in-
teraction between government and licensing. The revision of the phono-
logical engine of CVCV that is proposed below follows this advice. The 
challenge is to modify the rule of the game so to get rid of the nightmare 
position, while not losing any of the generalisations regarding syllable 
structure and the Coda Mirror. Touching a piece of the puzzle impacts the 
mechanics elsewhere. This is of course warranted, but severely restricts the 
room for modification. 
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The guiding idea is that government and licensing do not act inde-
pendently of one another; rather, they obey a hierarchy that determines their 
behaviour when they could in principle apply simultaneously. 
 
(68) government over licensing 
 no constituent can be governed and licensed at the same time. In case a 

constituent can potentially be subject to both lateral forces, it will be gov-
erned. 

 
This restriction also follows an idea that is put forth in Balogné-

Bérces (2001:53), though in a different syllabic environment: "[a] conso-
nant [�] cannot be simultaneously governed and licensed by the same 
vowel."  

As we will see shortly, a consequence of  (68) is that in case a nucleus 
governs its onset, it will license the preceding nucleus: it has both govern-
ing and licensing potential, which must be expressed. The following sec-
tions discuss the impact of  (68) in greater detail, first on the Coda Mirror 
itself (the general word-internal pattern), then on the parametric situation at 
the right edge (§ 231). 

 

226  5.3. Consequences for the Coda Mirror: intervocalic consonants 
 
(68) impacts most directly the identity of intervocalic consonants: while 
they were both governed and licensed before, they are now only governed. 

This evolution also addresses a critique that is sometimes levelled 
against the Coda Mirror (among others by Cyran 2006:530ff, 537): how 
could the reaction of an onset be calculated if its melodic expression is 
simultaneously inhibited and enhanced? Intuitively, opposite forces cancel 
each other out. The Coda Mirror has always been explicitly agnostic re-
garding the interpretation of simultaneously governed and licensed con-
stituents. The only thing that was important was the ability of the theory to 
formally distinguish two weak positions, intervocalic and the coda ("two 
ways of being weak", cf. Vol.1 §131, Szigetvári 2008), while making sure 
that both of them are weaker than the Strong Position. 

It is true, thus, that the relative strength of both weak positions re-
mained an open question (see Vol.1 §§130f). On the assumption of  (68), 
consonants are weaker in intervocalic than in coda position since in the 
former they are spoiled (and only spoiled), while in the latter they do not 
experience any lateral influence. One could say that in coda position they 
appear "naked" on the surface, i.e. in the positional conditions that are pro-
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duced by the absence of phonological computation. Table  (69) below op-
poses consonants in intervocalic and coda position when  (68) is applied. 

 
(69) Coda Mirror v2 

consonants in coda position: ungoverned and unlicensed 
intervocalic consonants: governed but unlicensed 

 a. internal coda  __.C b. final coda  __# c. intervoc. V__V 
 Gvt     Gvt    Gvt  
 

V C V C V V C V # V C V
| | | | | | | | |

V C C V V C V C V

Lic     Lic    Lic  
 
The confrontation with the empirical record must show whether it is 

true that intervocalic consonants are weaker than consonants in coda posi-
tion. A hint that this could be correct is the implicational relationship that 
appears to govern spirantisation patterns across languages: spirantisation in 
codas only seems to occur if it is also observed intervocalically; on the 
other hand, in many systems intervocalic consonants spirantise without this 
process affecting codas. Hence the attack of spirantisation appears to first 
consider the weakest targets � intervocalic consonants �, and may then 
optionally extend to more solid codas. 

The general conditions that consonants experience when  (68) is ap-
plied appear under  (70) below. Note that the only situation that is modified 
with respect to the Coda Mirror v1 is the intervocalic position: the defini-
tion of the Strong Position and the coda is as before. 
 
(70) Coda Mirror v2 
 position  definition in terms of lateral relations 
 a. Strong Position {#,C}__ licensed but ungoverned 

b. coda __{#,C} unlicensed and ungoverned 
 c. intervocalic  V__V governed (but unlicensed) 

 
The fourth logical possibility, i.e. a constituent that is both governed 

and licensed, is ruled out by  (68). Also note that the configuration "gov-
erned but unlicensed" characterised the nightmare position before, but now 
describes regular intervocalic onsets. Therefore the system is unable to 
produce a situation where a consonant is weaker than both codas and inter-
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vocalic consonants. That is,  (68) kills two birds with one stone: the equal-
rightedness of government and licensing is done away with, and the night-
mare position eliminated. 

The following section shows that the nightmare position is really ab-
sent from the plot, also when it comes to the representation of vowel 
length. 

 

227  5.4. Intervocalic relations  

228  5.4.1. Long vowels 
 
The revised lateral identity of intervocalic onsets has also consequences for 
internuclear relations. In order to see that, consider the ground rules under 
 (71) below. Note that they have not varied since Vol.1 (except for (71c2), 
which is a consequence of  (68)). 

 
(71) origin and application of lateral relations 
 a. nuclei exhaust their lateral potential: nuclei which are enabled to gov-

ern do govern, nuclei which are enabled to license do license (Vol.1 
§148). 

 b. by default, nuclei target their own onset, i.e. "choose" the shortest 
move. 

 c. nuclei target other nuclei in two situations: 
 1. when they are called to either govern or license a preceding empty 

nucleus. 
 2. when they govern their onset and hence cannot license it simulta-

neously. 
 
In a language where the initial CV marks the beginning of the word, 

the Strong Position is thus unchanged as under  (72) below. 
 

(72) consonants in Strong Position: ungoverned but licensed 
a. initial consonant  #__  b. post-coda consonant  C.__ 

 Gvt        Gvt  
 

C V - C V � � V1 C V C V2 �
| | | | | |

# C V V C C V

Lic    Lic  
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Regarding government, the two situations at hand are instances of 
(71c1): the government of the contentful nucleus is called to apply to the 
preceding empty nucleus. 

The symmetric case occurs when the empty complement nucleus of 
an alternating long vowel calls for licensing from the nucleus to its right. 
This configuration is depicted under (73a) below. 

 
(73) intervocalic licensing 

 a. alternating long vowels  b. intervocalic consonants 
 Gvt     Gvt    
 

C V C V C V C V C V
| | | | | | | |
C V C V C V C V

Lic   Lic    
 
(73b) shows the situation of a simple intervocalic consonant. The 

comparison with the long vowel under (73a) demonstrates that unlike in the 
original system (see § 222), intervocalic consonants after long and short 
vowels experience the same conditions: they are governed (and unli-
censed).  

Also recall that in the original system, (73a) was the configuration 
that placed the intervocalic consonant in the unwarranted nightmare posi-
tion. The configuration has not changed (the consonant is governed and 
unlicensed as before), but its interpretation is not the same anymore. Being 
governed (but unlicensed) are now the conditions that are experienced by 
regular intervocalic consonants because of  (68): no constituent can be si-
multaneously governed and licensed. Since for that reason the source nu-
cleus under (73b) cannot license its own onset, it must exhaust its licensing 
potential by licensing the preceding nucleus (due to (71a)). 

 

229  5.4.2. Closed vs. open syllables 
 
In the new system, contentful nuclei that are preceded by another contentful 
nucleus cannot license their own onset anymore because of  (68): they must 
license the preceding nucleus, cf. (73b). A welcome by-product of this 
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situation is a distinction between vowels in open and closed syllables that 
could not be expressed before. 

 
(74) definition of open vs. closed syllables 
 a. vowels in open syllables are licensed. 
 b. vowels in closed syllables are unlicensed. 

 
That this is indeed what the new system produces may be seen when 

comparing the situation of  (73) where long and short vowels in open sylla-
bles are depicted with the configuration under (72b) that shows a vowel in 
an internal closed syllable: V1 is followed by a governed empty nucleus, 
which is thus unable to dispense either government or licensing. In other 
words, vowels in closed syllables are unlicensed by definition because they 
are followed by a laterally disabled empty nucleus. 

The definition of open vs. closed syllables that was proposed in Vol.1 
§163 is less precise and also less adequate: a vowel was supposed to sit in 
an open syllable iff it was subject to either government or licensing. Ac-
cording to the new definition, vowels in open syllables can only be li-
censed. This makes sense: licensing enhances the segmental content of its 
target. Hence vocalic inventories in open syllables are expected to express 
the full range of melodic possibilities, while only a curtailed inventory 
should occur in closed syllables, which lack support from licensing. This is 
indeed the pattern that is pervasively observed across languages (e.g. Harris 
1997).41 

41 The impact (or rather: non-impact) of the revised system of lateral relations on 
the representation and the behaviour of branching onsets cannot be discussed 
here. The identity of branching onsets that is derived in Vol.1 §14 (also Scheer 
1999) is modified in Scheer (2000a, forth b) and Brun-Trigaud & Scheer (2010) 
in order to make the structure comply with locality requirements (in the sense 
of syntactic Relativized Minimality, Rizzi 1990). The new system of lateral re-
lations is transparent for branching onsets in their local guise. 

230  6. Parameterisation of Final Empty Nuclei with non-equal-righted 
government and licensing 

231  6.1. Desiderata and relevant structures to be tested 
 
Table  (75) below recalls the four logically possible configurations that FEN 
can endorse when government and licensing are independently parameter-
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ised. Recall from § 221 that only (75a) and (75b) make sense empirically. 
This is why it was concluded that the lateral actorship of FEN is parameter-
ised as a whole: either FEN are able to dispense both lateral forces, or none. 

 
(75) independent government and licensing: 

logically possible parametric values of FEN 
 FEN can govern FEN can license  
 a. yes yes  

b. no no  
 c. yes no C# in nightmare position 
 d. no yes C# in Strong Position 

 
Also recall the reason why (75c) and (75d) are unwarranted: the for-

mer produces word-final consonants in (super-weak) nightmare position, 
while the latter makes the outlandish prediction that there are languages 
where word-final consonants stand in Strong Position. 

The goal of the following pages is to see how things sort out when 
the revised version of the Coda Mirror is applied: word-final consonants 
should not be able to occur in either the nightmare or the strong position 
anymore. Also, unlike in the old system (see § 222) and like in the new sys-
tem in word-internal position (§ 228), word-final consonants should experi-
ence the same conditions after long and short vowels. 

 

232  6.2. Extrasyllabic languages (i.e. where FEN are laterally enabled) 
 
The word-final situation in languages where FEN are sound lateral actors is 
shown under  (76) below. 

 
(76) word-final situation in [+Gvt, +Lic] languages 
 a. /VVC#/ comes out long,  

C# after long vowels is in 
intervocalic position 

 b. C# after short vowels is in 
intervocalic position 

 Gvt     Gvt     
 

C V C V C V C V C V
| | | | | |
C V C # C V C #

Lic    Lic     
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Under (76a), vowels in final closed syllables may be long because 
the FEN is able to license their complement nucleus. Since the FEN can 
also govern, the final consonant following the long vowel is governed, 
which means that it experiences intervocalic conditions. The same holds 
true for word-final consonants that occur after a short vowel as under (76b): 
they will be governed by the FEN; since they cannot be simultaneously 
licensed, the preceding vowel is supported by licensing, which means that 
it stands in an open syllable. 

All word-final consonants are thus intervocalic in this type of lan-
guage, and vowels followed by word-final consonants stand in open sylla-
bles. Also, word-final consonants do not experience different conditions 
according to whether they are preceded by a long or a short vowel � exactly 
what we wanted to achieve.  

This kind of language where FEN are sound lateral actors is the de-
scription of an extrasyllabic language: word-final consonants "do not 
count"; that is, they do not behave like codas, which also makes preceding 
vowels display open syllable behaviour. 

 

233  6.3. Languages where FEN are laterally disabled 
 
Table  (77) below shows the right edge of words in languages where FEN 
cannot dispense lateral forces. 
 
(77) word-final situation in [-Gvt, -Lic] languages 
 a. /VVC#/ comes out short, 

C# is in coda position 
 b. C# is in coda position 

 
Gvt     Gvt     

 

C V C V C V C V C V
| | | | | |
C V C # C V C #

Lic    Lic     
 
Since FEN are laterally disabled, word-final consonants are always 

ungoverned (and of course unlicensed), after long (77a) as much as after 
short vowels (77b). That is, they stand in coda position. Vowels in final 
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closed syllables cannot be long since the nucleus of their second leg fails to 
be licensed by the FEN. Finally, note that both long and short vowels ex-
perience the conditions of closed syllables: they suffer from the absence of 
licensing. 

The language described is thus non-extrasyllabic on all counts: word-
final consonants "count"; they therefore behave like codas and close their 
syllable, which means that the preceding vowel experiences closed syllable 
effects. 

 

234  7. Translation (boundary information) vs. phonological parameters 

235  7.1. Introduction 
 
The preceding discussion has clarified the parametric system of FEN. On 
the one hand, FEN may or may not be subject to government; on the other, 
they may or may not be able to be lateral actors (i.e. they may or may not 
be able to govern and license). 

The purpose of the pages below is to determine how (and where) ex-
actly this variation is controlled. Two options are examined: either morpho-
syntax is in control, a solution that I have entertained in previous work 
(Vol.1 §406, Scheer 2008a), or it is the consequence of language-specific 
parameters. 

Given One-Channel Translation, the question is decided anyway. It 
was already mentioned on several occasions (§§ 186,  190) that government 
and licensing cannot represent boundary information: they are part of the 
phonological computation, which means that they cannot be recorded in the 
lexicon. Being able to be a lexical item, however, is a necessary property 
for boundary information. This means that the government that FEN may 
be subject to cannot be the output of translation. 

The lateral actorship of FEN cannot be decided in the lexicon either: 
during the translational process, the output of each lexical access is neces-
sarily an independent object that is inserted into the linear string, i.e. after 
X and before Y (see § 187). The variation regarding FEN that we are after, 
however, is about a property of FEN (their ability to dispense lateral rela-
tions), which is nothing that could be identified in the linear string. Rather, 
we are talking about an intrinsic quality of an object. 

Therefore the parametric system of FEN has got nothing to do with 
boundary information or translation. Rather, the behaviour of FEN is due to 
a language-specific parameter setting. The goal of the pages below is to 
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provide independent evidence for this conclusion. To this end, criteria are 
established that allow us to tell boundary information from phonological 
parameters. An important issue will be the difference in kind between the 
initial CV (boundary information) and the parametric values of FEN (pho-
nological parameters). It is shown that the former, together with the cross-
linguistic variation that it is subject to, could not possibly be controlled by a 
phonological parameter. 

 

236  7.2. Telling boundary information from phonological parameters 

237  7.2.1. FEN-induced variation qualifies for parametric status 
 
Variation that is controlled by a parametric choice must satisfy the require-
ments under  (78) below. 

 
(78) properties of parametric choices in phonology 
 a. the variation at hand is cross-linguistic, not language-internal. That is, 

the value of the parameter is constant throughout the entire language; it 
does not depend on the properties of a particular derivation or compu-
tation. 

 b. the variation at hand does not depend on any morpho-syntactic prop-
erty, i.e. the result of the morpho-syntactic computation, the lexical 
properties of its pieces, morpho-syntactic parameters etc. Whatever 
morpho-syntactic situation is encountered, the value of the parameter is 
constant. 

 
The variation at the right edge that we are talking about, i.e. extrasyl-

labicity and the existence of consonant-final words, satisfies these criteria. 
That is, a language is extrasyllabic or not no matter what phonology does, 
and no matter what the result of the morpho-syntactic computation. The 
same holds true for the existence of consonant-final words: cases where 
they occur only in a specific morpho-syntactic construction, or for the pur-
pose of a specific phonological process, are not on record. 

By contrast, it is clear that phonological variation which is due to 
non-morphemic morpho-syntactic information must somehow depend on 
the properties of the online morpho-syntactic computation. That the distri-
bution of (non-initial) CV units may indeed depend on morpho-syntactic 
factors (suffix classes) was illustrated in § 197 where the case of intrusive 
[t] at French stem-suffix boundaries was discussed. 
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238  7.2.2. The initial CV also looks like a good candidate for parameterisation 
at first sight 

 
The case of the initial CV is a little different. In order to see that, we need 
to anticipate on the discussion of chapter two (§ 244) where the cross-
linguistic variation associated to the beginning of the word is discussed in 
detail. It was already mentioned in § 196 that some languages show the 
effects of the initial CV, while others do not. This is the only piece of in-
formation that we need: the initial CV is present in some languages, but not 
in others, and its effects appear to be constant in any given language. In 
other words, there do not seem to be any cases on record where a particular 
behaviour at the left edge of words is only encountered in a particular mor-
pho-syntactic construction.  

This looks like the description of a phonological parameter at first 
sight: the properties of the variation that is observed for the initial CV seem 
to match what we know from the variation that concerns FEN. This turns 
out to be too hasty a conclusion, though. The following pages show that the 
parameterisation of the initial CV in fact depends on online-created mor-
pho-syntactic information and therefore cannot be due to a parameter on 
phonological computation. Rather, it is driven by translation, and the varia-
tion associated is due to a parametric choice of the spell-out mechanism. 

 

239  7.3. Morpheme-final is phase-initial 

240  7.3.1. FEN are the first item that is parsed by phonological computation 
 
In order to approach the question whether the variation associated to the 
initial CV is controlled by a phonological parameter, let us take a closer 
look at the variation regarding FEN, of which we know for sure that it is 
due to a phonological parameter. 

Recall from § 208 that the regular extrasyllabic analysis is unable to 
address the following two questions: why do languages display parametric 
variation at the right, but not at the left edge of words? And why is the 
right-edge variation only encountered with consonant-final words? That is, 
why are there extrasyllabic consonants, but no extrasyllabic vowels? Noth-
ing withstands a scenario where word-final vowels are extrasyllabic (Vol.1 
§549): in some languages, vowel-final words could behave as if the vowel 
were not there; the preceding consonant would then have coda status. In 
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other languages where final vowels are not extrasyllabic, the preceding 
consonant would be a regular onset. This kind of variation is not on record. 

The answer to these questions is in-built in CVCV and the way it 
conceives of phonological computation. The first thing to be recalled is the 
fact that the stretch of the linear string whose right edge we are talking 
about is the phase (or cycle in more traditional phonological terminology, 
or the domain in GP vocabulary). Cyclic (or inside-out) derivation supposes 
that syntactic structure is interpreted piecemeal: rather than in one single 
go, phonological computation applies to strings of growing size from the 
most to the least embedded item. In modern phase theory, these are called 
phases (Uriagereka 1999; Chomsky 2000 and following, BlueVol §§304, 
771). 

Let us now look at what happens when a phase-defined string arrives 
in phonology. On the account of CVCV, two properties of phonological 
interpretation are hard-wired: all strings end in a nucleus, and they are 
parsed from right to left, hence starting with the last nucleus. Regressive 
interpretation follows from the fact that all lateral relations (and almost all 
phonological processes) are head-final (Scheer 1998, Vol.1 §218). That is, 
phonological computation in CVCV consists of the application of govern-
ment and licensing to a string that is made of onsets, nuclei and (eventu-
ally) associated melodic material. Given that lateral relations are head-final, 
the lateral status of constituents (i.e. whether they are governed and/or li-
censed, and in turn whether they are able to govern and/or license) is al-
ways determined by the lateral status of a constituent to their right. There-
fore, the computation of constituent n supposes that the phonological status 
of constituent n+1 is already determined. Hence phonological computation 
parses the string from right to left. 

FEN are thus the last item in the string (i.e. the last item to be pro-
nounced), but they are the first item to be processed by phonological com-
putation: FEN are phase-initial. This property of FEN was already touched 
on in § 122. 

 

241  7.3.2. There are no extrasyllabic vowels because contentful nuclei come 
with full lateral specifications 
 

If a consonant-final string is in fact FEN-final, and if FEN are phase-initial, 
it follows that variation is only encountered at the right edge of consonant-
final words. The difference between an empty and a contentful nucleus is 
that the latter inherits full phonological abilities from its melodic content: 
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contentful nuclei are always good governors and good licensors. Empty 
nuclei, on the other hand, have no phonological properties per se: their 
governing and licensing abilities depend on whether or not they are subject 
to government.  

In case the first item that is hit by phonological computation is a(n) 
(final) empty nucleus, its phonological properties must somehow be deter-
mined. Everywhere else in the string, the lateral properties of constituents 
are defined by constituents to their right. That is, phonological computation 
cannot begin unless the phonological properties of its first domino are de-
fined. Since the phase-initial nucleus itself does not bear any such proper-
ties in case it is empty, a surrogate mechanism must provide the informa-
tion that is necessary in order to initiate the computation. This is done by a 
parameter setting (FEN are able or unable to dispense government and li-
censing). In case the last nucleus is contentful, no such crutch needs to be 
recurred to: contentful nuclei come with full lateral equipment. 

This scenario also explains why there is no equivalent variation at 
the left edge of words (or phases): the left edge is computation-final, which 
means that nuclei never lack lateral specification. 

 

242  7.4. The initial CV is the result of translational activity, rather than of a 
phonological parameter 

 
We may now return to the question whether the presence/absence of the 
initial CV is the result of a parametric choice. Can the variation that is ex-
pressed by the initial CV be described in the same terms as the variation 
that is controlled by the parameterisation of FEN? The answer is no: unlike 
FEN, the initial CV does not apply the same treatment to all left edges of 
phases in a given language. As will be shown in § 294 below, its presence 
depends on the morpho-syntactic value of the phase edge at which it oc-
curs: only a small subset of phases can receive the initial CV. Documented 
cases include the word- and the utterance level. 

Hence unlike FEN which are blind with respect to morpho-syntax, 
the distribution of the initial CV depends on properties of the online con-
structed morpho-syntactic structure. Therefore it cannot be a phonological 
parameter.  

We also know that the initial CV represents boundary-, rather than 
morphemic information, i.e. is the output of translational activity. It passes 
the two tests for boundary information since CV units can be stored in the 
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lexicon and may be isolated as an independent unit in the linear string 
(§ 187). 

Finally, as we will see in § 294, which phase the initial CV occurs at 
the left edge of is invariable for a given language. The variation at hand is 
thus language-specific, which means that it must be the result of a parame-
ter setting. In conclusion, then, while the variation associated to FEN is the 
result of a phonological parameter, the presence/absence of the initial CV is 
decided by translational activity, that is by a parameter on the spell-out 
mechanism.  

 

243  8. Conclusion 
 
This chapter has evaluated the behaviour of CVCV when Direct Interface 
and One-Channel Translation are assumed. In line with current minimalist 
thinking, this has led to shaping a phonological theory according to re-
quirements of the interface. That is, the basic phonological engine (the 
Coda Mirror) was modified (§ 223), and the analysis of right-edge variation 
was reconsidered (§§ 204,  230). 

The most salient prediction is that there is only one way for morpho-
syntax to communicate with phonology through the representational chan-
nel: the insertion of CV units at morpheme- or word breaks (§ 190). Neither 
melody nor lateral forces (i.e. phonological computation) nor phonological 
properties of exponents of morphemic information (FEN) can carry bound-
ary information. 

As a consequence, the analysis of right-edge variation that I have ar-
gued for in previous work must be wrong: the variation associated to FEN 
(i.e. to consonant-final words) is not the result of translation; rather, it is 
due to a parametric choice that determines the properties of the first item 
that is parsed by phonological computation (§ 235, see also Balogné-Bérces 
2005:120ff). That is, FEN are morpheme-final, but phase-initial: since they 
have no lexically or melodically defined phonological properties, these 
must somehow be supplied in order for phonological computation to be 
able to begin (§ 239). 

This change in perspective also sheds light on the difference between 
right- and left-edge variation. While the former is entirely insensitive to 
morpho-syntactic patterns (all phase-final empty nuclei in a given language 
behave alike no matter what the morpho-syntactic status of their morpheme 
or the following boundary), the latter occurs only at the left edge of a mor-
pho-syntactically defined subset of phases. Hence right-edge variation is 
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controlled by phonological parameters, while left-edge variation is the re-
sult of translational activity (§ 234). 

The consideration of the parametric system at the right edge has also 
led to the elimination of a number of shortcomings that were present in 
Vol.1: the independent management of government and licensing caused 
overgeneration (namely regarding an extra-weak position). Following 
Cyran (2006) and Balogné-Bérces (2001), it is argued that FEN cannot 
independently dispense government and licensing (they issue either both or 
none) (§ 230). 

Also, the engine of the Coda Mirror is modified to the end that no 
constituent can be simultaneously subject to government and licensing. 
This modifies the situation of intervocalic consonants, which are now only 
governed (while they were both governed and licensed before) (§ 223). A 
welcome side-effect is that the different behaviour of vowels in open and 
closed syllables makes sense (while it was captured, but not explained be-
fore): vowel inventories are maximal in open syllables because vowels in 
this position are licensed (while vowels in closed syllables are not) (§ 229). 

Finally, thinking of right-edge variation in terms of phase-initial 
variation offers an explanation for the mysterious fact that only consonant-
final words seem to be concerned by relevant variation: nobody has ever 
heard of extrasyllabic vowels (although nothing withstands their existence 
on the classical extrasyllabic analysis) (§ 241). 

 



Chapter 2 
244 The initial CV: predictions 

 

245 1. Introduction: roadmap of the remainder of the book 
 
A result of the previous chapter is that there is only one way for morpho-
syntax to talk to phonology through the representational channel: by insert-
ing CV units at morpheme- or word breaks (§ 190). 

The present chapter proposes a case study of the morpho-
syntactically controlled CV unit that no doubt is best studied thus far: since 
the idea was introduced by Lowenstamm (1999), work has been done on 
the representation of the beginning of the word in terms of a CV unit. We 
have already come across some aspects of the question in § 196 where it 
was shown that the initial CV cannot be recorded as a piece of the lexical 
entry of its host, and that it is present or absent, rather than active vs. inert. 
Also, § 234 has demonstrated that the initial CV cannot be a phonological 
parameter; rather, it is the output of translation.42 

The lion share of the remainder of the book falls into two empirical 
contributions: one inquires on what exactly the initial CV is initial of (chap-
ter 3: § 260, also Scheer 2009a,c), the other shows that Slavic languages and 
Greek offer an interesting confirmation of a typological prediction that is 
made by the initial CV (and which at first sight may look outlandish, see 
chapter 4: § 313). 

The former contribution concerns so-called connected speech, i.e. 
cases where phonology applies over word boundaries. Two languages are 
discussed, Corsican and Belarusian. They show that there are systems 
where the initial CV must not be present word-initially, but does occur in 
utterance-initial position. At the same time, the languages in question are 

 
42 The introduction of the general properties of the initial CV calls for an attempt 

to prevent a frequent and besetting misunderstanding. Experience shows that it 
is often believed that in languages where words are headed by the initial CV, 
there must be an empty CV unit at the prefix-stem boundary; for instance, 
im-possible identifies as /in-CV-possible/ on this count. This is not the case: a 
prefix boundary is not a word boundary, and the beginning of the word is not 
necessarily the beginning of the stem (or root). Whether or not a (class of) pre-
fixes projects a CV unit is a question that is entirely independent of the decision 
regarding the beginning of the word. 
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true instantiations of the TR-only pattern (word-initial clusters reduce to 
#TR: #RT, #RR and #TT do not occur). Hence the only thing that unites all 
TR-only languages is the presence of a CV unit in utterance-initial position. 
Consequences of this situation are drawn for TR-only languages that fea-
ture connected speech: their TR-only lexicon is the result of lexicon optimi-
sation, rather than of the online action of a word-initial CV (§ 295).  

This in turn prompts the need for inquiring on the actual distribution 
of the initial CV in different types of languages (TR-only, anything-goes, 
initiality effects encountered word- and/or utterance-initially) (§ 302). Also, 
the non-trivial relationship between the initial CV and (syntactic) phases is 
examined: it is argued that while the initial CV needs a phase edge to hook 
on, not all phases carry an empty CV unit (§ 307). 

The other contribution concerns the (non-)restriction of word-initial 
clusters in languages that tolerate non-#TR sequences. The initial CV pre-
dicts that literally any cluster is well-formed in such anything-goes lan-
guages. That is, non-occurring initial clusters must be accidental, not sys-
tematic gaps. This prediction is confronted with two records from #RT-
featuring languages (or language families) which are far from instantiating 
all logically possible RT clusters: Slavic and Greek (§ 313).  

On the Slavic side, the detail of initial clusters that occur in 13 Slavic 
languages is recorded (§ 320). On the surface, the number and nature of 
these clusters is very different. Distributional analysis and diachronic evi-
dence show that none of the 13 patterns can be captured in terms of any 
regularity; rather, they represent synchronic anarchy that was created by the 
loss of yers, which like all other vowels had an arbitrary distribution in 
Common Slavic.  

Therefore there is no way to elude the conclusion that patterns of ini-
tial consonant clusters in (#RT-featuring) Slavic languages are lexical acci-
dent. That is, missing #RT clusters must be accidental gaps, as predicted.43 
Typologically speaking, the surface variation of languages that feature a 
more or less complete set of logically possible #RT clusters, however fine-
grained it may be, reduces to just two types of grammars: one where the 
initial CV is present, another where it is absent. The former produces the 
#TR-only pattern, while the latter creates anything-goes languages (among 
which are most Slavic idioms, Greek and Moroccan Arabic). Missing initial 
clusters in all intermediate situations are accidental gaps that grammar is 
not opposing in any way. 

 
43 Unless otherwise made explicit, here and henceforth #RT is shorthand for all 

non-#TR clusters, i.e. #RT, #RR and #TT. 
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Greek also provides evidence to this end, despite the fact that the ac-
cidental gap analysis appears to be even more outrageous in this language: 
unlike in Slavic, a clear sonority-driven pattern distinguishes existing (#TR, 
#TT, #RR) and non-existing (#RT) initial clusters. Work by Seigneur-Froli 
(2003, 2006) is reviewed which (just like in Slavic) provides a diachronic 
explanation for the absence of #RT clusters (while #TT and #RR occur) in 
Classical Greek (§§ 338ff). Seigneur-Froli (2006) and Seigneur-Froli & 
Goudi (2007) also show that random word-initial clusters are created in the 
Greek dialect spoken on the island of Lesbos as a consequence of a syncope 
that touches high vowels (§ 344). Finally, another prediction of the initial 
CV is shown to be borne out by Greek: word-initial consonants are weak 
(which they are supposed to be in anything-goes languages) (§ 334). 

A last piece of evidence comes from the (first language) acquisition 
of Greek: Sanoudaki (2007a,b, 2010) shows how the parametric presence 
vs. absence of the initial CV is managed by learners of an anything-goes 
language. The scenario proposed is that as elsewhere in acquisition, gram-
mar can only shrink, which means that the initial CV must be present in the 
initial state. Speakers of anything-goes languages then must "learn" to get 
rid of it through the exposition to positive evidence showing that it is ab-
sent. 

Before engaging into these issues, the present chapter provides a 
general introduction to the initial CV and the predictions that it makes. 

 

246  2. The initial CV parameterised: languages may or may not have it 

247  2.1. Basic motivation 
 
Lowenstamm (1999) introduces the idea that the phonological identity of 
the beginning of the word is an empty CV unit. He shows that French cli-
tics and the cross-linguistic distribution of consonant clusters behave as if 
the first segment of the word were preceded by an empty nucleus. Vol.1 
§83 provides a detailed introduction to the phonological effects of the be-
ginning of the word, of which (updated) pieces are used below. 

The Coda Mirror (Ségéral & Scheer 2001a, 2005, 2007, 2008b, 
§213, Vol.1 §110) builds on this insight: regarding lenition and fortition, 
word-initial consonants in Romance, Germanic and other languages behave 
just like their peers in post-coda position, i.e. they are strong. The corre-
sponding disjunction {#,C}__ is known as the Strong Position in the Ro-
mance literature. It is referred to as the Coda Mirror because it is the exact 
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opposite of the coda disjunction __{#,C}, regarding both the structural 
description and the effect. 

Regular syllabic arborescence is unable to describe this object, let 
alone to explain its effects. CVCV on the other hand can, but only if word-
initial consonants experience the same conditions as consonants in post-
consonantal position: they must occur after a governed empty nucleus. The 
representation of the five relevant configurations, i.e. the coda __{#,C}, the 
Coda Mirror {#,C}__ and the intervocalic position V__V, was briefly dis-
cussed in §§ 213,  223. 

Finally, it is to be noted that the initial CV was anticipated by Kaye 
(1992b): in Kaye's analysis, word-initial s+C clusters are preceded by an 
empty onset-nucleus pair (see Vol.1 §96). 

 

248  2.2. Stable cross-linguistic effects disqualify diacritics 
 
Since the 19th century, phonologists know that phonology cannot be done 
without specific reference to the beginning of the word. This reference, 
however, has always been made to a diacritic, that is # or more recently 
units of the Prosodic Hierarchy (§ 68).  

It was shown in § 154 (see also Vol.1 §§83, 402, Ségéral & Scheer 
2008b) that this cannot be correct: diacritics do not have any calculable 
effect, precisely because they are arbitrary symbols without phonological 
substance. That is, the presence of a hash mark or of an omega at the left 
edge of a word does not impact phonology at all: a phonological effect is 
only achieved when a rule (or a constraint) makes reference to the "sleep-
ing" morpho-syntactic information. By contrast, a non-diacritic exponent of 
boundary information such as the initial CV bears on phonological compu-
tation simply by being present � and it clearly predicts how phonology will 
react. This is what was called the Direct Effect in § 154. 

Since the bare presence of diacritics does not have any effect and 
makes no prediction at all, representing boundary information by diacritics 
is claiming that anything and its reverse can be triggered by them: nothing 
predestines # to provoke, say, the presence or the absence of consonant 
clusters in its vicinity, and even less so the presence or absence of a specific 
kind of cluster (say, TR). 

The diacritic-based prediction that anything and its reverse can hap-
pen at the left edge of words is wrong, and obviously wrong: the phono-
logical phenomena that are observed in this context are anything but arbi-
trary. Languages may or may not grant a specific status to the word-initial 
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site. If they do not, word-initial consonants behave just as if they were 
word-internal. If on the other hand something peculiar happens at left edges 
of words, it is always the same phenomena that are observed. Table  (79) 
below (which was already used in § 159) lists the three phenomena that are 
recurrently found to occur at the left edge of words across languages (Vol.1 
§87, Ségéral & Scheer 2008b). 

 
(79) stable effects of the beginning of the word across languages 
 a. restrictions on initial clusters 

in some languages initial clusters are restricted to #TR. In others they 
have the same distribution as internal clusters. But there is no language 
where they are restricted to #RT. 

 b. strength of initial consonants 
in some languages word-initial consonants are especially strong. In 
others, they do not have any peculiar behaviour regarding strength. But 
there is no language where they are especially weak. 

 c. deletion of the first vowel of the word 
in some languages the first vowel of words is unable to alternate with 
zero. In others it does not show any peculiar behaviour with respect to 
other vowels. But there is no language where non-initial vowels are 
unable to alternate with zero, while initial vowels do. 

 
Hence in case the word-initial position is outstanding (which it may 

or may not be), it allows only for a characteristic subset of logically possi-
ble events. Unless it is accepted that non-arbitrary effects have an arbitrary 
cause, diacritics are out of business. What we need is a truly phonological 
exponent of the boundary information "beginning of the word" whose sub-
stance predicts just the effects observed, and no others. Below it is shown 
that the initial CV kills the three birds at hand with one stone. 

 

249  2.3. Three for the price of one: the initial CV 

250  2.3.1. TR-only vs. anything-goes languages 
 
The following pages show that the three cross-linguistically stable effects 
of the beginning of the word that are mentioned under  (79) are explained 
(and their reverse excluded) if the initial CV, couched in the lateral network 
of CVCV, is assumed (see also Scheer 2009a,c, Ségéral & Scheer 2008b). 
Let us start by looking at restrictions on word-initial clusters. The discus-
sion anticipates § 295, where the difference between TR-only and anything-
goes languages is examined in greater detail. 
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It was shown in Vol.1 §§102, 402 (see also Scheer 1999, 2007) that 
the presence of the initial CV restricts word-initial clusters to #TR. This is 
because the empty nucleus which separates TR clusters, but not the one in 
RT (or TT, RR) clusters, is silenced by Infrasegmental Government (<= 
under (80a)). Being ungoverned, ø in TøR is thus a good lateral actor and 
able to govern.44 

By contrast, the two members of an RT cluster cannot contract In-
frasegmental Government (see Vol.1 §14, Scheer 2009a,c); therefore ø in 
RøT needs to be governed by the following nucleus as under (80b) and is 
thus unable to dispense government. As a consequence, #RT clusters are ill-
formed in presence of an empty nucleus to their left since two empty nuclei 
in a row are illegal. On the other hand, #TR clusters are well-formed be-
cause the empty nucleus enclosed is able to govern the empty nucleus that 
comes with the initial CV. 

 
(80) restrictions on initial clusters in CVCV 
 languages that possess the initial CV  languages that lack the 

initial CV 
 a. #TR well-formed  b. #RT ill-formed: 

two empty nuclei 
in a row 

 c. #TR and #RT well-
formed 

 Gvt         Gvt   Gvt   Gvt 
 

C V - C V C V C V - C V C V C V C V C V C V
| | | | | | | | | | | |
T R V R T V T R V R T V

The pattern discussed thus far is the typical Indo-European situation 
found in English, Italian, French and the like where word-initial clusters are 
restricted to obstruent-liquid. This is what may be called TR-only, and we 
have seen that this restriction on word-initial clusters is enforced by the 
presence of the initial CV. 

There are other languages, however, where non-TR clusters occur 
word-initially: languages such as Moroccan Arabic, Greek or Polish instan-
tiate the anything-goes pattern (the fact that really anything goes in these 
 
44 This is the representation of TR clusters that appears in Brun-Trigaud & Scheer 

(2010) and Scheer (2000a, forth b), where its local character is motivated by the 
parallel with locality restrictions on movement in syntax (Relativized Minimal-
ity, e.g. Rizzi 1990). Earlier representations of TR clusters in CVCV were not 
local in kind.  

<=
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languages, not just a subset of logically possible clusters, is discussed at 
length in § 313 below). Given the analysis of TR-only languages, it may be 
calculated what it takes for an initial #RT cluster to be well-formed: the 
initial CV must be absent. This is shown under (80c): since there is only 
one empty nucleus to be silenced, the first vowel of the word can always do 
the job no matter what the sonority slope of the cluster. Hence any se-
quence of two consonants can exist word-initially: anything-goes in lan-
guages that lack the initial CV. 

 

251  2.3.2. Alternating first vowels and the strength of initial consonants 
 
In some languages, first vowels of words cannot alternate with zero (while 
vowels elsewhere in the word can). Relevant evidence is discussed in 
Ségéral & Scheer (2008b) and Vol.1 §90. The reason why first vowels can-
not alternate with zero is the same as before: the relevant configuration is 
shown under (80b), only that the governed nucleus accommodates a vowel-
zero alternation. Zero surfaces under government, which creates a situation 
where the presence of the initial CV produces a sequence of two empty 
nuclei, which is ill-formed. Therefore first vowels of words resist vowel-
zero alternations in languages that mark the left edge of words with the 
initial CV. Note that this pattern was already discussed in § 156 as an illus-
tration of the Direct Effect. 

Finally, it was shown in §§ 213f why word-initial consonants are 
strong in presence of an empty nucleus to their left: the government of the 
following vowel is absorbed by the initial CV, which means that the conso-
nant itself is licensed but ungoverned. 

The relevant configuration is repeated under (81a) below. 
 

(81) strength of word-initial consonants 
 a. languages with the initial CV  b. languages without the initial CV 
 Gvt      Gvt   
 

C V - C V C V �
| | | |

# C V # C V

Lic    Lic    
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(81b) shows the situation of word-initial consonants in languages 
where no CV unit is distributed at the left edge of words. As may be seen, 
the first vowel of the word is free to govern its own onset, which therefore 
remains unlicensed (in the Coda Mirror v2: see § 223). In such a system, 
initial consonants thus experience intervocalic conditions. Hence conso-
nants are not just predicted to be weak in languages without the initial CV; 
the prediction is more precise: word-initial consonants in these languages 
stand in intervocalic (rather than in coda) position. We will see in § 333 
below that this is indeed the case in Greek. 

 

252  3. Predictions made by the parameterisation of the initial CV 

253  3.1. Prediction 1: co-occurrence of the three effects 
 
Given the preceding, the parameterisation of the initial CV has (at least) 
three empirical consequences, which the theory predicts to co-occur in the 
way shown under  (82) below. 

 
(82) consequences of the parametric presence / absence of the initial CV 
 initial CV present  initial CV absent 
 a. word-initial consonants are 

strong 
 word-initial consonants are non-

strong 
b. word-initial clusters are 

restricted to #TR 
 there are no restrictions on word-

initial clusters: #TR, #RT, #TT and 
#RR may freely occur 

 c. first vowel of words may 
not alternate with zero 

 first vowel of words may alternate 
with zero 

 
Note that these predictions are anything but trivial: they chain to-

gether three empirical situations that otherwise seem to be unrelated. Also, 
they are empirically explicit and may be easily falsified: any language that 
displays one of the three properties of the righthand or the lefthand column 
under  (82) must also instantiate the two other properties of the same col-
umn. 

The examination of languages that I am familiar with produces en-
couraging results, even though most of the time there are only valid diag-
nostics for two of the three criteria. Regarding left-column languages for 
example, initial consonants are always strong in typical #TR-only lan-
guages such as Romance and Germanic (see Ségéral & Scheer 2008a). In 
the right column, in many (but not all) Slavic languages such as Polish, 
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Czech or Russian, initial #RT clusters occur (the Slavic situation is dis-
cussed at length in § 320 below). In the same languages, the first vowel of 
words may alternate with zero (e.g. Czech pes - ps-a "dog Nsg, Gsg"). 
Also, Kijak (2005) shows that in Mazovian Polish (a North-Eastern dia-
lect), the only case in Slavic that I am aware of where a diagnostic for the 
strength of word-initial consonants is available, these appear to be weak.45 

By contrast, in a left-column language such as Belarusian that im-
poses the #TR-only restriction on initial clusters, the typical Slavic vowel-
zero alternations are accompanied by a vocalic prothesis when they concern 
the first vowel of the word: lav - i-lv-a "lion Nsg, Gsg". The Belarusian 
case is discussed at length in § 285 below. 

Finally, the French situation is examined by Pagliano (2003:815ff). 
At first sight, French seems to counter-indicate  (82): word-initial clusters 
are only #TR, but first vowels of words freely alternate.46 This is true utter-
ance-internally (la semaine "the week" may be pronounced either [səmɛn]
or [smɛn]) as well as utterance-initially (the first word of reprends du gâ-
teau! "take more cake!" may be pronounced [ʁəprã] or [χprã] by some 
speakers). Although the native vocabulary of French features exclusively 
TR-only items, it thus appears that the language does not ban #RT clusters 
if produced by phonological computation. This, concludes Pagliano, may 
indicate that French is currently losing the initial CV (or has lost it already): 
the lexical TR-only stock will remain for some time.  

We will see in §§ 325,  344 below that anything-goes languages are 
typically created on the grounds of TR-only languages when first vowels of 
words are lost: this is precisely the case of Slavic (where yers faded away) 
and Moroccan Arabic (where short vowels were lost). 

 

254  3.2. Prediction 2: missing #RTs are accidental, not systematic gaps 
 
A by-product of the prediction discussed in the previous section is that the 
three typological properties are necessarily binary: the initial CV is either 

 
45 Some caution is in order regarding the interpretation of the relevant data: 

Ségéral & Scheer (2008a:150ff) discuss this issue. The phenomenon itself is 
fairly well studied in the Polish dialectological literature, e.g. Friedrich (1955), 
Furdal (1955), Dejna (1994: map 18). Recent analyses include Czaplicki (1998) 
and Kijak (2005:122ff). 

46 In case they are schwa, and if they are not preceded by a TR cluster: schwa may 
not be dropped in gr[ə]nouille "frog" (see Scheer 2000b, Vol.1 §90). 
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present or absent. That is, in each case cross-linguistic variation must re-
duce to two and only two options: word-initial consonants are either strong 
or intervocalic (no third value), first vowels of words may or may not be 
able to alternate (no third possibility), and languages may or may not toler-
ate #RT clusters (no intermediate pattern). 

While the binarity of the former two properties is rather trivial (al-
though coda status of word-initial consonants is a logical possibility), on 
the face of it the latter prediction appears to be quite outlandish. 

A very rough overview shows that languages may instantiate the TR-
only or the anything-goes pattern. Anything goes may indeed mean that 
literally any sequence of two consonants of the inventory actually occurs at 
the left edge of some word. A case in point is Moroccan Arabic (on which 
more in § 318 below). Beyond the two extremes TR-only and literally any-
thing goes, though, there appears to be a host of intermediate situations: 
many languages feature words with some #RT clusters, while other #RTs 
are absent, and the proportion of both groups is highly variable across #RT-
featuring languages. 

The initial CV predicts that this continuum is only real at the surface: 
there are two and only two grammatical situations, TR-only and anything-
goes. Therefore in a language where only a subset of logically possible #RT 
clusters exists, the missing items must represent accidental, rather than 
systematic gaps (Scheer 2000a:273ff, 2007).  

This means that the presence of one single #RT-initial word in a lan-
guage implies the absence of the initial CV for the entire language (other-
wise the structure is ill-formed, see  (80)). The grammar at hand does not 
object against any #RT cluster: all #CCs will be grammatical no matter 
what their sonority slope. Hence if some #RT sequences are missing, they 
are simply uninstantiated lexical possibilities that could well come into 
being tomorrow. 

This prediction is the starting point of the case study regarding initial 
clusters in 13 Slavic languages, as well as of work on Greek by Seigneur-
Froli (2003, 2006), Seigneur-Froli & Goudi (2007) and Sanoudaki 
(2007a,b, 2010) (on first language acquisition). Relevant patterns are dis-
cussed in § 313. 

 

255  3.3. Prediction 3: #RT-only languages cannot exist 
 
For languages that tolerate word-initial clusters, three logically possible 
configurations exist when combining sonorants and obstruents. Table  (83) 
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below shows the list. While two types are common in natural language, the 
third is unheard of: there is no language on record which possesses #RT-, 
but no #TR clusters. Also, there is an obvious implicational relationship 
between #TR and #RT sequences: the presence of the latter in a language 
guarantees that the former will also be found; the reverse, however, is not 
true. 
 
(83) typology of word-initial clusters 
 type #TR #RT example 
 a. #TR-only yes no typical Indo-European: German etc. 

b. anything-goes yes yes Moroccan Arabic, Berber 
 c. #RT-only no yes does not exist 

 
The absence of #RT-only languages and the implicational relation-

ship between both types of clusters is the skeleton of Lowenstamm's (1999) 
article, which has introduced the initial CV. Lowenstamm shows that the 
initial CV indeed predicts just these two typological possibilities, to the 
exclusion of the third.  

This is because the presence of #RT clusters supposes the absence of 
the initial CV (see § 250), which in turn guarantees that any initial sequence 
is well-formed (see (80c)). Hence a language with #RT, but without #TR 
clusters is impossible: the presence of #RTs makes all logically possible 
clusters grammatical, which means that #RTs imply the presence of #TRs. 
By contrast, if #TR clusters are found in a language, #RT clusters may (ini-
tial CV absent) or may not (initial CV present) occur. 

In sum, the three predictions discussed are either borne out (there are 
no RT-only languages), produce encouraging results (interdependence of 
three word-initial properties) or appear outlandish at first sight (missing 
#RT clusters in anything-goes languages are accidental gaps). As was men-
tioned, the latter issue is the starting point of § 313. 

 

256  4. Edge variability: clean morpheme-internal vs. two specific and 
distinct edge phonologies 

257  4.1. Three, rather than two different phonologies 
 
Recall from § 141 that morpho-syntax is unable to bear on morpheme-
internal phonology: phonological effects of extra-phonological intervention 
are only encountered at morpho-syntactic breaks. Every phonologist has 
come across cases where the kind of phonology which is observed at mor-
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pheme edges is different from the kind of phonology that applies mor-
pheme-internally. This appears to be a robust cross-linguistic generalisation 
that has been observed by, among others, Rubach & Booij (1990), Piggott 
(1999) and Broselow (2003). 

Also, the edge-interior asymmetry is not asymmetric in just any way: 
phonology is always regular, normal, unmarked, clean, well-behaved in the 
middle of morphemes, while edges typically introduce irregularities and 
exceptional patterns that cause theories to devise edge-specific mechanisms 
such as extrasyllabicity (or extra-metricality, extra-prosodicity). One typical 
property of right-edge phonology, heavy consonant clusters (such as in 
English sixths), are discussed in BlueVol §329. 

Extrasyllabicity, the traditional instrument of edge variability, was 
discussed in Vol.1 §339, where it was shown that the edge-interior asym-
metry is not fine-grained a distinction enough: both edges are certainly 
variable, but the type of variation is not the same at the left and at the right 
edge. This generalisation was made by Rubach & Booij (1990) on the 
grounds of the behaviour of consonant clusters in Polish. A more general 
example are the restrictions on consonant clusters that have already been 
discussed (in § 250): the left edge causes the typical TR-only restriction on 
clusters, while the right edge typically produces heavy (plurimorphemic) 
clusters such as in sixths that are unheard of morpheme-internally. 

The conclusion is that there are not two (internal vs. edge), but three 
(initial vs. final vs. internal) phonologies (see Vol.1 §377). Of course, talk-
ing about distinct phonologies in this context does not mean that distinct 
phonological computations apply to initial, internal and final locations of 
strings. What it means is that the phenomena which occur in the three loca-
tions are characteristically distinct and require an explanation in terms of 
edges. Given that the morpheme-internal phonology is regular, it does not 
take long to understand that this is where we can observe phonological 
computation in its unabated, naked and unmodified form.  

What is needed, then, is to find out about the identity of the two 
edges: why do they deviate regular morpheme-internal phonology, and why 
do they deviate it in the way they do (rather than in some other way)? We 
are thus looking for the phonological identity of the left and the right edge, 
which must not be the same. 
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258  4.2. Parameterised FEN and the initial CV are a good match of the three-
way opposition 

 
The system that was developed in this book expresses the tree way opposi-
tion initial vs. internal vs. final in the following way. Morpheme-internally, 
phonological computation is undisturbed. No parametric variation is pro-
duced because morpho-syntax has no means of bearing on what happens in 
this area. This is a consequence of the locality of intervention: the output of 
translation can only be inserted into the linear string at morpho-syntactic 
divisions (§§ 141,  187). 

The right edge is special because this is where the phonological in-
terpretation of the string begins: final empty nuclei are phase-initial (§ 239). 
This is also the explanation of the fact that only consonant-final words (i.e. 
which bear a FEN) seem to produce right-edge variation: while contentful 
nuclei have defined phonological (lateral) properties, empty nuclei need to 
somehow acquire them. This is done through a phonological parameter 
(§ 241). 

The left edge is special because it may be influenced by the insertion 
of an empty CV unit, which is the result of translation. This time, the varia-
tion depends on a non-phonological parameter, though: whether or not a 
CV unit is inserted as the phonological representative of morpho-syntactic 
information (in our case the beginning of the word) is decided by a hard-
wired parameter on the spell-out mechanism (§ 242). 

Things are thus as they are not because the analyst has observed what 
happens, but because they could hardly be any different: phonological 
computation could not begin anywhere else than at the right edge of strings 
because lateral relations are right-headed; and CV units are the only object 
that can be the result of translation (§ 190). The variation that is observed at 
edges is thus predicted by the general properties of CVCV in combination 
with the requirements of the interface.  

This is in contrast with other approaches where the phonological 
and/or interface theory makes no predictions at all, i.e. will happily ac-
commodate whatever is found out there, but also the reverse. This was al-
ready mentioned in § 154 when the Direct Effect was described: diacritics 
make no prediction. Another way of making no prediction is to write spe-
cific edge-sensitive constraints and/or rank different constraints so that the 
pattern observed is produced. Broselow's (2003) analysis of the edge-
interior asymmetry for example relies on faithfulness and markedness con-
straints that are made specific to position in order to protect either left-
edge, right-edge or internal material.  
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ANCHOR-R and I-O CONTIGUITY are examples of edge-sensitive 
constraints that Broselow uses. The former requires that "a segment at the 
right edge of the grammatical word in the output has a correspondent at the 
right edge of the grammatical word in the input (no epenthesis or deletion 
at the edge", while the latter mandates that "the correspondents of a con-
tiguous input string must be contiguous in the output, and vice versa (no 
medial epenthesis or deletion" (Broselow 2003:165). 

This is missing the simple fact that edge variation is not interchange-
able: the right edge produces a specific set of phenomena that is cross-
linguistically stable and distinct form the phenomena that are found at the 
left edge. 

 

259  4.3. Edge variability and lenition: a symmetric pattern 
 
A more specific aspect of edge variability is the symmetry that appears to 
govern cross-linguistic lenition and fortition patterns (see Ségéral & Scheer 
2008a for more discussion and empirical illustration). Recall from § 213 
that there are three types of positions: consonants can stand in the Coda 
Mirror (strong), in coda (weak 1) or intervocalic position (weak 2). While 
the latter is unique (V__V), the two former are disjunctive: the coda spells 
out as __{#,C}, and the Coda Mirror is the reverse {#,C}__. Both disjunc-
tions accommodate an internal and an edge-adjacent position: the post-coda 
(one half of the Coda Mirror) and the internal coda (one half of the coda) 
are internal, while the word-initial position (the other half of the Coda Mir-
ror) and the word-final position (the other half of the coda) are adjacent to 
an edge. That is, another rationale of grouping the five relevant positions is 
according to their being morpheme-internal (post-coda, coda, intervocalic) 
or not (word-initial, word-final). 

Given the preceding discussion, it does not come as a surprise that no 
cross-linguistic variation is observed for the three internal positions, while 
consonants at morpheme edges display variable behaviour. That is, post-
coda consonants are always strong, and consonants in internal codas as well 
as in intervocalic position are always weak (although not necessarily in the 
same way).  

By contrast, word-initial consonants are strong in some languages 
(i.e. behave like post-coda consonants), but weak in others. The discussion 
of Greek in § 333 below provides illustration of a language where initial 
consonants are weak. This variation is accounted for by the presence (#C 
strong) vs. absence (#C weak, or rather: intervocalic, see § 251) of the ini-
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tial CV. The same is true for final codas, which show true coda behaviour in 
some languages (i.e. follow the same pattern as internal codas), but behave 
like intervocalic items in others. This variation is traditionally described as 
extrasyllabic; it is analysed in terms of parametric variation regarding the 
phonological properties of FEN in § 230. 

The global landscape is thus as expected: cross-linguistic stability in 
morpheme-internal position against variation at morpheme edges. Table 
 (84) below represents this situation (illustration is provided in Ségéral & 
Scheer 2008a, variable contexts are grey-shaded). 
 
(84) edge variability in lenition patterns 
 Coda Mirror disjunction  coda disjunction 

strong weak 2 weak 1 
#__ C.__ V__V __.C __# 

As before, the kind of effect that is encountered at each edge is cer-
tainly not interchangeable, and the variation is only binary: consonants can 
be either strong or non-strong at the left edge, and they can be either codas 
or non-codas at the end of the word � there is no third possibility. 

Theory is thus called to generate all that � and nothing more. The 
Coda Mirror alongside with the privative management of the initial CV and 
the parameterisation of FEN provide a fit: no variation could occur mor-
pheme-internally, the variation at edges can only be binary (the initial CV is 
present or absent, FEN are laterally enabled or disabled), and the effect 
induced is strength vs. intervocalic behaviour at the left edge, against coda-
weakness vs. intervocalic behaviour at the right edge. 
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261  1. Process-specific patterns must have a procedural management 

262  1.1. External sandhi is typically process-specific 
 
The issue that is tackled in this chapter is the position of the initial CV in 
external sandhi (which is also sometimes called connected speech), i.e. in 
cases where phonology applies across word boundaries.  

A classical and cross-linguistically pervasive observation is that 
cross-word phonology is process-specific (see also Scheer 2009c). That is, 
a given syntactic division in a given language will block some phonological 
processes, but be transparent for others. 

This may be illustrated in English: stress assignment is strictly lim-
ited to the word, but there is a lot of (external) sandhi. As indicated by its 
name, word stress is strictly bound by the limits of the word. Affix classes 
bear on stress placement: in the traditional SPE-terminology, affixes may 
be stress-shifting (párent - parént-al) or stress-neutral (párent - 
párent-hood). Stress placement is always calculated with respect to the 
right edge of the word: in our example it is always penultimate (párent - 
parént-al), except when the morpheme boundary of class 2 affixes inter-
feres, in which case the root is treated as a stress-relevant domain (i.e. a 
word) in its own right (párent-hood). The domain of stress-assignment is 
thus either the word or a subset thereof, the root � but never any chunk 
larger than the word. There are no cases where word-stress would be calcu-
lated for a unit of, say, two words: the stress of parént-al will not shift 
when another word is added. Paréntal tásks bears two independent word 
stresses, and there is no global negotiation that would produce something 
like *parentál tasks, i.e. where penultimate stress is assigned to the domain 
[parental tasks] that is made of both words.47 

47 Word stress may be subject to further modification in external sandhi: the con-
trast between thirtéen and thírteen mén illustrates the well-known pattern of so-
called stress clash that modifies word stress when two word stresses are adja-
cent (Liberman & Prince 1977 and subsequent literature). Obviously, however, 
this is an independent phonological process that has got nothing to do with 
word stress assignment: it further modifies the result of word stress assignment 
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Word stress thus indicates that there is some barrier that prevents 
phonology from applying to chunks that are larger than the word. This does 
not mean, however, that there are no phonological processes in English that 
apply across word boundaries. One was already mentioned in note 47: 
stress clash. Another is t-flapping that occurs in certain (American) varie-
ties (Kahn 1976 and much subsequent literature): according to standard 
descriptions (e.g. Nespor & Vogel 1986:46f, 224ff), flapping applies in 
whatever syntactic environment provided the /t/ is word-final and intervo-
calic. Hence [ɾ] appears word-internally in city and atom (word-internally, 
the /t/ must also be post-tonic), but also word-finally in at issue, a white
owl, invite Olivia, at eleven or just the other night a racoon was spotted in 
our neighbourhood.

263  1.2. Procedural analyses of process-specific external sandhi 
 
Process-specificity is thus a hard fact about sandhi phonology. Phonologists 
have analysed this phenomenon in various ways. One is based on the cur-
rent version of cyclic spell-out, phase theory, and the associated no look-
back device, the PIC (Phase Impenetrability Condition) (Uriagereka 1999, 
Chomsky 2000 and following, see BlueVol §§304, 771). It is obvious, 
though, that the strong syntactic definition of the PIC is too strong for pho-
nology: if a string that comes back from interpretation were completely 
frozen and could not be accessed by further computation, there could be no 
external sandhi at all (BlueVol §302). Therefore a weaker definition of 
Phase Impenetrability is needed: previously interpreted strings are not fro-
zen altogether; rather, only those phonological properties that are due to 
previous phonological computation are frozen, i.e. cannot be undone. This 
is Kaye's (1992a, 1995) take. In this perspective, further stress shift after 
the word level is blocked because stress was assigned by previous compu-
tation. By contrast, flapping across word boundaries can go into effect be-
cause the /-t/ was not modified by previous phonological action (BlueVol 
§302).  

Another way of expressing roughly the same idea is the distinction 
between structure-building and structure-changing processes that was in-

 
and obeys completely different triggering conditions. We are thus in presence 
of two distinct phonological processes. The generalisation relevant for our dis-
cussion is simply that the phonological mechanism which defines word stress is 
strictly bound by the limits of the word. 
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troduced in the 80s in order to rescue the Strict Cycle Condition (SCC) 
which stipulates that rules apply only to derived environments (Kiparsky 
1982a:46ff, 1982b:160ff, see BlueVol §188, Scheer 2010a). Structure-
building operations such as stress assignment (on the assumption that stress 
incarnates as metrical structure, i.e. grids or feet) were allowed to apply to 
non-derived items (Halle & Vergnaud 1987:84ff), while structure-changing 
operations such as segmental changes (i.e. which modify pre-existing struc-
ture) � flapping in our case � can only apply to derived environments 
(BlueVol §193). An environment was derived either when the string was 
heteromorphemic, or when the target of the modification was the result of 
the application of a previous phonological process. The latter condition 
describes the same situation as Kaye's version of the PIC: items cannot be 
further modified if they are the result of the application of a phonological 
process.48 

Yet another approach to the process-specificity of sandhi-blocking is 
� cast in modern vocabulary � to make Phase Impenetrability phase-
specific. In the vocabulary of the 80s, Mohanan & Mohanan (1984) and 
Halle & Mohanan (1985:95ff) argue for the stratum-specificity of the SCC: 
in English, stratum 1 is, but stratum 2 is not cyclic (that is, stratum 1 does, 
but stratum 2 does not respect the SCC/the PIC) (BlueVol §194). 

A more direct implementation of process-specificity is the core idea 
of Lexical Phonology (and its modern descent, Stratal OT) according to 
which word- and sentence phonology, i.e. the phonology of strings of mor-
phemes and the phonology of strings of words, are two distinct computa-
tional systems, lexical and post-lexical. Individual rules are assigned to 
either, or to both. In our example, the word stress rule will be part of the 
lexical, but not of the post-lexical phonology. By contrast, flapping is pre-
sent in both computational systems. 

Finally, a process-specific PIC is the alternative considered in 
BlueVol §823 and Scheer (2009b). On this count, it is specified for each 
process whether its application is subject to the PIC or not. In our example, 
stress assignment is, flapping is not. The difference with respect to the lexi-
cal vs. post-lexical distinction of Lexical Phonology is that there is only 
 
48 Flapping in monomorphemic roots (city, atom) should be ruled out even when 

Kiparsky's distinction between structure-building and structure-changing opera-
tions is applied. The way out of this is to assume that the flap in monomor-
phemic items is lexically recorded: there is no evidence for an underlying /t/ 
(except spelling and its diachronic identity). But this discussion is idle anyway 
since Kiparsky (1993) has declared the bankruptcy of the entire derived envi-
ronment programme. 



202 Chap 3: The initial CV in external sandhi 

one computational system, i.e. only one phonology (one set of rules, one 
constraint ranking). PIC à la carte has also been proposed in syntax 
(Bo�ković 2007), and is implied by Marvin's (2002) analysis of English 
stress (where secondary, but not primary stress is marshalled by the PIC). 
 

264  1.3. Representational analyses of process-specific external sandhi 
 
Cases of process-specific behaviour of a given syntactic division are docu-
mented especially in the Prosodic Phonology literature. The comparison of 
t-flapping and l-darkening in English is a case in point. Since different 
processes can be sensitive to different sets of boundaries in the same lan-
guage, goes the argument, theory needs to be able to distinguish more than 
one type of boundary, i.e. several layers of prosodic constituency. In the 
70s, the same argument was made in the environment of linear SPE-type 
boundaries, of which a number was said to be needed; also, boundaries 
were said to have different "boundary strengths", i.e. variable permeability 
for phonological processing (BlueVol §116).  

T-flapping was already introduced in § 262. In the same variety of 
American English, l-darkening is confined to the word. Nespor & Vogel 
(1986:64f) report that while flapping goes into effect in caught[ɾ] Andy,
dark l does not compute its segmental environment across the same word 
boundary: the lateral in call [ł] Andy is dark. That is, the darkness of the l 
witnesses its location in a coda although it "could" syllabify across the 
word boundary with the following vowel and hence become intervocalic, 
where light l is encountered (compare Bill [ł] vs. Billy [l]). 

Nespor & Vogel conclude two things: that flapping and dark l cannot 
have the same conditioning (i.e. syllabification), and that their respective 
rules must apply within domains of different size (word size for dark l, the 
phonological utterance for flapping).  

No doubt Nespor & Vogel's conclusion is correct: different processes 
that are conditioned by different sets of boundaries cannot be controlled by 
the same mechanism. Nespor & Vogel therefore propose that dark l is syl-
lable-driven, while t-flapping has got nothing to do with syllable structure: 
the relevant rule merely states that /t/ is turned into a flap iff it occurs in 
intervocalic position within the phonological utterance (Nespor & Vogel 
1986:226). That is, the /t/ in caught Andy does not need to be resyllabified 
in order to be flapped, and there is no resyllabification across word-
boundaries in the language at all. 



Process-specific patterns must have a procedural management 203 

On this analysis, two distinct stretches of the string need to be distin-
guished: the domain of application of flapping (the phonological utterance) 
and the domain of syllabification (the phonological word). This is the take-
home message: the fact that distinct processes within the same system ap-
ply across different boundaries is the classical motivation for the distinction 
of different phonological markers of morpho-syntactic information. SPE 
distinguishes two distinct boundaries (# and +, see BlueVol §89), post-SPE 
phonology has developed a whole boundary zoo (see BlueVol §116), and 
Prosodic Phonology comes with a set of five (or six) distinct incarnations 
of boundary information, i.e. the layers of the Prosodic Hierarchy (BlueVol 
§382). 

 

265  1.4. No equivalent of multiple boundaries in CVCV 
 
Recall from §§ 5f that this book is only concerned with the representational 
side of the interface. A critical point regarding the global interface land-
scape is that nobody has yet found a means to locate the red line that di-
vides interface phenomena into those that are managed procedurally and 
those that are the consequence of representational activity (see § 118, 
BlueVol §6).49 

Regarding external sandhi, however, CVCV makes a prediction to 
the end that process-specific phenomena cannot be dealt with representa-
tionally. This follows from the fact that CV units are the only possible car-
riers of morpho-syntactic information in phonology (§ 190): process-
specific phenomena that are traditionally ascribed to different kinds of 
boundaries cannot be expressed. Where SPE can distinguish # and + 
(BlueVol §89), where post-SPE phonology has developed a whole bound-
ary zoo (see BlueVol §116), where Prosodic Phonology offers five (or six) 
different prosodic constituents, the information flow in CVCV is restricted 
to an empty CV unit. 

Therefore the system is unable to express any contrast between dis-
tinct boundaries, the equivalent of a boundary zoo or multiple domains with 
distinct representational identities (layers of the Prosodic Hierarchy). The 
prediction, then, is that phenomena which require multiple boundaries in 
regular analyses, and namely process-specific patterns of external sandhi, 

 
49 §118 also reports on a first attempt to tell cyclic phenomena from phenomena 

that are conditioned by prosodic constituency on a pre-theoretical basis (Ber-
múdes-Otero & Luís 2009). 
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are the consequence of procedural, rather than of representational interface 
activity. 
 

266  1.5. Domains cannot be defined representationally in CVCV 
 
Also, there is no way in CVCV to define domains by representational 
means. Representational chunk definition is the heart of Prosodic Phonol-
ogy, but an option that is not available when the representational carrier of 
morpho-syntactic information is a CV unit (§§ 99,  147). It was shown in 
§131 that the fundamental difference between the arboreal structure of the 
Prosodic Hierarchy and a CV unit is the fact that the latter is a linear ob-
ject: it is inserted into the linear string and hence precisely located as an 
item that follows morpheme X and precedes morpheme Y. There is no way 
to talk about the linearised CV in terms of a domain: like SPE's hash mark, 
a CV defines a specific point in the linear string. Conversely, there is no 
way to talk about the domains that are defined by the Prosodic Hierarchy in 
punctual terms, or in terms of linear precedence: a unit of the arboreal 
structure, say, the prosodic word, is not located between any two mor-
phemes � it spans a number of them.  

Therefore individual processes cannot be associated with a specifica-
tion for any domain of application: the CV unit does not define any such 
domain. Rather, it is part and parcel of the string that is submitted to the 
phonological module for computation. Since modules cannot backtrack the 
origin of the items that they work on, the CV unit that represents morpho-
syntactic information and any other CV unit that belongs to a specific mor-
pheme are indistinguishable. As a result, once a CV unit is inserted into the 
input string to phonological computation, it cannot disappear or be selec-
tively "seen" by individual phonological processes. 

 

267  1.6. A la carte visibility of CV units is not an option 
 

A la carte-visibility of the initial CV is what Balogné-Bérces (2004, 2005) 
proposes in her analysis of t-flapping in American varieties of English: 
each phonological process is specified for ignoring or not ignoring CV 
units that carry morpho-syntactic information, which are always present. 
She thus adopts Lowenstamm's (1999) lexical conception of the initial CV 
(see § 196): the English situation appears to be self-contradicting, and the 
visibility à la carte of the initial CV offers a solution to the puzzle. 
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English is a TR-only language, which means that the initial CV 
ought to be present in (or visible to) phonology (see § 250). On the other 
hand, it must not be present (or visible) because t-flapping applies across 
word boundaries, but goes only into effect in intervocalic position, that is 
when the target is flanked by two contentful nuclei. Did at issue identify as 
/at-CV-issue/, the t would not be followed by a contentful nucleus because 
of the initial CV that comes with issue.

Balogné-Bérces (2004:5) therefore proposes that "the boundary-
marker is part of the representation throughout its career, its fate being de-
termined post-syntactically only: certain phonological rules will arbitrarily 
decide to ignore it and treat it as a kind of extraprosodic skeletal mate-
rial".50 That is, specific rules are devised whose effect is to have the pho-
nology ignore or take into account the initial CV. This is Balogné-Bérces' 
way of encoding the process-specificity of external sandhi. 

It was shown in § 196 why the lexical recording of the initial CV to-
gether with the word that it heads is not an option. Also, as was mentioned, 
phonology is unable to tell "morpho-syntactic" and "truly phonological" 
CV units apart. Finally, à la carte-visibility of boundary CVs is incompati-
ble with Direct Interface because it revives the workings of diacritics. Re-
call from § 155 that a property of diacritic translation is the absence of any 
effect of the diacritics inserted unless they are appealed to by a rule (or a 
constraint). CV units that are only "switched on" by certain processes are 
exactly this kind of "sleeper". The goal of Direct Interface, though, is to do 
away with representational items that are inserted into the phonological 
string but do not have any effect. 

 

268  1.7. In external sandhi, the initial CV stands in the way if it is word-initial 
 
At the end of this discussion, t-flapping allows us to formulate a take-home 
message that encodes a basic fact about the initial CV in external sandhi: it 
stands in the way. The conclusion, then, is that whenever external sandhi 
occurs the (initial) CV is absent � and this applies to TR-only as much as to 
anything-goes languages. 

Below two case studies show that this does not mean that there is no 
connection between the fact of being TR-only and the presence of the ini-
 
50 In addition, the visibility of the initial CV is also determined by phonological 

criteria: according to Balogné-Bérces (2005:138) it is extraprosodic before 
vowel-initial words, but participates in the phonology before consonant-initial 
words. 
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tial CV. Rather, the question is what the initial CV is actually initial of in 
these languages. The answer is that it is utterance-, rather than word-initial.  

External sandhi that affects the strength of word-initial consonants is 
studied in Corsican (§ 270) and Belarusian (§§ 287f), and the protection of 
the first vowel of the word is examined in Belarusian (§ 293). In all cases, 
the behaviour of the beginning of the word depends exclusively on the 
shape of the preceding word, i.e. whether it is consonant- or vowel-final. 
Therefore the presence of an empty CV unit at the beginning of words 
makes wrong predictions: it stands in the way. By contrast, the same phe-
nomena show that an initial CV must be present at the left edge of utter-
ances. 

The problem raised by Corsican and Belarusian connected speech is 
then addressed in § 294, where the distribution of word- and utterance-
initial CVs and their relation with syntactic phases is examined.  

Before turning to the Corsican and Belarusian data, though, the con-
tribution of functional explanations to the peculiar phonology of initial sites 
is discussed. 

 

269  2. Functional explanations for the "protection" of the initial site 
 
The specific phenomena that occur in initial position have been observed in 
the literature of all periods and theoretical obediences. The typical reflex is 
to call on functional, i.e. extra-grammatical explanations: the initial posi-
tion is "protected" because it is psycho-linguistically salient, because it is 
used for lexical access, because its identification provides parsing cues for 
the morpho-syntactic segmentation of the linear signal and so forth. 

This line of thought starts with Trubetzkoy's Grenzsignale (border-
line signals, see BlueVol §55) in modern times, and runs all through the 
structuralist and generative literature. Examples for the latter are Napoli & 
Nespor (1979:839), Basbøll (1986:83), Booij (1983:274f), Bertinetto 
(1999) and Loporcaro (1999). Perception-oriented approaches to the 
interface (see BlueVol §264) are also relevant in this context. The case that 
Kaye (1995) makes for parsing cues is discussed in BlueVol §§263, 340. 

Of course the functional trend is particularly strong in (non-
generative) Natural Phonology (e.g. Dressler 1984, Hurch 1991, 
Dziubalska-Kołaczyk 2002) as well as in psychologically oriented ap-
proaches (Cutler 1996 provides an overview). Within the generative para-
digm, the use of "grounded" constraints in the OT literature of the past dec-
ade follows this logic (e.g. Steriade 1993, 1997, Kirchner 1997, 1998, 
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Hayes et al. (eds.) 2004). Some versions of the grounded approach leave 
phonology an empty shell: the content of constraints ends up being entirely 
determined by phonetics, anatomy, psycho-linguistics and other kinds of 
non-grammatical properties. The only thing that is left for grammatical 
activity, then, is the ranking of these non-phonological and extra-
grammatical constraints (see Newmeyer 2002). 

The long-standing debate between functional and formal explana-
tions of language (Newmeyer 1998), between real-world ("grounded") fac-
tors and autonomous, self-contained grammatical activity, between compe-
tence and performance, between empiricism and rationalism � in short, 
between Saussurian Langue and Parole, will certainly not be decided in this 
book, and there is good hope for future generations to run up and down the 
same arguments.51

This being said, I would like make two arguments which show that 
whatever the role of non-grammatical explanation for the "protection" of 
the initial site, there must be an autonomous, self-contained and irreducible 
contribution that does not care for the real world. 

One argument is the existence of the Coda Mirror disjunction. The 
functionally based OT literature ignores the empirical fact that in many 
languages the post-coda position shows the same behaviour as the initial 
position (e.g. Beckman 1997, 1998, Kirchner 1998, but see Smith 2008). It 
will be difficult, however, to invoke reasons of parsing, lexical access and 
the like for the word-internal post-coda position (see Vol.1 §132). Just as 
the members of the coda disjunction __{#,C}, the members of the Coda 
Mirror disjunction {#,C}__ do not share any real-world properties: there is 
no real-world reason for them to go hand in hand � but they do. 

The other argument is the existence of external sandhi languages 
such Corsican and Belarusian, which do not care for providing any parsing 
cue, any help for lexical access and the like: the beginning of the word is 
left completely unmarked phonologically. A given segmental sequence 
XYZ will have exactly the same phonological treatment when it occurs 
within a morpheme or across a word boundary. Were language only ruled 
by real-world factors, Belarusian or Middle Italian dialects should not exist, 
or else their speakers need to be considered masochistic: they do not seem 
to be eager to communicate "efficiently" by enhancing lexical access, and 
their communicative performances should be poor. Nobody would like to 

 
51 See the instructive and foreboding article of Katz & Bever (1974) on the ever 

recurrent waves of empiricism in the history of linguistics. 
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be born into this kind of community, and there should be reason to believe 
that the low communicative skills may impact reproductive success. 

This section is certainly not the right place for discussing empiri-
cism. It may however be worth pointing out that some languages can make 
the choice of annihilating all real-world advantages that left-edge marking 
offers. This does not mean, however, that grammar is entirely unimpacted 
by real-world issues. It is probably not accidental that the beginning, rather 
than the end of the word receives a special treatment across languages that 
makes the initial position salient, strong, prominent etc. Real-world factors 
such as parsing, lexical access and the like are good candidates for an ex-
planation. This notwithstanding, the strong identity of the initial site is un-
der grammatical control: it can be switched on or off. Only grammar de-
cides whether or not the potentially strong initial position will indeed be 
marked as such. And grammar does not care for the real world. 

 

270  3. External sandhi in Corsican 

271  3.1. Introduction: external sandhi in Central Italo-Romance 
 
Before looking at the data, a disclaimer is in order: up to this point, con-
nected speech was presented as a binary phenomenon, i.e. which either 
does or does not apply across word boundaries. However, many phonologi-
cal processes apply across certain word boundaries, but not across others, 
depending on the syntactic relationship. Much of the Prosodic Phonology 
literature is concerned with determining the exact syntactic conditions of 
connected speech. In § 261, the example of English flapping was chosen on 
purpose because it is usually described as a process that applies across 
word boundaries no matter what their syntactic nature (e.g. Nespor & Vo-
gel 1986:225).  

The dialects spoken in the central part of the Italian peninsula are 
known for external sandhi phonology, as is Sardinian. The area includes 
varieties such as Tuscan and Corsican (e.g. Giannelli & Savoia 1978, 
Contini 1986, Dalbera-Stefanaggi 2001a). A case in point is Gorgia To-
scana, a spirantisation (see Marotta 2000-01, 2008) that applies intervocali-
cally no matter whether the preceding vowel belongs to the same word or 
not and, according to Marotta (2008), irrespectively of the kind of syntactic 
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division. The Corsican pattern that is studied below is similar in that spe-
cific syntactic divisions are not reported to play any role.52 

272  3.2. Corsican consonant mutation: description 

273  3.2.1. Strong and weak positions and the expression of positional strength 
 
In Corsican, word-initial consonants have strong and weak alternants, 
which are selected according to positional parameters. Table  (85) below 
shows their distribution. 
 
(85) distribution of strong and weak alternants of word-initial consonants 
 a. weak alternants occur after vowels 
 b. strong alternants occur everywhere else: 

1. after words that end in a floating consonant  
2. after words that end in a stable consonant 
(3. after a pause, i.e. utterance-initially) 

 
This is the description provided by Dalbera & Dalbera-Stefanaggi 

(2004:420).53 The phenomenon at hand is called Corsican consonant muta-
tion; its various aspects (dialectal, geographic, sociological etc.) are dis-
cussed in Dalbera-Stefanaggi (1977, 1981, 1991, 2001b).54 

In absence of the influence of specific syntactic divisions, the only 
relevant factor to be considered is the position of the word-initial conso-
nant, which may be utterance-initial (i.e. occur after a pause), follow a con-
sonant-final or a vowel-final word. 

 
52 The Corsican data and analysis are also published in Scheer (2009a). 
53 We will see below that the empirical situation allows only for a limited exploi-

tation of the utterance-initial context. Also note that the dialectological litera-
ture describes words that end in a floating consonant as ending in a tonic vowel 
(whose stress is the reflex of the loss of the final consonant). § 275 below dis-
cusses the synchronic reality of the floating consonants in question. 

54 Corsican is actually a cover term for a number of dialectal varieties. All of them 
display the strong-weak allophony of word-initial consonants. Individual varie-
ties, however, vary with respect to the systematicity of the alternation, the con-
sonants that participate and the allophones that represent them. The most com-
plete picture is found in the Centre-South area, from which all data are taken. 
More detailed discussion of the dialectal variation together with richer material 
may be found in Dalbera & Dalbera-Stefanaggi (2004) and in the literature 
quoted in the main text. 
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Segments thus stand in strong position in three environments. The 
expression of this positional strength is twofold: either actual strengthening 
is observed, or the segment resists lenition (which occurs elsewhere). That 
the strong position may have these two effects is otherwise known (see for 
example the evolution of Latin C+j sequences in French, Ségéral & Scheer 
2001b): non-lenition is an expression of segmental strength. 

In the Corsican case, the two ways of expressing strength are distrib-
uted according to the context: gemination (actual strengthening) is found 
after words that end in a floating consonant (and also utterance-initially, on 
which more in § 276), while the underlying segment is protected against 
lenition after consonants. This distribution is discussed as the analysis un-
folds.55 

55 A word on the practice of transcription in the dialectological literature is in 
order. Traditionally, the important distinction is between strong and weak ver-
sions of segments. How strong consonants are actually pronounced is secon-
dary (and variable across dialects). Therefore much of the dialectological litera-
ture uses a binary diacritic that indicates only if a given segment is strong or 
weak. The diacritic at hand is a macron superimposed over the consonant. 
Hence pane "bread" will appear as [trɛ 'p̅ani] "three breads" in strong, but as [u 
'banɛ] "a bread" in weak position. Since the most frequent realisation of strong 
consonants is gemination, the macron has become a general-purpose notation 
for anything that appears to be strong, even in case it is unrelated to strengthen-
ing. That is, word-internal geminates which are part of the lexical information 
of words may also be transcribed by a macron: ['fat̄u] "done" vs. ['fata] "fairy". 

 It is therefore impossible to know what the exact value of macron-bearing con-
sonants is just by looking at the transcription. Moreover, the dialectological lit-
erature sometimes reconverts the macron-notation into a geminate-notation for 
the same reason: the most frequent realisation of strength is gemination. In this 
case, the naïve reader may mistakenly interpret the [dd] of a notation such as 
[un 'ddɛntɛ] "a tooth" as a geminate. 

 In practice, then, macron-augmented consonants and notations repeating the 
letter of a consonant are used quite synonymously. The only thing that may be 
concluded when coming across either is that the consonant at hand is strong. Its 
actual pronunciation (single or double) is a matter of further interpretation. 
Since the distinction between the realisation of strong consonants as geminates 
and as singletons is critical for the demonstration, every individual pronuncia-
tion that is mentioned below was checked with Jean-Philippe Dalbera and 
Marie-José Dalbera-Stefanaggi, to whom I am indebted for advice and control 
of the empirical situation. A repeated symbol consistently refers to true gemi-
nates, and the only transcription of geminates is by a repeated symbol. 
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274  3.2.2. Degrees of strengthening: melodic and positional 
 
Table  (86) below provides illustration of the alternations encountered (see 
Dalbera & Dalbera-Stefanaggi 2004:420f). For the sake of presentation, 
only two strong positions are mentioned for the time being: strong 1 (words 
that end in a floating consonant) and strong 2 (words that end in a stable 
consonant). That the words of the former really bear a floating consonant is 
demonstrated in the following section. For the time being, there is no visi-
ble difference between the words that trigger the strong 1 position (such as 
trɛ "three") and those that produce weak results (such as u "the"): both are 
vowel-final on the surface. The remaining strong position, i.e. when conso-
nants are utterance-initial, is discussed in § 276 below.56

(86) Corsican consonant mutation 
 alternation strong 1 

(C) # __V 
strong 2 
C # __V 

weak 
V # __V 

 a. obstruents 
pp-p-b trɛ 'ppani um 'panɛ u 'banɛ
bb-b-w a 'bbiʂʈu pɛr 'bɛDɛ 'anu 'wiʂʈu
ff-ff-v sɔ 'ffɔlɛ in 'ffɔlɛ 'parɛnu 'vɔlɛ
tt-t-d tukka 'ttærra in 'tæra a 'dæra 

 dd-d-D sɔ 'ddɛnti un 'dɛntɛ 'dui 'Dɛnti 
 ttÉs-tÉs-d Éz sɔ 'ttÉsɛkki in 'tÉsɛkki 'una 'd Ézɛkka 
 ss-s-z trɛ 'ssoldi un 'soldu mikka 'zoldi 
 cc-c-Ô ɛ 'ccugu un 'cugu u 'Ôugu 
 kk-k-g a 'kkɔlpi uŋ 'kɔlpu 'dui gɔlpi 
 gg-g-w trɛ 'ggɔlɛ iŋ 'gɔla di 'wɔla 
 

56 Note that two oppositions are neutralised in the entire language and hence do 
not produce any contrast in the table below: ff~f (in favour of ff) and rr~r (in 
favour of r). Glosses (line by line): /p/ three breads, a bread, the bread; /b/ he 
has seen, in order to see, they have seen; /f/ these are stories, in stories, this 
looks like stories; /t/ touch ground, in the ground, the earth (ground); /d/ these 
are teeth, a tooth, two teeth; /tÉs/ these are ticks, in ticks, a tick; /s/ three pennies, 
a penny, no pennies; /c/ he is short, a short, the short; /k/ by strokes, a stroke, 
two strokes; /g/ three faces (pejorative), in the face, of the face; /j/ this is wheat, 
in wheat, the wheat; /j/ three games, by the game, the game; /m/ he is dead, in 
order to die, he was dead; /n/ he is born, in order to be born, he was born; /r/ 
three toads, a toad, the toad; /l/ he has read, in order to read, they have read. 
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(86) Corsican consonant mutation 
 alternation strong 1 

(C) # __V 
strong 2 
C # __V 

weak 
V # __V 

 b. sonorants (visible as such in weak position) 
ÔÔ-Ô-j trɛ 'ÔÔogi pɛr 'Ôogu u 'jogu 

 mm-m-m ɛ 'mmortu pɛr 'more 'era 'mortu 
 ɳɳ-ɳ-n ɛ 'ɳɳadu pɛr 'ɳaʃɛ 'ɛra 'nadu 
 ɭɭ-ɭ-l a 'ɭɭettu pɛr 'ɭeÔɛ 'anu 'lettu 
 r-r-r trɛ 'rɔspi un 'rɔspu u 'rɔspu 

 
The table shows that we are actually facing a system with three, 

rather than with two degrees of strength: obstruents and sonorants do not 
behave in the same way when exposed to positional strength. In weak posi-
tion, the result of a lenited obstruent (under (86a)) is voicing (for voiceless 
items) or spirantisation (for voiced items). In strong 1 position, stops gemi-
nate, while they appear in their underlying coat in strong 2 position where 
neither lenition nor strengthening occurs: as was mentioned earlier, non-
lenition is a form of strength. 

Sonorants of course cannot behave along the same lines: they are al-
ready voiced (also, the voicing is not of the same kind as in obstruents), and 
it is not clear what a spirantised sonorant would look like. Therefore under 
(86b), the only consistent interpretation is that the underlying object ap-
pears in weak position, rather than in strong 2 position as is the case for 
obstruents. This in turn means that sonorants have two distinct ways of 
expressing strength, which may combine and occur according to the kind of 
strong position that is encountered: either they only show melodic strength-
ening (in strong 2 position, e.g. /j/ → [Ô]), or this melodic strengthening is 
accompanied by gemination (in strong 1 position, e.g. /j/ → [ÔÔ]). Melodic 
strengthening affects glides, which become stops (/j/ → [Ô]) and 
nasals/laterals, which become retroflex.57 Table  (87) below shows the ensu-
ing three-step scale. 

 

57 The situation of /w/ is intricate: in some varieties, its strengthened version is 
[gw], but in others it is interpreted as a weak version of /b/, and thus produces 
[b] in strong position. Given this additional complication, /w/ remains unillus-
trated. Note that the bilabial nasal /m/ of course cannot express its strength me-
lodically by becoming retroflex. Finally, recall that the opposition between 
simple and geminated r is neutralised in favour of the former in the entire lan-
guage. 
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(87) the three-step scale of Corsican strengthening 
 

degree 2: geminates ÔÔ, ɳɳ, ɭɭ pp,bb,tt,dd,ttÉs,ss,cc,kk,gg 
 

degree 1 Ô, ɳ, ɭ p,b,t,d,tÉs,s,c,k,g 
 

degree 0: sonorants j, n, l  
 
Another way to look at this picture is through the effect of the two 

strong positions: while the strong 1 position always produces a measurable 
result (gemination), the strong 2 position seems to affect only sonorants. 
Obstruents appear in their underlying coat and hence seem to show no reac-
tion (but recall that non-lenition is a form of strength). In other words, the 
strong 1 position (effect: strengthening) appears to be stronger than the 
strong 2 position (effect: strengthening of sonorants, non-lenition of obstru-
ents). 

 

275  3.2.3. Words that end in a floating consonant: evidence for the floater 
 
Knowing about their effects, let us now look at what makes the difference 
between the two strong positions in terms of the triggering conditions. Re-
call that word-initial consonants stand in strong 1 position when the preced-
ing word ends in a floating consonant. On the surface, though, the floating 
consonant is absent in normal circumstances. Only its effect is visible under 
 (86), where vowel-final words sometimes provoke the strong alternant of 
the following consonant (in the strong 1 column), but at other times pro-
duce the weak form (in the weak column). The effect is obvious, but there 
must be a means to tell words such as trɛ "three" (which produces the 
strong 1 effect) from words such as u "the" (which provokes lenition) on 
independent grounds. 

Diachronic as well as synchronic evidence shows that there is indeed 
a final consonant around in the former, but not in the latter class of words. 
That is, words of the trɛ class were consonant-final in Latin, while words of 
the u class have vowel-final Latin ancestors. This is shown under  (88) be-
low.58

58 Note that the Latin accusative singular marker -M had already disappeared in 
late Latin and therefore does not impact Corsican (BELLUM TEMPUS > 
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(88) complementary distribution of strong 1 and weak V-final words according 
to diachronic origin 

 strong 1 
C-final in Latin 

weak 
V-final in Latin 

 Latin Corsican gloss Latin Corsican gloss 
 AD a(D) to HABENT 'anu they have 

CUM iŋku(m) with ILLA a the (fem.) 
 ET e(D) and ILLU(M) u the (masc.)

EST ɛ is DE di from 
 HA(BE)T a s/he has ERA(T) 'ɛra was 
 NON un not    
 PER pɛ(r) in order to    
 SUNT sɔ are   

TRES trɛ three    
 
In one way or another, the Latin word-final consonant must still be 

active in present-day Corsican phonology: it produces an effect on conso-
nants that belong to another word, which excludes a perspective where the 
result is lexicalised. An obvious solution is a floating status of the kind that 
is known from liaison consonants in French (Encrevé 1988). 

On the synchronic side, the floating consonant of the trɛ class ap-
pears on the surface when the syntactic distance with the following word is 
sufficiently small: aD 'ɛlla "to her", eD 'ɛllu "and he", iŋkum 'ɛlla "with 
her". The consonants in question may also appear in high style (e.g. the -D
in liber'taD e verti'ta "freedom and truth"). Finally, words with floating 
consonants such as pe(r) produce free variation: the first consonant of the 
following word may or may not appear as a geminate, e.g. per tɛ - pɛ ttɛ
"for you". In case a geminate is observed, however, the floating consonant 
is necessarily absent, while it appears when the following consonant has a 
non-geminate pronunciation. This clearly indicates that both words are in 
competition for a piece of (syllabic) space, which may either be used by the 
floating or by the word-initial consonant (but not by both). 

 
'bællu 'dɛmpu). Its absence in late Latin is shown by the fact that the preceding 
vowel could be elided before a following vowel-initial word in poetic scansion 
(e.g. Niedermann 1985:101ff). Also note that the final vowel of Corsican 'anu < 
HABENT is not of Latin origin. This is why the final Latin consonant plays no 
role in Corsican: word-initial consonants following ['anu] are in weak position 
(e.g. 'anu 'wistu "they saw"). 
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In conclusion, table  (89) below shows the representation of the three 
relevant types of words and the way in which V-final words that do and do 
not provoke following strong consonants are distinguished. 

 
(89) floating consonants in Corsican 
 a. V-final word with a 

C-final ancestor 
b. C-final word c. V-final word with a 

V-final ancestor 
 

C V C V C V C V C V
| | | | | |
p ɛ r u n d i

a d

Note that the floating consonant under (89a) is accompanied by an 
empty CV unit, which is needed when the consonant is actually pronounced 
(as in per tɛ "for you") and receives the second half of the word-initial con-
sonant in case gemination occurs (pɛ ttɛ "for you", see below).59

276  3.2.4. The utterance-initial position is strong 
 
Finally, let us consider the utterance-initial situation. Gemination only oc-
curs in high (declamatory) style, but is an option. Also notice that when 
utterance-initial geminates are encountered, they are optionally accompa-
nied by a prothetic vowel. For example, "this book" may be pronounced ssu 
'libru or issu 'libru, and "remember! (2 pl)" may appear as either rikur'dassi 
or arikur'dassi.

Consonants in utterance-initial position thus normally pattern with 
the utterance-internal strong 2 position (C # __V, result: non-lenition), but 
may occasionally behave like in strong 1 position ((C) # __V, result: gemi-
nation). In any event, there is no lenition in this environment: utterance-
initial consonants are strong. This supposes the presence of an initial CV 
unit in utterance-initial position. 

 

59 The representation under (89a) where a floating consonant is lexically accom-
panied by syllabic constituents, without the two however being associated, is 
also advocated for regular French liaison by Encrevé & Scheer (2005). 
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277  3.2.5. The post-consonantal position is strong, but prohibits gemination 
 
Let us now address the question why the two strong positions (strong 1 and 
strong 2) produce different effects. We know that the latter (i.e. after C-final 
words) is strong because it triggers melodic strengthening of sonorants. The 
former (i.e. after floating consonants) produces the same effect on sono-
rants, but in addition causes gemination of both sonorants and obstruents.  

Descriptively, both positions are strong, but gemination in post-
consonantal position (strong 2) does not occur. It may thus be concluded 
that the blocking of gemination has got nothing to do with positional 
strength: the strong 2 position in itself is strong whatever the segment that 
it contains � only does it not allow for consonants to express this strength 
by gemination, which is prohibited for some independent reason. 

In sum, both strong environments issue a call for strengthening. Ac-
cording to their segmental identity, all segments "try" to strengthen, but one 
particular result, gemination, is blocked in one particular environment, after 
an expressed consonant. The strength of this position is expressed by actual 
melodic strengthening of sonorants on the one hand, and by non-lenition of 
obstruents on the other. 

That gemination cannot go into effect after consonants does not 
come as a surprise: geminates are typically intervocalic and normally un-
able to occur in the vicinity of other consonants. Once the different "strate-
gies" of strengthening are understood (melodic strengthening vs. gemina-
tion), thus, the only thing that needs to be explained is the impossibility for 
geminates to exist in post-consonantal position, as opposed to their occur-
rence after floating consonants. 

Let us take stock of this generalisation. Before an analysis of the pat-
tern is presented in § 279, the fact that synchronic and diachronic evidence 
concords is shown in the following section. 

 

278  3.2.6. Synchronic word-initial vs. diachronic morpheme-internal behaviour 
of consonants 

 
Dalbera & Dalbera-Stefanaggi (2004:416f) argue that Corsican consonant 
mutation is the result of two independent processes: underlying segments 
are either affected by lenition, or by fortition. They ground this scenario on 
a comparison with the morpheme-internal situation: while lenition of word-
initial consonants is strictly identical with the (diachronic) movement of 
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their morpheme-internal peers, strengthening by gemination has no parallel 
inside morphemes. Hence the two processes must be independent. 

The present section illustrates the fact that (morpheme-internal) dia-
chronic and (word-initial) synchronic alternations are exactly parallel, ex-
cept for gemination. That is, the same melodic strengthening that is active 
in post-consonantal position and the same lenition in intervocalic position 
that is found synchronically occurred in the evolution from Latin to Corsi-
can. 

Let us begin with the weak intervocalic position. The lenition of 
word-initial consonants in this environment is strictly identical with the 
lenition of word-internal intervocalic consonants that has occurred dia-
chronically. The only difference is that consonants in morpheme-internal 
position are not subject to any synchronic alternation since their environ-
ment cannot be modified. Table  (90) below provides illustration (the syn-
chronic word-initial situation is recalled in the first column for conven-
ience). 

 
(90) evolution of Latin consonants in Corsican I 

intervocalic position 
 word-initial 

alternation 
(underlying - 
V # __V) 

evolution Latin 
V__V 

Corsican 
V__V 

gloss 

 p-b p-b apis 'abɛ (honey) bee 
b-w b-w faba 'fawa broad bean 

 t-d t-d sēta 'sɛda silk 
 d-D d-D nīdus 'niDu nest 
 s-z s-z causa 'kɔza thing 
 k-g k-g focus 'fogu fire 
 g-w g-w fāgus 'faw beech tree 
 

j-j j-j major(e) ma'jɔ oldest (son) 
 w-w w-w ūva 'uwa grape 
 m-m m-m homo 'omu man 
 n-n n-n plēna 'piena full (fem.) 
 l-l l-l ala 'ala wing 
 r-r r-r mare 'mare sea 

 
Let us now consider strong positions. Of course, only the post-

consonantal environment can be tested: floating and utterance-initial con-
sonants do not occur morpheme-internally. Table  (91) provides illustration 
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(as before, the word-initial situation is recalled in the first column for con-
venience). 

 
(91) evolution of Latin consonants in Corsican II 

post-consonantal position 
 word-initial 

alternation 
(underlying - 
C # __V) 

evolution Latin 
C__V 

Corsican 
C__V 

glosses 

 p-p p-p campus 'kampu field 
b-b b-b herba 'arba grass 
t-t t-t mortis 'morte death 
d-d d-d tardus 'tardu late 

 s-s s-s ursus 'ɔr(t)su bear 
 k-k k-k furca 'fɔrka fork 
 g-g g-g longus 'lɔŋgu long 
 

j-Ô j-Ô area 'arÔa, 'aÔa ram (zool.) 
 m-m m-m dormi(t) 'dormɛ he sleeps 
 n-ɳ n-ɳ furnus 'fɔrɳu oven 

 
As before, the word-initial and the morpheme-internal record coin-

cide. That is, obstruents appear in their underlying coat (i.e. neither gemi-
nated nor lenited), while sonorants show melodic strengthening. 

Since morpheme-internal consonants are synchronically invariable, 
phonologists will most probably conclude that the diachronic process ob-
served is synchronically inactive. That is, there is no difference between the 
underlying and the surface form of the consonants at hand. While this holds 
true for the morpheme-internal situation, we know from the behaviour of 
word-initial consonants that lenition and fortition must still be active in the 
synchronic grammar of Corsican: sequences of words are not recorded in 
the lexicon (except for idioms and the like). 

The bottom line of this demonstration is that Corsican ignores word 
boundaries: the result is identical word-initially (synchronic variation) and 
morpheme-internally (diachronic variation).  
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279  3.3. Corsican consonant mutation: analysis 

280  3.3.1. Why consonants can geminate after floating, but not after stable 
consonants 

 
We now turn to the analytic part of the study. Let us first consider the ques-
tion why consonants can geminate after floating, but not after stable conso-
nants. The answer is provided by the representations under  (92) (recall 
from § 275 that the CV of floating consonants must still be present). 

 
(92) word-initial consonants after floating and stable consonants I:  

germination 
 a. after floating consonants:  

/a 'kɔlpi/ → a 'kkɔlpi "by hits" 
b. after stable consonants: 

/un 'dɛntɛ/ → un 'dɛntɛ "a tooth"
Gvt         Gvt    

 

C V C V - C V C V C V - C V
| | | | | | |
a d k ɔ lpi   u n   d ɛ nte 

 

Lic         Lic  
 
Under (92b), gemination is blocked in post-consonantal position be-

cause the target onset for expansion is occupied by the final consonant of 
the preceding word. By contrast, gemination is possible after floating con-
sonants under (92a): the only difference is that these are unassociated. 
Therefore their onset is available for melodic identification and can receive 
the spreading of the following word-initial consonant. 

That the word-final and the word-initial consonant really compete for 
the last onset of the first word is nicely demonstrated by the kind of free 
variation that was mentioned in § 275: in a sequence such as /pɛr tɛ/ "for 
you", speakers may pronounce the word-final consonant, in which case the 
following word-initial consonant remains ungeminated (per tɛ). Alterna-
tively, the word-final consonant may be dropped, which provokes the 
gemination of the following word-initial consonant (pɛ ttɛ). 
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281  3.3.2. Melodic strengthening is independent of syllabic space 
 
Table  (92) shows in which way the positions after floating and stable con-
sonants are different. But they also show what unites them: word-initial 
consonants occur after a governed empty nucleus in both cases. In terms of 
the Coda Mirror, this means that they stand in Strong Position (see § 213). 

This positional strength is then expressed in different ways according 
to the properties of the segment that is affected: sonorants strengthen me-
lodically without eating up additional syllabic space. Melodic strengthening 
is thus independent of the availability of an additional empty onset: it oc-
curs both after floating and stable consonants. Relevant configurations are 
shown under  (93) below.60 

(93) word-initial consonants after floating and stable consonants II:  
melodic strengthening 

 a. after floating consonants: 
/trɛ jogi/ → trɛ ÔÔogi "three 
games" 

b. after stable consonants: 
/ pɛr 'jogu/ → pɛr 'Ôogu "by the 
game" 

 Gvt         Gvt    
 

C V C V - C V C V C V C V - C V
| | | | | | | | | | |
tr ɛ s j o g i p ɛ r j o gu 

 
Ô Ô

Lic        Lic  
 
Like obstruents, sonorants opportunistically geminate on top of car-

rying out melodic strengthening under (93a), i.e. when an extra empty onset 
is available for expansion. After stable consonants as under (93b), however, 
additional gemination is blocked because the target onset is occupied. 

 

282  3.3.3. Utterance-initial consonants are strong because of the initial CV 
 
Let us now look at the utterance-initial situation. Recall from § 276 that this 
position is strong: lenition is never observed, melodic strengthening occurs; 

 
60 Note that "tr" appears under a single C-slot under (93a) for purely expository 

reasons: no heuristic value is attached to this representation. 
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however, germination occurs only sporadically and in certain register-
defined circumstances. 

It was shown that the identity of all strong positions is to be preceded 
by an empty nucleus. Utterance-initial consonants must therefore follow an 
empty nucleus. In other words, the initial CV is distributed in utterance-
initial position (but not in word-initial position, on which more below). 
Table  (94) below illustrates the utterance-initial situation. 

 
(94) consonants in utterance-initial position 
 /su libru/ → ssu 'libru   
 Gvt               
 

C V - C V C V
| | | |

# s u l i bru          
 

Lic            
 

283  3.3.4. Weak positions and morpheme-internal consonants 
 
Finally, let us consider the weak position, both word-initially and mor-
pheme-internally. Table  (95) below shows relevant configurations. 

 
(95) the weak position: intervocalic consonants 
 a. word-initial: 

/u 'panɛ/ →
u 'banɛ

b. morpheme-internal, 
intervocalic:  
lat. apis > 'abɛ

c. morpheme-internal, 
post-consonantal: 
- lat. campus > 'kampu 
- lat. area > 'arÔa

Gvt    Gvt     Gvt   
 

C V - C V C V C V C V C V C V C V C V
| | | | | | | | | | | | |
u p a a p i s c a m p u s

a r j a
b b

Ô
Lic  
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Word-initial and morpheme-internal consonants in intervocalic posi-
tion under (95a,b) experience identical conditions: they are flanked by con-
tentful nuclei, that is, they stand in true intervocalic position and therefore 
lenite. In terms of the Coda Mirror, they are governed (but unlicensed). 

By contrast, morpheme-internal consonants in post-consonantal posi-
tion as under (95c) are preceded by an empty nucleus and a contentful on-
set, just like their word-initial peers after C-final words (see (92b)). The 
positional strength that consonants experience in this position guarantees 
obstruents against lenition, and triggers melodic strengthening of sonorants. 

 

284  3.3.5. Conclusion: the initial CV occurs only utterance-initially 
 
The basic observation when looking at the pattern described is that in Cor-
sican word boundaries are irrelevant for phonology altogether (or at least 
for the calculus of consonantal strength). That is, phonological computation 
proceeds as if there were no syntactic divisions.  

The only boundary information that impacts phonology is the mark-
ing of the utterance-initial position by the initial CV. Crucially, however, no 
CV unit must be distributed at the beginning of words: were words headed 
by an initial CV, all word-initial consonants would be strong. What is ob-
served, though, is that their strength depends on the properties of the pre-
ceding word. 

Therefore there is positive evidence to the end that a TR-only lan-
guage like Corsican must not distribute the initial CV at the beginning of 
words. This means that there is no strict correlation between the TR-only 
pattern and the existence of a word-initial CV � against § 250. This is not to 
say, however, that there is no connection between the TR-only pattern and 
the initial CV: the initial CV only turns out to be utterance-initial, rather 
than word-initial. The issues raised by this situation are further discussed in 
§294 below. 

 

285  4. External sandhi in Belarusian 

286  4.1. Introduction 
 
Let us start this section by considering where we stand on the global road-
map of the chapter. Recall that the initial CV has three consequences, one 
concerning the lexicon (word-/morpheme-initial clusters are restricted to 
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TR, § 250), the two other involving online computation, i.e. the inability of 
the first vowel to alternate with zero and the strength of initial consonants 
(§ 251). Corsican has illustrated the latter.  

The case study below concerns Belarusian, the Slavic cousin of Mid-
dle Italian varieties where word boundaries are invisible. Like in Corsican, 
the initial CV does not head words in Belarusian, but occurs at the begin-
ning of utterances. This time, though, the witness is the second online effect 
of the initial CV, i.e. the protection of the first vowel of the word. 

Belarusian offers (at least) two phonological processes that apply 
across word boundaries: the allophony of [v], [w] and [u] on the one hand, 
and the epenthesis of i in word-initial position on the other. The description 
below is based on work with a native speaker, Andrzej Dubina, to whom I 
am indebted. 

 

287  4.2. [v-w-u] allophony I: distributional situation 
 
The [v]/[w]/[u] alternation represents the Belarusian treatment of Common 
Slavic *w, which is the source of various allophonies in a number of mod-
ern Slavic languages (e.g. Andersen 1969, Cyran & Nilsson 1998, 
Gussmann 2001, Rubach 1993:244ff). 

In Belarusian, [v] and [w] are in complementary distribution. The 
underlying phoneme, whatever its identity, has a third surface manifesta-
tion, [u] (which is also the realisation of the corresponding independent 
vocalic phoneme). For the sake of exposition, below the underlying seg-
ment is considered to be /v/, but this particular choice is in no way crucial 
for the demonstration. The three allophones of /v/ are distributed as shown 
under  (96) below. The pronunciations indicated are those that are produced 
when the word in question is quoted in isolation. For reasons that will be 
made explicit shortly, the relevant margin is the edge of an utterance (##), 
rather than the edge of a word. 

 
(96) distribution of Belarusian /v/ 
 V__V korov-a cow Nsg 
 [v]  / ##__V vad-a water 
 C.__ barv-a coloration 
 /v/ __.C korow-k-a cow dim. Nsg 
 [w] / __## korow cow Gpl 
 

[u] / ##__C udav-a widow 
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The fricative [v] appears in intervocalic position (korova), after co-
das (barva) and utterance-initially before a vowel (vada). The glide [w] 
occurs in coda position, that is before other consonants (korowka) and at 
the end of utterances (korow). Finally, [u] is observed utterance-initially 
before a consonant (udava). 

Table  (97) below shows that the relevant margin is utterance-
initiality, rather than word-initiality. 

 
(97) behaviour of /v/-initial words in context 
 a. taja   wdava this widow 
 this   widow Nsg  
 

brat                     udavy the brother of the widow 
 brother Nsg    widow Gsg  
 

b. taja  vada this water 
 this  water Nsg  
 

brat                      vady the brother of the water 
 brother Nsg      water Gsg  

 
The realisation of word-initial /v/ depends on the shape of the pre-

ceding word. Two lexical items are tested: one that bears an initial /v/ fol-
lowed by a consonant (/vdava/ "widow"), another where the following 
segment is a vowel (/vada/ "water"). In case the preceding word ends in a 
vowel, /vdava/ begins with a glide, while /vada/ shows the fricative. In 
other words, everything is exactly as if there were no word boundary: 
/VvC/ (korowka) is identical to /V#vC/ (taja wdava), and /VvV/ (korova)
behaves like /V#vV/ (taja vada). It may therefore be concluded that /v/ 
stands in coda position in taja wdava, while it is intervocalic in taja vada.

The same holds true for contexts where the preceding word ends in a 
consonant: /vdava/ appears with the [u] that is characteristic for the utter-
ance-initial position, while /vada/ shows the [v] which we know is the allo-
phone that surfaces after codas. 

Table  (98) below summarises the equivalences that have been estab-
lished so far. Word boundaries are thus invisible to the phonology. A correct 
analysis of the phenomenon must therefore be able to describe the context 
/V# __C/ as a coda. In CVCV, a consonant stands in coda position iff a 
governed empty nucleus occurs to its right (see § 213). In addition to that, 
however, coda consonants must be preceded by a contentful nucleus. While 
the latter condition is trivial and usually goes unmentioned, it is relevant in 
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the present context. Were the word /vdava/ "widow" preceded by an empty 
CV unit in taja wdava "this widow", the /v/ would be flanked by two empty 
nuclei: /taja-CV-vødava/. This configuration should then produce [u] as in 
brat udavy /bratø vødavy/ "the brother of the widow" (see (97a)). The re-
sult, however, is the glide [w], which guarantees that there is no empty CV 
unit preceding /vdava/ in taja wdava "this widow". Rather, the -a of the 
preceding determiner is truly adjacent to the /v/ also at the constituent level. 

 
(98) word boundaries are invisible 
 word-initial /v/ 

preceded by 
another word 

 /v/ in words 
quoted in isola-
tion 

re-
sult 

 

�C # __C = ##__C [u] brat udavy = udava 
�C # __V = C.__ [v] brat vady = barva 

 �V # __C = coda [w] taja wdavy =korow, korowka 
 �V # __V = V__V, ##__V [v] taja vada = korova 

 
On the other hand, utterance-initial /v/ followed by a vowel (/vada/) 

behaves just like its peer in post-coda position: the result is [v].61 Since we 
know that post-coda consonants occur after an empty nucleus (and are 
strong for that reason, see § 213), utterance-initial /v/ must also be preceded 
by an empty nucleus. The general conclusion regarding the initial CV, then, 
is that its distribution is restricted to the beginning of utterances. 

 
(99) distribution of the initial CV in Belarusian 
 a. utterances are headed by the initial CV. 
 b. within utterances, the initial CV is not distributed (especially not word-

initially). 
 

288  4.3. [v-w-u] allophony II: analysis 

289  4.3.1. [u] occurs when /v/ is flanked by empty nuclei 
 
Let us now consider all situations discussed on the backdrop of CVCV and 
lateral relations. The discussion shows that the distribution of the initial CV 
under  (99) covers all equations of  (98). 

 
61 [v] is also produced intervocalically, but this cannot be the reason for its occur-

rence at the beginning of the utterance: there is no preceding vowel. 
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When /vdava/ "widow" is pronounced in isolation, a CV unit is dis-
tributed at its left margin: words in isolation are utterance-initial. The rele-
vant representation appears under  (100) below. 

 
(100) /vdava/ in isolation = /CV-vdava/ 
 Gvt Gvt              
 

C V - C V C V C V
| | | |

##  U d a v a [udava] "widow"     
 
For the sake of exposition and without any piece of the demonstra-

tion hinging on it, the underlying melody that represents the three allo-
phones at hand appears as U in representations. The phonetic interpretation 
of this U, then, depends on its syllabic situation: [v] in intervocalic and 
post-coda position, [w] in codas and [u] in nuclei. 

The structure under  (100) features two empty nuclei in a row. The 
one that belongs to the initial CV remains ungoverned, which makes the 
representation ill-formed. The U therefore deserts its native onset in order 
to provide melodic content to the orphan empty nucleus. The result is 
[udava]. 

 (101) below shows that the same configuration is produced utter-
ance-internally when /vdava/ is preceded by a consonant-final word. 

 
(101) /vdava/ preceded by a C-final word 
 Gvt Gvt         
 

C V C V C V - C V C V C V
| | | | | | | |
b <= r a t U d a v y

brat [u]davy 
"the brother of the 
widow" 

 
The only difference with respect to /vdava/ in isolation is the identity 

of the empty nucleus whose orphancy calls for melodic identification: this 
time, it is the final empty nucleus of the preceding word that plays this role. 

 

290  4.3.2. [w] occurs before an empty (and after a contentful) nucleus 
 

Let us now consider [w]. This allophone appears to be the result of a classi-
cal lenition in coda position, i.e. where the underlying /v/ remains ungov-
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erned (and unlicensed) by the following empty nucleus. The relevant repre-
sentations under  (102) show that the three contexts which produce [w] have 
strictly identical representations (irrelevant lateral relations are not men-
tioned). 

 
(102) [w] appears when /v/ is ungoverned (and unlicensed) 
 a. word-initially after a vowel-final word 
 Gvt    Gvt            
 

C V C V - C V C V C V
| | | | | | | | |
t a j a U d a v a [taja wdava] "this widow" 

 
b. in (utterance-) final codas  c. in internal codas 

 Gvt         Gvt    Gvt    
 

C V C V C V C V C V C V C V
| | | | | | | | | | | |
k o r o U k o r o U k a

[korow] "cow Gpl"   [korowka] "cow dim. Nsg" 
 

291  4.3.3. [v] represents intervocalic and strong positions 
 
The last allophone to be considered is [v]. The intervocalic situation is as 
under  (103) below: the /v/ receives government from the following content-
ful nucleus (but remains unlicensed, see § 223) and therefore shows inter-
vocalic behaviour. 

 
(103) [v] appears when /v/ is governed (but unlicensed) 
 a. word-initially after a vowel-final word b. in word-internal position 
 Gvt           Gvt  
 

C V C V - C V C V C V C V C V
| | | | | | | | | | | | | |
t a j a U a d a k o r o U a

[taja vada] "this water"    [kɔrɔva] "cow Nsg" 
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In Strong Position, i.e. when /v/ occurs after an empty (and before a 
contentful) nucleus, [v] is also observed. Table  (104) shows that the nucleus 
following /v/ has governing duties after word-internal codas as much as 
utterance-initially. 

 
(104) /v/ in Strong Position 
 a. in utterance-initial position  b. in post-coda position 
 Gvt        Gvt     
 

C V - C V C V C V C V C V
| | | | | | | | |

##  U a d a b a r U a

Lic          Lic     
 [vada] "water"   [barva] "coloration"   

 
Note that unlike in the case of /vdava/ "widow" where the /v/ is fol-

lowed by a consonant, the U does not need to identify the initial CV, whose 
empty nucleus governed by the first vowel of the word. It therefore remains 
in its original onset position and surfaces as [v]. 

 

292  4.3.4. Summary: empty nuclei drive the surface realisation of /v/ 
 
In sum, it appears that the driving force behind the allophonic variation at 
hand is the distribution of empty nuclei. All four logical possibilities are 
instantiated: /v/ may occur 
1) before an empty nucleus (/korovø/, /taja vødava/),  
2) after an empty nucleus (/CV-vada/, /barøva/),  
3) between empty nuclei (/CV-vødava/, /bratø vødavy/) or  
4) with no adjacent empty nucleus (/korova/, /taja vada/).  

The phonetic realisation of /v/ is entirely determined by this configu-
ration. The following section discusses the other relevant sandhi phenome-
non that occurs in Belarusian, word-initial epenthesis. 
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293  4.4. Word-initial epenthesis 
 
Belarusian i-prothesis concerns the typical Slavic CVC roots which bear a 
vowel that alternates with zero. In Czech for example, the word for "lion" is 
lev in Nsg, but appears as lv-a in Gsg. All (vowel-initial) case markers pro-
voke the absence of the root vowel.62 

The Belarusian situation is interesting because in addition to the 
regular vowel-zero alternation, a prothetic i appears when the root is in zero 
grade and either utterance-initial or preceded by a consonant-final word. By 
contrast, no prothesis is observed after vowel-final words. Table  (105) be-
low provides illustration. The example used is lew "lion", but note that all 
CVC roots of the language whose vowel alternates with zero behave in the 
same way (e.g. l'on "linen", lob "forehead" etc.). 

 
(105) i-prothesis before CVC roots that occur in zero grade 
 context example gloss 
 a. ## __CVC lew lion Nsg 

## __CøC-V i-lva lion Gsg 
 b. �C # __CøC-V brat i-lv-a the brother of the lion 
 c. �V # __CøC-V śastra lv-a the sister of the lion 
 d. �C # __CVC tam jość lew there is a lion 
 e. �V # __CVC malady lew young lion 

 
Under (105a), the Gsg of the Nsg lew is i-lv-a when quoted in isola-

tion (also observe the familiar [w] - [v] alternation). The prothesis also 
appears when the word comes to stand after a consonant-final word as un-
der (105b): brat i-lv-a.

By contrast, the prothetic vowel is absent in case the preceding word 
ends in a vowel as under (105c): śastra lv-a. The prothesis is also absent 
when the root vowel is phonetically present, and in this case irrespectively 
of the lefthand context: after C-final words under (105d) as much as after 
V-final words under (105e). 

The observation is thus that just as for the [v-w-u]-allophony, pho-
nology applies across word boundaries. Also, i-prothesis confirms the 
equivalence of two consonants in utterance-initial position (/lva/ [ilva] like 
/vdava/ [udava]) with a sequence of three consonants that belong to differ-
ent words (/brat lva/ [brat ilva] like /brat vdavy/ [brat udavɨ]). These con-

 
62 Vowel-zero alternations in general and in Slavic in particular are discussed at 

greater length in Scheer (2005), Scheer & Ziková (2010b) and Vol.1 §§69, 76, 
411, 426. 
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texts contrast with the situation where the same clusters are preceded by a 
vowel-final word (/śastra lva/ [ɕastra lv-a] like /taja vdava/ [taja wdava]). 

The analysis is as before. /V/ becoming [u] and the insertion of a 
prothetic vowel are two responses to the same problem: the existence of an 
orphan empty nucleus. The distribution of a CV unit in utterance-initial 
position creates a sequence of two empty nuclei when an alternating CVC 
root bears a case marker, exactly as for /vdava/ under  (100). This is shown 
under (106a). (106b) depicts the situation when a consonant-final word 
precedes a CVC root in zero grade: the result is the same. 

 
(106) epenthesis into the leftmost of two empty nuclei in a row 
 a. epenthesis into the (utter-

ance-) initial CV 
 b. epenthesis into the final empty nu-

cleus of the preceding word 
 Gvt Gvt          Gvt Gvt 
 

C V - C V C V C V C V C V C V C V
| | | | | | | | | |
l e v a b <= r a t l e v a

i i

The only difference with respect to /##vdava/ (equivalent of (106a)) 
and /brat vdavy/ (equivalent of (106b)) is the means that is used in order to 
provide melodic material for the empty nucleus that precedes the root: the 
root-initial consonant is delegated in case of the [v-w-u]-allophony, while 
the response to a vowel-zero alternation in roots is an epenthetic vowel. 

The conditions of epenthesis are thus as simple as under  (107) below. 
 

(107) location and causality of Belarusian i-prothesis 
 all and only those empty nuclei that remain ungoverned are subject to epen-

thesis. 
 
In conclusion, then, the same observation is in order that was made at 

the end of the analysis of the [v-w-u]-allophony: the absence of (empty) 
syllabic material from the beginning of the word is absolutely critical for 
the prothetic process. Were a CV unit inserted before the noun lva in śastra 
lva, prothesis into this word-initial CV would have to occur � but it does 
not. Therefore the initial CV cannot be word-initial in Belarusian. Like [v-
w-u]-allophony, however, the workings of i-prothesis requires that a CV 
unit be distributed in utterance-initial position.  
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In Belarusian as much as in Corsican, then, the initial CV is utter-
ance-, rather than word-initial. 

 

294  5. Word- and utterance-initial CVs and their relation with phases 

295  5.1. Connected speech in TR-only languages 

296  5.1.1. Three types of languages 
 
The idea that words are preceded by an empty CV unit is grounded on the 
observation that in one type of languages, the three phonological properties 
that were mentioned in § 253 always coincide at the beginning of the word:
word-initial clusters are restricted to #TRs, word-initial consonants are 
strong and first vowels of words do not alternate with zero. Another type of 
languages consistently displays the opposite pattern. 

We have seen that this distribution is systematically falsified by ex-
ternal sandhi: in TR-only languages where phonological processes apply 
across word boundaries, no word-initial effect can be observed at all: word-
initial consonants are not systematically strong (they are strong or weak 
according to the left context), and first vowels of words may or may not 
provoke effects of alternation (according to the left context). 

In other words, word-initial effects are simply cancelled in external 
sandhi. This is only logical since what connected speech means is precisely 
the phonological invisibility of word boundaries. Ignoring word bounda-
ries, however, means that what the analyst identifies as a word is not a word 
phonologically speaking � hence there can be no word-initial location, and 
no word-initial effects.63 

Languages thus decide about the size of chunks that are granted an 
autonomous status regarding phonological computation. The chunk size 
that languages often select is the word. In some languages, though, the ut-
terance is granted this status, and this is when connected speech occurs. 
Table  (108) illustrates the two options with an English sentence.64 

63 Recall that "word" is but a cover term for a specific chunk of about word size 
that may vary across languages, that may or may not include clitics etc. 

64 "Autonomous chunk" is of course a descriptive crutch for the phase. The corre-
lation, however, is not trivial and will only be discussed in § 308 below. Until 
then, the notion of autonomous chunk is used informally. 
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(108) autonomous chunk sizes 
 a. autonomous chunk size: the word (no connected speech) 

[[Peter] [[saw] [[his] [friend]]]] 
 b. autonomous chunk size: the utterance (connected speech) 

[Peter saw his friend] 
 
Empty CV units may be distributed at the left edge of autonomous 

chunks and then produce the effects described. This is shown under  (109) 
below, where three different types of languages are defined. 

 
(109) autonomous chunks and their behaviour according to the presence of the 

initial CV 
 effect 1 

morphemes are 
TR-only 

effect 2 
#C is  
strong 

effect 3 
the first vowel of 
words is stable 

 a. type A 
word-initial CV 

yes yes yes 

b. type B 
utterance-initial CV 

yes no no 

 c. type C 
no CV distributed 

no no no 

 
The grey-shaded cell under (109b) is unexpected for the reasons dis-

cussed: if word-initial consonants are strong and the first vowel may alter-
native with zero, any cluster should be possible word-initially. The pattern 
at hand is discussed in the following section. 

 

297  5.1.2. Lexical vs. online effects of the initial CV 
 
All three effects of the initial CV co-occur when it is distributed at the left 
edge of words as under (109a). This is the behaviour of "regular" TR-only 
languages without connected speech phenomena, i.e. where word bounda-
ries disrupt phonological processes. The reverse pattern is found in any-
thing-goes languages as under (109c), i.e. where no restrictions are im-
posed on morpheme-initial (word-initial) clusters; in these languages, the 
two other effects are also absent from the beginning of what the analyst 
identifies as words (more on this pattern in § 313 below). 

The only situation where the three effects do not have a uniform line-
up is under (109b). That is, in TR-only languages, effects 2 and 3 depend 
on the size of the autonomous chunk (word or utterance), but this does not 
extend to the (non-)restriction of morpheme-initial clusters. How come? 
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The issue is familiar from the two case studies: on the one hand, mor-
phemes in Corsican (§ 270) and Belarusian (§ 285) strictly follow the TR-
only pattern � a diagnostic that should enforce the presence of the initial 
CV at the left edge of words. But on the other hand words cannot be pre-
ceded by an empty CV in these languages because this CV would stand in 
the way of phonological processes that apply across word boundaries 
(§§ 284,  293). 

The key to this apparent paradox was already mentioned in § 261: 
while effect 2 (#C is strong) and effect 3 (first vowel of words is stable) are 
the result of online computation, the existence of #RT-initial morphemes is 
a lexical property of each item. Online computation, however, cannot im-
pact lexical properties of morphemes. That is, #RT-initial lexical pieces that 
the analyst identifies as morphemes could exist (i.e. survive phonological 
computation) in cases where the autonomous chunk is the utterance, i.e. in 
connected speech. But this bare opportunity cannot conjure up actual #RT-
initial morphemes if the lexicon of the language has no such items in stock. 

 

298  5.1.3. Why are #RT-initial morphemes absent in TR-only languages that 
accommodate external sandhi? 

 
The issue raised by the grey-shaded cell in (109b) thus reduces to the ques-
tion why languages with connected speech should show any correlation 
between a lexical property of morphemes (the restriction of morpheme-
initial clusters to TRs) and the initial CV at all. That is, why do #RT-initial 
items not freely occur in all languages where the autonomous chunk size is 
the utterance? 

There are two possible answers: either the absence of #RT-initial 
lexical items is an accidental gap, or the utterance-initial CV that is present 
in these languages induces lexicon optimisation. Suppose a language where 
the initial CV used to be distributed at the beginning of words (i.e. a type A 
language), but now either occurs only at the beginning of the utterance 
(type B) or is not distributed at all anymore (type C). The lexical stock of 
morphemes will be TR-only when the innovation takes place.  

 

299  5.1.4. Type A > type C (no initial CV at all) 
 

In type C systems where no initial CV is present anywhere, RT-initial mor-
phemes can freely occur: grammar does not object against their existence.  
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In order for such a language to acquire RT-initial morphemes, some 
time will have to pass so that either new lexical items come in (acronyms, 
borrowings etc.), or native phonological processes create RT-initial items 
based on the TR-only stock. This is what happened in Slavic when the yers 
fell out: while Common Slavic was a TR-only language, daughter lan-
guages such as Czech or Russian accommodate RT-initial morphemes when 
#R-yer-TV become #RTV (this case is discussed at greater length in § 320 
below).  

It was also mentioned in § 253 that French may be a more recent in-
stance of a type A > type C evolution: some speakers regularly drop the 
first vowel of words even in utterance-initial position (reprends du gateau 
is pronounced [χpχã]. Other candidates are English (where initial un-
stressed vowels may be left out under certain conditions: b'nana, t'morrow,
p'tato) and many Southern varieties of German where initial schwas may 
also be dropped (e.g. Swabian where the equivalent of the Standard gehabt 
[gəhapt] "had (past part.)" is pronounced [kheet], including in utterance-
initial position). 

 

300  5.1.5. Type A > type B (utterance-initial CV): lexicon optimisation 
 

In type B languages where the initial CV is still distributed utterance-
initially, the situation is as follows: RT-initial items can occur freely in ut-
terance-internal position, but are ruled out utterance-initially.  

Such a situation may produce an effect of lexicon optimisation. This 
notion may refer to quite different things pending on the theoretical orienta-
tion and other factors. The basic idea, however, provides an answer to the 
question that we are after: an entire lexicon is shaped according to the con-
ditions that lexical items experience during computation (e.g. Prince & 
Smolensky 1993:§9.3, Yip 1996, Bermúdez-Otero 1999:124, Inkelas 1995). 
In a nutshell, Bermúdez-Otero (2003:29) provides the following formula-
tion (after Hale 1973:420): prefer inputs that are well-formed outputs. 

In our case, the effect on the shape of lexical pieces is produced be-
cause all lexical items of a language must be able to occur in all positions 
in a sentence. Were an RT-initial morpheme stored in a type B language, it 
could be used until it is inserted in utterance-initial position, where it would 
trigger the ill-formedness of the sentence. This would amount to a situation 
where some lexical items are excluded from a small subset of positions, in 
our case utterance-initially. 
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Another way for putative RT-initial items to survive computation in 
type B languages is of course a repair: one could imagine that RT-initial 
morphemes simplify their initial cluster in case they occur in utterance-
initial position (where the cluster is ill-formed). Or the utterance-initial 
position could trigger an epenthesis: this is precisely the description of the 
Belarusian i-prothesis (§ 293). Repair strategies are further discussed in 
§304 below.  
 

301  5.1.6. Why is there no "syntactic" absolute ungrammaticality? 
 
A pattern whereby some lexical items are excluded from occurring in spe-
cific positions of the linear string for phonological reasons (in our case RT-
initial words in utterance-initial position in type B languages) does not ap-
pear to be on record in natural language. Absolute ungrammaticality exists 
(e.g. Orgun & Sprouse 1999, Törkenczy 2002, Rice 2005), but seems to 
always concern specific morphological constructions that are created by 
inflection or derivation where the result is phonologically ill-formed, with 
speakers unanimously refusing to apply any repair. The result are empty 
cells in inflectional or derivational paradigms. 

Rice (2005) opens his article with the following description of this 
phenomenon. 

 
(110) "When a morphological operation yields a form which is phonologically 

infelicitous, that cell in the paradigm experiences one of three fates. Either it 
is filled with a phonologically 'repaired' form, or it is filled with a substitu-
tion from elsewhere in the paradigm, or the cell remains empty such that 
there is a gap � which in turn may ultimately be filled by periphrasis or 
circumlocution." Rice (2005:156, emphasis added) 
 
Rice thus seems to confirm the fact that cases of absolute ungram-

maticality exclusively occur at the word level. There do not appear to be 
cases where some phonological property of a lexical item is responsible for 
its non-occurrence in a specific syntactic context. In other words, absolute 
ungrammaticality seems to always be created by phonological computation 
that applies at the word level, even though there is no obvious reason: in-
stead of empty cells in a morphological paradigm, phonological computa-
tion could as well create empty slots in the structure of larger chunks when 
applying across word boundaries.  
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302  5.2. The distribution of the initial CV 

303  5.2.1. Diagnostic 1: connected speech guarantees the absence of the initial 
CV 

 
The lesson from the study of connected speech is that the initial CV must 
not be present whenever phonology applies across word boundaries. This 
diagnostic is absolute and does not suffer any exception, at least for proc-
esses which are conditioned by syllabic/positional factors (i.e. involving 
constituent structure and lateral relations). Purely melody-driven process 
(such as for instance palatalisations), however, may be exempted: they may 
not care for whether an empty CV unit separates the trigger and the patient 
(the distinction between positional and adjacency-driven processes was 
discussed in § 130).  

Also, it was shown in § 261 that process-specific external sandhi, i.e. 
patterns where the same syntactic division blocks some phonological proc-
ess but not others, cannot be dealt with representationally in Direct Inter-
face. Process-specificity in external sandhi must be due to procedural man-
agement such as PIC à la carte. This holds true with the same proviso as 
before, i.e. only for syllable-related processes. 

 

304  5.2.2. Diagnostic 2: RT-initial words guarantee the absence of the initial 
CV, except if repair occurs 

 
Another unmistakable diagnostic for the absence of the initial CV is the 
presence of RT-initial morphemes in a language. The distribution of an 
initial CV at the left edge of words in anything-goes languages is out of the 
question since the structure created, /CV-RøTV�/, is ill-formed: two 
empty nuclei that are computed in the same phase occur in a row. 

If lexicon optimisation is really systematic (i.e. if there is no such 
thing as "syntactic" absolute ungrammaticality, see § 301), the initial CV 
cannot be distributed only in utterance-initial position either: the ill-
formedness of RT-initial morphemes in this position would cause lexicon 
optimisation, that is the elimination of RT-initial lexical items. 

The only way for the initial CV to occur in languages that feature 
RT-initial words is when a repair effect is systematically observed. That is, 
suppose Belarusian possessed lexical items that are RT-initial (recall that 
RT-initial forms are only created by phonological computation in this lan-
guage: lew - i-lv-a "lion Nsg, Gsg"). The systematic repair that is observed, 
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i.e. vowel epenthesis before RT clusters (see § 293), would then make the 
system viable. 

 

305  5.2.3. Diagnostic 3: online effects of the initial CV guarantee its presence 
 
Besides the two diagnostics for the absence of the initial CV that have been 
discussed, there is also a diagnostic for its presence. This is when the two 
online effects of the initial CV are observed (see § 296): if the initial conso-
nant of words is strong, and if the first vowel of words cannot alternate 
with zero, words must be preceded by an empty CV unit.  

Note that this is entirely independent of the size of the phonologi-
cally autonomous chunk which may be either the word or the utterance. 
The only reason for the existence of the two online effects mentioned is the 
presence of an initial CV at the left edge of words. Otherwise the strength 
of word-initial consonants would be calculated like in Belarusian (§ 287), 
i.e. according to the right-edge properties of the preceding word. The same 
holds true for the stability of the first vowel. 

In other words, if the management of process-specific external san-
dhi can only be procedural, the management of the two online effects of the 
initial CV can only be representational.  

 

306  5.2.4. Typology of sandhi killers and their combination 
 
On the preceding pages, two means of interrupting the communication be-
tween words have been discussed, one representational (the initial CV), 
another procedural (the PIC). Let us now explore the way the two sandhi 
killers combine. In order to do that, we ignore for the time being the addi-
tional parameter regarding the two ways in which the initial CV may be 
distributed, i.e. word- or utterance-initially. The only context considered is 
the one between two words. 

We have come across the Corsican/Belarusian type where both barri-
ers are absent. The diagnostic for the absence of both PIC effects and the 
(word-)initial CV for word-sized chunks is the fact that the initial behaviour 
of a word is calculated with respect to the shape of the end of the preceding 
word: the initial consonant is strong if the preceding word is consonant-
final, but it shows intervocalic behaviour in case a vowel-final word stands 
to its left. Were words subjected to the PIC, no cross-word calculus would 
be possible; were a word-initial CV present, it would produce the two 
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online effects, i.e. the invariable strength of the initial consonant and the 
impossibility of the first vowel to alternate with zero. 

Note that the absence of the two online effects allows for yet another 
pattern: unlike in Corsican/Belarusian, the strength of the word-initial con-
sonant and the value of the first vowel of the word may also not be calcu-
lated with respect to the right-edge properties of the preceding word. This is 
the case in languages without connected speech, i.e. where every word is 
computed in its own right due to a PIC effect. In absence of external san-
dhi, then, the (word-)initial CV may or may not be present. In case it is not, 
word-initial consonants are expected to show invariable intervocalic behav-
iour: the first vowel does not have any governing duties and will target its 
own onset. As we will see in § 331, this is the situation in Greek: the 
strength of word-initial consonants does not depend on properties of the 
preceding word, and their value is always intervocalic. 

The other pattern is a situation where the initial CV is present, but 
where there is no connected speech. This is the case of typical Indo-
European languages such as German or English: word-initial consonants 
are strong no matter what, and first vowels are protected against vowel-zero 
alternations. Given the proviso regarding the current evolution of French, 
(varieties of) German and English towards systems where the first vowel 
may be left unpronounced (see § 299), a better representative of the pattern 
at hand is Old French (i.e. the evolution from Latin to Old French). In this 
language, there is no ambiguity regarding the fact that first consonants are 
strong, and that first vowels are protected against being dropped. 

The three patterns discussed are summarised under  (111) below. 
 

(111) online effects of the CV 
=

initial CV present 

no external sandhi 
=

PIC effect 
 Corsican, Belarusian no no 

Greek no yes 
 Old French yes yes 
 ?? yes no 

 
The fourth logical possibility describes a language where phonology 

applies across word boundaries, but where words are separated by an initial 
CV. While the diagnostics for the presence of the initial CV will be easy to 
come by, some cross-word phenomena other than word-initial strength and 
the alternating ability of the first vowel will have to be found in order to 
determine that despite the presence of the initial CV there is external san-
dhi. 
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In sum, the four patterns may be represented as under  (112) below 
(where square brackets identify PIC-triggering autonomous chunks). 

 
(112) cross-word situation 
 Corsican, Belarusian [�word  word�] 

Greek [word] [word] 
 Old French [CV-word] [CV-word] 
 ?? [�CV-word CV-word�] 

 

307  5.3. Phonological evidence for phases and its relation with syntactic 
evidence 

308  5.3.1. What the initial CV is initial of: phases 
 
On the preceding pages the descriptive crutch "autonomous chunk" was 
used in order to refer to those stretches of the linear string that show the 
two online effects of the initial CV at their left edge. We have come across 
two patterns: the initial CV may occur either word- or utterance-initially. 
Inside these chunks, phonological computation is continuous: no edge-
effects are observed within words (there is nothing like morpheme-initial 
strength) in those languages where the initial CV is word-initial, and edge-
effects are not encountered within utterances in the other type of language 
(where phonology applies across word boundaries). 

It may thus be concluded that the portions of the string that we are 
talking about are computational domains, i.e. phases in modern vocabulary. 
This means that what the initial CV is actually initial of are phases. The 
initial CV may therefore be regarded as a marker of phase boundaries. We 
have come across phonological evidence for two chunk sizes that have this 
status, but nothing indicates a priori that there is no language that shows 
phonological effects of phase boundaries for some intermediate chunk size, 
i.e. between the word and the utterance. At the same time, though, it is ob-
vious that these two specific chunk sizes are critical and recurrent "barriers" 
for phonological processes across languages. 

What we knew anyway from § 99 is that chunk definition, i.e. the de-
lineation of phonologically relevant stretches of the linear string, is done by 
phases. There are two competing ways of doing chunk definition, represen-
tational (by the units of the Prosodic Hierarchy) and procedural (by cycles, 
today called phases). Since on the assumptions of Direct Interface there is 
no place for diacritics such as the Prosodic Hierarchy, chunk definition is 
necessarily phase-based. 
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309  5.3.2. The (non-) match between phases and the initial CV 
 
Given our ability to detect phase boundaries on phonological grounds, an 
obvious question is how the phonological evidence for phases correlates 
with morpho-syntactic phase structure.  

The mapping is certainly not trivial. Chomsky's (2000) original take 
on phasehood identifies CP and vP, maybe DP (Chomsky 2005:17f), as 
phase heads. Since then there is a constant trend to grant phasehood to 
smaller and smaller chunks (den Dikken 2007:33 provides an overview, 
also BlueVol §773): the DP track is followed, but DP-internal phases are 
also argued for (Matushansky 2005). TP is another item under debate: 
while Chomsky (e.g. 2000:106, 2004:124) is explicit on the fact that TP 
does not qualify as a phase head (because it is not propositional), den Dik-
ken (2007) points out that according to Chomsky's own criteria, this con-
clusion is far from obvious. TP is indeed assumed to act as a phase head in 
a growing body of literature, and nodes below TP such as Voice0 (Baltin 
2007, Aelbrecht 2008) and AspP (Hinterhölzl 2006) are also granted 
phasehood. The vanishing point of the atomisation of phasehood is a situa-
tion where all nodes trigger interpretation; or, in other words, where inter-
pretation occurs upon every application of Merge. This radical position � 
Spell-out-as-you-Merge � is advocated by Samuel Epstein and colleagues: 
Epstein et al. (1998), Epstein & Seely (2002, 2006). 

The field is in steady movement, but even on the most conservative 
count, i.e. Chomsky's initial vP and CP, there is a "syntactic" phase be-
tween the word and the utterance: vP. Less conservative perspectives place 
many more phase boundaries in this area, none of which seems to leave any 
phonological trace.  

It is not really probable that this is due to insufficient analysis, or to 
the lack of cross-linguistic study of phonological traces of phase bounda-
ries: it is hard to imagine a language where word-initial consonants are 
strong, and first vowels of the word stable, but only in words that happen to 
be vP-initial (or TP-initial etc.). Also, we have seen a language, Corsican, 
where there is definitely no phonological trace of the spell-out of chunk 
sizes that range between the word and the utterance: (at least) vP will be a 
phase in Corsican as well, but its spell-out does not leave any phonological 
trace. 

Given our current understanding of syntactic phase structure and the 
(certainly incomplete) inventory of chunk sizes that produce phonological 
traces, the only good match between "syntactic" and "phonological" phases 
is the CP, which corresponds to what is called the utterance above. The 
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other chunk size that produces phonological effects (and massively so), the 
word, is not anything that is known to be a syntactic phase.  

Table  (113) below recapitulates the bumpy match between syntactic 
phases and phonologically autonomous chunks. 

 
(113) bumpy match between syntactic and phonological evidence for phases 
 phases 

(syntactic evidence) 
autonomous chunks 
(phonological evidence) 

 

CP utterance good match 
vP � no phonological trace 

 TP � no phonological trace 
DP � no phonological trace 
� � no phonological trace 
� word no syntactic trace 

 
The following section examines the match between phases and the 

initial CV, rather than between phases and autonomous chunks, which is 
not quite the same thing. 

 

310  5.3.3. PIC and the initial CV à la carte: phases may or may not leave 
phonological traces 

 
Fortunately, the picture is not quite as misty as  (113) appears to indicate. 
This is because there is no reason to believe that every phase must leave a 
phonological trace in terms of the initial CV (and its associated online ef-
fects). We actually know that the contrary is true: the distribution of the 
initial CV is parameterised, and the initial CV is completely absent from 
some languages, i.e. anything-goes languages (§ 304). 

There is thus an inclusive relationship between phases and the initial 
CV: the CV unit is always initial of a phase � that is, the only position 
where it can occur is at the left edge of a phase. The reverse, however, is 
not true: there are many phases that are not headed by an initial CV. This is 
good news for those lines under  (113) where syntactic phases have no pho-
nological match. On the other hand, it urges syntactic theory to acknowl-
edge phasehood for words. That words are an important and cross-
linguistically pervasive "barrier" for phonological processes is an unchal-
lengeable fact that runs through the entire phonological literature (BlueVol 
§811). 

The bottom line is thus that there is a decision made somewhere re-
garding the distribution of the initial CV over phases: this phase gets one, 
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but that phase does not. The match between phases and initial CVs may be 
partly universal: some phases, say, TP (according to Chomsky) may be 
disqualified for carrying the initial CV. This may explain the lack of phono-
logical response for most of the lines under  (113). 

In any event, there must be some space for parameterisation since we 
know that the word may or may not be elected as a CV-carrying phase 
(connected speech is the result of its non-election). 

Finally, the selective heading of phases by a CV unit does not come 
as a surprise given what we know about the process-specificity of external 
sandhi phonology (§ 261). If the PIC is responsible for blocking word stress 
computation across word boundaries in English, it applies à la carte to 
stress, but not to flapping. The discussion of the behaviour of the initial CV 
leads to the same conclusion: chunks (i.e. phases) are determined in mor-
pho-syntax and exist independently of whether they are "mobilised" in 
phonology, i.e. of whether or not they leave a phonological trace. Phono-
logical traces are either produced by making a (specific) phonological 
computation subject to the PIC at a specific chunk size, or by inserting a 
CV unit at the left edge of a phase. 

Hence phase boundaries may, but do not need to be accompanied by 
phonological effects. Phases have a procedural (the PIC) and a representa-
tional (the initial CV) way of leaving a trace in the phonology � both are à 
la carte.  

 

311  5.3.4. Phonological evidence for the right edge of phases 
 
Thus far we have only inquired on phonological evidence for the left edge 
of phases, for which the diagnostic of the initial CV was used (i.e. the two 
online effects that it produces). An obvious question is what kind of phono-
logical evidence we can come by for the delineation of the right edge of 
phases. 

In § 204, CVCV and the Coda Mirror were revised according to inter-
face requirements from Direct Interface and One-Channel Translation. One 
thing that was done is the redefinition of the parametric system of final 
empty nuclei (FEN). It was pointed out in § 239 that FEN are word-final (or 
morpheme-final), but phase-initial: final nuclei are the first item of the lin-
ear string that is interpreted by phonological computation and, in case they 
are empty and therefore come with undefined phonological (lateral) proper-
ties, these need to be filled in by the system. Therefore the phonological 
(lateral) properties of final empty nuclei (but not of final filled nuclei) are 
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defined by a parametric choice. This in turn provides clear phonological 
diagnostics for the right edge of phases, which are shown under  (114) be-
low. 

 
(114) FEN-based diagnostics for the right edge of phases 
 a. FEN are governed by parameter 
 b. the lateral actorship of FEN (i.e. ability to govern and to license) is 

defined by parameter 
 
Both properties are easily identifiable empirically. FEN must be gov-

erned by a parametric decision when the first vowel of the following word 
is unable to provide government. This is the case for example in TR-only 
languages which show the two online effects of the initial CV at the begin-
ning of words: the initial CV must then be present word-initially, which 
means that it separates words and disables the first vowel of words to gov-
ern the FEN of the preceding word: in /[�Cø]word 1-CV-[CV�]word 2/, the 
first vowel of the second word cannot reach the FEN of the first word be-
cause the initial CV stands in the way. But also, RT-initial words in any-
thing-goes languages are by definition unable to govern preceding FEN 
since their first vowel is called to govern the empty nucleus that is enclosed 
in the RT cluster. This list of diagnostics for (114a) is not exhaustive: other 
arguments may be brought to bear in order to identify the fact that a FEN is 
governed by parameter, rather than by a contentful nucleus to its right. 

Word-internally, the autonomy of computational domains typically 
results in repairless stacking of consonants at their right edge: a word such 
as English sixths [sɪksTs] identifies as [[[sixø]thø]sø], i.e. accommodating 
three domains whose final empty nucleus is governed by parameter and 
hence independent of any potential governor. In Government Phonology, 
the occurrence of otherwise impossible configurations at the right edge of 
morpheme breaks has always been taken as a diagnostic for a domain 
boundary (see BlueVol §329). 

The diagnostic for (114b) is easier to apply: any time FEN are found 
to be able to govern and license, this ability must stem from a parametric 
choice. This is because regular empty nuclei, i.e. those which are governed 
by a following nucleus rather than by parameter, are laterally disabled (pre-
cisely because they are domain-internal, not domain-final). The only way 
for empty nuclei to be entitled to govern and license is when they are 
granted this ability by parameter. The empirical effect of FEN that govern 
and license is, roughly speaking, extrasyllabicity (see §§ 208,  230). 
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In sum, phonology provides good and easily identifiable evidence for 
the right edge of phases. Unsurprisingly, the verdict is the same as before: 
phonology identifies right phase boundaries for two chunk sizes, the word 
and the utterance. That is, we have seen that connected speech may or may 
not ignore word boundaries; in case it does (at least in the languages stud-
ied), however, the right edge of the utterance shows relevant phonological 
traces of phase edges. 

Also, the situation at the right edge of computational domains is the 
same as at their left edge in that the marking is optional: it is not the case 
that all right edges systematically leave a trace in the phonology (BlueVol 
§§225, 272). Like left edge boundaries (through a PIC or a CV effect), right 
edge boundaries sometimes do, but at other times do not provide a phono-
logical means to detect them. 

 

312  5.4. Conclusion: spell-out is symmetric, but allows for free rides 
 
In sum, the skeleton of cross-word phonology is phase structure: phase 
boundaries may or may not be armed with a PIC and an initial CV � this is 
what parametric variation is made of in the communication of morpho-
syntax with phonology. 

This perspective is interesting in the context of the debate regarding 
asymmetric spell-out, i.e. the independent access of LF and PF (BlueVol 
§567). A basic (if often tacit) assumption of phase theory is that LF and PF 
phases are always concomitant: when a given node is hit upon spell-out, its 
content is sent to and interpreted at both LF and PF. It is obvious that phase 
theory would be significantly weakened if it turned out that a given node 
could be independently spelled out at LF and PF. Chomsky (2004) is ex-
plicit on this. 

 
(115) "Assume that all three components are cyclic. [�] In the worst case, the 

three cycles are independent; the best case is that there is a single cycle 
only. Assume that to be true. Then Φ [the phonological component] and Σ
[the semantic component] apply to units constructed by NS [narrow syn-
tax], and the three components of the derivation of <PHON, SEM> proceed 
cyclically in parallel. L [language] contains operations that transfer each 
unit to Φ and Σ. In the best case, these apply at the same stage of the cycle. 
[�] In this conception there is no LF: rather, the computation maps LA 
[lexical array] to <PHON, SEM> piece-by-piece cyclically." Chomsky 
(2004:107) 
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Responding to empirical pressure from various sides, though, inde-
pendent LF and PF spell-out is proposed or considered by, among others, 
Maru�ič (2005), Maru�ič & �aucer (2006), Felser (2004), Matushansky 
(2005), den Dikken (2007), Megerdoomian (2003) and Caha & Scheer 
(2008). 

There is no doubt that simultaneous phases are to be preferred. The 
question is whether they resist empirical pressure. The parametric scenario 
discussed above formally maintains simultaneous spell-out, but in fact al-
lows for interpretation to be vacuous: the phase structure of a sentence is 
uniquely defined at the morpho-syntactic level. Every time a phase head is 
hit upon spell-out, its content is sent to both LF and PF. Every phase is thus 
processed by both interpretational modules, but this does not mean that an 
effect is systematically encountered: there are "free rides". That is, at least 
for PF a phonological footprint is only left behind if either a PIC condition 
or a CV unit is associated to a phase. Whether this is the case or not is a 
matter of parametric choice. In other words, all phases are treated in the 
same way by morpho-syntax, but not by PF and LF. 
 





Chapter 4 
313  Restrictions on word-initial clusters: literally 

anything goes in Slavic and Greek 
 

314  1. A binary typology of grammatical restrictions on word-initial 
clusters 

315  1.1. Distributional gaps in initial RT-clusters must be accidental 
 
It is generally admitted that gaps in word-initial consonant clusters are sys-
tematic, not accidental. An oft-quoted illustration is the pair blick - lbick.
Neither item is an actual English word, however the former could be one 
because its initial cluster is well formed (sonority increases), while the lat-
ter could not for its initial cluster violates sonority sequencing. That sonor-
ity sequencing is a property of English grammar is shown by the different 
attitude that natives adopt in regard of the two words at hand: lbick is not a 
possible word for any speaker, while blick could enter the language at any 
time if it acquired a meaning. 

The conclusion, then, is that the set of existing initial clusters in a 
language qualifies as a natural class and is defined by grammar. In the Eng-
lish case and in many other languages, the natural class in question may be 
described by the statement "within initial clusters, sonority must increase" 
(i.e. sonority sequencing).65 On this count, non-occurring clusters such as 
#lb are absent since they violate grammar (systematic gap), not because of 
some lexical accident (accidental gap). 

One consequence of the initial CV is that this line of reasoning holds 
only true for TR-only languages. Consider the representation of initial clus-
ters in presence and absence of the initial CV under  (116) below (repeated 
from § 250). Note that whether the initial CV is distributed word- or utter-
ance-initially is irrelevant in TR-only languages since even a restricted 
presence only in the latter context may enforce a TR-only lexicon through 
lexicon optimisation (see §§ 300f). 

 

65 With the well-known exception of s+C clusters, which do not impact the dis-
cussion below. 
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(116) restrictions on initial clusters 
 initial CV present  initial CV absent 
 a. #TR well-formed b. #RT ill-formed  c. #TR and #RT well-

formed 
 Gvt Gvt   Gvt   Gvt 
 

C V - C V C V C V - C V C V C V C V C V C V
| | | | | | | | | | | |
T R V R T V T R V R T V

In languages that possess the initial CV, #RT clusters are ill-formed 
since the first vowel of the word is preceded by two empty nuclei, one of 
which will remain orphan (as under (116b)). By contrast, in languages 
where the initial CV is not distributed, both #TR and #RT clusters are well-
formed. This is shown under (116c): since there is only one empty nucleus 
to be silenced, the first vowel of the word can always do the job no matter 
what the sonority slope of the cluster. Hence any two consonants in a row 
can exist word-initially: the system in question is an anything-goes lan-
guage. 

 

316  1.2. "Anything goes" is to be taken literally 
 
In this context, "anything-goes", is to be taken literally: the grammar of 
such a language will not object against any sequence of initial consonants. 
Therefore, the absence of some particular initial cluster is always acciden-
tal. For instance, #rt occurs in Polish (e.g. rtęć "quicksilver"), but #rp does 
not. Unlike in the case of the non-occurring English #lb, Polish grammar 
does not outlaw #rp, which is just as well-formed as #rt. 

Also note that the presence of #RT clusters, however rare they may 
be, enforces the classification of a language in the anything-goes group: 
#RT clusters cannot survive in a TR-only environment. 

Another obvious reflection of the difference between TR-only and 
anything-goes languages is the fact that the former typically instantiate all 
initial clusters that their grammar allows them to build.66 That is, all logi-
 
66 This is true at least for combinations of stops and liquids, to which the follow-

ing discussion is restricted. The management of nasals in initial clusters is 
much less regular: usually #TN does not occur (e.g. English, French), and even 
in case it does (like in German), the variety of clusters is vanishingly small (in 
German #kn, #gn exists, but not #pn, #km etc.). Clements (1990) provides a 

<=
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cally possible obstruent-liquid combinations (with the pervasive exception 
of #tl, #dl) are found in Italian, German, French and the like. By contrast, 
languages that feature #RT clusters typically do not possess all logically 
possible combinations of #RT, #RR and #TT (cf. the Polish example, on 
which more in § 320 below). However, just like TR-only languages, they do 
feature all logically possible obstruent-liquid combinations (though this 
time typically including #tl, #dl, as for example Czech and Polish). 

 

317  1.3. The initial CV predicts a strictly binary typology: #RT yes/no 
 
The management of restrictions on word-initial clusters by the initial CV 
thus predicts a strictly binary typology. As we will see in the following 
section, an examination of the surface suggests that anything-goes lan-
guages may be more or less close to the TR-only bottom line: Classical 
Greek has just a few non-TR clusters, Slavic languages show quite a num-
ber of them, while Moroccan Arabic instantiates all logically possible se-
quences of Ts and Rs.  

Counter to this impression of gradience, the initial CV predicts that 
all anything-goes languages share the same grammar as far as word-initial 
clusters are concerned: any sequence is well-formed, and those which do 
not occur may enter the language tomorrow. Thus #rp is absent in both 
English and Polish, but for different reasons: its absence is a systematic gap 
in the former, but mere lexical accident in the latter.  

Hence there are only two types of languages phonologically speak-
ing: those which impose a restriction on initial clusters (TR-only), and 
those which do not (anything-goes). 

 

318  1.4. #RT clusters across languages 
 
Cross-linguistically, #TR-only and anything-goes systems exhaust the re-
cord of languages that admit initial clusters (see § 255): the logical possibil-
ity of RT-only languages is not provided for by natural language. Therefore 
#TR and #RT clusters entertain an implicational relationship: if a language 
possesses the latter, it will also feature the former; the reverse, however, is 
not true. It was shown in § 255 that the initial CV predicts the absence of 

 
cross-linguistic overview of this issue, which is known under the label of rela-
tive sonority distance. 
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RT-only languages and the implicational relationship of #TR- and #RT-
clusters. 

The prediction of a strictly binary typology faces an empirical record 
on the anything-goes side which does not look uniform at all. Languages of 
this group are not very frequent, and their distribution seems to follow 
fairly robust genetic/geographic patterns (this of course does not exclude 
their presence elsewhere). Clements (1990:288ff) for example provides a 
list of anything-goes languages; these typically include (or occur in) mod-
ern occidental Semitic (e.g. Moroccan Arabic), Berber, Slavic, Greek, Cau-
casian languages and Salish (native American Northwest, e.g. Bagemihl 
1991).67

Among these languages, the number and nature of #RT, #RR and #TT 
clusters show important variation: in some cases only a few sonority-
offending sequences are present, while in others many such groups exist. 
Still in others, all logically possible combinations of two consonants indeed 
occur word-initially. Moroccan Arabic is on this end of the spectrum. Table 
 (117) below offers illustration for some combinations and their mirror im-
age (further detail may be found in Barkaoui 2000, Kaye 1990b and Vol.1 
§§383ff). 

 
(117) Moroccan Arabic: all logically possible combinations of #CC occur  

#C1C2 #C2C1 gloss
br�d rb�T to freeze, to tie  
Dr�b rDa to hit, to accept  

 gl�÷ lga to take away, to find  
 bka kb�r to cry, to become big  
 nz�l zna to go down, to commit adultery  
 dna nd�m to approach, to regret  
 bqa qb�l to stay, to accept  

 
On the other end of the spectrum, Classical Greek is known for word-

initial #pt, #kt (as well as aspirated versions thereof), #bd, #gd and #mn, 
but lacks all other sonority-offending groups. One way to approach this 
pattern would be to acknowledge that the language allows for #TT and #RR 
(and of course #TR), but not for #RT. This does not explain, however, why 
it is far from instantiating all logically possible #TTs and #RRs: even on 

 
67 Greenberg (1978:258) records 12 anything-goes languages, but his data are not 

reliable: among them are French, Persian and Icelandic. 
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this assumption, the number of existing clusters is only a very small subset 
of the number of logically possible clusters.68 

The Slavic family is located somewhere in the mid-field of this spec-
trum: more permissive Slavic languages such as Czech and Polish allow for 
much more variation among possible #RT clusters than Greek, but they are 
still far from the Moroccan Arabic mark. 

 

319  1.5. Slavic and Greek: the rationale of the argument 
 
The following pages discuss the Slavic and the Greek case in detail.69 The 
goal is to show that against the standard analysis but as predicted by the 
initial CV, the missing #RT clusters are indeed accidental, rather than sys-
tematic gaps. 

Slavic is considered first in § 320 because this language family offers 
a line of attack that is inoperative for Greek: Slavic does not afford any 
sonority-based generalisation regarding existing initial non-TR clusters 
(while existing Greek non-TR clusters may be said to reduce to #TT and 
#RR). Thus the claim that the occurring sonority-offending clusters are 
lexical accident is far more outrageous in Greek than it is in Slavic. 

For Slavic, it is shown that occurring clusters (or non-occurring clus-
ters for that matter) do not constitute a natural class of any kind. Looking at 
them from all possible angles, there is no rationale that is able to character-
ise all and only those sequences which are (non-)existing. 

By contrast, the hypothesis that credits lexical accident is supported 
by a diachronic generalisation: all modern Slavic #RT clusters have come 
into being through the loss of a yer. The two consonants of a Common 
Slavic (CS) sequence #RyerT were of course not subject to any co-
occurrence restriction. Therefore their reunion through the loss of the yer 
creates a randomly structured sequence, both as far as its members and as 
gaps are concerned: #rp does not exist in any Slavic language simply be-
cause CS happened not to feature any lexical item with the initial sequence 
#r-yer-p. 
 
68 I am not familiar with the distribution of all anything-goes languages quoted, 

but a reasonable assumption is that there is none which restricts offending ini-
tial clusters to either #RT, #TT or #RR (or any two-member combination 
thereof) while exhausting all logical possibilities within this putative group. It 
was pointed out to me that Georgian (Caucasus) could be a counterexample. I 
leave the question open for further study. 

69 An abridged version of the Slavic argument has appeared as Scheer (2007). 
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Also, it is shown that new words (loans, acronyms) with non-
occurring initial #RT clusters may freely enter Slavic anything-goes lan-
guages. This is predicted if gaps are accidental. It is also expected that 
speakers of TR-only languages (whose initial clusters are under grammati-
cal control) rebel against sonority-offending loans: lbick could never enter 
English (but could enter Russian). 

Finally, it is shown that CVCV and the initial CV make a prediction 
to the end that there can only be one "extrasyllabic" consonant at most at 
the left edge of words. While this appears to be true, customary extrasyl-
labic analyses of (Slavic) #RT clusters do not impose any restriction on the 
number of extrasyllabic consonants that can occur in a row. Empirically, 
though, sequences of extrasyllabic consonants are absent from the record 
(§ 330). 

In a second step, Greek is considered (§ 331). The discussion is based 
on work by Seigneur-Froli (2003, 2006), who shows that despite the appar-
ently sonority-driven definition of initial clusters in this language (#RR and 
#TT are found, but #RT is missing), occurring and non-occurring sequences 
are lexical accident. The absence of expected #RT clusters in the language 
is shown to be due to the fact that the conditions for their creation in pre-
classical times were not met. 

Since Greek initial clusters experience exactly the same grammatical 
restrictions as in Slavic #RT-featuring languages (i.e., none), any initial 
cluster and its reverse must be able to enter Greek tomorrow. This predic-
tion is shown to be borne out in Lesbian. Seigneur-Froli (2006) and 
Seigneur-Froli & Goudi (2007) discuss synchronic alternations in this insu-
lar dialect of the Northern group where unstressed high vowels are synco-
pated (§ 344). Just as the loss of Slavic yers, this process indeed blindly 
creates any kind of cluster and its reverse. 

Finally, Greek also allows to test another prediction made by the ini-
tial CV: word-initial consonants are supposed to be weak in anything-goes 
languages (§ 251). This is indeed what is observed in the evolution from 
Classical to Modern (Demotic) Greek, where word-initial consonants be-
have like their intervocalic peers (§ 334). 
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320  2. #RT clusters in Slavic 

321  2.1. The corpus 
 
Over the years (a first version has appeared in Scheer 2000a), I have at-
tempted to establish a data base which provides an exhaustive record of all 
words that begin with a sonorant-obstruent cluster in 13 Slavic languages: 
Czech, Slovak, Polish, Upper Sorbian, Lower Sorbian, Kashubian (West), 
Bulgarian, Macedonian, Bosno-Serbo-Croatian, Slovenian (South), Rus-
sian, Ukrainian, Belarusian (East). 

The purpose is to establish a solid corpus that documents a typical 
typological feature for which Slavic languages are famous: the violation of 
sonority sequencing at the beginning of the word. While it is well known 
that Slavic languages have non-orthodox initial clusters, there does not 
appear to be any comparative record that would tell us precisely which 
languages have relevant clusters, how many of them are encountered and 
exactly which clusters occur and which ones do not. 

For the time being, the inquiry does not include #TT and #RR se-
quences. This is because a corpus containing all non-TR clusters represents 
a workload that would have exceeded my resources. I have therefore privi-
leged the clusters that are most offending for sonority sequencing. Hope-
fully at some point the list of Slavic #RR- and #TT-words will also be 
available. 

The corpus as it stands (version 5.2, released in August 2006) appears 
in the appendix to this book (§ 351), and is also available online.70 A de-
tailed description of its goals and scope, of how it was established, how it is 
organised and how it is to be used appears in the appendix itself. 

 

322  2.2. Broad results: more or less #RT-friendly Slavic languages 
 
Table  (118) below shows the broadest information provided by the corpus: 
for every #RT recorded, it indicates whether ("+") or not (blank) it occurs in 
the 13 individual Slavic languages at hand (no indication is given of the 
number of words/roots that incarnate a particular cluster).71 

70 At http://www.unice.fr/scheer/, rubric "other stuff/Slavic data". 
71 It does not seem to make sense to distinguish #Rd and #Rđ or, for that matter, 

s,z and ś,ź as well as the corresponding affricates, ł [w] and l, g and h. All these 
pairs appear together in the same line. Even though there is reason to believe 
that cz. ř is not a sonorant, the table mentions it (together with r). 
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(118) distribution of #RT clusters over Slavic languages 
 West South East 

Cz Sk USo LSo Po Ka Bu Ma BCS Sn Bru Uk Ru 
jd +             
jh +             

jT

js +             
rb         +     
rt És + +

rT 

rt ÉS +             
rk, řk +
rd, rdÉz, rd Ȩ́ + + + +
rz +        +     
rZ + + + + + +
rt +    +    +   + + 
rv, řv + + + + +
lb +    +        + 
lg, lh +    + +      + + 

lT 

lZ + + +
lz +  +  +         
lk + +   +         
lp + +            
ls, l˛ + + + +
lS + +
lv +    +       + + 
md + +   +         
mg, mh +    + +      + + 

mT 

mZ + + + +
mz + + +  +       + + 
mx     +        + 
mS + + + + + + +
mk +    + +       + 
mtÉS + +
ms, m˛ + + + + +
mt +             
Total: 31 28 8 4 1 20 4   5   12 16 

The result is clearly scalar: every Slavic language seems to make its 
own selection among #RT clusters, whose number may range from zero 
(Bulgarian, Macedonian, Slovenian, Belarusian) over "almost none" (Sor-
bian 1,4, Kashubian 4), "some" (Slovak 8) and "quite some" (Ukrainian 12, 
Russian 16) to "a whole lot" (Polish 20, Czech 28). No language, however, 
attests the full set of logically possible #RT clusters. Even the most permis-
sive systems are far from that. This is illustrated under  (119) below where 
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the existing #RTs are opposed to the logically possible #RTs for the two 
most permissive languages, Czech and Polish.  

 
(119) choice among possible #RTs made by Czech and Polish 

Polish Czech
C1 j l r ¯ n m C1 j l r ¯ n m

C2 p p C2 p + p
t + t t + + t
k + + k k + + + k
b + b b + b
d + + d d + + + d
g + + g g g
t ÉÉs + t ÉÉs t És + tÉs
t ÉÉS t ÉÉS t ÉS + tÉS
t ÉĘ́ t ÉĘ́ c c
dÉÉz + dÉÉz Ô Ô
dÉÉZ dÉÉZ f f
dÉȨ́ dÉȨ́ v + + v
f f s + + + s
v + + v z + + + z
s + + s S + S
z + + z Z + + + Z
S + S x x
Z + + + Z h + + + h
˛ + + ˛ j l r ¯ n m
¸ ¸
x + x

j l r ¯ n m

Out of 126 possible #RT sequences (6 sonorants, 21 obstruents), Pol-
ish selects 20, i.e. about 16%. Czech attests 28 combinations out of 108 
possible clusters (6 sonorants, 18 obstruents), which amounts to 26%. 

This situation strongly contrasts with the one that is found in TR-
only languages where all possible obstruent-liquid clusters are instantiated 
(at least all stop-liquid clusters, except of course for the notorious #tl, #dl). 

 

323  2.3. Syllabic and non-syllabic (trapped) sonorants in #RT clusters 
 
On the grounds of this result, Slavic languages may be reasonably divided 
into three groups: one where #RT clusters are common (Czech, Polish, 
Russian, Ukrainian, Slovak), one where they are absent (Bulgarian, Mace-
donian, Slovenian, Belarusian), and one where they are so rare that their 
synchronic status may be called into question (Upper Sorbian, Lower Sor-
bian, Kashubian). 
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The remaining language, Bosno-Serbo-Croatian, is to be counted out 
altogether since the sonorant of all #RT clusters (only #rT occurs) is syl-
labic, hence has vocalic function and therefore does not build any cluster at 
all. Its syllabicity can be told from various tests, e.g. the fact that it may 
bear stress (as in rvati se "to tussle") and even constitute the only syllabic 
peak of the word (rt "cape (in the sea)"). 

Conversely, it is guaranteed that the initial sonorant is not syllabic 
but trapped in the five permissive languages (the contrast between syllabic 
and trapped consonants is discussed in Scheer 2008b, 2009d and Vol.1 
§240): stress is initial in Czech, penultimate in Polish, but the R of #RT 
clusters is never stressed in either language. Were the R of #RT clusters 
syllabic, it would bear stress for example in cz. rtut' and Po rtęć "quicksil-
ver" where instead the vowel is tonic; other tests lead to the same diagnos-
tic, also for the Eastern languages. 

 

324  2.4. Slavic #RT clusters never form a natural class 
 
Let us now look at the qualitative aspect of Slavic #RT clusters. Were they 
controlled by grammar, both the occurring and the non-occurring #RTs 
should form a natural class in a given language. Contrary to this expecta-
tion, however, all attempts at parsing the #RT-set of any of the nine #RT-
displaying languages into a natural class are vain. Whatever the criterion or 
the feature or combination of features used (sonority, nasality, place etc.), 
all #RT-sets will resist exhaustive assignment: some clusters that according 
to the candidate natural class should exist are absent, while others that are 
outlawed do occur. 

In order to see this, let us follow the strongest case strategy. Polish is 
by far the best studied Slavic language as far as phonology is concerned, 
and this is especially true for initial clusters. Starting with Kuryłowicz 
(1952), a traditional topic in Polish phonology is to find the guiding princi-
ple that is able to tell occurring from non-occurring initial clusters. The 
exhaustive inventory of Polish initial sequences on which all analytic work 
is based was established by Sawicka (1974) (see also Rowicka 1999:309ff 
and Vol.1 §§375, 622). Relevant analytic literature includes Rubach & 
Booij (1990), Gussmann (1991), Cyran & Gussmann (1998, 1999) and 
Rowicka (1999). 

Kuryłowicz' (1952) double onset analysis sets the frame for later at-
tempts at solving the problem that are couched in Government Phonology. 
Kuryłowicz contends that Polish respects sonority sequencing just like 
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other languages, but unlike these allows words to begin with two onsets in 
a row, both of which may branch. Implicit in this line of thought of course 
is the existence of an intervening empty nucleus. However, as Cyran & 
Gussmann (1998) point out, this approach still overgenerates a lot. 

 
(120) "While it [Kuryłowicz' proposal] succeeds remarkably well in covering the 

existing forms by reducing the heavy consonant groups to simple one- or 
two-member sequences, it does so at the expense of predicting a massive 
number of forms which do not and cannot exist. [�]. It is easy to think of 
numerous cases where the mirror-image situation [of existing #CC clus-
ters] is not possible: although we find [kr, pr, gn, tn] [�], no reversing of 
elements is possible *[rk, rp, ng, nt]." 
Cyran & Gussmann (1998:129) 

 
Cyran & Gussmann (1998, 1999) then provide a government-based 

analysis that improves over Kuryłowicz' results, but admit that even on 
their account Polish clusters resist a proper characterisation in terms of 
natural classes. 

 
(121) "In fact [r] can only be followed by some obstruents and never by sono-

rants, while [n] cannot be followed by anything. Likewise [m] can be fol-
lowed but not preceded by a sonorant. [�]. Regularities of this sort fail to 
result from the licensing mechanism called PG. [�] These complex issues 
are not fully understood at present." 
Cyran & Gussmann (1998:135) 

 
We are thus left with an anarchic picture that no principle seems to 

be able to explain. It is certainly possible to argue that our current under-
standing of guiding principles is too poor, and that progress in phonological 
theory one day will shed light on the mystery. This perspective, however, is 
not really promising because rather than about theory we are talking about 
basic descriptive categories (sonority, place, manner etc.), which are not 
likely to evolve. Also, the strongest case for a systematic gap analysis is 
certainly Polish: linguists have invested more time into the study of Polish 
initial clusters than into the study of initial clusters of any other Slavic lan-
guage. If the result is negative here, it is unlikely to be positive elsewhere. 

Let us therefore think of a solution which dispenses with the idea that 
things should be explained at all: the clusters and gaps are not enforced by 
grammar; rather, they are the result of lexical accident. The following sec-
tion provides strong diachronic support of this view. 
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325  2.5. All Slavic #RT clusters are produced by the loss of an intervening yer 
 
Contrasting with the synchronically anarchic situation, there is a simple and 
exceptionless diachronic generalisation that is established by the corpus. 
 
(122) All #RT clusters in all Slavic languages have been produced by the loss of 

an intervening yer. 
 
That is, all modern #RTs come from a Common Slavic (CS) 

#R-yer-T sequence. This hard distributional fact cannot be accidental. All 
theories need to account for it: there is a causal relation between the loss of 
yers and the particular #RTs that occur. 

In order to see that  (122) is true, let us start by considering some 
background information regarding Common Slavic. Common Slavic was a 
regular TR-only language that did not possess any #RT clusters. Yers were 
regular vowels; they came in two flavours, one front "ь", the other back 
"ъ". The former corresponds to IE short i, the latter to IE short u. By the 
end of the Common Slavic period, yers were centralised and finally 
dropped in so-called weak positions, but were "vocalised" in so-called 
strong positions (e.g. Shevelov 1964, Vol.1 §421 contains an analysis of yer 
vocalisation). 

The result of vocalisation is a regular vowel in modern languages 
(e.g. the leftmost yer in CS rъtь > cz. ret "lip"), while weak yers are lost 
altogether (e.g. the leftmost yer in CS rъtъtь > cz. rtut' "quicksilver"). The 
context before a consonant and a following full vowel is weak. Hence all 
Common Slavic #R-yer-TV roots come out as #RTV in modern languages. 
The reader may verify in the appendix (§ 351) that all modern #RT clusters 
which are on record in the corpus really go back to a CS #R-yer-TV se-
quence.  

The conclusion is that there must be a causal relation between the 
loss of yers and the particular #RTs that occur. This causal relation is im-
mediately obvious when considering the following fact: like in other lan-
guages, there was no co-occurrence restriction between C1 and C2 of a 
Common Slavic #C1-V-C2 sequence. In case V happened to be a yer, a 
#C1-C2 cluster was thus "mechanically" created as the yer was lost. In ab-
sence of any reaction against the new cluster, we therefore do not expect 
any co-occurrence restriction between the two consonants in the resulting 
language. And, of course, no particular distribution of C1 and C2 either: the 
choice of C1 and C2 was lexical, hence arbitrary in Common Slavic, and so 



#RT clusters in Slavic 259 

it is in the new clusters. In short, thus, Czech initial #RTs for example are 
just CS #R-yer-T sequences without the yer. 

This perspective explains the absence of co-occurrence restrictions 
on modern #RTs and hence the failure of attempts to characterise them as a 
natural class. It also directly captures the causal relation between the exist-
ing #RTs and the loss of yers. 

There is thus good reason to believe that modern #RTs are lexical ac-
cident, i.e. the regular Common Slavic lexical accident handed down to 
modern languages. Missing #RTs are therefore just accidental gaps: there 
happened not to be any CS word with an intervening yer. 

 

326  2.6. Predictions made 

327  2.6.1. New clusters can freely enter the language 
 
This analysis makes two predictions and suggests that the diachronic sce-
nario for non-Slavic anything-goes languages could have been identical or 
similar. 

The first prediction concerns the creation of lexical items: since 
grammar does not rule out any #RT cluster, new words may freely enter the 
language with any logically possible sequence. Hence #lb does not occur in 
either English or Ukrainian; lbick, however, is a possible word in the latter 
language, but not in the former. The English TR-only grammar rules it out, 
while the Ukrainian anything-goes grammar admits any cluster. This con-
trast is confirmed by the harshly negative attitude of English (or French, or 
German etc.) natives, as opposed to the judgement of Czech, Polish etc. 
natives ("it sounds strange, but I could imagine a word of that shape"), 
which is comparable to the English situation of blick.

Possible sources for lexical creation are loans and acronyms. The 
former supposes a donor language with #RT-words, which is not easy to 
come by even in a globalised world: Slavic languages are unlikely to bor-
row from modern occidental Semitic, Berber or Salish. One obvious case, 
however, are Caucasian languages which feature #RT-words and have been 
in intimate contact with Russian. Looking at Russian loans of Caucasian 
origin, table  (123) below shows that the prediction is borne out.72 

72 On the basis of responses to a query published on Linguist List in February 
2001 (volume 12-358), the data have been checked with several native speak-
ers. Judgments are uniform. 



260 Chap 4: Word-initial clusters: literally anything goes in Slavic and Greek   

(123) Caucasian loans in Russian 
 a. mtÉs Mcyri poem by Lermontov, and the corresponding 

character 
 b. mtÉs Mckheta town in Georgia 
 c. mt Mtacminda mountain in Tbilisi 
 d. rk rkaciteli popular brand of wine 
 e. rz Rza personal name 

 
These words all bear an #RT cluster that does not occur in native 

Russian vocabulary. They are nonetheless borrowed without any modifica-
tion of the initial cluster, receive regular inflection and so on. By contrast, 
trying to make an English, German or Italian native accept this kind of 
borrowing fails miserably.73

328  2.6.2. Synchronic gaps are also gaps in Common Slavic 
 
The second prediction concerns non-occurring #RTs and is of diachronic 
nature. The reason why a given #RT does not exist in a modern Slavic lan-
guage is diachronic accident: either there was no Common Slavic basis, i.e. 
there happened not to be any Common Slavic word with this particular 
#R-yer-T sequence, or the existing Common Slavic basis did not make it to 
the modern language (or was modified). 

On this count, the reason why there is no #nT in any modern Slavic 
language must be the absence of a Common Slavic #n-yer-T basis. Note 
that on phonological grounds this absence, when compared to the frequent 
occurrence of #mT, is unexpected: m is certainly marked with respect to n; 
hence if anything, #mT should be missing. The diachronic prediction, 
again, turns out to be correct: etymological dictionaries (e.g. Havlová et al. 
(eds.) 1989-2006:557f, Holub & Kopečný 1952:241, Machek 1957:321) do 
not have a single CS #n-yer-TV root on record.74 

73 The validity of the loanword argument needs to be evaluated in the light of the 
traditional idea that languages may apply a different phonological computation 
to a specific array of lexical items that are marked as loans. This specific loan 
phonology may be more or less "permissive" than the native phonology. Itô & 
Mester (1999) propose a modern implementation of this scenario in terms of 
cophonologies. 

74 The sequence #n-yer-T must be followed by a vowel since otherwise the yer 
will be regularly vocalised: in roots of the shape #n-yer-TC it occurs in so-
called strong position (i.e. in a closed syllable). Dictionaries actually offer one 
single item of this kind, CS *nь�tvi "trough" (< IE *nigw "washing", e.g. gr. 
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The overall diachronic scenario is thus as follows: Common Slavic 
was a regular TR-only language until the loss of yers "blindly" created 
offending #RT sequences. Individual Slavic dialects had different re-
sponses to this new situation: either they maintained the TR-only grammar, 
or they switched to an anything-goes grammar. Languages in the former 
case either refused yer loss that would have created #RT clusters (hence 
yers were vocalised even in weak position), or modified the resulting #RTs 
(a variety of strategies is attested in the corpus: metathesis, epenthesis, loss 
of C1 or C2). By contrast, languages in the latter situation did not show any 
reaction. 

This split sets apart Belarusian, Slovenian, Bulgarian and Macedo-
nian (which follow the former pattern) from Czech, Polish, BCS (Bosno-
Croato-Serbian), Russian and Ukrainian (which follow the latter pattern). 
Within the latter group, the varying number of different #RTs is the result 
of further diachronic evolution: individual roots may or may not have sur-
vived, may or may not have been modified and so on. 

 

329  2.6.3. The genesis of anything-goes languages 
 
Finally, the diachronic scenario suggests that the Slavic genesis of #RT 
clusters could be more general: other anything-goes languages could also 
have come into being through the loss of the first vowel of words. On this 
assumption, the erratic occurrence of particular #RTs in Slavic is due to the 
fact that in Common Slavic 1) only two vowels out of eleven (the yers) 
were dropped, and 2) any vowel could be the first vowel of a word. 

By contrast, a TR-only language like Classical Arabic has produced 
modern varieties where all logically possible #RTs occur (e.g. Moroccan 
Arabic, see § 318). The prediction, then, is that either more vowels have 
been lost in #C1-V-C2 sequences, or the distribution of the first vowel of 
words was not free. 

The latter scenario happens to be true: Semitic has non-concatenative 
morphology, which means that the three consonants of a stem carry its lexi-
cal meaning, while the two intervening vowels are actual morphemes. In 
Classical Arabic katab-a "write 3m sg. act. pf.", the first (short) a is the 
marker for active voice and will therefore be present in all verbs (the sec-
ond a is a class marker). Now diachronically, all Classical Arabic short 

 
νίζειν "to wash"), which indeed shows regular yer vocalisation in all modern re-
flexes: BCS naćve, cz. necky, po. niecka, Old Ru načvy. 
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vowels have become schwa in the #RT-bearing dialects at hand, while all 
long vowels have become short. Schwa, however, alternates with zero ac-
cording to the pattern kt�b (representing /k�t�b-�/ from Classical Arabic 
katab-a "write 3m sg. act. pf.") vs. k�tb-u (representing /k�t�b-u/ from Clas-
sical Arabic katab-uu "write 3m pl. act. pf.") (see Kaye 1990b). 

Hence the 3m sg. act. pf. of all verbs in modern occidental varieties 
will "mechanically" produce #C1C2 from underlying /C1�C2�bC3-�/. There-
fore all logically possible #RTs indeed do occur in Moroccan Arabic: unlike 
in Common Slavic where only two eleventh of the lexicon were concerned 
(on the assumption that vowels had equal distribution), the intervening 
vowel is lost in all verbs.75 

330  2.6.4. Contrary to extrasyllabic predictions, there are no extrasyllabic 
clusters 

 
Finally, let us look at another approach to #RT clusters that, like the analy-
sis discussed, does not try to force existing and non-existing items into 
natural classes. In generative phonology, the traditional analysis of initial 
(and final) clusters that violate sonority sequencing is along the lines of 
extrasyllabicity. 

 
75 Amimi & Bohas (1996) and Amimi (1997) discuss the Arabic pattern in greater 

detail. 

On this count, a syllabification algorithm operates over a lexically 
unsyllabified string and leaves the sonority offenders unparsed. For exam-
ple, Polish rtęć "quicksilver" will end up as <r>tęć where angled brackets 
identify the unparsed, i.e. extrasyllabic item. Phonology then applies, and at 
some point of the derivation the extrasyllabic consonant is reintegrated into 
the syllabic or prosodic structure (otherwise it would not make it to the 
surface). The exact location to which extrasyllabic consonants are adjoined 
differs across analyses: sometimes they end up in truly syllabic constituents 
(the onset, e.g. Hall 1992:122ff), sometimes in higher prosodic constituents 
(the prosodic word, e.g. Rubach & Booij 1990, Rubach 1997, in violation 
of the Strict Layer Hypothesis). In the former case, sonority sequencing is 
said to hold only at the "deep" level where syllabification operates (while 
an onset can contain anything on the surface); the latter analysis does not 
need any specific statement since no co-occurrence restrictions are defined 
for prosodic constituents anyway. 
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The problem with all versions of extrasyllabicity is that they allow 
for random strings of extrasyllabic consonants: since prosodic constituents 
and onsets (at the surface level) can contain anything and its reverse, words 
with three, five or seventeen extrasyllabic consonants in a row, e.g. 
/rgtflpen/, should be well-formed. Obviously natural language does not 
produce this kind of monsters. It was shown in Vol.1 §373 that even sys-
tems with an extremely liberal reputation such as Polish or Salish lan-
guages do not produce extrasyllabic clusters. 

Unlike the extrasyllabic approach, CVCV cannot accommodate more 
than one "extrasyllabic" consonant in a row. This is shown under  (124) 
below. 

 
(124) extrasyllabic clusters are ungrammatical in CVCV 
 a. extrasyllabic consonant: Polish 

rtęć "quicksilver" 
b. extrasyllabic cluster 

 Gvt          Gvt     
 

C V C V C V C V C V C V C V
| | | | | | | | |
r t ę ć C r t ę ć

A word-initial extrasyllabic consonant is a consonant whose nucleus 
is governed, cf. (124a). Hence adding an additional consonant supposes the 
presence of an additional empty nucleus as under (124b). Two or more 
empty nuclei in a row, however, are ill-formed since the first vowel of the 
word will be able to govern only one of them. Therefore CVCV can ac-
commodate one sonority-offending consonant at most. 

 

331  3. #RT clusters in Greek 

332  3.1. Introduction: the absence of #RT clusters is a specific challenge 
 
Greek is the second piece of evidence in favour of the thesis that distribu-
tional gaps in anything-goes languages are accidental. Data and analysis of 
the following pages are reproduced from the Ph.D dissertation of Delphine 
Seigneur-Froli (2006), where more material and discussion are available 
(see also Seigneur-Froli 2003, 2004, Seigneur-Froli & Goudi 2007). Note 
that a more detailed roadmap through the Greek evidence was already pro-
vided in § 319. 
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It was mentioned in § 319 that the prediction regarding the accidental 
character of distributional gaps is more outrageous for Greek than it is for 
Slavic. This is because the set of (non-)occurring #RT clusters does not 
correspond to any natural class in Slavic, while the Greek situation allows 
for a clear definition of the non-occurring set: initial non-TR clusters in 
Classical Greek (Attic) reduce to #pt, #kt (as well as aspirated versions 
thereof), #bd, #gd and #mn.76 All sonority-offenders are thus either #TT or 
#RR.77 Hence if the obvious anarchy among Slavic #RT clusters can be 
used for arguing the lexical accident perspective, this argument cannot be 
made for Greek. In this language, a clear definition in terms of sonority 
seems to discriminate between occurring #TR, #TT and #RR clusters on the 
one hand, as opposed to non-occurring #RT sequences on the other.  

On these grounds, languages could be said to fall into three gram-
matically controlled groups according to the harshness of their offence 
against sonority sequencing: a well-behaved group (TR-only), a group that 
admits equal sonority (#RR and #TT, i.e. the Greek pattern) but does not 
tolerate falling clusters (#RT), and a family where really anything goes, 
including #RT sequences (e.g. Slavic, Moroccan Arabic). 

This scenario suffers from the fact that just like Slavic and other lan-
guages where sonority offenders occur, Greek is very far from instantiating 
all logically possible #RR and #TT clusters. This is much unlike TR-only 
languages, where at least all logically possible stop-liquid clusters occur 
(except the notorious #tl, #dl) (see § 316). 

The challenge for an accidental gap analysis still augments when the 
sheer number of Greek sonority offending clusters is considered: as was 
mentioned above, there are only five items on record in Classical Greek (if 
aspiration is ignored, otherwise two clusters need to be added). When com-
paring this to the 28 different #RT clusters of Czech or the 20 clusters of 
Polish (see § 322), one could be inclined to consider Greek a TR-only lan-
guage that is just a little permissive. In any event, Greek seems way closer 

 
76 The status of #gd is uncertain: only one single root seems to illustrate this clus-

ter (γδουπέω, gdupéō "make a hollow sound when falling down"), and this 
form is only attested in Homerian texts. The cluster is absent from Classical 
Greek of the 5th century BC, where the word appears as δουπέω, dupéō. Sei-
gneur-Froli's (2006:42) count of the lexical reality of the other clusters in the 
reference dictionary Bailly (1963) produces the following numbers: #pt (204 
roots), #kt (84 roots), #phkh (106 roots), #khth (18 roots), #bd (21 roots), #mn 
(125 roots).  

77 The same holds true for Modern Greek, only that the modern continuators of 
non-TR clusters are different. 
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to the TR-only baseline than to the Moroccan Arabic situation which is 
truly anything-goes, or to the Slavic picture for that matter. 

Yet the prediction made by the initial CV is unequivocal: no matter 
how many different non-TRs, all languages that tolerate this kind of cluster 
share the same grammar. Hence Greek must be of the Moroccan Arabic, not 
of the English kind. The specific challenge for an accidental gap analysis is 
thus to be able to explain why initial sonorant-obstruent clusters (rather 
than, say, #TT or #RR sequences) do not occur in the language. 

The other interesting property of Greek is the fact that it offers illus-
tration for all three typological properties that the initial CV predicts are 
tied together (see § 253): in anything-goes languages, any initial cluster 
should be possible, word-initial consonants are supposed to be weak (be-
cause they are not preceded by a government-absorbing empty nucleus), 
and the first vowel of words should be able to be dropped. 

As we will see below, the two latter predictions are borne out, and 
there is good (diachronic and hence lexical) reason for the absence of #RT 
clusters. We start by examining the strength of word-initial consonants 
(§ 334), then turn to a (diachronic) explanation why #RT clusters are absent 
(§§ 338ff), and finally discuss the Lesbian dialect where the synchronic 
syncope of unstressed high vowels creates random initial clusters (§ 344). 

 

333  3.2. Word-initial consonants are weak  

334  3.2.1. Evolution of Classical Greek stops in Modern Greek (Demotic) 
 
Classical Greek possesses three series of stops: plain voiced β,δ,γ [b,d,g], 
plain voiceless π,τ,κ [p,t,k] and aspirated voiceless φ,θ,χ [ph,th,kh]. In 
further evolution, some of these stops are lenited and appear as fricatives in 
the modern language. 78  This evolution is studied in a large body of 
literature, which is not useful to be rehearsed here (e.g. Brixhe 1996, 
Holton 1997, Fourquet 1948, Méndez Dosuna 1996).79 

78 "Modern Greek" is a difficult notion: the native tongue of modern speakers was 
heavily influenced by several waves of normalisation since the Byzantine pe-
riod. The resulting phenomenon is called diglossia (e.g. Browning 1969). What 
is referred to as Modern Greek here is the Demotic Koine, which has gone 
through a more linear evolution since the Middle Ages. Seigneur-Froli 
(2006:19ff) provides more discussion of this issue. 

79 Relevant discussion of the literature can be found in Seigneur-Froli 
(2006:368ff). I am also indebted to Daniel Petit, who was kind enough to pro-
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The spirantisation at hand is conditioned by three factors:  
1) the position in the string; 
2) the voice value of the stops; 
3) aspiration.  
 
Tables  (125) and  (126) below provide a synopsis of the events for all 

series and all relevant contexts (data are drawn from Seigneur-Froli 
2006:378ff). In each column, Classical Greek forms precede their modern 
continuators, and grey-shaded cells indicate that the configuration at hand 
does not occur in the language. Forms are given in Latin transliteration 
(tonic vowels bear an acute accent, Classical Greek spirits are not 
transcribed), followed by spelling; glosses (of the classical form) are 
provided in footnotes. 

 
(125) evolution of Classical Greek stops I 

Strong Position80 
word-initial before a 

vowel 
after an obstruent after a sonorant 

 #__V T__V R__V 
 p pódion 

pÒdion 
póDi
πόδι 

espéra 
ċσπέρα 

espéra 
εσπέρα 

elpídzō
Ċλπίζω 

elpízo 
ελπίζω 

t tís 
τίς 

ti 
τι 

pterón 
πτερόν 

fteró 
φτερό 

ártyma 
¥rtuma 

ártima 
£rtuma 

k kaí 
καί 

ke 
και 

askētēғs
¢skht»j 

askitís 
ασκητής 

arketōғs
¢rketÒj 

arketá 
αρκετά 

ph phérō
φέρω 

fero 
φέρω 

adelphós 
¢δελφός 

aDerfós 
αδερφός 

th thálassa 
θάλασσα 

Tálassa 
θάλασσα 

phthánō
fq£nw 

ftáno 
φτάνω 

amálthia 
¢m£lqeia

amálTja 
am£lqia 

kh kháris 
χάρις 

xári 
χάρη 

ewkhēғ
eÙc» 

efkí 
ευχή 

érkhomai 
Ďρχομαι 

érxome 
έρχομαι 

vide control and advice for the Classical Greek data and analyses that are pre-
sented below. The usual disclaimer applies. 

80 Glosses (line by line): foot, evening, to hope; what?, wing, seasoning; and, 
artist, enough; to carry, brother; sea, to arrive first, Amaltheia: a nymph feeding 
Zeus; grace, wish, to come; book, eject/oust; right (side), unclothe; parents, 
tool. 
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(125) evolution of Classical Greek stops I 
Strong Position80

b biblíon 
bibl�on 

vivlío 
βιβλίο 

ek-bállō
Ċκ-βάλλω 

ek-válo 
εκ-βάλλω 

d deksiá 
δεξιά 

Deksjá 
δεξιά 

ek-dýnō
Ċκ-δύνω 

ɣDíno 
γδύνω 

g goneús 
goneÚj 

ɣoneís 
gone�j 

ergaleíon 
�rgale�on

erɣalío 
ergale�o

It was already mentioned that Greek tolerates word-initial clusters 
such as #pt-, #kt- whose sonority slope hints at a heterosyllabic status. The 
first member of these sequences is therefore referred to as an "initial coda". 
It will appear that this is correct as we go along: both members of initial 
#T1T2 sequences behave as if the cluster were not initial, that is, T1 shows 
regular coda behaviour, while T2 behaves as all other post-obstruent 
consonants. While initial and internal codas are distinguished below 
(columns two and three of table  (126)), initial and internal post-obstruents 
are presented together (middle column of table  (125)).81 

(126) evolution of Classical Greek stops II 
weak position82 

intervocalic initial coda internal coda 
 V__V #__C V__C 
 p topos 

τόπος 
topos 
τόπος 

pterón 
πτερόν 

fteró 
φτερό 

eptá 
�pt£ 

eftá 
επτά 

t átomos 
¥tomoj 

átomo 
άτομο

k ekeí 
�κεί 

eki 
εκεί 

ktídzō
kt�zw 

xtízo 
χτίζω 

oktōғ 
οχτώ 

oxtó 
οχτώ 

ph áphiksis 
¥fixij 

áfiksi 
£fixh 

phthánō
fq£nw 

ftáno 
φτάνω 

áphtha
¥fqa 

áftra 
£fqra 

th othónion 
ÑqÒnion 

oTóni 
oqÒnh 

kh lákhanon 
l£canon 

láxano 
l£cano 

khthés 
cq�j 

xtés 
cq�j 

ekhthrós 
�cqrÒj 

extrós 
εcqrÒj 

81 Also note that T in sT clusters behaves just like after other obstruents; hence 
there is no specific effect of the notoriously ill-behaving s+C sequences that is 
relevant for the discussion. This is controlled for by Seigneur-Froli (2006). 

82 Glosses (line by line): place, wing, seven; undivided/individual; there, to build, 
eight; arrival, to arrive first, kind of ulcer; piece of clothe, cabbage/kale, yester-
day, averse; solid, leech, week; form/idea; buy, eighth. 
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(126) evolution of Classical Greek stops II 
weak position82

b bébajos 
b�baioj 

véveos 
b�beoj 

bdélla 
bd�lla 

vDéla 
bd�lla 

hebdomás 
�bdom£j 

vDomás 
bdom£da 

d idéa 
�d�a 

iDéa 
id�a 

g agorádzō
¢gor£zw 

aɣorázo 
agor£zw 

ógdoos 
Ôgdooj 

oɣDós 
Ògdooj 

Table  (127) below provides a synopsis of the evolutions shown (">" 
indicates presence, "�" absence of spirantisation). 

 
(127) diachronic spirantisation in Greek: overview 
 1 2 3 4 5 6

T__V R__V #__V V__V #__T V__T 
 p � � � � > >

t � � � �
k � � � � > >
ph > > > > >
th � > > >
kh � > > > > >
b > > > > >
d > > >
g > > > >

In (both types of) codas, all three series undergo spirantisation 
(columns 5 and 6). In intervocalic position (column 4), however, plain 
voiceless stops resist, and spirantisation is inhibited for both plain voiceless 
and aspirated stops after obstruents (column 1).83 The remaining columns 2 
(post-sonorant) and 3 (initial before vowel) are discussed in § 335. 

What may already be concluded here is that we are facing a system 
where two scales of strength are crossed: the three series of stops are 
inherently more or less strong (plain voiceless stops are the strongest, 
voiced stops the weakest), and the position in which they occur is more or 
less prone to lenition (the position after obstruents is the strongest, the coda 
the weakest, while intervocalic consonants stand in an intermediate 
position). 
 
83 The traditional analysis of the evolution discussed dismisses positional influ-

ence; rather, spirantisation is taken to be the result of a dissimilation process. 
Seigneur-Froli (2003, 2006:368ff) shows that this analysis is on the wrong 
track: it makes wrong predictions. 
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335  3.2.2. Three intervocalic positions: intervocalic, initial and post-sonorant 
 
Recall that we are interested in the behaviour of word-initial consonants: 
the prediction is that, unlike in TR-only languages where they are strong, 
they behave like weak intervocalic consonants in anything-goes languages 
(§ 251). The critical observation is thus that the (prevocalic) word-initial 
pattern (#__V, column 3) is strictly identical with respect to the intervocalic 
situation (V__V, column 4) and contrasts with the strong post-obstruent 
context (T__V, column 1). The series that illustrates this equivalence are 
aspirated stops: they resist spirantisation in the latter, but not in the two 
former environments. 

The basic prediction that word-initial consonants in languages which 
feature non-#TR clusters have intervocalic status is thus borne out. Also 
note that the Greek pattern has got nothing to do with connected speech 
where the strength of word-initial consonants is a function of the end of the 
preceding word (see the Corsican and Belarusian pattern in § 270 and § 285, 
respectively). The behaviour of word-initial consonants in Greek is 
perfectly stable: it owes nothing to any property of the preceding word. The 
interpretation of this picture was already discussed in § 306: the word is a 
phase (an "autonomous chunk") in Greek, and the calculus of consonantal 
strength is subjected to the PIC, which means that the result of the 
computation at the word level cannot be modified when larger pieces are 
interpreted. 

Finally, the last context to be discussed concerns consonants in post-
sonorant position (R__V, column 2). As may be seen under  (127), they 
behave just like their intervocalic peers. That is, all in all Greek has three 
intervocalic positions: one which is phonetically intervocalic (V__V), and 
two others which show intervocalic behaviour even though they are not 
preceded by a vowel (R__V, #__V). Table  (127) also shows that no other 
position produces this pattern.  

In Greek, then, there is not much left of the Strong Position as 
advertised in the Coda Mirror, i.e. {#,C}__: half of the disjunction is weak 
(the word-initial position), and so is one half of the remaining half (the 
post-sonorant position). That is, the only strong position in Greek is after 
obstruents.  

This pattern is not any specific to Greek: Ségéral & Scheer (2008a) 
show that both loci of variation � the variable strength of word-initial and 
post-sonorant consonants � constitute parameters which divide languages 
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into groups.84 The variability of the left edge was already discussed in 
§259, and the parameter regarding the post-sonorant position is introduced 
at greater length in § 338 below. 

The goal of the present section was to show that the weakness of the 
word-initial position is a consequence of the absence of the initial CV, and 
hence correlated to the presence of non-#TR clusters (§ 251). The following 
sections show that #RT clusters do not occur in Greek because the condi-
tions for their creation in pre-classical times were not met. 

 

336  3.3. There are no #RT clusters because the conditions for their creation in 
pre-classical times were not met 

 
Recall from § 332 that Greek features #RR and #TT, but no #RT clusters. 
For an accidental-gap analysis, this raises the question why #RT clusters do 
not occur. The line of attack is as before in Slavic: #RT clusters do not 
occur in Greek because of a historical accident. That is, the particular pho-
nological processes that created #TT and #RR in the pre-classical period 
were unable to produce #RT clusters.  

In order to see this, we consider possible sources of #TT and #RR 
clusters, which are shown to be unsuited for introducing #RT clusters into 
the language. Classical Greek #TT and #RR clusters are either the result of 
an Indo-European root that occurs in zero grade (e.g. IE *pet-, gr. pterón 
πτερόν "wing", gr. pétomai πέτομαι "to fly", skr. patara-, OHG fedara) or of 
a strengthening of yod in post-consonantal position (#Cj > #Ct: gr. ptukhē
ptuc» = skr. pyúkΏΉa). These exhaust the possible sources of Classical 
Greek #TT and #RR clusters.  

The question, then, is why #RT was not produced when IE *ReT- 
roots occurred in zero grade, and when yod strengthened after #R. The 
answer in the former case is that the R of an IE *ReT- root that occurs in 
zero grade was syllabic, and IE syllabic consonants appear in vocalised 
form in Greek (láphuron l£furon "pieces of booty" = skr. lábhate < IE 
*lebh- "to grasp"). On the other hand, yod could not strengthen after #R 
simply because the post-sonorant position is not strong in Greek (this was 
shown in § 335). 

 
84 However, the variation is implicational: there are no languages where post-

sonorant consonants are strong, while their peers in post-obstrent position are 
weak; and there do not appear to be languages where post-coda consonants are 
weak, but initial consonants strong. 
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The weakness of the post-sonorant context is a pervasive feature of 
Greek in its various diachronic and dialectal incarnations. § 338 shows that 
the strength of consonants in post-sonorant position is parameterised across 
languages, and § 339 discusses the situation of Greek dialects, most of 
which fall into the group where the only strong position is after obstruents 
(i.e. post-sonorant consonants line up with their intervocalic peers). In 
§§ 340f, the evidence for the weakness of post-sonorant consonants in pre-
classical times is reviewed, i.e. the period that is critical for the 
demonstration. Finally, § 342 illustrates the Greek reflexes of IE *TeT-, 
*ReR- and *ReT- roots. 

 

337  3.4. Source of non-TRs I: strengthening in post-consonantal position 

338  3.4.1. A cross-linguistic parameter: consonants after sonorants may or may 
not be strong 

 
In the evolution from Latin to French, all post-coda consonants are strong, 
no matter what the content of the coda (see Ségéral & Scheer 2008a,b). We 
have seen that Greek on the other hand distinguishes the post-obstruent 
(strong) and the post-sonorant (weak) position.  

In contrast to the parameter on the strength of word-initial 
consonants, though, the strength of post-sonorant consonants is unrelated to 
the restrictions on word-initial clusters. That is, post-sonorant consonants 
may be weak or strong in both TR-only and anything-goes languages. 
Ségéral & Scheer (2008a) have looked at a number of languages through 
the prism of this parameter. Just like Greek, Grimm's Law, Korean 
allophonic variation of plosives (e.g. Kang 1993, Silva 1993), Finnish 
consonant gradation (e.g. Campbell 1981, Keyser & Kiparsky 1984), 
lenition in Liverpool English (Honeybone 2001, 2003), post-tonic t-lenition 
in English (Harris & Kaye 1990:265, Harris 1994:222ff) and Spanish spi-
rantisation of voiced stops (e.g. Harris 1984) for example produce weak 
post-sonorant, but strong post-obstruent consonants.85 

85 The analysis of this parameter in CVCV is along the lines of Pöchtrager 
(2001:64): sonorants (but not obstruents) may branch on (following) nuclei 
(this is reminiscent of syllabic consonants, see Vol.1 §294, Scheer 2008b, 
2009d). In case they do in a VRøTV sequence, the T will be flanked by two 
contentful nuclei and therefore stands in intervocalic position. Seigneur-Froli 
(2006:254ff), Szigetvári & Scheer (2005) and Ségéral & Scheer (2008b) dis-
cuss this analysis in greater detail. 
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339  3.4.2. Illustration of the parameter in South-East dialects of Greek  
 
Interestingly, weakness after sonorants is a pervasive feature that runs 
through various dialects and different periods of the history of Greek. This 
is what Seigneur-Froli (2006:329ff) demonstrates on the grounds of a 
variety of unrelated phenomena. One of them is the strengthening of yod in 
modern South-East dialects (e.g. Cypriot Greek, see Newton 1971, 1972, 
Harris 1996). The following illustration compares forms of the Medieval 
Koine with modern reflexes. Word-initially (jarakos > jerakos "falcon") 
and in intervocalic position (ajazin > ajazin "clod wind"), yod is faithfully 
restored. After obstruents, it strengthens into a palatal stop which takes on 
the voice value of the preceding consonant: notya > noTca "thaw", epjasen 
> efcasen "he has taken", laDja > laDÔa "oil, pl.". 

After sonorants, however, all South-East dialects except one produce 
the same result as in intervocalic position, that is unchanged yod: terjazo > 
terjazo "I sort out", elja > elja "oil, pl.", ɣonja > ɣonja "parents". Only 
Central Cypriot features strengthening in the same way as after obstruents: 
terjazo, elja, ɣonja > terkazo, elÔa, ɣonÔa.

That is, Greek dialectal variation reproduces the parametric split 
which was illustrated at the cross-linguistic level above: while consonants 
are always strong after obstruents, they may be strong or weak after 
sonorants. 

 

340  3.4.3. Post-sonorant weakness: the evolution of IE *s and IE *y 
 
Another illustration of the weakness in post-sonorant position that 
Seigneur-Froli (2006) discusses is the evolution of IE *s and IE *y in 
Greek.86 Compare for example the loss of IE *s in intervocalic and post-
sonorant position (gr. néomai n�omai = skr. násate "to come", gr. khēnós 
chnÒj = skr. hamsa, lat. (h)anser "goose") with its faithful restitution after 
obstruents (gr. ksyrón xurÒn "razor" = skr. kΏuráͿe, gr. psáō y£w = skr. 
psāti "to bite off"). 

 
86 The philological and comparatistic detail is rather intricate. The evolutions at 

hand are traditionally studied in classics and Indo-European linguistics and 
have generated a large body of literature. All this cannot be discussed here. Sei-
gneur-Froli (2006:329ff) examines relevant material and sources (e.g. Lejeune 
1972:§166ff, Sihler 1995). 
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The evolution of IE yod is illustrated in table  (128) below (which for 
the time being, and for the sake of the argument, omits the paradigm where 
yod strengthens word-initially) (data are from Lejeune 1972:§166ff). 

 
(128) evolution of IE *y in Greek 
 result  Greek other IE languages gloss 
 a. h > ø #__V (h)ēғpar 

¼par 
skr. yákr̥-t, av. yākara, 
lat. iecur 

liver 

(h)ōғra 
éra 

goth. jēr, av. yārə, lat. 
hōrnus 

year, spring 

 b. ø V__V trēғs
tre�j 

skr. tráyaͿt, lat. trēs three 

 phthóē
fqÒh 

skr. kΏiijatē destruction 

 c. ø R__V stéllō
st�llw 

*stel-yō to equip, to 
prepare 

 lesb. phthérrō
fq�rrw 

att. fqe�rw 
< *phther-yō,

to kill, to 
destroy 

 ark. phthēғrō
fq»rw 

skr. kΏárati  

meta  moĩra 
moi�ra 

*smor-ya part, portion 

 kathaírō
kaqa�rw 

*kathar-yō to clean, to 
wash 

 d. t T__V ptukē
ptuc» 

skr. pyúkΏΉa pleat (cloth) 

 mélitta 
m�litta 

*melit-ya (honey) bee 

 
The broad generalisation is that IE yod disappears everywhere in 

Greek except after obstruents. The detail requires further comment. Word-
initially, a trace in form of a spiritus asper (i.e. h) is found in Attic (see 
(128a)); in all other dialects, the yod has disappeared altogether (see 
(128b)).87 

The result after sonorants is variable (see (128c)): it depends on the 
preceding sonorant and the quality of the following vowel. After laterals, 
yod is always lost, with ensuing gemination of the lateral (stéllō st�llw < 
*stel-yō "to prepare"). After r,n,m, the result depends on the following 
vowel: before back vowels (a,o), metathesis occurs in all dialects (moĩra 

87 The i in Attic treís for "three" is unrelated to the etymological yod: ei is the 
regular reflex of *ē in Attic (the original trēs treej is attested for example in 
Cretan and Lesbian). 
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moi�ra < *smor-ya "part, portion"); before front vowels, the treatment is the 
same as after laterals (i.e. loss and gemination of the preceding sonorant) in 
Lesbian and Thessalian (phtherrō fq�rrw < *phther-yō "to destroy"), while 
other dialects compensate the loss of yod by the lengthening of the preced-
ing vowel (e.g. Dorian phthērō fq»rw). Finally, there is always strengthen-
ing after obstruents, but the result depends on the nature of this obstruent 
(see (128d)). More on this variation in the following section. 

The remaining piece of data that needs to be introduced is the dual 
treatment of yod in word-initial position which has puzzled scholars for a 
long time. That is, besides a number of items where yod disappears as un-
der (128a), it surfaces as zeta in other words: e.g. gr. dzygon zugÒn = hitt 
yugan, lat. iugum, skr. yugám "yoke"; dzéō z�w = skr. yásati, OHG jësan 
"to cook". We are thus facing both lenition and fortition in the same envi-
ronment without being able to predict which word adopts which solution. 

The phenomenon is analysed in a number of different ways in the lit-
erature: two distinct IE yods, chronological overlap, socio-linguistic varia-
tion (Brixhe 1996, regarding h- as the "regular" result, zeta being a rural 
variant) and connected speech are solutions that are proposed (Seigneur-
Froli 2006:361ff provides discussion). There are also two laryngealistic 
analyses, one assuming the opposite distribution of the other. Rix (1976) 
argues for the existence of a laryngeal before what appears to be the initial 
yod in just those words that show strengthening (i.e. *#Hy > z, against *#y 
> h). On this assumption, the evolution of yod is completely regular: it 
strengthens after obstruents (which include word-initial laryngeals) like 
everywhere else. The analysis that relies on the reverse distribution of la-
ryngeals, i.e. *#y > z, against *#Hy > h, is attributed to Jochem Schindler 
and defended by Peters (1976) and Fortson (2004:228). It appears to be 
largely followed by the field today. 

Whether the laryngeal solution is correct, and if so, which brand of it 
is to be privileged, cannot be decided here. Whatever the situation, the is-
sue of the present discussion is quite independent of the demonstration, 
which only aims to show that yod is weak in post-sonorant, but strong in 
post-obstruent position. 

 

341  3.4.4. Post-obstruent strengthening: *#py > #pt 
 
Let us now look at the comparatistic evidence for the source of most sonor-
ity-offending non-#TR clusters in classical Greek: #pt is produced by the 
strengthening of yod in post-consonantal position. The evolution *py > pt 
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was already illustrated incidentally under (128d). Table  (129) below pro-
vides more material (the classical literature on the subject includes Rix 
1976:§102f, Meillet & Vendryes 1979:§56, Lejeune 1955:§153, 1972:§68). 

 
(129) Greek #pt < IE *#py 
 Greek other IE languages gloss 
 a. initial    

p__ ptukē
ptuc» 

skr. pyúkΏΉa pleat (cloth) 

 t__ semnós 
semnÒj 

skr. tyájati, *tyegw venerable 

 d__ dzeús 
ZeÚj 

*dyēus Zeus 

 k__ séwō
seÚw 

skr. cyávatē
< IE *ky-eu 

start to move quickly 

 b. internal    
 p__ kléptō

kl�ptw 
*klep-yō to steal 

 b__ bláptō
bl£ptw 

*blab-yō to harm/cause damage

t__ mélitta 
m�litta 

*melit-ya (honey) bee 

 d__ pedzós 
pezÒj 

skr. pádyas pedestrian, who does 
not leave ground 

 k__ kērýttō
khrÚttw 

*kāruk-yō to proclaim 

 g__ stidzō
st�zw 

*stig-yō to prick, to tattoo 

 
The only direct trace of strengthening is after labials (py > pt). After 

dentals and velars, strengthening occurs as well, but various secondary 
processes have muddied waters. All grammars argue for [t És] as the actual 
result of the fortition at hand, and this is indeed plausible when looking at 
cases where yod strengthens into affricates, as for example in Romance: lat. 
iocu > fr. jeu [ʒø], it. gioco [dÉʒ]oco, lat. rabia > fr. rage [ʁaʒ] (fr. [ʒ] via 
[dÉʒ]) (see Ségéral & Scheer 2001b).  

This analysis is also fed by t-s alternations among Classical Greek 
dialects: the continuator of *ty is t in Attic, but s elsewhere: att. tēғmeron 
t»meron, ion sēғmeron s»meron "today"; att. thattōn q£ttwn, ion thassōn
q£sswn "faster (comparative)". Hence the diachronic trajectory assumed is 
*ty > *ttÉs > tt/ss, and the same goes for velars (*ky > *ttÉs > tt/ss). Voiced 
inputs (*dy, *gy), however, directly produce the voiced affricate dÉz (zeta). 



276 Chap 4: Word-initial clusters: literally anything goes in Slavic and Greek   

Finally, note that the result of strengthening is always identical in word-
initial and word-internal position (except for initial geminates, which were 
simplified).88

Given that the post-sonorant position is weak in pre-classical Greek 
(and more generally in this language), it is clear that the post-consonantal 
strengthening of *yod into tÉs > t is not a possible source for Classical 
Greek #Rt clusters: *Ry will not undergo this process. 

 

342  3.5. Source of non-TRs II: IE *CeC- roots in zero grade 
 
The only remaining source for Greek #RT clusters are IE *CeC- roots that 
occur in zero grade. Let us first examine cases where both consonants are 
plosives, i.e. IE *TeT-. Two patterns are illustrated under  (130) below: 
Greek #TT that are produced by a simple zero grade under (130a), and #TT 
that are the result of an additional metathesis (IE *tøp, tøk > pt, kt) under 
(130b) (data from Beekes 1995:133f, who explains further detail). 

 
(130) Greek #TT < IE zero grade *TøT 
 Greek other IE languages gloss 
 a. zero grade   

pøt > pt pterón 
πτερόν 

skr. páttra-, OHG fed(e)rah wing, feather 

 b. zero grade plus metathesis  
 thøph > phth phthínō

fq�nw 
skr. kΏiΉóti to destroy 

 tøk > kt kteínō
kte�nw 

skr. kΏaΉóti to kill 

 thøkh > khth khthōғn
cqèn 

skr. kΏam-, lat. humus. goth. 
guma, tēkan, toch. A tka·

earth 

 

88 The older literature (e.g. Meillet & Vendryes 1979:§74, Lejeune 1955:§25) also 
mentions another source for Greek #TT, i.e. the strengthening of s in post-
consonantal position. Equations such as gr. kteínō kte�nw "to kill" = skr. 
kΏaΉóti are brought to bear in order to establish IE *#Cs > Ct. This analysis, 
however, is obsolete since Schindler (1977), who shows on the basis of Hittite 
and Tocharian evidence that gr. kt = skr. ks stems from IE *tk� , which undergoes 
metathesis that produces the Greek result kt (see § 342 below), and in addition 
is subjected to the spirantisation of the dental in Sanskrit. 
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IE zero, however, is not a possible source for Greek #RT either since 
the sonorant of IE *RøT- will be syllabic, and the regular Greek reflex of 
syllabic consonants is a vocalised sonorant: IE *#R̩TV > aRT/RaT. Evi-
dence for IE *ReT in zero grade is difficult to come by since there was no 
word-initial *r at all in IE (examples such as skr. ŕ̥kΏa-, lat. ursus = gr. árk-
tos ¥rktoj "bear" begin in fact with a laryngeal: IE *h2r̥tk�os). An example 
that may be quoted is láphuron l£furon "pieces of booty" = skr. lábhate < 
IE *lebh- "to grasp". In addition, even non-syllabic word-initial sonorants 
were often subjected to a vocalic prothesis in Greek (e.g. Lejeune 
1972:§146ff). 

 

343  3.6. Conclusion 
 
In sum, the absence of #RT clusters in Classical Greek is due to the simple 
fact that there is no diachronic source for them: IE roots in zero grade can-
not produce #RT because the sonorant is syllabic and will vocalise in 
Greek; #RT cannot be produced by strengthening of yod since the post-
sonorant position is weak in pre-classical Greek: while *#py will strengthen 
to #pt, *#Ry will not react. 

Just like in Slavic, thus, it is a diachronic fact that certain word-initial 
clusters could not have come into being: the free distribution of yers in 
Common Slavic creates random #CC clusters (and thus random distribu-
tional gaps) when yers fall out; in Greek, #RT cannot be produced because 
of a sonority-related parametric setting (post-sonorant consonants are not 
strong) and the vocalisation of IE syllabic consonants. 

The prediction, then, is the same as for Slavic: (Classical) Greek is 
an anything-goes language, and initial clusters that do not occur, including 
#RTs, are accidental gaps.  

 

344  3.7. Anything is really possible: Lesbian 

345  3.7.1. Syncope in initial two-membered clusters: #CvCV > #CCV 
 
Let us now look at positive evidence to the end that the following predic-
tion is correct: since there are no grammatical restrictions on initial clusters 
in anything-goes languages (see § 254), literally any initial cluster that is 
absent from Greek must be able to enter the language tomorrow. 
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The evidence discussed comes from the modern dialect of Greek that 
is spoken on the island of Lesbos. The Northern group of dialects to which 
Lesbian belongs is delineated by a characteristic phenomenon whereby 
high unstressed vowels are lost. This process is well known in the literature 
on Greek dialects (e.g. Newton 1972:182ff, Seigneur-Froli 2006:424ff re-
views relevant sources), which however does not provide systematic illus-
tration of the kind of clusters that are created by syncope word-initially. 
This is because so far nobody's goal was to show that really any cluster is 
possible word-initially. Rather, the literature aims at illustrating the process 
itself. 

Therefore Seigneur-Froli (2006:427ff) and Seigneur-Froli & Goudi 
(2007) have done fieldwork on Lesbian, which was conducted in 2005 in 
the village of Agia Paraskevi. They have built a corpus of words that was 
submitted to native speakers on the grounds of an exhaustive extraction of 
appropriate lexical material from a dictionary of Demotic Greek 
(Tegopoulos & Phytrakis 1990). Targets were all words that begin with 
#CiC or #CuC where the high vowel is unstressed. These were then passed 
through several filters: not all words provided by the dictionary are known 
on Lesbos, others are clear loans from the standard language. The filtering 
process, which has also socio-linguistic aspects, is described at length in 
Seigneur-Froli (2006:444ff) and Seigneur-Froli & Goudi (2007).  

There is no point in going into further detail here: the actual field-
work has prompted a number of unforeseen questions, and the exhaustive 
list of initial clusters that were found (or which are absent due to the lack of 
input candidates) cannot be reviewed. The present section merely reports 
the result of the fieldwork, which confirms the prediction. 

Table  (131) below shows a number of word-initial sonorant-
obstruent clusters that are created by the syncope of high unstressed vow-
els. Cognate Lesbian and Demotic Koine forms are compared. 

 
(131) syncope-created #RT clusters in Lesbian 
 Koine Lesbian gloss  
 r_ rufás rfás you suck  

ruTúni rTú¯ nostril  
 rixós rxós not very deep  
 l_ lipúme ʎpúmi I am sorry  
 liɣó lɣó I fold  
 ʎixnár ʎxnár oil lamp  
 m_ mitízo mtízu I fall asleep  
 mikró mkró small  
 mixáʎs mxáʎs Michael  
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(131) syncope-created #RT clusters in Lesbian 
 Koine Lesbian gloss  
 n_ nifúDa ¯fúDa bride  

nixáki ¯çéʎ little nail  
 nikóla ŋkóla Nicolas  

 
Seigneur-Froli (2006:536ff) shows that the syncope is really blind in 

true native words: all logically possible combinations of sonorants and 
obstruents are tested, and gaps are only due to the lack of appropriate lexi-
cal input material. 

For the sake of completeness, table  (132) below shows a few cases 
where syncope has produced clusters other than #RT. 

 
(132) syncope-created non-#RT clusters in Lesbian 
 Koine Lesbian gloss  
 #TT piTári pTári jug  

pukámiso pkámsu shirt  
 pikró pkró bitter  
 piɣáD pɣáD well (water)  
 tiɣáni tɣá¯ pan  
 tuféki tfétÉʃ rifle  
 kuDúni kDú¯ bell  
 #RR linár ʎnár linen  
 luláki llátÉʃ indigo  
 milás mlás you speak  
 #TR pulí plí bird  
 filó fló I kiss  
 tilíɣu tʎíɣu I wrap  
 kunás knás you fall over  
 ximónas xmónas winter  

 
Lesbian is thus really blind when applying syncope to two-

membered initial clusters: any sonority profile and its reverse can be cre-
ated. 

 

346  3.7.2. Syncope in initial three-membered clusters: #CvCCV > #CCCV 
 
This result is confirmed by the behaviour of tree-membered clusters: the 
high unstressed vowel of #C1vC2C3 inputs can only be dropped when C2
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and C3 are a good branching onset TR. Hence syncope cannot produce 
*#TøTT or *#RøTT, but does create #TøTR and #RøTR.  

For #C1C2vC3 inputs, syncope is impossible altogether: *#TTøT, 
*#TTøR. The refusal to produce the latter configuration shows that Lesbian 
makes a difference between primary and secondary (i.e. syncope-created) 
branching onsets: the former are autonomous (#TøTR is well-formed), 
while the latter are not (*#TTøR is ill-formed). Illustration of all this ap-
pears under  (133) below.89 

(133) three-membered output clusters and syncope 
 Koine Lesbian gloss 
 C1vC2C3 *TøTT buxtízo buxtízu I have enough of it 

xuftóno xuftónu handle 
 *RøTT perDiká perká little partridge 
 TøTR pikró pkró bitter 
 RøTR mikró mkró small 
 lixnári ʎxnár oil lamp 
 C1C2vC3 *TTøT xtipás xtipás beadle 
 *TTøR ftinó ftinó, fnó not very expensive 
 fTinóporo fTinópuru spring 

 
89 Note that word-internally the restrictions are identical. Seigneur-Froli (2006) 

systematically contrasts the initial and the internal situation in order to show 
that just like other varieties of Greek, Lesbian treats both environments exactly 
in the same way. 

 
Note that ill-formed results produce variable reactions: either the tar-

get vowel resists syncope (ko. buxtízo = lesb. buxtízo) or a consonant is 
lost (ko. ftinó = lesb. fnó, ko. perDiká = lesb. perká). Interestingly and just 
like in the evolution of French (e.g. lat. gálb(i)nu > jaune "yellow", cf. 
Ségéral & Scheer 2001b:105), in the latter case it is always the middle con-
sonant that is sacrificed. 

The reason why all three-membered sequences except those with a 
primary branching onset are ill-formed is obvious: the syncope creates a 
sequence of two empty nuclei, which both call for government. Table  (134) 
below depicts this situation. 
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(134) syncope-created three-membered clusters 
 a. ill-formed CiCC b. well-formed CiTR c. ill-formed TTiR 
 Gvt   Gvt     Gvt 
 

C V C V C V C V C V C V C V C V C V
| | | | | | | | | | | |
T i T T V R i T <= R V T T i R V
R i T T V T i T <= R V

These patterns also provide good reason to believe that syncope is 
synchronically active: branching onsets (i.e. "<=" in the above diagram) are 
not created during online computation (otherwise (134c) would be well-
formed). This may be due to the fact that the high vowels are really present 
underlyingly and eliminated from the surface by phonological online com-
putation. Were they absent from the lexicon, the configuration *TTøR 
would fulfil all conditions for well-formedness. It is the melodic presence 
of the high vowels, even when they are unassociated, that prevents their 
neighbours T and R under (134c) to interact: only TRs without intervening 
melodic material can constitute a branching onset. Put differently, the un-
derlying absence vs. presence of the vowel makes the difference between 
primary and secondary branching onsets. 

 

347  4. The initial CV in acquisition (of Greek) 

348  4.1. Experimental setup 
 
Sanoudaki (2007a,b, 2010) has examined the behaviour of three types of 
clusters in the acquisition of Greek by monolingual children from 2;03 to 
5;00 age. Rather than controlling whether #RT clusters (or non-occurring 
#RR and #TT clusters for that matter) are acquired in the same way as na-
tive non-#TR clusters, she compares the acquisition of (existing) TR, sT 
and TT clusters in word-initial and word-medial position. 

Data were collected on the basis of a non-word repetition task that 
was carried out with 59 children. The experimenter pronounced novel, 
made-up words that were explained to refer to unknown animals, which 
were also presented on a visual support (pictures). The child was then asked 
to call the animal in question. It was made sure that children manipulated 
linguistic structure, rather than just reproducing sound: target words had 
regular and identifiable morphological structure (they ended in a vowel that 
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is interpreted as a gender marker, i.e. feminine -a, neuter -o, femi-
nine/neuter -i) and a regular stress pattern. Only bisyllables were used, and 
stress was always placed on the vowel following the target cluster (Greek 
has lexical stress, and stress may fall on any vowel within a three-syllable 
window counting from the right edge). 

That children were processing the target words in question linguisti-
cally is shown by independent evidence such as the fact that regular and 
well-formed diminutives were produced (see Sanoudaki 2007a:90ff). For 
example, a child referred to the little version of the animal that was called 
kixró as kixr-áki, a performance that involves the recognition of the -ó as a 
neuter marker, its subtraction and the suffixation of the diminutive 
marker -áki.

Table  (135) below shows the non-words that were used in the ex-
periment (five tokens for each type). 

 
(135) target non-words 
 initial position sT spóki, stípo, skápi, sfíto, sxíka 
 TR tríka, klíto, flápi, xróki, vrípo 
 TT ftípo, xtíka, vðíto, ɣðóki, vɣápi 
 medial position sT kispó, postí, piská, tosfí, kasxí 
 TR katrí, toklí, piflá, kixró, povrí 
 TT poftí, kaxtí, tovðí, kiɣðó, pivɣá

The evidence that was used as the input into statistical calculus were 
the number of tokens that each child reproduced with the consonant clus-
ters in its original target form, against the number of tokens where the clus-
ter was distorted in some way. Departures from correct pronunciations in-
volved different kinds of distortions: for #TT-initial words, consonant loss 
(C1: xtíka → tíka, C2: vDíto → víto), substitution of an obstruent by a sono-
rant (thus creating a #TR cluster: ɣDóki → xróki, ɣDóki → klóki), substitu-
tion of C1 by an [s] (ftípo → stípo) (but also of [x] by [f]: xtíka → ftíka)
were observed.90 

Undistorted production of the target word was counted as success, 
deviant pronunciation as failure. Children (individually or collectively) 
may thus be better at this or that (type of) cluster, or better at identical clus-
ters in initial or medial position. That is, the three cluster types could be 
compared in a given position (initial or medial), and so could the behaviour 

 
90 Deviant patterns are reported only for this cluster type and only in this position 

for reasons that are introduced as we go along. 
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of each individual cluster type. All material was controlled for statistical 
significance. 

 

349  4.2. The result is predicted by the presence of the initial CV: #TT clusters 
prove "more difficult" than #TR clusters 

 
Sanoudaki's results concern different aspects of cluster phonology. One 
point is that the Greek evidence is hardly compatible with the predictions 
that are made by the traditional extrasyllabic analysis of word-initial #TT 
and #sT clusters. I only pick one aspect of her argumentation, which in-
cludes a general perspective on the status of the initial CV in acquisition. 

Sanoudaki takes the failure/success rate of a given cluster type (of 
course averaged regarding age, clusters and tokens) as evidence for its 
more or less late/early acquisition. That is, a cluster or cluster type that is 
mastered without or with little failure is well acquired, while high failure 
rates indicate that the acquisitional process is still ongoing. Statistically 
significant differences in the failure rate of different clusters thus provides 
indication of the chronology of acquisition. The assumption is of course 
that "difficult" clusters are acquired later and with more trouble, while 
"easy" clusters are mastered earlier. A common measure for difficulty in 
acquisition is markedness. 

Sanoudaki (2007a:86ff) discusses the comparison of different cluster 
types in the same context (e.g. word-initially or word-medially). Let us 
look at another aspect, i.e. the behaviour of the same cluster in word-initial 
and word-medial position. Sanoudaki's data show that the failure rate of sT 
and TR clusters is about the same in both positions (differences in any case 
are not statistically significant); by contrast, there is a remarkable and sta-
tistically significant difference for TT clusters, over which children have 
better command word-medially than word-initially (Sanoudaki 
2007a:104ff). This is certainly expected given the fact that word-initial #TT 
clusters are marked cross-linguistically: only anything-goes languages have 
them (see § 318 for discussion of their cross-linguistic occurrence), while 
word-interal TT clusters are found in many more languages. 

On the acquisitional side, the conclusion is thus that TT clusters are 
acquired earlier in word-internal than in word-initial position, which means 
that they are "more difficult" to stabilise in the former than in the latter 
context. The question is why this is so: identical syllabic representations 
should produce identical acquisitional conditions regardless of positional 
parameters. In CVCV, which is the framework that Sanoudaki (2007a,b, 
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2010) uses, the difference between the word-initial and the word-internal 
position is the presence of the initial CV in the former, but not in the latter 
context (in those languages where the initial CV is distributed word-
initially). The representations of TR, sT and TT clusters themselves are of 
course the same in both contexts. 

Table  (136) below (repeated from § 250 for convenience) shows that 
only TT clusters are sensitive to the initial CV: they are ill-formed in its 
presence. 

 
(136) #RT clusters are ill-formed in languages that possess the initial CV 
 a. #TR well-formed b. #RT ill-formed    
 Gvt Gvt       
 

C V - C V C V C V - C V C V
| | | | | |
T R V R T V

T T
R R

By contrast, TR clusters are entirely unaffected by the presence or 
absence of the initial CV: they are well-formed in both situations. That is, 
the initial CV predicts just the contrast that is produced by Greek children: 
it does make a difference whether a TT cluster occurs word-initially or 
word-internally, but the initial or internal position of TR clusters has no 
influence on its well-formedness at all.91 

This, however, is only true in presence of the initial CV. If the com-
paratively poor command that Greek children have over word-initial TT 
clusters is due to the initial CV, this means that those children which pro-
duce errors must possess the initial CV. Greek, however, is an anything-
goes language, from which the initial CV is supposed to be absent. 

 

350  4.3. You can lose, but not acquire the initial CV 
 
This is the backdrop against which Sanoudaki (2007a,b, 2010) argues for 
the following acquisitional scenario: if the presence of the initial CV is 
required to explain the misperformance on initial TT clusters, it must be 

 
91 Sanoudaki (2007a:134ff) discusses the status of sT clusters at length, showing 

that they are predicted to line up with TR clusters. 

<=
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present in the grammar of Greek children at the moment of their misper-
formance. Since we know that it is absent from adult grammar, the initial 
CV must be included in the initial state, even in what will turn out to be an 
anything-goes language. That is, the task of Greek language learners (or of 
anybody else acquiring an anything-goes language for that matter) is to get 
rid of the initial CV.  

On the other hand, children who are born into a TR-only language 
(that does not feature connected speech) do not have to "learn" anything 
about the left edge of the word: they possess the initial CV since the initial 
state of their grammar, and will never come across any evidence that indi-
cates its absence. This situation is unlike the one of Greek children, who 
will be exposed to a number of words with #TT clusters, which according 
to their grammar should be ill-formed. The task of Greek children on their 
way to adult grammar is thus to understand that nothing is wrong with #TT-
initial words � and hence to eliminate the initial CV from their grammar. 
This move will be irrelevant for #TR-initial words, which are well-formed 
either way. 

According to this scenario, Greek children which misperform on ini-
tial #TT clusters have not yet successfully eliminated the initial CV from 
their grammar. Or rather, the initial CV still sometimes crops up and causes 
the ill-formedness of #TT-initial items, which the child thus mispro-
nounces, that is, pronounces in a way that is compatible with the presence 
of the initial CV: the different departures from the target cluster all produce 
a TR-only-compatible result (see § 348: consonant loss, creation of a #TR 
sequence). 

Sanoudaki (2007a:60f) points out that the progressive loss of the ini-
tial CV under the pressure of positive evidence for its non-existence is the 
only possible acquisitional scenario anyway. "No negative evidence!" is a 
pervasive and undisputed principle in acquisition (e.g. Wexler & Culicover 
1980): children cannot learn that something is ill-formed; the only way for 
them to adjust their grammar is to come across a structure that conflicts 
with its current version. That is, the initial state is maximally restrictive, 
and the acquisitional process consists in eliminating those restrictions that 
are incompatible with the empirical evidence. 

In our case, were the initial CV absent from the initial state, children 
would never encounter any motivation for adding it to their grammar (any-
thing-goes are a superset of TR-only languages), to the effect that a TR-
only grammar could never be reached. 
 





351  Appendix 
Initial Sonorant-Obstruent clusters in 13 
Slavic languages 

Version 5,2 (release: August 2006). 
First appeared in Scheer (2000a). 
Available at http://www.unice.fr/scheer/, rubric "other stuff/Slavic data". 
 

352  1. Goal and scope 
 
Since 2000, I have attempted to establish a data base which provides the 
exhaustive record of words that begin with a sonorant-obstruent cluster in 
13 Slavic languages: Czech, Slovak, Polish, Upper Sorbian, Lower Sorbian, 
Kashubian (West), Bulgarian, Macedonian, Bosno-Serbo-Croatian, Slove-
nian (South), Russian, Ukrainian, Belarusian (East). 

The purpose is to dispose of a solid empirical basis that documents a 
typical typological feature for which Slavic languages are famous: the vio-
lation of sonority sequencing at the beginning of the word. While it is well 
known that Slavic languages have non-orthodox initial clusters, there does 
not seem to be a comparative record that would tell us precisely which lan-
guages have these clusters, how many of them are encountered, exactly 
which clusters occur and which ones do not. 

For the time being, the corpus does not include #RR and #TT clus-
ters (R represents any sonorant, T any obstruent). The cluster type that is 
most offending for sonority sequencing was indeed privileged, and this has 
turned out to be enough work. It is to be hoped that at some point the list of 
Slavic #RR- and #TT-words will also be available. 

 

353  2. Methodology: how the corpus was constructed 
 
The corpus was built in several steps. First a number of Czech etymological 
dictionaries (Holub & Kopečný 1952, Holub & Lyer 1978, Machek 1957) 
and two etymological dictionaries which provide Slavic cognate forms 
under OCS entries (Miklosich 1886, HavlováErhart & Jany�ková (eds.) et 
al. (eds.) 1989-2006) were exploited: for each #RT-word and crossing all 
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sources, the cognate forms in the Slavic languages mentioned were re-
corded. 

Based on this harvest, the words of all individual Slavic languages 
were verified in monolingual dictionaries and by native speakers (save 
Ukrainian and Kashubian for the latter). Also, the Czech and Slovak Na-
tional Corpora were searched for #RT items.92 

The work with dictionaries and native speakers has prompted the is-
sue of words which have already "faded away" diachronically, or are cur-
rently doing so. That is, dictionaries (and of course especially the older 
ones) tend to record words which today are only part of passive compe-
tence, which present-day natives do not know anymore, or for which they 
have only limited control of the kind "I may have heard that word from my 
grand-mother, but I am not sure what it means and how to use (to inflect) 
it". Since the goal of the corpus is to compile the largest possible record of 
#RT words, a deliberately liberal policy was adopted: up to a certain de-
gree, even words whose synchronic status is weak or may be questioned 
were accepted. 

The result was submitted to the audience of the Linguist List (vol-
ume 12-358, published in February 2001). A number of Slavic natives 
and/or slavicists have responded (through this channel or independently); 
they have greatly helped to reduce the number of errors, and to approach 
the ambition of exhaustivity. This not withstanding, the corpus of course is 
in constant evolution and may be improved on many counts: comments are 
most welcome. 

The following slavicists and Slavic natives have helped establishing, 
enriching and correcting the corpus (thanks a lot, and apologies for those 
that are missing): 
� West: Marian Sloboda, Markéta Ziková, Markéta Ceplová, Joná� Pod-

lipský (Czech), Zsuzsa Barkányi, Marian Sloboda (Slovak), Pawel Rut-
kowski (Polish), Hync Rychtar (Lower and Upper Sorbian). 

� East: Katia Ovtchinnikova, Maria Rubinstein, Ivan Derzhanski, Alexei 
Kochetov (Russian), Andrzej Doubina (Bielorussian). 

� South: Elie Boyadjieva, Ivan Derzhanski, Iordanka Madjarova (Bulgar-
ian), Kiril Ribarov (Macedonian), Mate Kapović, Dragana Kunčer 
(Bosno-Serbo-Croatian), Sa�o �ivanović, Alja Ferme, Andrej Stopar 
(Slovenian). 

 

92 The Czech National Corpus is at http://ucnk.ff.cuni.cz, the Slovak National 
Corpus at http://korpus.juls.savba.sk. 



Organisation of the corpus 289 

354  3. Organisation of the corpus 
 
The major division (column 1) is according to the sonorant of the #RT clus-
ter: Slavic languages produce #jT, #rT, #lT and #mT, but not #nT. Words 
are further arranged according to the Common Slavic root that they repre-
sent (column 3): all modern items that are derived from the same CS root 
are grouped together. All in all, this produces a set of 41 CS roots, which 
receive a running number (column 2). Within each root, words are arranged 
according to the particular cluster produced (a given root may produce 
more than one #RT, e.g. CS mьg- "fog", which comes down as #mg- and 
#m�-). Finally, the third level of classification is according to the various 
words that are derived from a given CS root by suffixation (column 4); for 
example, CS rъd- produces rъd-eti sę "go red", rъd-estьno "knotgrass" and 
rъd-ja "rust", which incarnate into two different modern #RTs, #rd and #rz. 

Each (sub-)root is represented by two lines: one showing its incarna-
tions as #RT words, the other as non-#RT words. In the latter case, a variety 
of contrasts in regard of the #RT incarnations can be observed: either of the 
consonants may have been lost, epenthesis may have occurred before the 
cluster or between the two consonants, or metathesis may have produced a 
non-offending cluster. Typical Slavic C1VC2 roots where the vowel alter-
nates with zero and hence produce #C1C2- with vowel-initial suffixes are 
recorded on both lines in case the result is an #RT cluster (e.g. cz. Nsg lev 
"lion", Gsg lv-a): on the upper #RT line for the unvocalised version, on the 
lower non-#RT line for the vocalised version. 

#jT clusters are only attested in Czech. Stress shows that the cluster 
is real: were the glide vocalised to i (e.g. in cz. jho "yoke"), this i would be 
tonic (since stress is initial in Czech). This is not the case: all items at hand 
bear stress on the vowel following the #jC- cluster. 

Finally, when necessary two forms of the same word (infinitive and 
1st sg, Nsg and Gsg) appear; they are then separated by a colon. 
 

Any help to improve the corpus is welcome: you may, for your lan-
guage(s) of expertise, 
− check the data that appear in the corpus. 
− if the cell for a given item is empty (either on the #RT or the non-#RT 

line), check whether a cognate of this root exists. 
− are there words with #RT clusters that do not relate to any of the 41 roots 

mentioned? If so, please complete. 
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355  4. The corpus 
 
 West 
 

 Root #CC Common 
Slavic (OCS) 

IE and 
comparatistic 
evidence 

gloss CS 

Czech Slovak Upper 
Sorbian 

Lower 
Sorbian 

walk 1sg jdu    j 1 j- -dœ jd j- -dœ IE ei / i 
 jít, jedu idem hi  hy  

 yoke jho    
 

2 j go jh j go < j go IE jug-, lat. 
iugum, NHG 
Joch 

 jeh    

 3 j-es-m  be 1sg jsem    
   

js j-es-m  IE es-, s- 
 jest som sym, sy som, sy 

 
4 štr b  fragment     r 
  

rb štr b   
 št rbina štrbina š e ba  

 5 r badiga Herbaticum     
   

 r badiga  
     

 6 r k say, imper. 
2sg, 2pl 

rci ! (arch.), 
rcete ! 

   

   

rc rek-ti, r k-  

 íci urieknut', 
rieknut' 
(arch.) 

rjec rjac 

   expression, 
idiom 

r ení    

   

r    

 e  e  r  r c 
   say 1sg ku (arch.)    
   

k   
 íkat  r ka   

 7 r d go red, flush rdít se    
   

rd r d-, r deti s IE rudh- 
 rudý 

[  
 ryzy ryzy 

 
   bot. 

knotgrass 
rdesno    

   

 r dest no  

 rudý  drost drest 
   rust rzi, rzivost 

 
   

   

rz r d-ja  

 rez[  hrdza zerzawc zarz 
 8 str ža core, 

essential 
    

   

rd str ža < 
sr d ce 
"heart" 

 

 srdce or 
strže  

strže  žro dže  

 9 g r(t)+ 
dusiti 

strangle, 
choke 

rdousit    

   

 g r(t)+dusiti  

  hrdúsit' 
 

  

 10 r d ky radish     
   

 r d ky lat. radix (?) 
 edkev red'kev rjetkej 

etkej 
rjatkej 
atkej 
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 West South East 
 Polish Kashu-

bian 
Bulgarian Mace-

donian 
Bosn.-Serb.-
Croatian 

Slovenian Belarusian Ukrai-
nian 

Russian 

1          
 i , id   ida ide i i, idem iti i i, idu ity, idu idti, idu 
2          
 igo 

(arch.) 
jigo igo   igo (rare)   igo 

3          
 jestem   sum  sem jo   jest', 

jesm' 
4     rbina     
 szczerba  št rb, ušt rb  škrbina škrba szczarb'ina vyš erb š'erbína 
5     cr. rbadiga     
          
6 rzcy ! 

(arch.) 
        

 rzek  
 
 

rikac re i re e re i reci rok rekty, 
re i 

rykat' 

  
 

        

 narzecze  re  re e  rek, re enica   re  
          
   reka   re em   rykat' 
7         rdet' 
 rumieni  

si  
 r ždjasvam  rudeti rdeti [ rtedi] ird e , 

rudy 
  

 rdest 
 

       rdest' 

      dresen dra on d asen  
 rdza, 

rdzawy 
   r ati, r a, 

r av 
  rža ržavyj 

  dredza r žda âr a  rja [ rja] irdzel', ir a   
8 rdze  

 
        

 drze  
(arch.) 

 s rce srce srž srce, svrž 
(arch.) 

stry an strýže  steržen' 

9  
 

        

 krztusi  
si  

  gr       

10     rdakva     
 rzodkiew

 
  rot-

kvica 
rotkva redkev red ka red'ka red'ka 
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 West 
 

 Root #CC Common 
Slavic 
(OCS) 

IE and 
comparatis-
tic evidence 

gloss CS 

Czech Slovak Upper 
Sorbian 

Lower 
Sorbian 

 11 r t t , 
r tont  

quicksilver rtut'    

   

rt r t t , 
r tont  
< arab. 

 

  ortut'   

 12 r t  
 

peak, point rty, 
rt nka 

   

   
 

 r t ,  
cf. rýti 

 

 ret[  
[  

 do erta  

 13 r vati tear, rip, 
snatch 

rvát, rvu, 
rvá  

   

   
 
 

rv r vati IE reu- 

  ruvat' sa 
[ 

 

  

 14 r jœ dig     
   

 r jœ, iterat. 
of r vati 

 
 rýt ryt' ry  ry  

 15 rjuti 
 

roar, scream vát, vu    

   

 rjuti, revœ onom ruu 
< reu, lat. 
rumor, NHG 
Rummel 

 ev revat'; 
rev, revu 

ru , ruju ru , ruju 

 16 r ž  rye rži  ržany, 
ržiš o 

r(d)žyny, 
r(d)žyš o, 

   

rž r ž   

 rež, 
režná 

raž, raži rož[  rež 

 17 r zati neigh, 
whinny 

ržát    

   

 onom,  
OCS r zati 
< CS rzati 

onom urug'-, 
lat. rugiire, 
gr. ereug    erdžat' rjehota  

ehota  
rigota  

 18 dr g- tremble   rže , 
rženje 

 

   
 

 dr g tati, 
dr žati 

 

 drhat drgat'  dža  

 19 r z- cut     

   
 
 

 r z-jo- OHG r ga > 
NHG Reihe 

 ezat rezat' r za  r za  

20 l b- skull Gsg lbi    l   
lb l b  IE leubh- 

Nsg leb, lebi, 
lebka 

lebka   

 21 l g-ati 
 

lie inf, 1sg lhát, lžu    

   

lg l gati,  
l g-jo 

NHG lügen 

 lež luhat' fa  dga  
   lie Gsg lži lži, lživý   
   

lž l ž-a  
lie Nsg lež lož bža, bž  dža, džy 

ʔutaarid (?)
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 West South East 
 Polish Kashu-

bian 
Bulgarian Mace-

donian
Bosn.-Serb.-
Croatian 

Slovenian Belarusian Ukrainian Russian 

11 rt  
 

      rtut' rtut' 

       irtu  
 

  

12     rt, rtnik    rta (Gsg), 
rt'iš'e 

   r t   rt [ rt],  
rti  [ rti ] 

rot rot rot 

13 rwa , rw
 

   rvati se, rva   rvaty, rvu rvat', rvu 

 porywa   ot rva   rvati 
[ rvati], 
ruvati 

irvanne, 
irva , irvu

  

14         rva (Gsg) 
 ry   rija, rov rie riti riti, rijem ry  ryty rov 
15 rzwie  

(arch.) 
        

 rzewny  reva, rev revâ revati, 
revem 

rjuti, 
rjoveti 

rau i, 
ravu 

revíty, revú revet', rëv 

16 r ysko, 
r y 

       rži (Gsg), 
ržanoj 

 re  (arch.)
 

rež r ž ârži raž, raži rž [ rž] ir yszcza rož rož 

17 r e  
 

   rzati, ržem   ržáty ržat' 

  
 

    hrzati ir a , 
rahata  

iržaty  

18  
 

        

 dróe , 
drga  

  drka drhtati drgetati dry e  drožáty drožat', 
vzdrognut' 

19 r n  
 

        

 rze nia, 
reza  
(arch.) 

 reža reže rezati rezati  rizaty rezat' 

20 ba        lba 
 eb  lob (arch.)  cr. lubanja, 

srb. lobanja 
lobanja lob, ilba ob, Gsg 

loba 
lob 

21 ga , e gac      haty lgat', lgu, 
lgun 

   l ga laže lagati lagati ilha    
         lži (Gsg) 
   l ža laže laž laž  ož, olža lož 
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 West 
 

 Root #CC Common 
Slavic 
(OCS) 

IE and 
comparatistic 
evidence 

gloss CS 

Czech Slovak Upper 
Sorbian 

Lower 
Sorbian 

 22 l g- light lhostejný    
   

lg l g- k , 
l go-staj  

IE legwh-u-, 
skr. laghú-,  
gr. elakhys,  
lat. levis,  
NHG leicht 

 lehký l'ahký, 
l'aho-
stajný 

lochki lažki 

   respite, 
deadline 

lh ta, 
lh tník, 
Lhota (topo)

   

   

   

 lehký lehota   
   it is 

suitable to
lze    

   

lz l dza  

  nel'za   
 23 l k mourn lkát (poet.) lkat' 

(poet.), 
lkanie 

  

   

lk l k onom (s)luug-, 
NHG 
schlucken 

 po-lykat  lunk  
 24 l p- cling, 

stick 
lp t, lpít, 
lnout 

lpiet' 
(arch.), 
lnút' 

  

   

lp l p- NHG bleiben, 
leben 

 lepit 
 

lepit' l pi  lipa  

 25 l sk-, 
l š - 

shine, 
twinkle 

lsknouti se 
(arch.),  
lštíti se 

   

   

ls, lš l š -ati 
(s ), 
l sk-ati, 
l sk-ati 

IE leuk-,  
gr. leukhos, 
lat. lux,  
OHG lioht, 
skr. ro ate 

 lesk, lesku lesk, 
lesku, 
lesknut' se 
 

š any 
(arch.) 

š a  se, 
š i  se 

 26 l st  cunning, 
ruse 

lsti (Gsg), 
lstivost, 
lstivý, lstný 

l'sti (Gsg), 
lstivost' 

  

   
 

ls l st  
< OHG 
listiz  
(> NHG 
List) 
 

 

 lest lest', lesti les  las  

 27 l v  lion Gsg lva, lví, 
lví e, lvice, 
lvoun 

   

   

lv l v  < CGerm 
*liuwaz  
(> NHG 
Löwe), cf. lat. 
leo, gr. leon 

lion Nsg lev lev, leva law law 

 28 sl z- tear     
   

lz sl za, 
sl za 

*lugj , NHG 
schlucken  slza slza sylza dza 

 29 l ž- spoon lžíce  zica  
   

lž l žica, 
l ž ka 

lat. ligula 
 žlíce (dial) 

 
lyžica  žyca 

30 m d-l  
 

faint, 
weak 
 

mdlít, mdlý, 
mdloba 

mdlý, 
mdloba 

  m 

  
 

md m d-l  
< m d- 

 

 medle 
(arch.) 
 

zamdliet' mod y 
(arch.) 

med y 
(arch.) 
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 West South East 
 Polish Kashu-

bian 
Bulgarian Mace-

donian
Bosn.-Serb.-
Croatian 

Slovenian Belaru-
sian 

Ukrai-
nian 

Russian 

22 lgi (arch.)         
 lekki letk'i lek lek lak,  

lagan, 
laknuti 
 

lahek, 
lahak 

l'ochki ehkyi l'ohkij 

        l'hota l'gota,  
l'ga (arch.) 
 

      odlog il'hota   
 lza,  

l a (arch.) 
       l'zja (arch.) 

      lahko il'ha nel'ha nel'zja 
23 ka  

 
 

        

 po yka    l'oka      
24 lgn  

 
 

        

 lepi  lnanc lepilo lepak, 
lepi 

lepiti,  
lijepiti 

lepiti il'nu , 
lipnu  

l'nuty l'nut' 

25 lskn  si , 
lsn  si , 
l ni  

      l'šce  

 lni  (arch.)  l skav, 
l štja 

leskot laštiti se lesk, 
lesketati, 
leš ati se 
(arch.) 

il' nicca il'šce losnit' sa 

26 l ci  (arch.), 
l ciwy 
 

       l'stit' 

 le  (arch.)  l st (arch.)  last (arch.), 
lastan 

lest (arch.) lest  
(arch.), 
lislivi  

l'est' l'est' (noun) 

27 lwa 
 
 

      l'va l'va (Gsg) 

 lew lev l v lav lav lev,  
Gsg leva 

leu,  
Gsg il'va 

ev lev 

28 za, zawy         
 ez (Gpl)  s lza solza suza solza  silza sleza 
29          
 y ka  l žica lažica cr. žlica žlica ly ka ožka, 

yžka 
ložka 

30 mdle , 
md y, 
md awy 

        

 med  
(arch.) 

met i  mov madal (dial), 
mledan 

medel m o , 
mle  

m yj, 
ml'ity 

medlit', 
mlet', 
medlennyj 
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 West 
 

 Root #CC Common 
Slavic 
(OCS) 

IE and 
comparatistic 
evidence 

gloss CS 

Czech Slovak Upper 
Sorbian 

Lower 
Sorbian 

 31 m g- fog mha: mít 
vl í mhu, 
mha 
(arch.), 
mhavý 

   

   

mg m g-la IE meigh-, 
gr. omikhlee, 
arm m g,  
skr. mih- 

 mlha, 
zamžený 

hmla m a, mihel m a 

   blink, 
flicker 

mhourat, 
mhou it, 
mhouravý, 
mhou ivý, 
mžourat 

   

   

 m g-ur  

 míhat, 
mihotat se 

mihat', 
mihotat' sa, 
hmýrit' sa 

  

  m g- drizzle mžít, 
mžikat, 
mžiknout, 
Mže 
(rivername, 
= germ 
Mies) 

   

   
 
 

mž m ž-ati  

     

   moment mžik, 
mžikat, 
mžiknout 

   

   

 m g-ik  lat. micare 

 okamžik okamih wokomik, 
mika  

wokognu
e, 

mika  
   blink, 

flicker 
mžourat, 
mžouravý 

   

   

 m g-ur  

  žmúrit', 
žmurkat' 

žmrika  zamžera  
wocy 

   eyelid mžurka    
   

 m g-ur  
  mihalnica 

 
  

 32 m ch  
 
 
 

moss Mšeno 
(topo), 
mšina (dial)

   

   

mch m ch  NHG Moos, 
lat. muscus 

 mech, 
mechu 

mach, 
machu 

moch, 
Gsg 
mocha 

mech, 
Gsg 
mecha 
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 West South East 
 Polish Kashu-

bian 
Bulga-
rian 

Mace-
donian

Bosn.-Serb.-
Croatian 

Slovenian Belaru-sian Ukrainian Russian 

31 mg a, 
mg awica
 
 
 

mg a      mh a mgla,  
mga (arch.) 

 gma 
(arch.) 

 m gla magla magla megla imhla im a  

 mgnienie
 
 
 
 

       mgnovenie 

 migota  
 
 

 migam, 
migna 

miga  migati mih e  mružyty žmurit' 

 m y , 
m y 
 
 
 
 
 

      mžity, 
mžaty,  
mža 

mža (arch.), 
mžit' (arch.) 

 murki 
(arch.) 

   mahnuti, 
srb. žmuriti, 
cr. žmiriti 

mezeti, 
mezi, 
mežati 

mury , 
im a, 
im e  

imžati, 
žmuryty 

 

  
 
 

        

  
 
 

 mig   mežik imhn'en'n'e  mig 

  
 

        

 mru y   miža  žmuriti žmrkati 
(dial) 

  žmurit' 

          
   migla   žmurka 

(zool) 
   

32 mchu 
(Gsg) 

      mšed' 
"Flechte" 

mcha (Gsg), 
mšit' "put 
moss on 
walls" 

 mech  m ch  mah, 
mahovina 

mah,  
Gsg mahu, 
maha 

moch, 
imszara, 
amszara 

moch,  
Gsg imchu, 
mochu 

moch 
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 West 
 

 Root #CC Common 
Slavic 
(OCS) 

IE and 
comparatistic 
evidence 

gloss CS 

Czech Slovak Upper 
Sorbian 

Lower 
Sorbian 

 33 m k- sudden 
movement 
yielding an 
unforeseen 
result 

mknouti se 
(arch.) 

   

   
 

mk m k-nœti 
(se),  
m -ati 
(s ) 

IE (s)meuk-, 
lat. mucus, 
gr. myksa 

 zamknout, 
zamykat 
 

zamknút', 
mykat' sa 

zamkny  
zamka  

myknu , 
myka  

 34 m st- 
 
 
 

revenge, 
punishment

msta, mstít mstit'   

   

ms m st  IE meit(h)- 
> mit-ti-,  
gr. moitos, 
goth. maidjan

 mest (Gpl) pomsta  poms ,
pomsta 

 35 m st  must, fruit 
juice Gsg 

mstu 
(arch.) 

   

   

 m st  
< lat. 
mustum 
(via germ 
Most for 
languages 
with -o-) 

 

Nsg mest 
(arch.), 
mestu 

mušt mošt mošt 

 36 m zg- 
 
 

spoil     

   
 

 m zg- MHG murc 
"morsch" 

 moždit    

 37 m ša 
 

mass (rel.) mše mša 
(arch.) 

mša  

   
 

mš m ša < 
lat. missa 

 

 mešní omša  namša 

 38 m šica greenfly, 
aphid 

mšice mšica   

   

 m šica < 
m cha (?)

IE mu-s-, 
OHG mucka 
(> NHG 
Mücke) 

 moucha mucha šmica šmyca 

 39 m chel  earnings, 
profit 

    

   

 m chel  < arab. 
muhassal 
"das Gewon-
nene" ? 

     

 40 m t  gym. swing 
Gsg 

mtu (arch.)    

   

mt m t   

 met, metu met, metu   
 41 m zda 

 
salary mzda mzda mzda  

   

mz m zda IE mizdho-, 
skr. m d ha-, 
gr. misthos, 
goth. mizdo, 
NHG Miete 

 mezd 
(Gpl) 

miezd 
(Gpl) 

zda  

n  absent         
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 West South East 
 Polish Kashu-

bian 
Bulga-
rian 

Mace-
donian 

Bosn.-Serb.-
Croatian 

Slovenian Belaru-
sian 

Ukrai-
nian 

Russian 

33 mkn , 
mk y 
(arch.), 
msk y 
(arch.) 

mknœc 
 

     m aty 
(sja) 

mknut', m at' 

 zamyka  m kna makn'a maknuti 
(se), ma i, 
micati 

makniti 
(arch.) 

im a  
imknu  

im aty, 
my ka 

mykat' 

34 m ci , 
mszcz , 
msta 
(arch.) 

      mstyty mstit' 

   m st mazd 
(poet.) 

mastiti 
(arch.) 

maš evati se pomsta mest' mest',  
mesti 

35  
 

       msto (Gsg) 

 moszcz 
 
 
 
 

 m st  mošt mošt  moš  mest' (arch.) 

36         mzgnut' 
(arch.),  
mzda (dial) 

 mia d y        mozgnut' 
(arch.) 

37 msza mša       mša "catholic 
service" 

 meszne 
(arch.) 

 mesa misa misa maša imsza   

38 mszyca 
 

      mšycja 
(arch.) 

mšica 

 meszka, 
mucha 

mšëca mucha muva srb. muva, 
cr. muha 

muha, 
mušica 

mucha moška mucha,  
moška 

39  
 

       mšel' 

  
 

        

40  
 

        

 miot     met matl'a    
41 mzda 

(arch.) 
      mzda 

(arch.) 
mzda 

   m zda 
(arch.) 

poet. 
mazd 

mazda 
(arch.), 
odmazda 

mezda    

n          
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CVCV 10f (continued) 
 →Direct Effect 158 
 different versions note 1 (2) 
 FEN - →Final Empty Nuclei, parame-

terisation of 204 
 →Coda Mirror v2 
 behaviour in the frame of Direct Inter-

face and One-Channel Translation
188 

 arboreal vs. lateral syllable structure 
 lateral (and hence flat), rather than 

arboreal syllable structure 1, 
9, 10, 12 

 the lateral project 10 
 no trees hence no recursion 1, 14, 

16 
extension of the no-tree approach 

to the Prosodic Hierarchy 11 
 workings of 
 lateral relations in 193 
 long vowels, representation of 

(left-, right headed) 216 
 minimal and maximal building 

block of constituent structure is
a CV unit 137 

 analyses 
 Corsican consonant mutation in 

→external sandhi 279 
 Belarusian v-w-u allophony and i-

prothesis 288 
 predictions of 
 when running in Direct Interface 

and One-Channel Translation 
188, 243 

predicts that process-specific 
phenomena cannot be dealt 
with representationally 265 

 edge variation predicted by CVCV 
and Direct Interface 258 

 prediction: CV units are the only pos-
sible output of →translation 190 

 government and licensing (i.e. 
phonological computation) do 
not qualify 186, 192f 

syllable structure present in the 
lexicon 193 

 Infrasegmental Government does 
not qualify 193 
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CVCV 10f (continued) 
 boundary information as syllabic 

space: CV units of various kinds 
194, 197 
overview 198 

 derivational syllable in Classical 
Arabic 199 

 intrusive t in French: CV unit ex-
ponent of class membership 
200 

 blocking vs. triggering effects of 
boundary-CVs: depends on the 
processes that are active in the lan-
guage 201 

 an extra CV blocks processes that 
need adjacency 202 

 an extra CV triggers processes that 
need syllabic space 203 

cycle 
 →phase theory 
cyclic derivation 
 →phase theory 
 procedural (phases) vs. representa-

tional (prosodic constituents) defi-
nition of →chunks 100 

 SPE: transformational cycle 104, 105 
 implemented by brackets (SPE) vs. 

interactionism 107 
 only →interactionism makes cyclic 

derivation compatible with modu-
larity 114 

 in →OT 
 →anti-cyclicity in OT 89 
 anti-interactionism because of 

→anti-cyclicity 112 
cyclic movement 58 
 →successive cyclic movement 
 
D
Declarative Phonology 80 
 →Sign-Based Morphology, non-

privative →translation 
deforestation 
 elimination of trees (phonology) 9, 12
Dependency Phonology 11 
 melodic representations: unary / priva-

tive note 14 (81) 
derivation by phase 
 →phase theory 

Derivational OT (DOT) 112 
derived environments 263 
desymmetrisation 59 
 →linearisation 
diacritic translation 
 →translation 
diacritics 
 definition of the term "diacritic" 95f,

137 
 non-diacritic boundaries are possible: 

syllabic space 137, 149 
are interchangeable and hence unable 

to make predictions (at the inter-
face) 155, 157f, 248 

 eliminated in →Direct Interface 21 
 linear and local (hash marks) vs. non-

linear and non-local (omegas etc.) 
98 

 history of 
 SPE: #, + 5 
 SPE: brackets are diacritics 108 
 would have been eliminated if the 

arbitral award of the interface 
had been taken seriously (Pyle 
1972) 74 

 discredited since the late 70s, 
radical alternative: →Direct 
Syntax 71 

 early 80s: →local insertion baby 
thrown out with the diacritic 
bathwater 28 

 the diacritic issue 
 diacritics do not qualify 26 
 the issue is settled in word, but not 

in fact 26 
 genesis of: abandonment of 

→Level Independence 70 
 classical problem, wrongly be-

lieved to have been solved by 
Prosodic Phonology 70 

 only phonologists are happy to live 
with diacritics: there is no ba-
nana phrase (in syntax) 97 

 some diacritics are stigmatised as 
such, others are knighted as 
"truly phonological objects" 
98 
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diacritics (continued) 
 the Prosodic Hierarchy is a diacritic 

93 
 proponents of Prosodic Phonology 

admit that hash marks and pro-
sodic constituency are equiva-
lent 94 

 linear (boundaries) replaced by 
autosegmental diacritics (the 
Prosodic Hierarchy) 71 

 Prosodic Phonology: things change 
over time (constraint-based 
→mapping), but translation 
remains diacritic 92 

 uniform interface vocabulary 
across phonological theories 
(such as the Prosodic Hierar-
chy) is unwarranted 153 

diglossia 
 in Modern Greek note 78 (334) 
Direct Effect 
 →initial CV 
 is a consequence of non-uniform inter-

face vocabulary 155 
 non-diacritic outputs are necessarily 

→privative 81, 154 
→diacritic sleepers vs. phonologically 

meaningful objects 155 
 arbitrary effect of diacritics vs. 

prediction made by meaningful 
vocabulary 157f, 248 

 prediction of diacritics: anything 
and its reverse can happen in 
their vicinity - WRONG 159, 
248 

 cross-linguistically stable effects 
of the beginning of the word: 
the impact of extra-
phonological information is 
anything but arbitrary 159, 
248 

Direct Interface 146 
 →Direct Effect 154 
 application to CVCV 188, 243 

challenge for individual phonological 
theories: non-diacritic items and 
→local insertion 28 

 and biolinguistics 2 

Direct Interface 146 (continued) 
 and other critics of →Prosodic Pho-

nology (modern →Direct Syntax) 
24 

 general 
 Direct Interface in a nutshell 2, 

122 
what it defines and what it does 

not define 162 
 why it is direct 21 
 has got nothing to do with 

→Direct Syntax 20, 23f 
eliminates →diacritics 26 

 is theory-neutral with respect to 
phonological theories 2, 6f, 28

structuralist →Level Independence 
is a precursor: non-diacritic 
translation was sought 73 

 core properties and architecture: five 
answers to five questions 147 

 modularity: translation exists 147 
 privative translation: only phonol-

ogically relevant items 27, 147
 non-diacritic translation: output are 

pieces of the domain-specific 
vocabulary of phonology 147 

 chunk definition is no business of 
translation 147 

 insertion: local into the linear 
string at morpheme breaks 
147, 150 

assessment of phonological theories 
according to their behaviour at the 
interface 73, 137, 151 
different phonological theories 

make different predictions at 
the interface 28, 152 

a minimalist move 152 
 predictions only made if there is no 

uniform interface vocabulary 
(such as the Prosodic Hierar-
chy) 153 

 is minimalist 
 shapes modular computation ac-

cording to requirements of the 
interface 2, 8 

 privativity: structure is only con-
structed if necessary 2, 27 
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Direct Interface 146 (continued) 
 is minimalist (continued) 
 minimalist way of defining 

chunks: phase theory 2 
 issue with →Prosodic Phonology 
 because of →diacritics 12 
 because of →trees 9 
 against diacritic sleepers 155, 157f 
 the initial CV is not present but 

"inert" 196 
 CV units "switched on" by certain 

processes (Balogné-Bérces 
2004, 2005) 267 

Direct Syntax 
 has got nothing to do with →Direct 

Interface 20, 23f 
genesis in the late 70s 22 

 vs. Prosodic Phonology (mid-80s and 
modern) 23 

 economy-based argument: pro-
sodic constituency is redundant
122 

 identifies the Prosodic Hierarchy 
as a →diacritic 98 

 →modularity absent from the 
debate with →Prosodic Pho-
nology 23 

 modern offspring 
 namely in OT note 4 (23) 
 Coloured Containment (van Oos-

tendorp) 80 
 in DM: prosodic constituency is 

redundant 122 
 eliminates →translation 
 hence violates →modularity 22 
 because diacritics were discredited 

in the late 70s 71 
 abandons →translation altogether: 

this is inconsistent in a phase-
based environment 122 

 phase-based →mapping dangerous for 
the Prosodic Hierarchy, which is 
superfluous: another round of 
→Direct Syntax is lurking 122 

directed graph (Raimy) 60 
 →linearisation 
dissimilation 
 positional and suprasegmental vs. 

adjacency effects 130 

dissimilation (continued) 
 analysis of the evolution of Classical 

Greek stops in terms of dissimila-
tion: on the wrong track note 83 
(334) 

dissociation (double) 45 
Distributed Morphology 5 
 vocabulary: source and insertion 
 Late Insertion segregates phono-

logical and other vocabulary, 
does away with sealed suit-
cases 49, 81 

 spell-out in: fission, fusion, im-
poverishment 168 

 three lists (lexica): morpho-
syntactic and phonological 
items, plus the encyclopaedia 
note 29 (170) 

 →linearisation in 
 →linearisation concomitant with 

→Vocabulary Insertion 59 
 Arregi & Nevins' (2012) model of 

PF and linearisation 59 
 PF Movement is a strong modularity 

offender 77 
 is →interactionist (→phase-based) 

113 
 favours →Direct Syntax: prosodic 

constituency is redundant 122 
#dl and #tl clusters 316 
 →initial CV/and word-initial clusters 
domain span, domain juncture, domain 

limit rules (→Prosodic Phonology) 
134 

domain specificity 
 →modularity 
 in linguistics: the inverted T model 19

application to phonology: →Indirect 
Reference 52 

 incompatible with computational 
translation (→One-Channel Trans-
lation) 163, 170 

 bi-domain specificity is a condition on 
translation according to 
→Jackendoff, Big Brothers need 
to understand both vocabularies. 
→One-Channel Translation 177 

domain-based 
 as opposed to →local insertion 
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domain-based (continued) 
 domains 
 are necessarily diacritic (when top-

down constructions: from the 
prosodic word upwards) 138 

 cannot be the output of translation 
(when bottom-up construc-
tions: syllables, feet) 140 

domains of phonological computation 
 →chunk definition 
double dissociation 45 
double onset analysis 
 of Polish →initial clusters, by Kury-

łowicz (1952) 324 
 

E
economy 
 argument for privative →translation 

27, 81 
edge-based mapping (Selkirk) 89 
edge-interior asymmetry 
 →initial CV/edge-interior asymmetry 
edges 
 left: →initial CV 
 right: →Final Empty Nuclei 
empiricism 
 functional vs. formal explanations of 

language 269 
empty nuclei 
 →CVCV 
encapsulation 
 →modularity/core properties of 
 application to syntax: inclusiveness 

44, 174 
 Jackendoff: translation needed in order 

to overcome encapsulation 174 
encyclopaedia 
 one of the three lists (lexica) in →DM

note 29 (170) 
epenthesis 
 of Cs in French (numéro-t-er): a form 

of strengthening (Pagliano 2003) 
200 

 of vowels: prothesis in Belarusian 293
eurythmy 
 in →mapping rules 179 
evolutionary psychology 41 
 →modularity/how much� 

external sandhi 260 
 →initial CV 
 is typically process-specific: the word 

boundary blocks some processes, 
but is transparent for others 262 

 procedural analyses of process-specific 
external sandhi 

 phase-based: syntactic PIC is too 
strong 263 

 structure-building vs. structure-
changing processes 263 

 phase-specific PIC, or in the 80s: 
stratum-specificity of the Strict 
Cycle Condition 263 

 Lexical Phonology, Stratal OT: 
process belongs to postlexical 
phonology or not 263 

 process-specific PIC (i.e. PIC à la 
carte) 263 

 representational analyses of process-
specific external sandhi 264 

 multiple boundaries, or layers of 
prosodic constituency, are 
needed because different proc-
esses can be sensitive to differ-
ent sets of boundaries 264 

 Balogné-Bérces (2004, 2005): CV 
always present but activated 
only be some processes 267 

 in →TR-only languages 295 
 three different types of languages: 

word-initial, utterance-initial, 
no initial CV 296 

 lexical vs. online effects of the 
initial CV 297 

 absence of #RT-initial morphemes 
in TR-only languages with ex-
ternal sandhi: accidental gap or 
lexicon optimisation? 298 

 type A (TR-only) → type C (no 
initial CV at all) 299 

 type A (TR-only) → type B (utter-
ance-initial CV): lexicon opti-
misation 300 

 absolute ungrammaticality: why is 
there no syntactic equivalent of 
the well-known cases in inflec-
tional and derivational para-
digms? 301 
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external sandhi 260 (continued) 
 in CVCV 
 there is only one boundary (CV 

units), hence process-specific 
phenomena cannot be dealt 
with representationally 265 

 →chunk definition is necessarily 
procedural 147, 266 

 initial CV stands in the way: it 
must be absent in external san-
dhi 268 

 in Corsican 270 
 disclaimer: specific syntactic 

divisions are not reported to 
play any role 271 

 consonant mutation: description 
272 

 identification of strong and weak 
positions 273 

 expression of positional strength: 
strengthening or resistance 
against lenition 273 

 strong vs. weak consonants note 
55 (273) 

 degrees of strengthening: melodic 
and positional 274 

 evidence for floating consonants 
275 

 utterance-initial position is strong: 
it is preceded by the initial CV
276, 282 

strength, but no gemination is post-
coda position 277 

 morpheme-internal processes 
(diachronic): lenition and me-
lodic strengthening, but no 
gemination 278 

 Corsican phonology ignores word-
boundaries 278, 284 

analysis in CVCV 279 
 initial CV must be present utter-

ance-initially, but absent word-
initially 282, 284 

in Belarusian 285 
 v-w-u allophony 287 
 Belarusian phonology ignores 

word-boundaries 287, 293 
utterance-initial position is strong: 

preceded by the initial CV 287

external sandhi 260 (continued) 
 in Belarusian 285 (continued) 
 initial CV must be present utter-

ance-initially, but absent word-
initially 287, 293 

i-prothesis before CøC-initial roots 
when these occur utterance-
initially or after C-final words 
293 

extraprosodic 
 →initial CV in Balogné-Bérces' (2004, 

2005) account of t-flapping, but 
only for some rules 267 

extrasyllabicity 
 →Final Empty Nuclei 
 right-edge and left-edge extrasyllabic-

ity are different phonological ani-
mals note 37 (207) 

 at the left-edge: there can only be one 
"extrasyllabic" consonant at most 
319 

 there are no extrasyllabic clusters at 
the left edge in natural language: 
absence predicted by the →initial 
CV, presence of random strings of 
extrasyllabic consonants predicted 
by regular extrasyllabic analyses 
330 

 behaviour of non-words with initial 
#TT and #sT clusters in the acqui-
sition of Greek is not compatible 
with the regular extrasyllabic 
analysis 349 

 

F
feature geometric trees 
 →trees 
Final Empty Nuclei (FEN) 
 →Coda Mirror v2 
 parameterisation of 204 
 phonological evidence for the right 

edge of →phases: FEN-based di-
agnostics 311 

 right-edge variation: inventory 207 
 existence of C-final words 207 
 extrasyllabicity = the central phe-

nomenon 207 
 consonant clusters (Cyran) 209 
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Final Empty Nuclei (FEN) (continued) 
 right-edge variation and its encoding 
 existence of FEN regulated by 

parameter (rather than by 
translation) 205 

 FEN can do "more" than internal 
empty nuclei 207 

 parameterised lateral actorship of 
different nuclear categories in 
GP: Cyran 212 

 right-edge variation accounted for 
in GP by parameters concern-
ing FEN 212 

 workings of the parametric system of 
Vol.1 211, 214 
government and licensing freely 

combine 214 
 government responsible for the 

existence of word-final conso-
nants 215 

 licensing drives extrasyllabicity 
216f 

 Translator's Office responsible for 
all parametric variation 218 

 Vol.1: system of lateral relations that 
originate in FEN overgenerates 
205, 219 
four-way parametric system 220 

 there is no nightmare position, and 
C# are never strong 220 

 either FEN can dispense both 
lateral forces, or none 221 

 the nightmare position also occurs 
word-internally 222 

 workings in the Coda Mirror v2 230 
 extrasyllabic languages (i.e. where 

FEN are lateral actors) 232 
 non-extrasyllabic languages (i.e. 

where FEN are no lateral ac-
tors) 233 

 Vol.1: FEN governed by the 
Translator's Office - this is im-
possible now 205 

 FEN-related variation: morpho-
syntactic or parametric? 234 

 One-Channel Translation disquali-
fies the morpho-syntactic op-
tion 235 

Final Empty Nuclei (FEN) (continued) 
 FEN-related variation: morpho-

syntactic or parametric? 234 (con-
tinued) 

 FEN-related variation is parametric
237 

 left edge variation (→initial CV) is 
not a phonological parameter, 
but a parameter on the spell-
out mechanism 238, 242 

morpheme-final is phase-initial: FEN 
are the first item that is parsed by 
phonological computation 240 

 explanation for the fact that there 
are no extrasyllabic vowels 
241, 257 

 explanation for the fact that there 
is no equivalent left edge 
variation 241 

 why are there no extrasyllabic vowels?
no variation for V-final words 208
in GP: why do empty, rather than 

contentful final nuclei produce 
variation? 208 

 weak nuclei are known for produc-
ing variation 208 

fission 
 spell-out in DM 59, 168 
fortition 
 positional and suprasegmental vs. 

adjacency effects 130 
free rides 
 spell-out is symmetric, but allows for 

free rides: phase boundaries may 
or may not be armed with a PIC 
and an initial CV 312 

functional approach to the interface: mor-
pho-syntax flags certain properties in 
the signal 147, 269 

fusion 
 →spell-out in DM 59, 168 
 
G
gaps in word-initial clusters: systematic 

and accidental 314 
 →initial CV/and word-initial clusters 
gorgia toscana 
 spirantisation in →external sandhi 271
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government and licensing 
 Standard GP: Constituent Government, 

Interconstituent Government, 
Proper Government 193 

 CVCV: Infrasegmental Government 
193, 250 

Coda Mirror v1 213 
 lateral relations are head-final 240 
 do not qualify for the output of transla-

tion 192, 186 
Government Phonology 
 →CVCV 
 →Coda Mirror v2 
 →Final Empty Nuclei 
 core idea: syllable structure is lateral, 

rather than arboreal 1, 10 
 melodic representations: 

unary/privative note 14 (81) 
 syllabification algorithm in note 24 

(138) 
 lexical entries are fully syllabified 

note 24 (138) 
 phonetic interpretation: non-

computational translation 164 
 computational domains (i.e. →phases) 

are typically identified by the re-
pairless stacking of consonants at 
their right edge: six-th-s 311 

 Standard GP: hybrid arboreal-lateral 
model 1, 10 

 some lateral relations are recorded 
in the lexicon, others are not 
193 

 right-edge variation 
 →FEN able to government-license

207 
 accounted for in GP by parameters 

concerning FEN and other nu-
clear categories 212 

 analysis of Polish →initial clusters by 
Gussmann & Cyran 324 

Grenzsignale (Trubetzkoy) 
 functional approach to the interface: 

morpho-syntax flags certain prop-
erties in the signal 147, 269 

Grimm's Law 338 
grounded constraints (OT) 
 functional explanations for the "protec-

tion" of the initial site 269 

H
hash marks 
 →diacritics 
head parameter 57 
 →linearisation 
 rehabilitation by Richards (2004) 59 
hiatus 
 not the trigger of intrusive t in French 

(numéro-t-er) 200 
 blocked by an extra CV unit 202 
HPSG (Sign-based Morphology) 
 strong modularity offender 77 
 
I
impoverishment 
 spell-out in →DM 168 
inclusiveness 
 application of →encapsulation to 

syntax 44 
incommunicado 
 morpho-syntax and melody: 

→phonology-free syntax 124 
indexed constraints 
 morpheme-specific phonologies 63 
Indirect Reference 
 →Prosodic Phonology 
infixation 
 in Raimy's →directed graphs 

(→linearisation) 60 
information structure 
 in →mapping rules 179 
Infrasegmental Government 
 →government and licensing 
initial clusters 
 in Slavic and Greek: summary, road-

map and rationale of the argument
245, 319 

there are no →extrasyllabic clusters at 
the left edge in natural language: 
absence predicted by the →initial 
CV, presence of random strings of 
extrasyllabic consonants predicted 
by regular extrasyllabic analyses 
330 

 in →Slavic 320 
 corpus: exhaustive record of words 

that begin with a sonorant-
obstruent cluster in 13 Slavic 
languages 321, 351 
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initial clusters (continued) 
 in →Slavic 320 (continued) 
 methodology for establishing the 

corpus of #RT words: liberal 
policy regarding words with 
weak or fading synchronic 
status 353 

 Slavic known for violating sonor-
ity sequencing at the left edge 
321, 352 

Slavic #RTs never constitute a 
natural class. Detailed case 
study of Polish 319, 324 

#RTs are lexical accident: all 
modern Slavic #RT clusters 
have come into being through 
the loss of a yer 319, 325 

new words (loans, acronyms) with 
non-occurring initial #RT clus-
ters may freely enter Slavic 
anything-goes languages 319, 
327 

there are no extrasyllabic clusters 
at the left edge in natural lan-
guage: absence predicted by 
the →initial CV, presence of 
random strings of extrasyllabic 
consonants predicted by regu-
lar extrasyllabic analyses 319, 
330 

Polish: extremely liberal regarding 
word-initial clusters, but does 
not produce more than one 
single extrasyllabic consonant 
330 

 surface gradience: more or less 
#RT-friendly Slavic languages
322f 

 no Slavic language attests the full 
set of logically possible #RT 
clusters 322 

 Rs of #RTs are trapped, i.e. non-
syllabic (except in BCS) 323 

 synchronic gaps are also gaps in 
Common Slavic 328 

 evolution after the loss of yers: 
either languages switch to an 
anything-goes grammar, or re-
act against #RTs 328 

initial clusters (continued) 
 in →Slavic 320 (continued) 
 the Slavic genesis of #RT clusters 

could be more generally valid 
for anything-goes languages: 
Classical Arabic 329 

 in →Greek 331 
 Greek is a specific challenge for an 

accidental gap analysis be-
cause there is a sonority-based 
division of occurring (#RR, 
#TT) and non-occurring (#RT) 
non-TR clusters, and only a 
few non-TR clusters occur 
319, 332 

Greek is very far from instantiating 
all logically possible #RR and 
#TT clusters 332 

 Greek offers diagnostics for all 
three effects of the →initial 
CV 332 

 #RTs absent because the condi-
tions for their creation in pre-
classical times were not met; 
processes that create non-#TRs 
are unable to produce #RTs: 
strengthening of post-
consonantal yod 319, 336f, 
341, 343 

 #RTs absent because the condi-
tions for their creation in pre-
classical times were not met; 
processes that create non-#TRs 
are unable to produce #RTs: 
zero grade of an IE root 319, 
336f, 342, 343 

 new #RTs can enter the language: 
Lesbian syncope 319 

 word-initial consonants are weak 
333 

 prediction borne out: word-initial 
consonants are intervocalic 
335 

 prediction borne out in modern 
Lesbian: syncope of high un-
stressed vowels blindly creates 
random initial clusters 344 
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initial clusters (continued) 
 in →Greek 331 (continued) 
 Lesbian: the vowel of #C1vC2C3

can only be dropped when C2
and C3 are a good branching 
onset TR 346 

 in the (first language) acquisition 
of Greek: #TT more difficult 
than #TR 347 

initial coda 
 first consonant of an #RT cluster 334 
initial CV 244 
 roadmap for the initial CV in the book

245 
 in →external sandhi 260 
 relation with →phases 

(→parameterised distribution) 294
preventing a besetting misunderstand-

ing: word-initial ≠ root/stem-initial
note 42 (245) 

 edge-interior asymmetry: clean mor-
pheme-internal vs. two specific 
and distinct edge phonologies 256
edge variability and lenition: a 

symmetric pattern 259 
 functional (i.e. extra-grammatical) 

explanations for the "protec-
tion" of the initial site: Gren-
zsignale, perception-
orientation, parsing cues 269 

 three, rather than two different 
phonologies 257 

 regular phonology morpheme-
internally, irregular phonology 
at edges 145, 257 

right and left edge are peculiar and 
deviant, but not in the same 
way note 26 (145), 257 

parameterised FEN and the initial 
CV are a good match for the 
phonological identity of the 
two edges 258 

 diacritics make no prediction, but 
tailoring constraints, or their 
ranking, so that the facts are 
matched, is another way of not 
predicting anything (Broselow 
2003) 258 

initial CV 244 (continued) 
 edge-interior asymmetry: clean mor-

pheme-internal vs. two specific 
and distinct edge phonologies 256 
(continued) 

 edge-specific phenomena are not 
arbitrary or interchangeable, 
hence edge-sensitive con-
straints (Broselow 2003) miss 
the point 258 

 stable cross-linguistic effects of the left 
edge disqualify diacritics: three 
birds need to be killed with one 
stone 159, 248 
word-initial clusters (lexical): 

initial CV present in TR-only, 
absent in anything-goes lan-
guages 159, 250 

strength of word-initial consonants 
(online): initial CV present if 
#C strong, absent if #C weak 
159, 251 

deletion of the first vowel of the 
word (online): initial CV pre-
sent if not deletable, absent if 
deletable 159, 251 

in any given language, co-
occurrence of the three effects 
253 

 of the three effects: one concerns 
the lexicon (TR-only or any-
thing-goes), two online compu-
tation (stable first vowel, 
strength of #C) 286 

 the left edge may or may not be 
peculiar, but if it is it is pecu-
liar in specific ways 159, 248 

parameterised distribution across 
languages 246, 302 

 diagnostic 1: connected speech 
guarantees the absence of the 
initial CV 303 

 diagnostic 2: RT-initial words 
guarantee the absence of the 
initial CV, except if repair oc-
curs 304 

 diagnostic 3: online effects of the 
initial CV guarantee its pres-
ence 305 
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initial CV 244 (continued) 
 parameterised distribution across 

languages 246, 302 (continued) 
 typology of sandhi killers and their 

combination 306 
 the Greek pattern: every word 

computed in its own right (PIC 
present), but initial CV absent 
306, 335 

 the presence or absence of the 
initial CV is a parameter on the 
spell-out mechanism, rather 
than a phonological parameter
238, 242 

predictions made by the initial CV 
252 

 the →Direct Effect 158, 258 
 in any given language, co-

occurrence of the three effects 
253 

 of the three effects: one concerns 
the lexicon (TR-only or any-
thing-goes), two online compu-
tation (stable first vowel, 
strength of #C) 286 

 Greek offers diagnostics for all 
three effects of the initial CV 
332 

 in anything-goes languages, miss-
ing #RTs are accidental, not 
systematic gaps 254 

 #RT-only languages cannot exist 
255 

 prediction: in absence of the initial 
CV, initial consonants are 
intervocalic (rather than codas)
251, 335 

 not recorded in the lexicon 
 exponent of morpho-syntactic 

information 196 
 would be a diacritic sleeper if 

present but "inert" (Lowen-
stamm 1999) 196 

 Balogné-Bérces (2004, 2005): CV 
always present but activated 
only be some processes 267 

initial CV 244 (continued) 
 diacritics and locality 
 non-arboreal and →locally in-

serted alternative for the repre-
sentation of morpho-syntactic 
information in phonology 11 

 is a non-diacritic →boundary: 
syllabic space is the output of 
translation 137, 147, 149 

cross-linguistically stable effects 
of the beginning of the word: 
the impact of extra-
phonological information is 
anything but arbitrary 159, 
248, 258f 

 what the initial CV is initial of 
 words or utterances 268 
 initial CV must be present utter-

ance-initially, but absent word-
initially (Corsican, Belarusian)
268, 282, 284, 287, 293 

the initial CV is phase-initial 308 
 the initial CV is a marker of phase 

boundaries 308 
 how many chunk sizes can be 

marked by the initial CV? 
Words and utterances are ob-
vious barriers, but there may in 
principle be others 308 

 bumpy match between phonologi-
cal and syntactic evidence for 
phases: only the CP is a good 
candidate 309 

 phases (based on syntactic evi-
dence) may or may not leave 
phonological traces, i.e. may or 
may not be headed by an initial 
CV 309f 

 initial CVs can only be phase-
initial 310 

 selection of CV-bearing phases 
partly universal, partly para-
metric 310 

 phases have a procedural (the PIC) 
and a representational (the ini-
tial CV) way of leaving a trace 
in the phonology: both are à la 
carte 310 
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initial CV 244 (continued) 
 in anything-goes languages (initial CV 

absent) 
 #RTs that do not occur in the 

lexicon can freely enter the 
language (confirmation in Les-
bian Greek) 327, 344 

 genesis of anything-goes lan-
guages: Slavic, Arabic 329 

 there are no extrasyllabic clusters 
at the left edge in natural lan-
guage: absence predicted by 
the →initial CV, presence of 
random strings of extrasyllabic 
consonants predicted by regu-
lar extrasyllabic analyses 330 

 in absence of the initial CV, initial 
consonants are intervocalic 
251, 335 

 in TR-only languages (initial CV 
present) 

 word-initial CV absent: Corsican, 
Belarusian 284, 287 

 connected speech in TR-only 
languages 295 

 three different types of languages: 
word-initial, utterance-initial, 
no initial CV 296 

 TR-only languages with external 
sandhi ought not to exist 296 

 lexical vs. online effects of the 
initial CV 297 

 absence of #RT-initial morphemes 
in TR-only languages with ex-
ternal sandhi: accidental gap or 
lexicon optimisation? 298 

 type A (TR-only) → type C (no 
initial CV at all) 299 

 type A (TR-only) → type B (utter-
ance-initial CV): lexicon opti-
misation 300 

 absolute ungrammaticality: why is 
there no syntactic equivalent of 
the well-known cases in inflec-
tional and derivational para-
digms? 301 

 and word-initial clusters 313 
 →initial clusters (Slavic, Greek) 

initial CV 244 (continued) 
 and word-initial clusters 313 (contin-

ued) 
 regular view: gaps are systematic 

when sonority-driven (blick vs. 
lbick) 315 

 distributional gaps in initial RT-
clusters must be accidental 
315 

 TR-only (initial CV present) vs. 
anything-goes (initial CV ab-
sent) languages 250, 314 

"anything goes" is to be taken 
literally 316, 332 

 a strictly binary typology: the 
presence even of a few #RTs 
identifies an anything-goes 
grammar 316f 

 all logically possible #TR clusters 
occur in TR-only languages, 
but only a small subset of logi-
cally possible #RT clusters oc-
cur in anything-goes languages
316 

 surface gradience in anything-goes 
languages: number and nature 
of #RTs show important varia-
tion 318, 322 

 Classical Greek: has #TT and #RR 
but no #RT - however, it is far 
from instantiating all logically 
possible #TTs and #RRs 318 

 Greek is a specific challenge for an 
accidental gap analysis be-
cause there is a sonority-based 
division of occurring (#RR, 
#TT) and non-occurring (#RT) 
non-TR clusters, and only a 
few non-TR clusters occur 
332 

 in (first language) acquisition of Greek 
(Sanoudaki 2007a,b, 2010) 347 

 experimental setup: children proc-
ess target words linguistically 
348 

 result predicted by the presence of 
the initial CV: #TT clusters 
prove "more difficult" than 
#TR clusters 349 
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initial CV 244 (continued) 
 in (first language) acquisition of Greek 

(Sanoudaki) 347 (continued) 
 the initial CV is present in the 

initial state: you can lose, but 
not acquire it 350 

insertion of the output of translation into 
phonology 

 →local boundaries vs. non-local do-
main-based insertion 

 in Direct Interface 147, 148 
local into the linear string at mor-

pheme breaks 150 
 consequence of →One-Channel Trans-

lation: boundary information must 
be inserted locally between mor-
phemes 187 

 no insertion in the middle of mor-
phemes 141 

 structuralism: →Level Independ-
ence opened (pushed) the door 
for juncture in the middle of 
morphemes 142f 

 morpho-syntactic control over 
insertion restored in generative 
phonology 144 

 morpheme-internal phonology 
unimpacted by morpho-syntax
145 

 explained by lexical translation 
(→One-Channel Translation) 
180, 187 

integrative processor 
 Jackendoff's label for modules 

(→modularity) 
interactionism 
 →phase theory 
 →modular argument absent from the 

debate in the 80s 67, 86 
 →chunk definition 
 vs. brackets (SPE) for the implementa-

tion of →cyclic derivation 107 
 makes cyclic derivation compatible 

with modularity 114 
Interface Dualism 
 procedural and representational com-

munication with phonology 5 
intermodular communication 
 →modularity, →translation 

intervocalic consonants 
 lenition of: →Coda Mirror 
intrusive t 
 in French (numéro-t-er): a form of 

strengthening 200 
inverted T model 
 baseline of generative grammar since 

the 60s 13 
 grammar-internal →modularity 35 
 additional plug-in: all concatenation 

before all interpretation 111 
isomorphism 
 →non-isomorphism 
 vs. brackets (SPE) for the implementa-

tion of →cyclic derivation 
 non-modular approach in →Sign-

Based Morphology (term coined 
by Bermúdez-Otero) 80 

 
J, K 
Jackendoff's model of translation (in lan-

guage and elsewhere) 
 →One-Channel Translation 172 
 major ontological gap: phonology vs. 

the rest 48 
 3 types of processors (=modules): 

inferential (=central systems), in-
tegrative (=regular modules), inter-
face 175 

 modular structure of language 175 
 translation: general 
 informational bottleneck: transla-

tion is selective 177 
 translation should be called partial 

homology 177 
 degrees of modularity: an object is 

more or less modular accord-
ing to the width of the channel 
that relates it to other modules
178 

 Jackendoff makes generative 
practice explicit 173 

 the classical Fodorian model 
leaves intermodular communi-
cation unexamined 174 

 translation needed in order to 
overcome encapsulation? No: 
domain specificity is responsi-
ble 174 
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Jackendoff's model of translation (in lan-
guage and elsewhere) (continued) 

 translation in his model: computational
translation is computational, and 

done by a module 175 
 translation by computation in 

Prosodic Phonology 52 
 correspondence rules (=mapping 

rules) 176f 
 no alternative to all-powerful 

translation, overgeneration is 
not an issue 176 

 bi-domain specificity 
 condition on translation: Big 

Brothers need to understand 
both vocabularies 177 

 contradiction in terms: it violates 
domain specificity and hence 
modularity 178 

juncture phonemes 5 
 result of →Level Independence 69 
 juncture abuse: juncture in the middle 

of morphemes (→insertion) 142f 
 phonetic correlate of note 25 (143) 
 morpho-syntactic control over 

→insertion restored in generative 
phonology 144 

 
L
labels 
 labelled →brackets (SPE) 105 
language organ 34 
languages of the mind 
 →domain specificity, 

→modularity/core properties 
laryngeal 
 laryngealistic analyses of the dual 

treatment of IE yod in word-initial 
position in Greek: loss or strength-
ening (>zeta) 340 

Late Insertion 
 →linearisation, →Vocabulary Items 

49 
 does away with →sealed suitcases 81
Late Linearization Hypothesis (DM) 
 →linearisation 59 
lateral relations 
 →government & licensing, →CVCV, 

→Government Phonology 

LCA (Linear Correspondence Axiom) 
 →linearisation 56, 58f, 60 
left edge 
 →initial CV 
Left-to-Right Derivation 
 alternative to cyclic derivation (Shio-

bara) note 12 (59) 
lenition (and fortition) 
 →Coda Mirror 
 →initial CV/edge-interior 259 
 positional and suprasegmental vs. 

adjacency effects 130 
 of plosives in Liverpool English 338 
 post-tonic t-lenition in English 338 
 post-sonorant position weak or strong 

(parameter) 
 across languages 337 
 analysis of the parameter in CVCV

note 85 (338) 
 variation in Greek: in modern 

South-East dialects (e.g. Cyp-
riot), yod does not strengthen 
after sonorants (except in Cen-
tral Cypriot) 339 

 evolution of IE *s and *y in Greek
340 

Level Independence 
 structuralism: bottom-up discovery 

procedure 69f 
 enforces translation, hence is a precur-

sor of →modularity 73 
 better match of modular standards than 

generative grammar until the mid-
80s 77 

 opened (pushed) the door for juncture 
in the middle of morphemes 
(→insertion) 142f 

lexical →translation 
 →One-Channel Translation 
lexical access 
 →One-Channel Translation 
 factor in the "protection" of the initial 

site 269 
Lexical Phonology 
 morpheme-specific phonologies 63 
 brackets (Mohanan): non-privative 

→translation 80 
 postlexical phonology is non-cyclic 

117 
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Lexical Phonology (continued) 
 relations with →Prosodic Phonology 
 peaceful coexistence in the 80s 

117 
 division of labour on the basis of 

clear criteria: peaceful coexis-
tence revisited by Stratal OT 
118 

 eliminating cycles: extension of 
prosodic domains below the 
word level 119 

 eliminating prosodic constituency: 
phase-based mapping 123 

 analysis of process-specific →external 
sandhi 263 

lexicon optimisation: an entire lexicon is 
shaped according to the conditions that 
lexical items experience during com-
putation 

 absence of #RT-initial morphemes in 
TR-only languages 

 with external sandhi: accidental 
gap or lexicon optimisation? 
298 

 with an utterance-initial CV 300 
liaison (French) 275 
licensing 
 →government 
Lin (Embick & Noyer 2007) 59 
 →linearisation 
line crossing 203 
Linear Correspondence Axiom (LCA) 56, 

58f, 60 
 →linearisation 
Linear Operations module 
 Arregi & Nevins (2012): after lineari-

sation but before →Vocabulary In-
sertion 59 

linearisation 55 
 no business of phonology: the input to 

phonological computation is a lin-
ear string 56 

 linearity imposed by external condi-
tions of language use 57f 

 and antisymmetry 58 
 linearity is a motivation for movement

58 
 →Direct Interface has got nothing to 

say about linearisation 56, 162 

linearisation 55 (continued) 
 and →spell-out 168 
 and →translation (→Vocabulary 

Insertion) 
 concomitant? 56, 59 

DM and Bobaljik (2002): con-
comitant with Vocabulary In-
sertion 59 

 can linearisation be computational 
but translation not? 56 

 Arregi & Nevins (2012): not con-
comitant with Vocabulary In-
sertion: →Linear operations 
module 59 

 in narrow syntax or at PF? 56, 59 
both are compatible with minimal-

ism 58 
 in GB: word order is a function of 

constituent order 57 
 in minimalism: not in narrow 

syntax 57 
 particular theories 
 cut down into two, three or four 

distinct operations 59 
 head parameter 57 
 head parameter rehabilitated by 

Richards (2004) 59 
 Linear Correspondence Axiom 

(LCA) 56, 58f, 60 
 Precedence Resolution Principle 

(Epstein et al.'s 1998) 59 
 precedence rules (Bobaljik 2002) 

59 
 directed graphs (Raimy): prece-

dence relationships imple-
mented into phonological rep-
resentations 60 

 directed graphs (Raimy): linearisa-
tion from phonology to phonet-
ics (or morpho-phonology to 
phonology) 60 

 directed graphs (Raimy): phonol-
ogy can handle non-linear 
structure, claim abandoned 60

lip reading 
 McGurk effect 183 
loanword phonology, specific note 73 

(327) 
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loanwords 
 judgements of natives regarding #RTs 

that do not occur in the lexicon: 
English vs. Polish etc. 327 

local boundaries vs. non-local domain-
based →insertion 131 

 issue gone unnoticed in the literature 
28 

 list of competitors for insertion, history
28, 132 

depends on the nature of the objects 
that are inserted 116 

 in →Direct Interface: local into the 
linear string at morpheme breaks 
147, 150 

top-down and bottom-up 
 prosodic constituents (from the 

phonological word upwards) 
are the projection of nothing 
139, 147 

 bottom-up constructions (syllables, 
feet) cannot be the output of 
translation 140 

 relations between local and non-local 
insertion 

 domain-based can be translated 
into local reference and vice-
versa: →non-isomorphism is a 
domain-based mirage 133 

 local boundaries can express gen-
eralisations that apply to a set 
of neighbouring pieces 133 

 diacritic insertion 
 non-diacritic boundaries are possi-

ble: syllabic space 137 
 domains are necessarily diacritic 

(when top-down constructions: 
from the prosodic word up-
wards) 138 

 domains cannot be the output of 
translation (when bottom-up 
constructions: syllables, feet) 
140 

locality 
 syntactic locality (Relativized Mini-

mality, Rizzi 1990) applied to 
branching onsets note 41 (229), 
note 44 (250) 

long vowels 
 representation of in →CVCV: left-, 

right headed 216 
loops 60 
 →linearisation/particular theo-

ries/directed graphs 
 
M
mapping 
 terminology: →translation, transduc-

tion note 3 (7) 
 necessarily done in modular no man's 

land 86 
 constraint-based mapping 
 consequence of →anti-cyclicity in 

→OT 89 
 rule-based: →SPE, →Prosodic Pho-

nology 
 mapping mechanism in SPE 80 
 mapping rules in →Prosodic Pho-

nology 85 
 rule-based vs. constraint-based 88 
 ALIGN-based mapping 89, 123 
 ALIGN: its history (from Selkirk 

84 to OT) 89 
 edge-based mapping (Selkirk) 89 
 OT: constraint-based mapping is 

done inside the phonology - a 
harsh violation of 
→modularity 91 

 phase-based mapping 
 phases are "prosodic islands" 

(Kratzer & Selkirk 2007) 121 
 dangerous for prosodic constitu-

ents, which are superfluous: 
another round of →Direct Syn-
tax is lurking 122 

 reaction of orthodox Prosodic 
Phonology: prosodic constitu-
ents ≠ phases 123 

mapping puzzle 
 unpredictability of the pieces that are 

translated 54, 135, 147 
 arbitrariness of translation is a general 

property of intermodular commu-
nication 179 

masochistic speakers 
 who do not care to communicate "effi-

ciently": →external sandhi 269 
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massive modularity 
 →modularity/how much� 
McGurk effect 
 visual input to phonology 183 
melodic representation 
 unary/privative vs. binary primes 11, 

81 
 recursive? 15 
melody 
 major watershed line in →phonology: 

below vs. above the skeleton 128 
 and morpho-syntax are incommuni-

cado: →phonology-free syntax 
124 

 conditions assimilation, but does not 
condition lenition/fortition and 
stress-related processes 130 

memory, active 
 →minimalism has a concern for extra-

linguistic resources 81 
Merge 
 responsible for concatenation, absent 

in phonology 13, 15 
 eliminates phrase structure rules 57 
 internal/external and 

→desymmetrisation (Richards) 59
mind (and brain) 
 →modularity/in Cognitive Science 
minimalism 
 →Direct Interface 
 very minimalistic move: phonological 

theory shaped by interface re-
quirements 152, 243 

some versions of are strong modularity 
offenders 77 

 has a concern for extra-linguistic 
resources such as active memory 
81 

 and antisymmetry 58 
 PF 
 shrinking syntax, expanding PF 35
 clean syntax, dirty PF 77 
 Merge 
 there is only one piece-gluing (and 

hence tree-building) device 13
minimalism is privative: structure 

is only built when relevant 
(economy); an argument for 
→privative translation 81 

minimalism (continued) 
 Merge (continued) 
 Bare Phrase Structure in 59 
 →linearisation and linearity 
 →linearisation may occur either in 

syntax or at PF 57f 
 linearity imposed by external 

conditions of language use 57f
linearity is a motivation for 

movement 58 
 does away with →sealed suitcases

81 
 consequence of minimalism: 

→interactionism incarnates as 
derivation by →phase 113 

modality 
 vocal and signed: phonology must be 

modality-independent 129 
modularity 
 intermodular communication: 

→translation 
 vs. connectionism 31f 
 in Cognitive Science 30 
 general introduction (vs. connec-

tionism) 31 
 Turing - von Neumann computa-

tion 31 
 genesis of modern version in the 

50s-60s 32 
 mind and brain 32, note 6 (34), 40

modules vs. central systems 37 
 modularity requires →translation 

19, 29 
the classical Fodorian model 

leaves intermodular communi-
cation unexamined 174 

 Jackendoff: translation needed in 
order to overcome 
→encapsulation 174 

 how modules are identified 
 domain-specificity 45 
 double dissociation 45 
 core properties of 30, 37, 42 

summary 45 
 genetically endowed 34, 37 
 domain-specificity 37, 43, 174 
 bi-domain specificity (Jackendof-

fian notion) 177f 
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modularity (continued) 
 core properties of 30, 37, 42 (contin-

ued) 
 informational encapsulation 37, 

44, 174 
 symbolic computation 43 
 vocabulary (input) - structure 

(output) 43, 65 
 translation among modules is 

selective (partial homology) 
54, 81, 179f 

 arbitrariness: what is translated 
cannot be predicted 54, 177, 
179 

 selectiveness and arbitrariness well 
supported by the behaviour of 
language: mapping puzzle, in-
communication between mel-
ody and morpho-syntax 179f 

 properties of translation of bound-
ary information bear the signs 
of lexical activity 181 

 modules receive variable inputs, 
but produce a uniform output 
183 

 intermodular translation is compu-
tational translation: →One-
Channel Translation 

 vocabulary 
 vocabulary (input) - structure 

(output) 43, 65 
 different phonological theories 

make different predictions at 
the interface because they 
work with different vocabular-
ies 28 

 diagnostic: vocabulary (domain 
specificity) (Starke) 47 

 diagnostic: vocabulary (domain 
specificity) (Jackendoff, 
Chomsky) 48 

 modularity violated by computa-
tional translation, which needs 
to be able to read two vocabu-
laries 163, 170 

Late Insertion (Distributed Mor-
phology) segregates phono-
logical and other vocabulary 
49 

modularity (continued) 
 how much of the mind is modular? 33, 

38 
central systems resistant to human 

intelligence? 38, 40 
modularity applied to higher func-

tions (social, cultural) 38 
 massive modularity 39, 41 
 Darwinian adaptation? 41 
 →Jackendoff's model (Representa-

tional Modularity, Structure-
Constrained Modularity) 

 →One-Channel Translation 172 
 degrees of modularity, 

→Jackendoff: an object is 
more or less modular accord-
ing to the width of the channel 
that relates it to other modules
178 

 and Direct Interface 
 no tree-building device in phonol-

ogy 12 
 different phonological theories 

make different predictions at 
the interface because they 
work with different vocabular-
ies 28 

 language-internal modularity: phonol-
ogy vs. the rest 35, 46 
diagnostic: vocabulary (domain 

specificity) (Starke) 47 
 diagnostic: vocabulary (domain 

specificity) (Jackendoff, 
Chomsky) 48 

 Late Insertion (Distributed Mor-
phology) segregates phono-
logical and other vocabulary 
49 

 phonology vs. phonetics 50 
 in language: history 
 a core property of generative 

grammar since its inception in 
the 50s 2, 19 

 generative grammar spearhead in 
the 50s 33 

 generative grammar is an applica-
tion of modularity to linguis-
tics 19, 33, 67 
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modularity (continued) 
 in language: history (continued) 
 generative grammar is an applica-

tion of Turing - von Neumann 
computation to linguistics 31, 
33 

 modularity heralded by structural-
ist →Level Independence 73 

 structuralist →Level Independ-
ence: better match of modular-
ity that generative grammar 
until the mid-80s 77 

 biolinguistics: faculty of language 
not the result of Darwinian ad-
aptation 2, 41 

modules in morphology (PF): Arregi & 
Nevins (2012) 59 

 in phonology 
 modularity heralded by structural-

ist →Level Independence 73 
 multiple computational systems in 

phonology: →Lexical Phonol-
ogy, →Stratal OT, →indexed 
constraints, cophonologies 
263 

 Prosodic Phonology: perfectly 
modular architecture 85 

 →Direct Interface 147 
 application of →domain specific-

ity to phonology 52 
 no tree-building device in phonol-

ogy 12 
 complementary impact of morpho-

syntactic and visual input to 
phonology: above vs. below 
the skeleton 183 

 correctly predicts inalterability of 
phonological instructions 65 

 domain-specificity and phonology 
 defines →domain-specific compu-

tational systems 19 
 rules out →diacritics 26 
 each phonological theory has its 

own vocabulary 28 
 different phonological theories 

should make different predic-
tions at the interface because 
they work with different vo-
cabularies 28 

modularity (continued) 
 in the →translation of morpho-syntax 

to phonology 
 curiously, modularity played no 

role in the conflict between 
→Direct Syntax and 
→Prosodic Phonology (mid-
80s) 23 

 only →interactionism makes 
→cyclic derivation compatible 
with modularity 114 

 violated by 
 computational translation, which 

needs to be able to read two 
vocabularies 163, 170 

→Jackendoff's →bi-domain speci-
ficity, which is a contradiction 
in terms 178 

 generative modularity offenders 75,
67 

 modularity violated by →Direct 
Syntax, but respected by 
→Direct Interface 21, 23f 

reference to untranslated informa-
tion: SPE, →Direct Syntax 76

weak (SPE, Direct Syntax, 
→Coloured Containment) and 
strong (OT, PF Movement 
(DM), Sign-Based Morphol-
ogy) offenders 77, 122 

OT: constraint-based mapping is 
done inside the phonology - a 
harsh violation of modularity 
91 

 labelled brackets in SPE 104f, 108
modules 
 →modularity 
moras 
 present in the lexicon 193 
morphemic vs. morpho-syntactic informa-

tion 5, 137 
one- vs. two-channel translation 163 

 distinct translation of 167 
 treated alike in →One-Channel Trans-

lation 184 
morphological metathesis (i.e. of mor-

phemes) 59 
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N
nanosyntax 
 →spell-out in 168 
narrow syntax 
 →minimalism 
 accommodates Kayne's →LCA 56 
nasals in initial TR clusters note 66 (316) 
natural class 
 →initial clusters, →initial CV/and 

word-initial clusters 
Natural Phonology (non generative) 
 functional explanations for the "protec-

tion" of the initial site 269 
Neumann, von, and Turing computation 
 →modularity 
nightmare position (consonants) 
 super-weak: →Final Empty Nuclei, 

→Coda Mirror v2 
no negative evidence! 
 principle in first language acquisition, 

here in the acquisition of Greek 
350 

non-concatenative morphology 329 
non-isomorphism 
 →readjustment, translation in 

→Prosodic Phonology 85, 103,
167 

 is due to a domain-based bias that led 
to a wrong conclusion in Prosodic 
Phonology 134 

 is the only argument for computational 
→translation 171 

 

O
One-Channel Translation 137, 160 

→Jackendoff 172 
 standard view: distinct translation of 

morphemic and non-morphemic 
(=boundary) information (i.e. 
Two-Channel Translation) 167 

 translation has always been computa-
tional in all theories, and also at 
other interfaces 164, 173 

 behaviour of →CVCV when running 
in Direct Interface and One-
Channel Translation 188, 243 

and spell-out 168 

One-Channel Translation 137, 160 (con-
tinued) 

 computational vs. lexical →translation
169, 181 (continued) 

 computational: in Prosodic Pho-
nology 52, 85 

computational: is the standard 
everywhere 56 

 Translator's Office eliminated 163
computational translation violates 

modularity: it needs to read 
two vocabularies 163, 170 

computational translation is done 
by Big Brothers 163, 170 

lexical translation: restrictions on 
the output 165 

 only argument for computational 
translation: →readjustment, 
→non-isomorphism 171 

 properties of translation of bound-
ary information bear the signs 
of lexical activity 181 

 lexical translation of boundary 
information unifies translation 
in grammar 171 

 absence of insertion within mor-
phemes explained by lexical 
translation (→One-Channel 
Translation), while possible 
with computational translation
180, 187 

 lexical translation enforces local 
insertion and bans a computa-
tional output 185 

 non-computational translation in 
→Government Phonology for 
phonology-phonetics interface: 
phonetic interpretation 164 

 how it works: translation through the 
lexicon 182 

 modules receive variable inputs, 
but produce a uniform output 
183 

 how the transformation of variable 
inputs into a single domain-
specific vocabulary works: 
every module has its own up-
stream lexicon 184 
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One-Channel Translation 137, 160 (con-
tinued) 

 how it works: translation through the 
lexicon 182 (continued) 

 complementary impact of morpho-
syntactic and visual (McGurk) 
input to phonology: above vs. 
below the skeleton 183 

 how modular networks work 184 
 morphemic and non-morphemic 

information treated alike 184 
 consequences for the output of 

→translation 185 
 phonological computation cannot 

be the output of translation 
186 

 carriers of boundary information 
must be able to be stored in the 
lexicon 186 

 insertion must be local: boundary 
information is inserted be-
tween morphemes 187 

online computation 
 lexical vs. online effects of the 

→initial CV 297 
open syllable 
 definition in the →Coda Mirror v2: V 

in open syllables is licensed 229 
open syllable lengthening 216 
optical illusions (illustrating 

→encapsulation) 44 
Optimality Theory 
 strong modularity offender 
 in general 77 
 because of constraint-based 

→mapping, which is done in 
the phonology 91 

 constraint-based →mapping 88 
 roots in →connectionism, which is the 

cause of OT's scrambling trope 77
constraint-based environment of OT 

modifies the →Strict Layer Hy-
pothesis 89 

 anti-derivationalism and anti-cyclicity: 
denying the serial order of mod-
ules 89, 112 

 grounded constraints: functional ex-
planations for the "protection" of 
the initial site 269 

output of translation: how it is inserted into 
phonology 131 

 →local boundaries, →insertion 
 

P, Q 
parameters 
 telling boundary information from 

phonological parameters 236 
 →Final Empty Nuclei-related variation 

is parametric in nature 237 
 left-edge variation (the →initial CV) is 

not parametric in nature 238 
 the presence or absence of the →initial 

CV is a parameter on the spell-out 
mechanism, rather than a phono-
logical parameter 238, 242 

post-sonorant position weak or strong 
(parameter): →lenition 

parsing cues 
 functional approach to the interface: 

morpho-syntax flags certain prop-
erties in the signal 147, 269 

partial homology 
 →Jackendoff's term for translation, 

which is selective 177 
Particle Phonology 11 
 melodic representations: 

unary/privative note 14 (81) 
peaceful coexistence (of prosodic and 

cyclic →chunk definition) 115, 119, 
123 

perception-oriented approaches to the 
word-initial site 269 

performance (and competence) 32, 269 
PF 
 and →linearisation 56, 59 

→minimalism: some versions of PF 
are strong modularity offenders 77

→minimalism: clean syntax, dirty PF 
77 

 before →minimalism: a purely inter-
pretational device, and coextensive 
with phonological computation 
108 

PF Movement (DM) 
 strong modularity offender 77 
Phase Impenetrability Condition (PIC) 
 →phase theory 
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phase theory 
 →chunk definition 
 and successive cyclic movement (Fox 

& Pesetsky 2004) 58 
 does not alter phonological instruc-

tions 62 
 phase-based spell-out is selective, i.e. 

privative: not all nodes are inter-
preted 81, 147 

phase-based account of French gliding 
(li-j-a vs. *bi-j-annuel) 202 

 history: precursors 
 and its precursor →interactionism 

vs. brackets 106 
 is the modern incarnation of 

→interactionism 113 
 →Direct Syntax abandons 

→translation altogether: this is 
inconsistent in a phase-based 
environment 122 

 derivational (phase-based) vs. repre-
sentational (→Prosodic Hierarchy) 
definition of →chunks 

 Direct Interface follows the 
→minimalist way of defining 
chunks: only derivational 2 

 derivational (as opposed to repre-
sentational) communication 
with phonology 5 

 and →chunk definition (domains 
of phonological computation) 
25, 106 

cohabitation with representational 
management 24 

 procedural (phases) vs. representa-
tional (prosodic constituents) 
definition of →chunks 100 

 phasehood 
 which nodes have the status of 

phase heads in current syntax?
309 

 phase heads 81, 147 
 asymmetric spell-out: independent 

access of PF and LF? 312 
 in →Direct Interface 147 
 →PIC à la carte, →phonological 

evidence 
 phase-initial CV: →initial CV 

phase theory (continued) 
 in →Direct Interface 147 (continued) 
 Direct Interface follows the 

→minimalist way of defining 
chunks: only derivational 2 

 selective spell-out: not all nodes 
are interpreted 81, 147 

morpheme-final is phase-initial: 
→FEN are the first items to be 
parsed 239 

 and the →initial CV: summary and 
roadmap 245 

 phonological evidence for phases and 
its relation with syntactic evidence
307 

 phase-initial CV: →initial CV 
 phases and the →initial CV (utter-

ance- and word-initial) 294 
 the →initial CV is phase-initial 

308 
 bumpy match: only the CP is a 

good candidate 309 
 phases (based on syntactic evi-

dence) may or may not leave 
phonological traces, i.e. may or 
may not be headed by an initial 
CV 309f 

 →initial CVs can only be phase-
initial 310 

 selection of CV-bearing phases 
partly universal, partly para-
metric 310 

 phonological evidence for the right 
edge of phases: FEN-based di-
agnostics 311 

 computational domains (i.e. 
→phases) are typically identi-
fied by the repairless stacking 
of consonants at their right 
edge: six-th-s 311 

 Phase Impenetrability Condition (PIC)
202 

 phase-based analysis of process-
specific →external sandhi: 
syntactic PIC is too strong 263

phase-specific PIC, or in the 80s: 
stratum-specificity of the Strict 
Cycle Condition 263 
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phase theory (continued) 
 Phase Impenetrability Condition (PIC)

202 (continued) 
 typology of sandhi killers (→initial 

CV and PIC) and their combi-
nation 306, 335 

 PIC-effects absent at and above the 
word level 117 

 PIC à la carte: phase structure is the 
skeleton for communication with 
phonology 

 PIC à la carte (=process-specific 
PIC) 263, 303 

 phases have a procedural (the PIC) 
and a representational (the ini-
tial CV) way of leaving a trace 
in the phonology: both are à la 
carte 310 

 spell-out is symmetric, but allows 
for free rides: phase boundaries 
may or may not be armed with 
a PIC and an initial CV 312 

 phase-based →mapping 
 phases are "prosodic islands" 

(Kratzer & Selkirk 2007) 121 
 dangerous for prosodic constitu-

ents, which are superfluous: 
another round of →Direct Syn-
tax is lurking 122 

 reaction of orthodox →Prosodic 
Phonology: prosodic constitu-
ents ≠ phases 123 

phonetic interpretation 
 non-computational translation in GP 

for phonology --→ phonetics 164
phonological computation 
 applies to →chunks that are defined 

elsewhere 
 input is a linear string 56, 60 
 inalterability of phonological instruc-

tions: phonological computation is 
independent of morpho-syntactic 
computation 61 

 entirely consensual 64 
 morpho-syntax alters the applica-

tion of phonological instruc-
tions, but cannot create, sup-
press or modify them 62 

 follows from →modularity 65 

phonological computation (continued) 
 SPE: rules cannot make reference to 

brackets 105 
 multiple mini-phonologies: morpheme 

-specific or chunk-specific 63 
 OT applies anti-derivationalism not 

only to phonological computation, 
but also to communication with 
other modules 89 

 morpheme-final is phase-initial: 
→FEN are the first item to be 
parsed 239 

 in its unabated, naked and unmodified 
form occurs morpheme-internally 
(vs. at edges) 257 

phonological cycle 
 →phase theory 
 origins in SPE 104 
phonological theories 
 →Direct Interface: evaluated accord-

ing to their behaviour at the inter-
face 151 

phonology 
 major watershed line: below vs. above 

the skeleton 128 
 melody = input, structure = output 

of computation 129 
 phonetic properties encoded only 

below 129 
 eventual universal properties only 

above 129 
 melody and morpho-syntax are 

incommunicado 129 
 three types of processes: positional 

and suprasegmental (above) vs. 
adjacency (below) effects 130

phonology-free syntax 
 is in fact melody-free syntax 53, 124 

important empirical generalisation not 
made explicit in the literature 125

only area of exchange (in both direc-
tions): above the skeleton 125 

 no interface theory has ever proposed 
that the output of →translation be 
melodic primes 126 

 melody is unable to influence morpho-
syntactic computation 127 

 major watershed line: below vs. above 
the skeleton 128 
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phrase structure rules 
 and linearisation 57, 59 
 replaced by →Merge 57 
phrenology 31 
 →modularity 
PIC 
 →phase theory 
post-sonorant position weak or strong 

(parameter) 
 →lenition 
pragmatics 47f 
Praguian segregation (autonomous sen-

tence-level phonology, →Lexical Pho-
nology) 117 

precedence relationships implemented into 
phonological representations (Raimy) 
60 

 →linearisation 
Precedence Resolution Principle (Epstein 

et al. 1998) 59 
 →linearisation 
precedence rules (Bobaljik 2002) 59 
 →linearisation 
privative translation 
 →translation/privative vs. non-

privative 
 arguments in favour of 81 
 non-privative →translation disquali-

fied because it produces →sleepers
155 

processes, phonological 
 three types: positional and supraseg-

mental (above) vs. adjacency (be-
low) effects 130 

processor 
 →Jackendoff's label for modules 

(→modularity), 3 types: inferential 
(=central systems), integrative 
(=regular modules), interface 175

projection 
 prosodic constituents (from the phono-

logical word upwards) are the pro-
jection of nothing 139, 147 

propositionality 
 condition on →phase heads 309 
Prosodic Hierarchy 
 →chunk definition (domains of phono-

logical computation) 
 →Prosodic Phonology 

Prosodic Hierarchy (continued) 
 autosegmental domains 5 
 is process-defined: prosodic domains 

exist only because there are phono-
logical processes that make refer-
ence to them 87 

 is a diacritic 12, 71, 93 
proponents of Prosodic Phonology 

admit that hash marks and pro-
sodic constituency are equiva-
lent 94 

 definition of the term "diacritic" 
95f, 137 

 has no other purpose than storing 
and releasing morpho-syntactic 
information 87 

 eliminated by 
 modern versions of →Direct Syn-

tax 122 
 →Direct Interface 122 
 →local vs. non-local →insertion 
 motivation of the PH against 

boundaries in the early 80s: 
→local baby thrown out with 
the diacritic bathwater 28 

 is a non-→local carrier of morpho-
syntactic information 132 

 layers 
 and →chunk definition 25 
 motivation for multiple layers of 

prosodic constituency: differ-
ent processes can be sensitive 
to different sets of boundaries 
in the same language (→PIC à 
la carte) 264 

 full six-layered prosodic constitu-
ency always constructed no 
matter whether there is evi-
dence for particular divisions 
or not 80, 87 

is heterogeneous: it accommodates 
bottom-up (syllables, morae, 
feet) and top-down (from the 
Prosodic Word upwards) con-
structions note 16 (87), 138 

prosodic constituents (from the 
phonological word upwards) 
are the projection of nothing 
139, 147 
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Prosodic Hierarchy (continued) 
 layers (continued) 
 bottom-up constructions (syllables, 

feet) cannot be the output of 
translation 140 

 minor and major phrase: Selkirk's 
(1986) edge-based mapping 
121 

 and →translation 
 how translation is done: 

→translation/with the Pro-
sodic� 

 practises non-privative 
→translation: some prosodic 
constituents are sleepers 79f 

 bottom-up constructions (syllables, 
feet) cannot be the output of 
translation 140 

 →phase-based →mapping 
 phases are "prosodic islands" 

(Kratzer & Selkirk 2007) 121 
 dangerous for prosodic constitu-

ents, which are superfluous: 
another round of →Direct Syn-
tax is lurking 122 

 reaction of orthodox Prosodic 
Phonology: prosodic constitu-
ents ≠ phases 123 

prosodic islands 
 phases are prosodic constituents (Krat-

zer & Selkirk 2007) 121 
Prosodic Phase Hypothesis 
 phases are prosodic constituents 

(Shiobara's 2009 version) 121 
Prosodic Phonology 
 →Prosodic Hierarchy 
 history and development 
 linear (boundaries) replaced by 

autosegmental diacritics (the 
Prosodic Hierarchy) 71 

 arboreal structure unchallenged 
since the 80s 11 

 introduces representational 
→chunk definition 116 

 vs. →Direct Syntax (mid-80s) 23, 76 
 argument: →non-isomorphism 85

revival of →Direct Syntax, but for 
different reasons 24 

Prosodic Phonology (continued) 
 and →Direct Interface 
 issue with Direct Interface because 

of →trees (→deforestation) 9,
122 

 summary and relation with Direct 
Interface 147 

 architecture and workings 
 shaped by →translation 52 
 Translator's Office = computa-

tional translation in modular no 
man's land 52, 85 

 translation done by mapping rules 
(→translation/with the Pro-
sodic�) 85 

 is perfectly modular 84 
 readjustment: Translator's Office, 

→non-isomorphism 80, 103 
 Black Box: readjustment is unpre-

dictable 85, 103 
 →non-isomorphism 85, 103 
 constraint-based mapping is done 

inside the phonology: a harsh 
violation of modularity 86, 88, 
91 

motivation for multiple layers of 
prosodic constituency: differ-
ent processes can be sensitive 
to different sets of boundaries 
in the same language (→PIC à 
la carte) 264 

 three ways to make reference to a 
prosodic domain (3 rule types: 
domain span, domain juncture, 
domain limit) 134 

 Indirect Reference 23, 76 
 is the application of →domain 

specificity to phonology 52 
 bone of contention with →Direct 

Syntax 23 
 modular argument absent from the 

debate with →Direct Syntax 
23, 67, 86 

 brought home by →mapping rules
85 

 consequence of →non-
isomorphism 85 

 SPE, a forerunner of 94 
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Prosodic Phonology (continued) 
 →mapping (→translation): from rule- 

to constraint-based 88 
 constraint-based mapping conse-

quence of anti-cyclicity in OT 
89 

 workings of constraint-based 
mapping 90 

 constraint-based mapping inter-
sperses ALIGN and regular 
phonological constraints 90 

 ALIGN-based mapping 89, 123 
 ALIGN: its history (from Selkirk 

84 to OT) 89 
 workings of ALIGN 90 
 edge-based mapping (Selkirk) 89 
 rule-based changes into constraint-

based →mapping, but transla-
tion remains diacritic 92 

 →phase-based mapping: phases 
are "prosodic islands" (Kratzer 
& Selkirk 2007) 121 

 →phase-based mapping dangerous 
for prosodic constituents, 
which are superfluous: another 
round of →Direct Syntax is 
lurking 122 

 reaction of orthodox Prosodic 
Phonology against phase-based 
mapping: prosodic constituents 
≠ phases 123, 123 

 non-privative →translation 
 full six-layered prosodic constitu-

ency always constructed no 
matter whether there is evi-
dence for particular divisions 
or not 80, 87 

by-product of the →Strict Layer 
Hypothesis 80 

 relations with Lexical Phonology 
 peaceful coexistence in the 80s 

117 
 division of labour on the basis of 

clear criteria: peaceful coexis-
tence revisited by Stratal OT 
118 

 eliminating →cycles: extension of 
prosodic domains below the 
word level 119 

Prosodic Phonology (continued) 
 relations with Lexical Phonology 

(continued) 
 eliminating prosodic constituency: 

→phase-based mapping 123 
prothetic vowel 
 in →Belarusian: before CøC-initial 

roots when these occur utterance-
initially or after C-final words 
253, 293 

in →Corsican: when utterance-initial 
consonants geminate 276, 282 

 

R
rationalism 
 functional vs. formal explanations of 

language 269 
readjustment 
 in SPE: →chunk definition 
 in →Prosodic Phonology: 

→Translator's Office, the →Black 
Box, →non-isomorphism 80, 85,
167 

 only argument for →computational 
→translation 171 

recursion 
 absence of, predicted by →CVCV: no 

trees, no recursion 1 
 and biolinguistics 2 
 is absent from phonology (as other 

expected effects of trees) 13 
 phonology: there is no recursion be-

cause there is no concatenation 
13, 15 

 there are no recursive phenomena in 
phonology (not to confuse with re-
cursive analyses of non-recursive 
phenomena) 15 

 is its absence in phonology accidental 
(Nespor & Vogel 1986)? 16 

reduplication 
 in Raimy's →directed graphs 

(→linearisation) 60 
relative sonority distance note 66 (316) 
Relativized Minimality (Rizzi 1990) 
 syntactic locality applied to 

→branching onsets note 41 (229), 
note 44 (250) 
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repair 
 of RT-initial morphemes in utterance-

initial position 300 
 of RT-initial words 304 
representational communication with 

phonology 
 summary of major issues 17 
 exists only if there is →translation, i.e. 

→modularity 31 
Representational Modularity 172 
 →Jackendoff's model 
 major ontological gap: phonology vs. 

the rest 48 
resyllabification 
 across word boundaries 264 
right edge 
 →Final Empty Nuclei 
rule-list fallacy 
 usage-based approaches deny the 

distinction between the lexicon and 
computation note 31 (186) 

 
S
s+C clusters note 65 (315) 
 no specific effect in the evolution of 

→Classical Greek stops note 80 
(334) 

sandhi 
 notion that illustrates →local 

→insertion 132 
 →external sandhi 
 →initial CV 
sandhi killers 
 representational (→initial CV) and 

procedural (→PIC) means to dis-
rupt communication between 
words 306 

sealed suitcases (vs. →Late Insertion) 49, 
81 

segments 
 SPE: hash marks are [-segment] seg-

ments 69 
selective spell-out 
 →privativity on the derivational side 

of the interface: not all nodes are 
interpreted 81, 147 

Sign-Based Morphology (HPSG) 
 strong modularity offender 77 
 form of →Direct Syntax 80 

skeleton 
 below vs. above: the major watershed 

line in phonology (→phonology-
free syntax) 128 

sleepers 
 carriers of morpho-syntactic informa-

tion that are inert and do not influ-
ence phonology 79, 81 

→diacritic sleepers vs. phonologically 
meaningful objects 155, 157f 

 the →initial CV would be a sleeper 
were it present but "inert" 196 

 CV units "switched on" by certain 
processes (Balogné-Bérces 2004, 
2005) 267 

sonority distance, relative note 66 (316) 
sonority sequencing 315 
 →initial CV/and word-initial clusters, 

→initial clusters 
 Polish initial clusters: Kuryłowicz' 

double onset analysis 324 
 traditional analysis of edge-clusters 

that violate sonority sequencing: 
→extrasyllabicity 330 

 regular →extrasyllabic analysis: holds 
only at the "deep" level, inopera-
tive on the surface 330 

 violation of in Greek: #TR, #RR, #TT 
occur, but #RT does not 332 

SPE 
 →boundaries, →hash marks 
 →brackets 
 →segments 
 →diacritics 
 →modularity/generative modularity 

offenders 
 →translation, privative vs. non-

privative 
 →chunk definition is mixed (bounda-

ries, brackets) 
 transformational →cycle 104 
spell-out mechanism 5, 168 

asymmetric spell-out: independent 
access of PF and LF 312 

 Spell-out-as-you-Merge (Epstein et al. 
1998) 309 

spirantisation 
 distribution in intervocalic and coda 

position 226 



366 Subject index 

spirantisation (continued) 
 of voiced stops in →Spanish 338 
Stratal OT 112 
 peaceful coexistence between cycles 

and prosodic constituency 118 
 analysis of process-specific →external 

sandhi (→PIC à la carte) 263 
strengthening 
 of yod in post-consonantal position 

from IE to Classical Greek #Cj > 
#Ct (gr. ptukhē ptuc» = skr. 
pyúk a) 336 

stress clash note 47 (262) 
Strict Cycle Condition (SCC) 263 
Strict Layer Hypothesis 
 modified by the constraint-based envi-

ronment of OT 89 
 responsible for non-privative transla-

tion in →Prosodic Phonology 80 
 violated by the adjunction of 

→extrasyllabic consonants to 
higher prosodic constituents 330 

strong (vs. weak) boundaries 202 
strong position (consonants) 
 →Coda Mirror 
structuralism 
 →Level Independence 
 non-privative →translation 80 
 →translation in structuralist and gen-

erative interface theory 66 
structure-building vs. structure-changing 

processes 263 
Structure-Constrained Modularity 
 →Jackendoff's model 172 
successive cyclic movement 
 derived by linearisation: Fox & Peset-

sky (2004) 58 
syllabic consonants 
 R in #RT is syllabic in BCS 323 
 R in zero grade of an IE *ReT root was 

syllabic in Classical Greek 336 
syllabic space 
 only possible output of translation 

137, 147, 149 
output of →translation in →CVCV 

syllabification algorithm 193 
 in GP note 24 (138) 
 creates extrasyllabic consonants 330 

syllable structure 
 flat in →CVCV (→Coda Mirror) 1 
 qualifies for the output of →translation 

only if present in the lexicon 193 
symbolic computation 
 →modularity/core properties of 
symmetric spell-out 
 phases are simultaneously sent to PF 

and LF 312 
syncope 
 in →Lesbian Greek: blindly creates 

new #RTs 319 
systematic gaps 
 →initial CV/and word-initial clusters 

314 
 
T
T model, inverted 
 →inverted T model 
templates 
 internal structure of: research pro-

gramme initiated by J. Lowen-
stamm 198 

 →Classical Arabic: derivational sylla-
ble and decomposition into CV 
units that represent functional 
heads 199 

#tl and #dl clusters 316 
 →initial CV/and word-initial clusters 
transduction 
 →translation 
transformational cycle 
 →phase theory 
 workings in SPE 104 
translation 
 →One-Channel Translation 
 →Jackendoff's model 172 
 and →chunk definition 25 
 terminology: →mapping, transduction

note 3 (7) 
 and →modularity 
 translation is a consequence of 

→modularity 19, 29, 52 
 modular vs. non-modular incarna-

tions of translation 24 
 distinct translation of morphemic 

and non-morphemic informa-
tion 167 

 translation and spell-out 168 
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translation (continued) 
 core properties of (in Cognitive Sci-

ence, →modularity) 
 selectiveness (informational bot-

tleneck, →Jackendoff's term): 
only a subset of available in-
formation is translated 54,
177, 180 

 arbitrariness: what is translated 
cannot be predicted 54, 177, 
179 

 selectiveness and arbitrariness well 
supported by the behaviour of 
language: mapping puzzle, in-
communication between mel-
ody and morpho-syntax 179f 

 translation of structure, but not of 
vocabulary? 53 

 properties of translation of bound-
ary information bear the signs 
of lexical activity 181 

 modules receive variable inputs, 
but produce a uniform output 
183 

 complementary impact of morpho-
syntactic and visual input to 
phonology: above vs. below 
the skeleton 183 

 and →linearisation 
 concomitant? 56, 59 

→DM and Bobaljik (2002): con-
comitant with →Vocabulary 
Insertion 59 

 can linearisation be computational 
but translation not? 56 

 history of 
 translation in structuralist and 

generative interface theory 66
enforced by →Level Independ-

ence, which is thus a precursor 
of →modularity 73 

 70s: "phonological" (relevant) vs. 
"morpho-syntactic" (irrelevant) 
boundaries 80 

 modular background was absent 
until after the 80s, but transla-
tion was always present in in-
terface design 67, 86 

translation (continued) 
 history of (continued) 
 output of translation: →diacritics, 

variable according to the vo-
cabulary of the current theory 
68 

 camouflage of the extra-
phonological identity of 
→diacritics 69 

 abandonment of →Level Inde-
pendence makes boundaries 
diacritics 70 

 abandonment of translation be-
cause →diacritics were dis-
credited, alternative →Direct 
Syntax 20, 71, 76 

 linear diacritics (boundaries) re-
placed by autosegmental 
→diacritics (the →Prosodic 
Hierarchy) 71 

 shapes the architecture of 
→Prosodic Phonology 52 

 readjustment 
 in SPE: →chunk definition 103 
 in Prosodic Phonology: Transla-

tor's Office, the Black Box, 
→non-isomorphism 80, 85 

abandonment of in →Direct Syntax 
 late 70s: →diacritics discredited, 

alternative →Direct Syntax 
22, 71, 76 

 modern offspring of →Direct 
Syntax in →Distributed Mor-
phology 122 

 with the Prosodic Hierarchy: 
→mapping 83f 

 (rule-based) →mapping is done in 
modular no man's land 86 

 Translator's Office 52 
 from rule-based to constraint-

based →mapping 88 
 rule-based changes into constraint-

based →mapping, but transla-
tion remains diacritic 92 

 workings of constraint-based 
→mapping 90 

 constraint-based →mapping inter-
sperses ALIGN and regular 
phonological constraints 90 
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translation (continued) 
 with the Prosodic Hierarchy: 

→mapping 83f (continued) 
 constraint-based →mapping is 

done inside the phonology: a 
harsh violation of modularity 
86, 88, 91 

constraint-based →mapping con-
sequence of →anti-cyclicity in 
→OT 89 

 in OT: ALIGN-based →mapping 
89, 123 

 ALIGN: its history (from Selkirk 
84 to →OT) 89 

 workings of ALIGN 90 
 edge-based mapping (Selkirk) 89 
 prosodic constituents (from the 

phonological word upwards) 
are the projection of nothing 
139, 147 

 in →Direct Interface 
 privative 27, 78, 147 

non-diacritic hash marks 7, 28 
 evaluation of phonological theories 

according to their behaviour in 
translation 73 

 computational vs. lexical: →One-
Channel Translation 

 →Jackendoff: no alternative to 
translation being all-powerful 
and unconstrained, overgenera-
tion is not an issue 176 

 workings of lexical translation 
182 

 non-computational in GP: phonetic 
interpretation (phonology-
phonetics interface) 164 

 privative vs. non-privative 
 issue went unnoticed in the litera-

ture 27, 81 
 what is translated: everything 

including irrelevant noise, or 
only relevant information? 78

a hard fact: phonology uses only a 
small subset of morpho-
syntactic information 79 

 phonology is underfed, hence 
translation is privative: Chom-
sky et al. (1956) 79 

translation (continued) 
 privative vs. non-privative (continued)

what is translated cannot be pre-
dicted (argument for privative 
translation) 54 

 SPE and all subsequent interface 
theories are non-privative 79f 

 70s: "phonological" (relevant) vs. 
"morpho-syntactic" (irrelevant) 
boundaries 80 

 non-privative translation disquali-
fied because it produces 
→sleepers 155 

 Prosodic Phonology: full six-
layered prosodic constituency 
always constructed no matter 
whether there is evidence for 
particular divisions or not 80, 
87 

four arguments in favour of privative 
translation 81 

 non-diacritic outputs are necessar-
ily privative: the →Direct Ef-
fect 81, 154 

 economy: why carry around use-
less things? 81 

 procedural communication is also 
privative: selective →spell-out
81 

 intermodular communication is 
selective 54, 81 

 output of 
 →chunk definition (domains of 

phonological computation) 
 →diacritics, variable according to 

the vocabulary of the current 
theory 68 

 →juncture phonemes and SPE-
type →boundaries 69 

 →Direct Interface: non-diacritic 
hash marks (sic) 7, 28 

 →boundaries (linear and local) vs. 
domains (prosodic constitu-
ents) 98 

 how it is inserted into phonology: 
→local vs. domain-based 131

is syllabic space: insight can be 
implemented into any phono-
logical theory 137, 149 
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translation (continued) 
 output of (continued) 
 →initial CV 
 prosodic constituents (from the 

phonological word upwards) 
are the projection of nothing 
139, 147 

 →insertion: juncture abuse 142f 
 no →insertion in the middle of 

morphemes 141 
 absence of insertion within mor-

phemes explained by lexical 
translation (→One-Channel 
Translation) 180, 187 

 in →Direct Interface 147 
 reduces to syllabic space 149 
 in One-Channel Translation: must 

be able to be stored in the lexi-
con 186 

 in CVCV: only CV units qualify 
190 

 in CVCV: different kinds of CV 
units 194 

 in CVCV: CV units other than the 
→initial CV 197 

 diacritic translation 
 definition of the term →"diacritic"

95f 
 →juncture phonemes, SPE-type 

→boundaries, prosodic con-
stituents 68, 85 

 the →Prosodic Hierarchy is a 
→diacritic 93 

 proponents of →Prosodic Phonol-
ogy admit that hash marks and 
prosodic constituency are 
equivalent 94 

 sleepers: carriers of morpho-
syntactic information that are 
inert and do not influence pho-
nology 79, 81 

non-diacritic translation in CVCV 
188, 295 

translation rules 176 
 →Jackendoff's (1987) term for 

→mapping rules 
Translator's Office 
 →One-Channel →Translation, 

→Jackendoff 

trapped consonants 
 R in #RTs is trapped (i.e. non-syllabic) 

in all Slavic languages (save BCS)
323 

trees 
 →deforestation 
 →CVCV 
 expected effects of are absent in pho-

nology 13 
 feature geometric trees 11, 13 
 phonological vs. morpho-syntactic 

trees (sigma strikes back by van 
Oostendorp) 13 

TR-only languages 
 →initial CV 
Turing - von Neumann computation 
 →modularity 
Two-Channel Translation 166 
typology 
 strictly binary for initial clusters: TR-

only vs. anything-goes languages 
(→initial CV/and word-initial 
clusters) 317 

 
U
ungrammaticality, absolute 
 why is there no syntactic equivalent of 

the well-known cases in inflec-
tional and derivational paradigms?
301 

usage-based approaches 
 deny the distinction between the lexi-

con and computation (rule-list fal-
lacy) note 31 (186) 

utterance-initial 
 →initial CV 
 →external sandhi 
 
V
variation and its encoding in GP 
 →Final Empty Nuclei 
visual input to phonology: McGurk effect 

183 
vocabulary (input to modules) 
 →modularity 
 uniform interface vocabulary across 

phonological theories (such as the 
→Prosodic Hierarchy) is unwar-
ranted 153 
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Vocabulary Insertion 167 
 →Late Insertion 
Vocabulary Items 5 
 →Late Insertion: only present after 

morpho-syntax 49 
 concomitant with →linearisation 59 
 no →sealed suitcases anymore 81 
voice recognition 
 input from audition 183 
vowel-zero alternations 
 of the first vowel in a word 253 
 in →Belarusian (and Slavic) 293 
 

W
weak (vs. strong) boundaries 202 
weak position (consonants) 
 →Coda Mirror 
word-initial clusters 
 →initial clusters 
 
X, Y, Z 
X-bar structure 
 Selkirk's (1986) edge-based mapping 

121 
yers (Slavic) 193 
 in →Common Slavic, evolution in 

daughter languages 325 
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A
Arabic 
 Classical 
 measure II and III: the derivational 

syllable (Guerssel & Lowen-
stamm 1990)  199 

 decomposition of the template into 
meaningful CV units (Arbaoui 
2010a,b)  199 

 genesis of modern #RT clusters on 
the basis of Classical Arabic 
329 

 closed syllable shortening 216 
 Moroccan 
 anything-goes language: no sonor-

ity restrictions on initial clus-
ters 250 

 genesis of modern #RT clusters: 
loss of the intervening vowel 
329 

 all logically possible #RT clusters 
occur 317 

 all logically possible combinations 
of CCs do occur word-initially: 
illustration 254, 318 

Attic 
 →Greek, Classical 
 

B
Belarusian (Eastern Slavic) 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

 TR-only should not pattern with exter-
nal sandhi 297 

 in a TR-only language, first vowel 
deletion is accompanied by prothe-
sis 253 

 external sandhi 285 
 Belarusian phonology ignores word-

boundaries 287, 293 
 v-w-u allophony, driving force are 

empty nuclei 287, 292 
at the left edge 

 utterance-initial position is 
strong: it is preceded by 
the initial CV 287 

 initial CV must be present 
utterance-initially, but ab-
sent word-initially 287 

 i-prothesis before CøC-initial 
roots when these occur ut-
terance-initially or after C-
final words 293 

Berber 
 general: no particular variety 
 anything-goes language: no sonor-

ity restrictions on →initial 
clusters 255 
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Berber (continued) 
 general: no particular variety (contin-

ued) 
 family that typically hosts 

→anything-goes languages 
318 

 unlikely to be a source for borrow-
ing into Slavic languages 327 

 Chleuh 
 verbal class marker (Lahrouchi 

2001)  198 
 Kabyle 
 negative marker (Bendjaballah 

2001)  198 
Bosno-Croato-Serbian (BCS) 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

 Rs of #RTs are syllabic, hence there 
are no #RTs 323 

Brazilian Portuguese 
 l-vocalisation applies to both internal 

and final codas 217 
Bulgarian 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

 

C
Caucasian 
 family that typically hosts →anything-

goes languages 318 
 borrowings of #RT-initial words into 

Russian 327 
Classical Arabic 
 →Arabic 
Classical Greek 
 →Greek 
Common Slavic 
 *w, source of various allophonies in 

modern Slavic languages 287 
 TR-only language, creation of #RT 

clusters in daughter languages 299
genesis of modern #RT clusters: loss 

of a yer 319 
 description of its general properties: 

TR-only, yers and their further 
evolution 325 

Corsican (Italo-Romance) 
 external sandhi 270 
 as a variety of →Central Italo-

Romance, shows external sandhi 
271 

 Corsican phonology ignores word-
boundaries 278, 284 

 TR-only should not pattern with exter-
nal sandhi 297 

 consonant mutation: description 272 
 evidence for floating consonants 275 
 morpheme-internal processes (dia-

chronic): lenition and melodic 
strengthening, but no gemination 
278 

 positional strength 
 identification of strong and 

weak positions 273 
 expression of positional 

strength: strengthening or 
resistance against lenition 
273 

 strong vs. weak consonants 
note 55 (273) 

 degrees of strengthening: 
melodic and positional 
274 

 utterance-initial position is 
strong: it is preceded by 
the initial CV 276, 282 

strength, but no gemination is 
post-coda position 277 

Cretan 
 →Greek, Classical 
Czech 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

 anything-goes and first vowel can 
delete 253 

 vowel-zero alternations 293 
 ř is not a sonorant note 71 (322) 
 #RT clusters 
 creation of #RT clusters based on 

the lexical TR-only stock of 
→Common Slavic 299 

 all logically possible #TRs occur, 
but only a small subset of 
#RTs do 316 
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Czech (continued) 
 #RT clusters (continued) 
 list of existing vs. logically possi-

ble #RTs: only 26% of the lat-
ter occur 322 

 judgements of natives regarding 
#RTs that do not occur in the 
lexicon 327 

 R in #RT is trapped (not syllabic) 
 stress shows that the R of #RTs is 

not syllabic (it is trapped)  323
#jT clusters: stress shows that the j 

is not a vowel: jhó "yoke" 354

D
Dorian 
 →Greek, Classical 
 
E
English 
 general: no particular variety 
 right-branching language 57 
 →readjustment, →non-

isomorphism: cat-rat-cheese 
103, 134 

 →SPE: blackboard vs. black 
board 104 

 affix classes 262 
 weak post-sonorant position illus-

trated by post-tonic t-lenition 
338 

 left edge 
 TR-only language: initial 

clusters restricted to TR 
250 

 no #TN clusters note 66 (316)
typical Indo-European lan-

guage: initial CV present, 
no connected speech 306 

 pre-tonic syncope even word- 
and utterance-initially 
(b'nana) 299, 306 

 gaps in word-initial clusters: 
blick vs. lbick 315, 327 

 right edge 
 →FEN in Standard 

→Government Phonology: 
able to government-license
207 

English (continued) 
 general: no particular variety (contin-

ued) 
 right edge (continued) 
 right-edge clusters: sixths 257

computational domains (i.e. 
→phases) are typically 
identified by the repairless 
stacking of consonants at 
their right edge: six-th-s 
311 

 external sandhi 262 
 stress clash note 47 (262) 
 American 
 t-flapping (Nespor & Vogel's 1986 

analysis)  262, 264 
 l-darkening (Nespor & Vogel's 

1986 analysis)  264 
 Liverpool 
 weak post-sonorant position illus-

trated by plosive lenition 338 
 
F
Finnish 
 weak post-sonorant position illustrated 

by consonant gradation 338 
French 
 general: no particular variety 
 left edge 
 TR-only language: initial 

clusters restricted to TR 
250 

 TR-only, but initial schwa can 
be deleted 253 

 all logically possible #TRs 
occur 316 

 no #TN clusters note 66 (316)
wrongly declared anything-

goes by Greenberg (1978) 
note 67 (318) 

 schwa cannot be deleted after 
an initial #TR note 46 
(253) 

 initial vowel dropped even in 
utterance-initial position 
(r'prends du gâteau) 299,
306 

 intrusive t: numéro-t-er (Pagliano 
2003)  200 
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French (continued) 
 general: no particular variety (cont'ed)

gliding: blocked by "strong" prefix 
boundaries (li-j-er vs. 
*bi-j-annuel) 202 

 evolution of Latin C+j sequences 
in French 273 

 liaison 275 
 Old 
 →Old French 
 
G
Georgian (Caucasian) 
 putative counterexample to the gener-

alisation that no language exhausts 
all possible combinations when al-
lowing only for a subgroup of 
#RT, #TT and #RR note 68 (318) 

German 
 general: no particular variety 
 glottal stop insertion after prefixes, 

(non-)resyllabification 90 
 left edge 255 
 typical Indo-European lan-

guage: initial CV present, 
no connected speech 306 

 all logically possible #TRs 
occur 316 

 #TN clusters restricted to #kn, 
#gn note 66 (316) 

 umlaut 126 
 tense marker 198 
 Swabian 
 initial vowel dropped even in 

utterance-initial position 
(k'heet = germ. gehabt)  299,
306 

Germanic 
 TR-only and initial consonant strong 

253 
 Grimm's Law 338 
Greek 
 general: no particular variety 
 initial clusters, anything-goes 

language: summary and road-
map 245 

 anything-goes language: no sonor-
ity restrictions on initial clus-
ters 250 

Greek (continued) 
 general: no particular variety (cont'ed)

family that typically hosts any-
thing-goes languages 318 

 #RTs absent because there is no 
diachronic source 341ff 

 the Greek pattern: every word 
computed in its own right 
(→PIC present), but initial CV 
absent 306 

 weakness after sonorants is a 
pervasive feature that runs 
through various dialects and 
different periods of the history 
of Greek 339 

 Classical 
 left edge 
 only a few #RT clusters occur 

317 
 has only a small subset of 

#RTs: #pt, #kt (as well as 
aspirated versions thereof), 
#bd, #gd, #mn 318 

 evolution IE → Classical Greek 
 source for #TT and #RR, but 

not for #RT: zero grade of 
an IE root (IE *pet > gr. 
pterón)  336 

 source for #TT and #RR, but 
not for #RT: strengthening 
of yod in post-consonantal 
position #Cj > #Ct (gr. 
ptukhē ptuc» = skr. 
pyúk a)  336 

 IE syllabic sonorants are vo-
calised 336 

 dual treatment of IE yod in 
word-initial position: loss 
or strengthening (>zeta)  
340 

 IE *#py > gr. #pt 341 
 variable continuators of IE *ty 

in Greek dialects (Attic, 
Ionic)  341 

 gr. kt = skr. ks (gr. kteínō
kte�nw "to kill" = skr. 
k a óti): due to metathesis, 
rather than to strengthening 
of s note 88 (341) 
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Greek (continued) 
 Classical (continued) 
 evolution IE → Classical Greek 

(continued) 
 IE *TeT > gr. #TT (with and 

without metathesis). #RT 
cannot be produced by 
zero grade because the R 
would be syllabic, i.e. vo-
calised in Greek: #aRT / 
#RaT 342 

 evolution Classical → Modern 
Greek 

 evolution to modern (Demotic) 
Greek: word-initial conso-
nants are weak, i.e. inter-
vocalic 319 

 evolution of Classical Greek 
stops in Modern Greek 
(Demotic)  334 

 Classical: Attic 
 initial non-TR clusters reduce to 

#pt, #kt (as well as aspirated 
versions thereof), #bd, #gd and 
#mn (plus maybe #gd)  332 

 number of roots with initial non-
TRs (Bailly): #pt 204, #kt 84, 
#phkh 106, #khth 18, #bd 21, 
#mn 125 note 76 (332) 

 Classical: Attic, Cretan, Lesbian 
 reflex of IE *ē note 87 (340) 
 Classical: Attic, Cretan, Lesbian, 

Thessalian, Dorian 
 evolution of IE *s and *y 340 
 Modern 
 and its diglossia note 78 (334) 
 initial clusters that occur note 77 

(332) 
 lexical stress 348 
 initial clusters in (first language) 

acquisition (Sanoudaki 
2007a,b, 2010)  347 

 experimental setup: children 
process target words lin-
guistically 348 

 result predicted by the pres-
ence of the initial CV: 
#TTs prove "more diffi-
cult" than #TRs 349 

Greek (continued) 
 Modern: Demotic 
 evolution from Classical Greek: 

word-initial consonants are 
weak, i.e. intervocalic 319 

 evolution of Classical Greek stops
334 

 Modern: Lesbian (Northern group) 
 syncope of high unstressed vowels 

blindly creates random initial 
clusters (#RT etc.)  319, 344 

initial two-membered clusters: 
#CvCV > #CCV 345 

 initial three-membered clusters: 
#CvCCV > #CCCV 346 

 Modern: South-East dialects, Central 
Cypriot 

 strengthening of yod in post-
sonorant position 339 

 Modern: South-East dialects, e.g. 
Cypriot 

 no strengthening of yod in post-
sonorant position 339 

 
H
Hebrew 
 Tiberian 
 gemination of root-initial conso-

nants after the definite article 
ha 203 

Hittite 
 Hittite-based argument for gr. kt = skr. 

ks (gr. kteínō kte�nw "to kill" = 
skr. k a óti): due to metathesis, 
rather than to strengthening of s 
note 88 (341) 

 
I
Icelandic 
 open syllable lengthening before word-

final consonants 216 
 wrongly declared anything-goes by 

Greenberg (1978)  note 67 (318) 
Indo-European 
 source for Classical Greek #TT and 

#RR, but not for #RT 
 zero grade of an IE root (IE *pet > 

gr. pterón)  336 
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Indo-European (continued) 
 source for Classical Greek #TT and 

#RR, but not for #RT (continued) 
 strengthening of yod in post-

consonantal position #Cj > #Ct 
(gr. ptukhē ptuc» = skr. 
pyúk a)  336 

 →syllabic sonorants are vocalised in 
Classical Greek 336 

 evolution of IE *s and *y in Greek 
(Attic, Cretan, Lesbian, Thes-
salian, Dorian)  340 

 dual treatment of IE yod in word-
initial position in Greek: loss or 
strengthening (>zeta)  340 

 IE *#py > gr. #pt 341 
 variable continuators of *ty in Greek 

dialects (Attic, Ionic)  341 
 IE *TeT > gr. #TT, with and without 

metathesis. #RT cannot be pro-
duced by zero grade because the R 
would be syllabic, i.e. vocalised in 
Greek: #aRT / #RaT 342 

Ionic 
 →Greek, Classical 
Italian 
 TR-only language: initial clusters 

restricted to TR 250 
 all logically possible #TRs occur 316 
 structuralist analysis of lat. labra > it. 

labbra 143 
 strengthening of Latin yod in strong 

position (iocu > gioco)  341 
Italo-Romance 
 Central 
 specific syntactic divisions may or 

may not play a role in external 
sandhi 271 

 
J
Japanese 
 left branching language, →LCA 57f 
 
K
Kashubian (Western Slavic) 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

Korean 
 weak post-sonorant position illustrated 

by allophonic variation of plosives
338 

 
L
Latin 
 structuralist analysis of lat. labra > it. 

labbra 143 
 Corsican words with a final floating 

consonant were C-final in Latin 
275 

 Asg marker -m already absent in late 
Latin note 58 (275) 

 strengthening of yod in strong position 
in Old French (iocu > jeu)  341 

 syncope of v in CvCC and ensuing loss 
of a C in Old French: it is always 
the middle consonant that is sacri-
ficed (lat. gálb(i)nu > fr. jaune)  
346 

Lesbian 
 →Greek, Classical and →Greek, 

Modern 
Lower Sorbian 
 →Sorbian 
 

M, N 
Macedonian (South Slavic) 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

Mazovian Polish (North-East) 
 anything-goes language where initial 

consonants are weak 253 
Moroccan Arabic 
 →Arabic 
 

O
Old French 
 typical Indo-European language: initial 

CV present, no connected speech 
306 

 l-vocalisation applies only to internal 
codas 217 

 strengthening of Latin yod in strong 
position (lat. iocu > fr. jeu)  341 
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Old French (continued) 
 syncope of v in Latin CvCC and ensu-

ing loss of a C: it is always the 
middle consonant that is sacrificed 
(lat. gálb(i)nu > fr. jaune)  346 

 
P, Q 
Persian 
 wrongly declared anything-goes by 

Greenberg (1978)  note 67 (318) 
Polish 
 general: no particular variety 
 data recorded in the corpus of 13 

Slavic languages that gathers 
all #RTs 321 

 three phonologically distinct front 
mid vowels pronounced the 
same way (Gussmann 2007)  
164 

 consonant clusters at the left and 
right edge 257 

 left edge 
 a national sport: analysing 

initial clusters; detailed 
case study 324 

 double onset analysis of →ini-
tial clusters by Kuryłowicz 
(1952)  324 

 anything-goes language: no 
sonority restrictions on ini-
tial clusters 250 

 anything-goes language where 
the first vowel can delete 
253 

 extremely liberal regarding 
word-initial clusters, but 
does not produce more 
than one single →extrasyl-
labic consonant 330 

 #rt occurs (rtęć), but #rp does 
not 316 

 all logically possible #TRs 
occur, but only a small 
subset of #RTs do 316 

 list of existing vs. logically 
possible #RTs: only 16% 
of the latter occur 322 

 stress shows that the R of 
#RTs is not →syllabic 323

Polish (continued) 
 Mazovian (North-East) 
 anything-goes language where 

initial consonants are weak 
253 

Portuguese 
 Brazilian 
 l-vocalisation applies to both 

internal and final codas 217 
 

R
Romance 
 TR-only language where the initial 

consonant is strong 253 
Russian 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

 anything-goes language where the first 
vowel can delete 253 

 creation of #RT clusters based on the 
lexical TR-only stock of Common 
Slavic 299 

 borrowings of #RT-initial words from 
Caucasian languages 327 

 

S
Salish (native American Northwest) 
 family that typically hosts →anything-

goes languages 318 
 unlikely to be the source for borrowing 

into Slavic languages 327 
 extremely liberal regarding word-

initial clusters, but does not pro-
duce more than one single extra-
syllabic consonant 330 

Sardinian 
 shows external sandhi, like →Central 

Italo-Romance 271 
Semitic 
 modern occidental (e.g. Moroccan 

Arabic) 
 unlikely to be the source for bor-

rowing into Slavic languages 
327 

 family that typically hosts →any-
thing-goes languages 318 
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Slavic 
 corpus: record of all words that begin 

with a sonorant-obstruent cluster in 
13 Slavic languages 321 

 family that typically hosts →anything-
goes languages 318 

 yers are floating pieces of melody 193
genesis of modern #RT clusters: loss 

of a yer 319 
 initial clusters, anything-goes lan-

guage: summary and roadmap 245
quite a number of #RT clusters occur 

317 
Slavic, Common 
 →Common Slavic 
Slovak 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

Slovenian (South Slavic) 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 

Sorbian (Western Slavic) 
 Lower 
 data recorded in the corpus of 13 

Slavic languages that gathers 
all #RTs 321 

 Upper 
 data recorded in the corpus of 13 

Slavic languages that gathers 
all #RTs 321 

Spanish 
 weak post-sonorant position illustrated 

by spirantisation of voiced stops 
338 

Swabian 
 →German 
 

T
Thessalian 
 →Greek, Classical 
Tiberian Hebrew 
 →Hebrew 
Tocharian 
 Hittite-based argument for gr. kt = skr. 

ks (gr. kteínō kte�nw "to kill" = 
skr. k a óti): due to metathesis, 
rather than to strengthening of s 
note 88 (341) 

Turkish 
 closed syllable shortening 216 
Tuscan (Italo-Romance) 
 as a variety of →Central Italo-

Romance, shows external sandhi 
271 

 gorgia toscana (spirantisation)  271 
Tzeltal (Maya) 
 infixation (marking intransitives)  60 
 
U-Z 
Upper Sorbian 
 →Sorbian 
Urkainian (Eastern Slavic) 
 data recorded in the corpus of 13 

Slavic languages that gathers all 
#RTs 321 
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