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Foreword

The historical phonology of Indo-Aryan has been and remains an area of intense
study. Starting with what remains an extraordinarily thorough treatment of the Old Indo-
Aryan data, in the first volume of WackernageAtindische Grammatikthere has been
a steady flow of scholarship that has included not only attention to the facts of early Indo-
Aryan and possible historical explanations that would explain them, but also, in modern
times, considerations of various phonological theories and how they could account for
these data as well as the historical developments they reflect. Some major areas have
attracted particular attention. There is, to begin with, the development of contrastive
retroflex consonants. Scholars have argued at length over the scope of retroflexion, how
best to describe synchronically the occurrence of retroflex consonants which are associ-
ated with phonological rules, and how much of the range of retroflex consonants can be
accounted for through regular developments from Proto-Indo-European. The last issue
brings into play the kinds of relations early Indo-Aryan speakers may have had with
speakers of other languages of the subcontinent, such as Dravidian languages. More-
over, the very existence of contrastive retroflex consonants in the earliest Vedic texts has
been called into question. Another area of concern and continued discussion is that of
so-called diaspirate verbal bases such as Proto-Indo-Europ8am®*p*d"eug". The
principal point at issue is whether direct reflexes of such roots, with two aspirates, are
to be posited as basic elements not only for Indo-Iranian but also in later Indo-Aryan,
or whether, in accordance withaRni’'s description of Old Indo-Aryan, the Sanskrit
data are better accounted for if one operates with bases of théagpheduhand what
has been called aspiration throwback. A related issue is that of Grassmann’s law of
deaspiration, particularly with regard to when this ceased to be a purely phonological
rule and acquired the status of a rule operating on members of a particular grammat-
ical category. Each successive theory of phonology in modern times has confronted
the pertinent data—generally culled from standard sources such as Wackernagel’s and
Whitney’s grammars—and tried to account for them in a manner demonstrating that the
particular theory at issue does this better than other theories. In quite recent times, at-
tention has also focused again on possible parallels between Indo-Aryan and Dravidian
concerning general features that govern consonant assimilation and syllable structures,
including the degree to which syllable with long vowels followed by consonant clusters
are permissible.

Masato Kobayashi's work covers such issues with admirable thoroughness and preci-
sion. The author takes into consideration not only the original data and various positions
taken in modern western scholarship but also, and to a greater extent than is usually
found in works on phonology, the descriptions of early Indian scholarsatisakhya
works and in Rnini’s Astadhyayl. The discussions to be found in Dr. Kobayashi’s work
are painstakingly thorough and judicious, and the author is refreshingly frank when it



comes to points concerning which he is not certain. | think this work is an important con-
tribution to Indo-Aryan linguistics, including theoretical phonological considerations of
Indo-Aryan and its relations to other languages of the subcontinent. | welcome its pub-
lication and sincerely hope it receives the welcome and attention it deserves.

George Cardona
University of Pennsylvania
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Chapter I. Introduction

§1 Goal of this work

Old Indo-Aryan is a branch of the Indo-Iranian subfamily of the Indo-European family
of languages. Its earliest layer is represented most amply by the VediitSanpartic-
ularly by the oldest among them, thg¥da. The primary objective of this monograph

is to highlight characteristic features of Old Indo-Aryan consonants, particularly those
which are not reconstructed for Proto-Indo-European or Proto-Indo-Iranian. | will try
to describe the phonological developments of Old Indo-Aryan consonants from Proto-
Indo-Iranian, treating the alternation patterns within early Old Indo-Aryan as a syn-
chronic system.

Compared with other Indo-European daughter languages, the sound changes be-
tween Proto-Indo-European and Sanskrit are relatively straightforward. As far as con-
sonants are concerned, Sanskrit retains more phonemic contrasts than most of the other
Indo-European languages, and its phonological alternations are well described already
in the late Vedic period by native grammarians. Despite the apparent conservatism and
transparency of Sanskrit phonology, | find that there are also unique restrictions and rules
which are demonstrably Indo-Aryan innovations. Take consonant clusters, for example:
While other Indo-European languages, insert an *s between two successive dental stops
*-tt- and *-dt- (Meillet 1922:61, Mayrhofer 1986:110f.), Sanskrit deleted the *s in this
environment, due to a development after its divergence from Proto-Indo-Iranian.

In each chapter of this monograph, | will reexamine the evidence for phonological
developments from Proto-Indo-European to Vedic, and | will define Indo-Aryan pe-
culiarities in concise rules and parametric expressions. | am particularly interested in
introducing subsegmental viewpoints into what appears simply to be a change from one
segment into another, and in seeing a conspiracy-like tendency behind apparently unre-
lated phenomena. Having established the patterns and the parametrized characteristics
of Indo-Aryan consonants, | will sort out the innovations of Indo-Aryan from Proto-
Indo-European phonology, and | will also compare them with their equivalents, if any,
in early Dravidian phonology.

The hypothesis regarding an Indian linguistic area proposes that the languages of the
Indian subcontinent came to share syntactic, morphological and phonological features
due to mutual borrowing and bilingualism. The phonological similarities of Indo-Aryan
to Dravidian, such as the increasing occurrence of retroflex consonants in Indo-Aryan,
have long been discussed, but the lack of conclusive evidence has hindered further treat-
ment of the subject. For example, it is easy to point out similarities such as the lack of
gemination of’r/ in Old Indo-Aryan and reconstructed Dravidian. It is impossible, how-
ever, to prove these to be the result of convergence as long as our discussion is limited
to the phonemic or segmental level. If, on the other hand, this prohibition of dgyble
could be analyzed as an interaction of more basic phonological or phonetic principles
shared by Indian languages, but not found among languages outside the Indian subcon-
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tinent, then we would have firmer grounds for calling this an areal feature.

§2 Previous works

Much work has been done on Sanskrit phonology over the last century and a half. Still
the most extensive, balanced and detailed treatment of the whole field is Wackernagel
(1896) with Debrunner’s supplements (Debrunner 1957). Wackernagel’s presentation is
sometimes eclectic because of hitog to cover foregoing studies encyclopedically, but

his intuition into speech sounds in general is rarely surpassed. The works of Bartholo-
mae, who makes keen observations from the viewpoint of Iranian philology, are highly
valuable when read in comparison with Wackernagel. Classic diachronic treatments of
Indo-Aryan phonology, such as Beames (1872—79), Turner (1966), Bloch (1934) and
Pischel (1900), are also indispensable, although the present monograph treats only the
earliest period of Indo-Aryan.

Thumb (1905) and Burrow (1965) are less voluminous descriptions of Sanskrit
phonology in general. The former organizes everything concisely as changes from seg-
ments to segments, and the latter is interspersed with creative ideas. B. G. Misra’s
1967 Cornell dissertation is a superb segment-based treatment of the historical devel-
opment of Indo-Aryan sounds with extensive reference to native grammarians. Also
important is the phonotactic analysis of Vedic by Elizarenkova (1974&)tz28n (1998)
contains a painfully condensed but informative discussion of Sanskrit dental obstruents.
Outlines of Sanskrit historical phonology are also given by Uhlenbeck (1898), Chat-
terji (1926:23%.), Edgerton (1946), Gray (1965) and Masica (1991). Zwicky (1965)
presents the first extensive treatment of Sanskrit phonology based on distinctive features
within the theoretical framework of Jakobson and Halle (1956)28 Works such as
Sievers (1885) or Grammont (1933) are treatises on phonology in general, but contain
a number of references to Sanskrit. Bloomfield and Edgerton (1932), and Turner and
Turner (1971), painstakingly collect phonological variants in the Vedic literature and
phonotactic combinations in Old Indo-Aryan respectively.

This monograph has benefited substantially from previous studies on individual top-
ics, of which only a few can be mentioned here. Whitney (1862) and Whitney (1868) are
more than just translations of &isakhyas, but include useful insights into phonology.
This tradition is critically developed by Deshpande (1997), with his broad knowledge of
traditional grammar. Varma (1929) and Allen (1953) are the classical, but still the most
useful treatments of native grammarians’ observations on phonetics in general. Since
the latter treats the BtiSakhyas as a whole, however, dialectal variation is not discussed
in detail there. The same author also makes sharp-witted observations in his work on
sandhi (Allen 1962). On dialectal variation in the Vedic language, Witzel (1989, 1990,
2000) has proposed ambitious hypotheses on early and late Vedic. In his yet unpub-
lished manuscript on anuaka, Cardona portrays dialectal variation by reorganizing the
materials of traditional grammarians.

1The analysis in this monograph is based on Chomsky and Halle (1968)30®0 revised Jakobson
and Halle's system.
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Karl Hoffmann’s reconstruction of Proto-Indo-Iranian phonology (e.gfftdann
1958) is based on rigorous and sound philological principles, and | base my arguments
upon his observations, such as that the original outcome of a palatal stem in word-final
position is noft/ but/k/. Mayrhofer (1986EWAIa) and a series of articles by Schindler
are also often consulted. Beekes’s reconstruction of Proto-Indo-Iranian (e.g. Beekes
1988, 1997) is attractive in its enterprising openness to phonology, but assumptions
without suficient support such as the implication of Sindhi implosives for the Glottalic
Theory or the development of laryngeals into a glottal stop, are not adopted as a basis
for our discussion. The brilliant contributions of scholars such as Edgerton (1943), Bur-
row (1965) and Seebold (1972) are not cited as often as most scholars would think they
deserve, mostly because their non-laryngealist viewpoint makes their wdiksltfor
me to translate into the laryngealist framework | assume.

This study is not intended by any means as a replacement for the foregoing studies,
but as the first, modest installment of my plan to reexamine the whole of Indo-Aryan
historical phonology from subsegmental and microscopic viewpoints.

§3 Importance of linguistic theories

In the history of science, disciplines have often developed by introducing a sophisticated
notational system by which their categories and entities were subjected to operation. In
the study of speech sounds, descriptive devices such as the phonetic alphabet of the
International Phonetic Association, or the distinctive features introduced by Jakobson,
Fant and Halle (1952), were proposed for accurate representation, and replacement or
transformational rules for formulating their alteration. Since the approach of generative
phonology aim to determine basic principles from which phonological alternations may
be predictively derived ageneratedpvergeneration vitally compromises the validity of

a theory. As the dictum “[i]f the representations are right, rules will follow” (McCarthy
1988:84) concisely illustrates, linguists strive to make their notational system more rig-
orous and restrictive, to such an extent that a presented input form shows in itself how it
will change.

In the early days of generative phonology, segments were represented as individual
bundles of distinctive features and the# ‘or ‘-’ values. Autosegmental Phonology
(Goldsmith 1976) introduced a new plane called an autosegmental tier, on which the
values of each feature are represented: a tier extends through a unit such as a foot,
a word or an utterance, and is separate for each feature. This approach extended the
notion of locality from the segmental level to more specific autosegmental tiers, and
introduced a system of representation which restrains the overgenerating power of rule
formulation. Feature Geometry, a subfield of phonology addressing the dependency re-
lationship among features, groups features under what is called a node; for example, the
features [voiced] and [spread glottis] (i.e. aspiration) are grouped under the Laryngeal
node, which is on its own autosegmental tier. The highest node is the Root node, which
is equivalent to segments in most casefriéates, however, are analyzed as having two
Root nodes under one timing slot, and we also need the skeletal tier, a tier with timing
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slots C (consonant), V (vowel) or X (C or V), to indicate that they are singletons and not
clusters.

The role of a model is crucial in any scientific interpretation of linguistic dalta.
historical linguistics, a hypothetical rule or a set of rules is tentatively drawn from data
available at a certain point; it is then tested and evaluated with newly acquired data,
and is modified if necessary. For example, de Saussure’s hypothesiséefifcients
sonantiques’ was later given new life by Kurytowicz (1927a, 1927b), who explained
the unexpected reflex of certain stops as aspirates in Indo-Iranian (192ff3;202
failure of Bruemann’s Law to apply in some Indo-Iranian forms (1927a:206), &nd
the newly found Hittite (1927b:1@1), by positing a Proto-Indo-European laryngeal *h
(Szemeenyi 1990:129f). An ideal model is simple and yet makes extensive and correct
predictions; but linguistic reality is too complex to be captured by a limited number
of formulae or principles, and even the most successful model will inevitably involve
oversimplification to some extent.

In a phonological study of a language without verifiable speech data, it is unsound
to cite results of phonetic research to motivate a hypothesis, unless studie$eon di
ent aspects of several languages point in the same direction. For example, Balise and
Diehl (1994:108) observe that voicing “reduces the intensiffetBnces between sibi-
lants and nonsibilants” and hence it “adversdigets the distinctive acoustic properties
of sibilants,” but that single observation is not enough to explain, for example, the lack
of voiced sibilants in the Sanskrit phonemic inventory. On the other hand, linguistic
typology is a useful way to judge the possibility and plausibility of a phenomenon, for
it seeks explanations from the same phonological level féédint languages, and also
because we assume that attested Vedic or reconstructed Proto-Indo-Iranian represents at
least some of the real languages as they were once spoken, as per the Uniformitarian
Hypothesis §7).

§4 Comparative reconstruction

In this work, | assume that Indo-Aryan and Iranian descend from a common ancestor
called Proto-Indo-Iranian, which in turn has descended from Proto-Indo-European. It
might appear circular to discuss the development of a reconstructed language into the
language(s) upon which the reconstruction is based. | suppose, however, that a recon-
structed language is not just a mental construct but reflects a past reality, which can be
refined by retracing the sound changes forwards in time as | do in the following chapters.
Linguistic reconstruction presupposes the existence of a common protolanguage,
which is in principle idealized as homogeneous. For reasons such as dislocation and
consequent separation of the speech community, dialectal variation becomes more and

2Liberman and Pierrenumbert (1984:165) define the linguistic model as “an explicit system of rules for
predicting measurements on the basis of linguistic and paralinguistic properties of assumed descriptions.”
Maddieson and Precoda (1992:45) also notes: “Through construction of predictive models, phoneticians
are making increasingly sophisticated attempts to account for certain aspects of the phonological structure
of languages from very general principles .”
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more extensive, and finally the dialects follow their own paths of development into dis-
tinct languages. When two or more languages show a regularly recurring sound cor-
respondence, the comparative method assumes that a unit of the hypothetical ancester
language such as the phoneme has undergone a regular change in certain contexts, and
formulates that change as a sound law. The assumptions concerning sound change upon
which comparative reconstruction is based may be summarized in the following points
(Hock 19914, Labov 1994:10, Krishnamurti 1998b:193f.):

i) A rule operates in all contexts where it applies (known as the Regularity Hypoth-
esis).

i) If two or more rules are applicable to the same context, there is a clear chronolog-
ical order (relative chronology) between or among them.

iii) A merger is irreversible (Garde’s Principle; Labov 1994:311).

iv) The unit which is subject to historical change is not the word, but the phoneme
(“Phonemes change”; Bloomfield 1933:351).

v) Sound change is gradual (Gradualism; cf. Hock 1991a:640, Labov 1994:23f).

If a rule does not apply regularly, the disruption is considered to be caused either
by a more specific rule, such &&rner’s Law to Grimm’s Law in Germanic, or by
analogy. When a sound rule applies regularly, it often occurs that the regularity of a
paradigm is disrupted; analogical pressure then arises to keep the paradigm regular, and
the sound change may be undone or a paradigmatically coherent form may be introduced
or restituted. This phenomenon, called ‘paradigmatic leveling, is particularly prominent
in Sanskrit historical phonology. For example, the Proto-Indo-European labiovelar stop
*k" develops into a velar stop in Sanskrit when it is followed by a back vowel, and
into a palatal stop when followed by a front vowel. The inflectional forms of the root
*4/sek" ‘follow’ in Sanskrit, as in pres.1pl.micsac’amahe Gk. hepometa, pres.3sg.-

mid. sacate~ Gk. hépetaj 3pl. sacante~ Gk. hépontaietc., however, uniformly show
palatalc before both original *e and *é.

Already in the time of the Neogrammarians, objections were raised against the Reg-
ularity Hypothesis by dialectologists (Labov 1994472 Through their experience in
creating dialect maps, dialect geographers developed the notion of isoglosses, or bound-
aries of a territory “in which any given word or class of words was or was fietted
by the spread of [a] change” (Hock 1991a:445). While isoglosses may form an isogloss
bundle which helps in defining dialects, it is also quite common that the focal area of one
sound change is flerent from that of another change, and as a consequence, isoglosses
cross each other, creating a complex pattern. If a similar entanglement of isoglosses and
borrowind also took place in the past, it may happen that many groups consisting of

3Cf. also the generalization of voiceless aspirated stops in the paradigamtfpat’- m. ‘path’ etc.
(8§75).

4See for example Ringe et al. (1998:407f.) for lexical and grammatical borrowing between pre-Proto-
Germanic and pre-Proto-Celtic and between pre-Proto-Celtic and pre-Proto-Italic.
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a few words each all haveftierent lines of development, and that regularity of sound
change no longer holds true. This is a particularly serious matter in studying languages
in areas which form a geographical and cultural continuum, such as the Gangetic plains
(85).

In their study of thousands of lexical entries in twenty-one Chinese dialects, Chen
and Wang (1975) make a case for lexical gradualness of sound changes. They provide
guantitative evidence in support of the notion of gradual lexical spread of the sound
changes by showing how the homonyms of Middle Chinese have split into phonologi-
cally distinct pairs in dierent modern dialects, with processes gradually spreading from
a few to more lexical items. On the evidence of atypical sound changes in Dravidian
languages, Krishnamurti (1978) observes how an inherited phonological rule spread to
areas and lexical items, and shows how a shared innovation can be distinguished from
the phenomenon of ffusion. His study concludes that apical displacement, a change
traceable to Proto-Central Dravidian, occurs not regularly but with gradient degrees of
probability. These studies question the regularity of sound change and support the idea
that each word has its own history, and that the word and not the phoneme is the basic
unit of sound change (Labov 1994:16). Even though lexicgilision may sometimes
capture the reality of a sound change in progress better than comparative reconstruction,
for example in the case of the deocclusioryd¥ (§57), | will not assume it for this
study, because the amount of data required for the evaluation of lexitizdidn is not
available for the study of most of the ancient languages discussed in this work.

§5 Tree model

If a significant amount of féinity, particularly a regular and generalizable correspon-
dence of phonemes and meanings of words using those phonemes, is found between
two languages, they are considered to be genetically related: i.e., one is a descendant of
the other, or they both diverged from a common proto-language through sound changes.
The proto-language from which daughter languages branch is represented by a node,
and a line radiating from a node represents a development from a proto-language to a
daughter language. Since sound changes usually take pladéeatml times, a better
understanding of the relative chronology of sound changes will ultimately lead to a bi-
furcating tree. If there is an unrepeatable change separating one group from the rest, that
split is expressed with a bifurcation.

One of the implications of the notion of a node is that sound change is often blind
to what happened in the previous stage. The development of the Indo-Aryan languages
after Old Indo-Aryan, for example, rarely reflects pre-Indo-Aryan sounds (such as la-
ryngeals) or phonological rulédyut proceeds driven by language-specific motives such
as the two-mora restriction of syllable length and cluster simplification in Middle Indo-
Aryan, or degemination with compensatory lengthening in New Indo-Aryan.

On the other hand, there are a few forms which challenge the assumption that the

SCf. also Zoller (1988, 1993) on the archaisms ohBan, and Cardona and Jain (2003:25) for the
literature on the Bagan controversy.
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development of the Indo-Aryan languages after Old Indo-Aryan is not related to what
happened in the development from Proto-Indo-European to Proto-Indo-Iranian or from
Proto-Indo-Iranian to Vedic. For example,

i) id"a ‘here’ in Pali etc. preserves the original occlusion reconstructed for Proto-
Indo-Iranian, which is reflected in Avestafa but lost in Vediciha (§57; Wacker-
nagel 1896:250, von Hirber 2001:179).

i) The Prakrit middle present participle fix -mina-may be explained as a regular
outcome of PIE *-mhbneg/o- (Klingenschmitt 1975:158), and is more archaic
than the Vedic thematic middle present participl&igsum ana-

iii) There is the view that Proto-Indo-European *r and *| merged in Iranian and in
a dialect of Indo-Aryan represented by th@ueda, but the distinction is pre-
served in some other Indo-Aryan dialec§®9; Bechtel 1892:380, Deshpande
1979:263.).

iv) Another example is the preservation of voicing in the clugtgf/ as in Rli -
jagdati ‘laughs,” which is lost in the corresponding Vedic form, pres. piksat-
with voicelesgky (§45; Hofmann 19621975:306).

Since Middle Indo-Aryan cannot skip a node and “look back” directly to Proto-Indo-
Iranian, the language at the node through which Middle Indo-Aryan had developed is
not Vedic Sanskrit, but either some form of pre-Vedic Indo-Aryan, or a language which
developed from the common Proto-Indo-Iranian parent language but, unlike Vedic, was
not recorded.

Proto-Indo-Iranian Vedic was probably a spe-

. : : cific dialect of Old Indo-
Iranian Nuristani  Old Indo-Aryan Aryan; it was quite close

to, but not identical with the
Vedic ? language from which Middle
Indo-Aryan developed.
Middle Indo-Aryan

In the traditional tree model, there is no direct way of representing contact and in-
fluence after a splft.In the Gangetic plains, for example, Hindi forms the futuregn
Braj in -ih-~g-, and Bengali inb--ib-, while the languages between these areas show
both -h- and-b-forms, e.g. Awadhtih- and-ib-, and Bhojpuri-ih- and-ab-. Although
these languages have two genders as do many western New Indo-Aryan languages, gen-
der concord is typically restricted to female animates, thus showingfaityawith the

6In L. Bloomfield’s words: “We may say that the parent community was dialectaffigréintiated
before the break-up, or that after the break-up various sets of the daughter communities remained in
communication; both statements amount to saying that areas or parts of areas which afferidysdime
respects may still make changes in common” (1933:321). Southworth (1964) proposes ‘tree-envelope’
diagram to represent both branching and common innovation.
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loss of gender in eastern languages such as Bengali (Masica 1991:221). They share the
genitive postposition in initiak- with western Hindi and eastern Rajasthani. Further-
more, Bhojpuri and Maithili have a perfective i, similar to the eastern languages.
Such a complex distributional pattern cannot be satisfactorily captured by any bifurcat-
ing tree model. To take another example, Krishnamurti (1961) demonstrates that Telugu
is genetically related to the Gondi-Kui group of Central Dravidian, but has been strongly
influenced by neighboring languages of the South Dravidian subfamily, namely Tamil
and Kannada. An issue more crucially related to our topic is how to place the Nuristani
languages in a sharply bifurcating tree as a subfamily of Indo-Iranian, for they share
features partly with Iranian and partly with Indo-Aryan (Degener 2002).

When there is a need to refer to the subgrouping of the Indo-European languages, |
will use the partly bifurcating model of Ringe et al. (1998:408), while avoiding depend-
ing on it in my argumentation. In their model, first the Anatolian, then the Tocharian,
Italo-Celtic and Greco-Armenian subfamilies branchédfrmem Proto-Indo-European,
leaving a dialect continuum which consists of the ancestors of Indo-Iranian, Balto-Slavic
and Germanic. This model also assumes close contact among the linguistic ancestors of
Germanic, Italic and Celtic. Melchert (1998) agrees with the early divergence of Ana-
tolian and Tocharian, but at the same time warns against prejudging the tree diagram
of Indo-European languages, pointing out that not a single feature serves as conclusive
evidence of a shared innovation.

For Dravidian, | assume four subgroups (Krishnamurti 1969kt32%velebil
1990:54t.). North Dravidian covers Kurx and Malto on the one hand, and Brahui on
the other. There are no firm grounds for grouping Brahui together witbh)Kamnd Malto,
but at least they share spirantization of initial*&gcclusion of initial *v tob, a past ink,
and probable future ino(Bray 1934, Krishnamurti 1969b:326, Subrahmanyam 1983:6,
Zvelebil 1977). The Central Dravidian languages, Kolami, NaiKaiki, Gadaba and
Parji, share the female derivative of numerals (Krishnamurti 1992) and development of
Proto-Dravidian *zinto *t_or /r/ (Krishnamurti 1958:282). South-Central Dravidian in-
cludes Gondi, Konda, Mamd Pengo and Kuvi-Kui on the one hand and Telugu, which
shows the influence of South Dravidian, on the other. The languages of this group other
than Telugu share merger of postconsonantarfd *dinto r (Krishnamurti 1998a:73).
Finally, Tamil-Malayalam and.tria, Toda and Kota, Kaatju, Kannada and Badaga, and
Tulu and Koraga comprise the South Dravidian. The grouping af faubrahmanyam
1968, Krishnamurti 1985:223), whose pluratisu*l is not shared by other South Dra-
vidian languages, and of Koraga, which has tensiéx®s like those in North Dravidian
(Bhat 1971:3), remains controversial. The languages of this South Dravidian group
share the introduction of female third-person pronouns, palatalization of PDr. *k before
front vowels, loss of Proto-Dravidian initial *c- (Burrow 1947), lowering umlaut of high
vowels before a syllable containirig/, and the past gtixes *-i-, *-tt- and *-nt- in the
Tamil-Kodagu subgroup (Krishnamurti 1969b:326).

’Even this is argued to be independent developments by McAlpin (2003).



§6. Linguistic area 9

§6 Linguistic area

Since Trubetzkoy’s 1928 address (Trubetzkoy 1930:18), linguists have noted that neigh-
boring but genetically unrelated or remotely related languages often come to share a
number of structural properties after a long period of contact. The most famous example
of such a groups of languages, called a ‘Sprachbund’ (Trubetzkoy) or ‘linguistic area,
is found in the Balkan peninsula (Sandfeld 1930), where languages belonging to the
(South) Slavic, Albanian and Italic subfamilies of Indo-European have come to share
features such as a postposed enclitic definite article and the use of coordinate clauses
instead of infinitive phrases. In his 1988 article, Hock demonstrated that a dialecto-
logical method of demarcating isoglosses better captures the reality of such cases of
convergence (Hock 1988:308).

For the languages of the Indian subcontinent as well, similarities regarding retroflex
phonemes (Caldwell 1961:147 Bloch 1930:732f., Kuiper 1967a:82, gerunds
(Bloch 1934:327, Emeneau 1956, Masica 1976fiLGcho-word construction (Bloch
1934:328, Emeneau 1938) and quotative particles (Bloch 1934:327, Kuiper 189§7:91
have been pointed out. On the other hand, fewer phenomena have been proposed to
be areal in the realm of phonological patterns and alternations. Chatterji (1926:171)
suggests the possibility that cluster assimilation in Middle Indo-Aryan and Dravidian
might be due to convergence. Krishnamurti (1991:170) points out a parallelism between
the developments of the Old Indo-Aryan sequent€CV- into non-Northwest Middle
Indo-Aryan ¥YCV- and -VCCV- on the one hand, and of PDV.GCV- into -VCV- and
of PDr. VNP-, -VNPP-, -VNPP- into VP-, -VPP-, -VPP- on the other, and suggests that
close contact between the two groups caused the parallel reduction of overlong syllables
(i.e. those longer than the durational equivalent of two morae) into bimoraic syllables.
Since such phenomena occur outside the Indian subcontinent as well, more shared fea-
tures, particularly ones which are not found elsewhere, need to be collected in order to
support the hypothesis of phonological convergence of the two language families.

§7 Pitfalls of diachronic analysis

Building an argument on the grounds of philologically unsupported reconstruction could
compromise its reliability. For example, making conjectures about the phonological
behavior of Proto-Indo-European laryngeals on the basis of their estimated phonological
or phonetic properties might incur circularity.

Compared with phonetics or generative phonology, historical linguistics seems to
require broader discretion in analyzing data. It is not easy, for example, to decide with
certainty how likely a particular form has served as a model of analogy, or when exactly
dissimilation has taken place, even with years of experience. Lack of strictly objective
criteria may cause the methods of historical linguistics, such as appeal to analogy, to
overgenerate undesirable predictions.

The idea that tendencies observed in the study of present-day languages can be ap-
plied to understanding languages spoken in the past, called the Uniformitarian Princi-
ple (Labov 1994:21), helps us to avoid unrealistic explanations in linguistic reconstruc-
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tion. For example, Kurytowicz’'s above-mentioned explanation of the origin of Indo-
Aryan voiceless aspirates from Proto-Indo-European sequences of voiceless stop and
*h, (Kurytowicz 1927a) finds an equivalent in Korean (C. Kim 1970). Loss of Proto-
Indo-European laryngeals in unaccented syllables in Iranian is easier to understand if
it is compared to English in an unaccented syllable, such@shamor an histérical
summary

The overgenerating power of dissimilation may be better controlled by the Obliga-
tory Contour Principle. This principle, defined by McCarthy (1979:238) as “[iln a given
autosegmental tier, adjacent identical segments are prohibited,” limits dissimilation to
local contexts only (Clements and Hume 1995:261f). Autosegmental Phonology makes
it easier to explain the dissimilation not of identical segments but of segments sharing
certain features as thé&ect of the Obligatory Contour Principle on the tier of the feature
in question. Optimality Theory@) further dfers a way to express priorities among the
factors and pressures causing a sound change, and to explain an apparently language-
specific phenomenon as an interaction of cross-linguistic constraints wittiegirtdy
order or ranking of priorities.

In order to refine our discussion of Old Indo-Aryan phonology, which is already
a heavily studied subject, and to build a more cogent argument, the use of possibly
overgenerating notions such as metathesis or dissimilation should be replaced by gener-
alizable principles and rules, unless the phenomenon in question is sporadic or is caused
by an idiosyncratic motivation.

§8 Constraint-based approaches

In historical studies of a language with an unbroken written tradition, certain phonolog-
ical changes are attested only in certain periods of time, and the changes are ordered in
actual historical time. For example, McManus (1983) demonstrates that a close exam-
ination of Latin loanwords in Early Irish makes it possible to order a series of sound
changes in a sharply delineated chronological order within a short period from the mid-
fifth to the mid-sixth centuries.

In a synchronic study, on the other hand, the ordering of particular rules is stipulated
when they stand in feeding or bleeding relationship. If more than one rule potentially
obtains in a certain phonological context, and if one must precede another to produce
a correct output, we have to assume that the rules apply in a certain sequence, even if
there is no factual basis that they are temporally ordered. Since the rule-based theory
presupposes levels of rule application which are arranged in a temporal order, and since
a rule is considered to apply when the underlying representation itself or the output of
a preceding rule satisfies its structural description, the rules must be ordered along a
time axis. Yet if there are no empirical grounds for claiming a temporal order, the latter
becomes nothing more than a metaphorical means for intuitive understanding.

For example, when a Sanskrit root containing the sequeances followed by the
cluster/sP, transposition ofg/ and/r/ takes place as ih/dass ‘see’+ -tuny > dragim
and the language avoids the clustest- (Wackernagel 1896:212). An explanation by
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ordered rules entails an ill-formed intermediate forargim, which is then repaired

by metathesis. We see that unnecessary theoretical complexity results from positing an
unattested and ill-formed intermediate form and applying temporal metaphor to what is
actually a synchronic and immediate process. Another classic example is Yawelmani
Yokuts, where both vowel epenthesis and long-vowel shortening before a coda have a
common property, i.e. repairing ill-formed syllables; such a property is not captured by
positing two separate rules. Although such conspiracies can be captured by means of
restrictions on surface forms, a mechanism of blocking and repair with interplaying rules
complicates the grammar and is hence to be avoided.

Prince and Smolensky (1993) propose a uniform replacement of rules and restric-
tions by constraints with gradient degrees of violability. All constraints are consid-
ered to be universal and present in all grammars, but they can be active or inactive
language-specifically. Universality of constraints makes it possible to reducefiie di
ences among languages to the ranking of the constraints. According to this approach,
called Optimality Theory, a component of universal grammar cdlederator) gener-
ates a set of candidates when an input is giveax is inclusive, and each candidate
contains the segments of the input. A grammar has its own ordered ranking of con-
straints, and the candidates are evaluated with respect to this ranking. The candidate
which incurs the fewest violations of the highest-ranked constraints “wins” as optimal
and is realized as the surface form.

In a few places of this work, where a constraint-based analysis is expected to give
insights which are not attained by the traditional ordered-rule approach, | will propose
explanations couched in Optimality Theory.

§9 Synchrony and native grammar

In this study, a diachronic viewpoint is adopted only when we discuss how a peculiar
feature of Indo-Aryan phonological alternation has developed, and the alternation itself
will be described in purely synchronic terms, using only evidence internal to Indo-Aryan
of the period in question, in conformity with the structuralist approaches such as those of
Swadesh (1934:128and Emeneau (1946:87)With respect to palatalization of velars
before a front vowel in Sanskrit, Kiparsky (1973aff2)lalso points out that incorporat-
ing historical aspects into the representation to account for synchronically unpredictable
alternations is complicating and unjustified.

According to psychological and neurophysiological studies of modern languages,
speakers treat one of a number of alternation patterns as the general rule and the others
as a set of exceptions to be memorized (Ullmann 1993). Rather than evoking historical

84In determining the phonemic system of a language, only phonetic data are relevant. Historical
phonology is not relevant. ... Historical etymology in a matter of phonemics is an acceptable aid only
when one is dealing with an inadequately recorded non-contemporary language.”

9|t should be noted that neither the other descriptive data of the language nor the historical facts are
to be allowed to dictate a phonemic solution; they should be permitted only to help in making a choice
between solutions arrived at on other grounds.”
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processes to account for relic forms, it is therefore synchronically more accurate to list
them lexically as exceptions. This is essentially wheatifi does in describing Sanskrit,

and his method of description makes perfect sense as far as synchrony is concerned.
Moreover, Rrini and the PatiSakhyas provide first-hand testimony of the synchrony of

the late Vedic language. For these reasons, | will refer to the native Indian grammarians
to test my own explanations of synchronic alternations.
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§11 Phonemic inventories
Proto-Indo-European:

labial dental palatal velar labiovelar
voiceless stop| *p * * K *K KW
voiced stop *b *d *g *g *gW
voiced aspirate *b"  *d" *gh *gh *gwh
fricative *s/z *hq,*h5,*h3
nasal *m *n
liquid *, *r
glide *u i

Proto-Indo-Iranian:

labial dental 1lary palatal 2ary palatal velar
voiceless unaspirated *p *t *C *C *K
voiceless aspirate *ph *h *gh *Kh
voiced unaspirated | *b *d *] *J *g
voiced aspirate *ph *dh *3h *jh *gh
fricative *g,*7 *H
nasal *m *n
liquid *r
glide *u 1

Old Indo-Aryan (Sanskrit):
labial dental retroflex palatal velar

voiceless unaspirated p t t c Kk
voiceless aspirate ph th th ch Kh

voiced unaspirated b d d(~1) ] g

voiced aspirate bh d" d" (~ 1" g

fricative S s s h
nasal m n n (R) (n)

liquid r
glide % y

| and|" are dialectal allophones ¢d/ and/d"/ between vowels. There are a few other
sounds of dependent status traditionally called the ayalu#s. Visargali) is an alter-
nant of/s/ and/r/. /m/ is replaced by anuswa (n) before fricatives and;/. /iy denotes
nasalization of a preceding vowel and originates fyamhand/n/.

Proto-Dravidian:

labial dental alveolar retroflex palatal velar
stop *p *t T *t *C *k
nasal *m *n *n *N
liquid *| ¥ *r
glide *V *Z *y
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Based on Steever (1998:14). The alveolar stop can also be wriftes is common in
romanizing Tamil. See Krishnamurti (1969:348 for the justification for writing *z

§12 Abbreviations
Languages, texts, distinctive features, principles and theories:

[ant]
Alb.
Arm.
Ast.
[ATR]
Auv.
AV
AVPO

[bk]
Br.
Brah.
Cl.
[cont]
[dist]
Ep.
Gk.
Gmc.
Go.
[hi]
Hitt.
Hom.
IE
JB
Ka.
Kath.
KB
Kur.
Lat.
Lith.
[lo]
Ma.
MIA
MIt.
MP
NIA
NK.

[anterior]

Albanian

Armenian
Astadhyayr
[Advanced Tongue Root]
Avestan
Atharva-Veda
Atharva-Veda, Paippatia
recension in Orissa
[back]

Brahmam

Brahui

Classical
[continuant]
[distributed]

Epic

Greek

Germanic

Gondi

[high]

Hittite

Homeric Greek
Indo-European
Jaiminya-Brahmam
Kannada
Kathaka-Sarhita
Kaugtaki-Brahmam
Kurux

Latin

Lithuanian

[low]

Malayalam
Middle Indo-Aryan
Malto

Middle Persian
New Indo-Aryan
Naiki

OAv.
OCP

OCSs
OHG
OIA
Olr.
ON
oP
oT
OTa.
OTa.
PA
PB
PCelt.
PDr.

PGmc.

PIE
Pllr.
Pltal.
Pj.
Pkt.
Pol.
PS

PToch.

[rd]
RPr.
Ru.
RV
SB
sca
[sd]
Skt.
[son]
Su.
Ta.
TA

Old Avestan
Obligatory Contour
Principle
Old Church Slavonic
Old High German
Old Indo-Aryan
Old Irish
Old Norse
Old Persian
Optimality Theory
Old Tamil
Old Telugu
Proto-Anatolian
Pdicavinsa-Bahmam
Proto-Celtic
Proto-Dravidian
Proto-Germanic
Proto-Indo-European
Proto-Indo-Iranian
Proto-Italic
Parji
Prakrit
Polish
Parinlya-Siksa
Proto-Tocharian
[rounded]
Rk-Pratisakhya
Russian
Rg-Veda
Satapatha-Bthmam
Saunakya Catuadhyayika
[spread glottis]
Sanskrit
[sonorant]
QUtra
Tamil
Tocharian A
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B Tocharian B [ved] [voiced]

Te. Telugu VS  Vajasaneyi-Sahita

TPr. Taittinya-Patisakhya VSK Vajasaneyi-Sabhita,

TS Taittinya-Sanhita Karva recension

Tu. Tulu VSM Vajasaneyi-Sahita,
Umbr. Umbrian Madhyandina Recension
Up. Upanisd YAv. Younger Avestan

Ved. Vedic

Abbreviations of classes of segments and other symbols:

V  vowel V  short vowel

Y glide C vyama

C consonant or glide *  reconstructed as

B obstruent x unattested

L liquid % violation

N nasal > diachronically develops into
W semivowel (Y+ L) < diachronically derives from

R sonorant (Y+ L + N) — changes into (via morpholog-
F fricative ical change, analogy, etc.)

S sibilant > ranked higher than

T stop u mora

P plosive (T+ affricate) o syllable

K non-continuant (P N) wd word

V  long vowel #f  utterance boundary
Inflectional information:

3sg.etc. third singularetc. grdv.  gerundive pcl. particle

abl. ablative ind. indicative pf. perfect

abs. absolutive indecl. indeclinable pl. plural

acc. accusative inst. instrumental ppl. participle
act. active int. intensive pr. present

adj. adjective ipf. imperfect prec. precative
aor. aorist iptv. imperative pret. preterite
caus. causative loc. locative prop.n. proper noun
dat. dative m. masculine rt.aor.  root aorist
denom. denominative mid. middle sg. singular
desid. desiderative n. neuter subj. subjunctive
dir. direct nom.  nominative them. thematic
du. dual num.  numeral vb.adj. verbal adjective
f. feminine obl. oblique vb.n. verbal noun
fut. future opt. optative voc. vocative

gen. genitive pass.  passive
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§13 Syllable and nucleus-forming segments in Proto-Indo-European

Although the syllable is a notion of crucial importance in phonology, it cannot be defined
without incurring some circularity, either by the segments which constitute it or by their
sonority. According to Henke (1966), the syllable is a unit of articulatory programming,
and Chistovich et al. (1965:105) define the syllable as a unit of organizing segment
duration. The statements of these phoneticians suggest that the internal structure of a
syllable cannot be defined even in acoustic terms, although the phonetic reflection of
the syllable may be captured by acoustic measurements and perceptual expériments.
If the syllable is a mental construct by which the input string is temporally organized,
understanding the synchronic restrictions on the syllable, i.e. figuring out what kind of
syllable is well-formed or ill-formed for the speakers of a language in question, is a
prerequisite for describing alternation patterns of segmental duration. In this and the
next chapters, we will discuss Old Indo-Aryan peculiarities in assigning syllable nuclei,
restrictions constraining consonant clusters, and phonotactics of the output string as
compared with other Indo-European languages, basing our arguments on metrical and
other historical evidence. The generalization will then be cross-checked with native
grammarians’ judgments on syllabification and syllable-related phenofmena.

Since linguistic reconstruction is based on “identities or systematic correspondences
of phonemes” (Bloomfield 1933:302), a reconstructed string may not automatically
yield itself to syllabic division and analysis of well-formedness. However, evidence
does exist for the role of syllable structure within the morphophonology of Proto-
Indo-European. For instance, Indo-European roots, which have a monosyllabic tem-
plate *(F)(T)(R)e(R)(TS) (Szemeznyi 1990:102), fit in the Universal Scale of Sonority
(8§16), except that fricatives can appear at either end of a root and laryngeals are recon-
structed at almost any position of a root.

To cite one example, it has been proposed that an anaptyctic vowel salie
secundunis inserted when reduction of a non-high vowel would result in an undesirable
sequence of consonants, particularly obstruents, e.g.

PIE *s:k"- < *+/sek’ ‘accompany, Latsecundusfavorable,’ Lith. sekne
‘success’ :: PIE *sK-, Gk. spestai, Skt. ‘aska- (Gippert 1997:273, Sihler
1967:6). o

1For example, Boucher (1988) made an acoustic measurement of VC.V : V.CV pairs sstekuses
ends: statue tendsnd found that the timing of consonant closures relative to a vocalic onset reflects
syllabification. Cf. also Hoard (1971:136): “Tensing does not occur across word boundaitesprays
versusits praise thes of its is lax and short, the of spraysis tense and long.” See Kubozono (1995) for
an acoustic reflection of syllable boundaries in the CV-based segmentation pattern characteristic of the
perception of Japanese speakers and the VC-based segmentation of English speakers.

2Sections§19, §23, §24 and§29 are based on Kobayashi (2001).
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The former words have schwa secundumand the latter do not. If insertion achwa
secundundid not happen in each daughter language independently but was a common
Proto-Indo-European phenomenon, it would mean that Proto-Indo-European did not al-
low a sequence of too many obstruents.

§14 Nucleus-forming segments in Proto-Indo-European

Reconstructed forms of Proto-Indo-European exhibit a morphophonological gradation
between the mid vowels *e and *o, callathlaut. Ablaut of the low vowel *a has not
been firmly reconstructed.

grade zero full lengthened
*e-series ) «— *e — *e

I 7 I_
*0-series *) « *o — *o
*a-series (?) *0 « *a — *a

(see Meier-Bingger 2002:146f. for examples)

In the zero grade, mid vowels disappear, and a sequence of consonants are left. When
disappearance of a mid vowel in the zero grade would result in a sequence of obstruents,
a mid vowel calledschwa secundum sometimes epenthesized as we just mentioned in
§13, but not when there is a sonorant (*r, *|, *m or *n) in the consonant cluster; instead,
the sonorant becomes a syllable nucleus in such cases. It is therefore concluded that all
sonorants (*a, *e, *o, M, *u/u, *r/r, *I/I, *m/m, *n/n) can serve as syllable nuclei in
Proto-Indo-European.

The Proto-Indo-European high vowels *i and *u alternate with the corresponding
glides *i and *uwhen they adjoin to a nucleus segment. High vowels have the same
priority as the liquids *I, *r and nasals *n, *m with respect to the assignment of syllable
nuclei. Unlike the mid vowels, high vowels do not participate in gradation; they do not
alternate with 9, and it is not necessary to reconstruct long high vowels for Proto-Indo-
European according to the Laryngeal Theory, which explains most reconstructible long
high vowels as originating from loss of an adjoining laryngeal and ensuing compen-
satory lengthening (Mayrhofer 1986:171%ince the alternation pattern of high vowels
is closer to that of liquids and nasals than to that of non-high vowels, high vowels are
better grouped with sonorants than with *e, *o and *a. For example, apparent minimal
pairs such as</dik- (~*deik-) ‘point to,” Skt. &diga aor.mid.3sg., Latd icereto say’

(LIV 92f.), and */dek ‘take, acknowledge, Skt asi pres.act.3sg., Hondektomid.3sg.
(LIV 93ft.), actually contrast not in the vowels *e and *i, but in th&elience between
presence and absence of *as the following reflexes show:

3possible examples of reconstructibleand *u are, for example, longin YAv. v i$a-poison,’ Lat.
virus OIr. fi, cf. Skt.visa- n., and longuin Ved. mus m.f. ‘mouse,” Gk.mys Lat. m ugMeiser 1998:57).
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zerograde | fullgrade | lengthened grade
Skt. a-dista OHG-Z 1hah | Av. dai¥
Skt.daswans) | Hom.dék-to | Skt.da$

) Gmc. # < PIE *ei.
) < PIE *de-ck-ubs- according to Klingenschmitt (1982:129).

As the regular ablaut of sonorants is often impeded by analogical and paradigmatic
pressures, it is necessary first to establish the rule as to which segment of a reconstructed
string becomes the syllable nucleus, and as to how it forms a syllable with adjacent non-
nucleus segments. Let us start from the question whether the place of a syllable nucleus
can be uniquely determined in Proto-Indo-European.

§15 Reconstructibility of nucleus placement in Proto-Indo-European

When a root, or a root and affit, is in the zero grade, a long string without a non-high
vowel may occur. In such cases, particularly when there is a sequence of phonemes
which can become the nucleus, we have an opportunity to investigate whether the place
of a syllable nucleus is determinable in Proto-Indo-European.

1) Cases where nuclear or consonantal status must be fixed in reconstruction.
Some non-root morphemes can or must be reconstructed with nucleus or non-nucleus
status specified for the sonorants in them:

Nasal infix:
PIE *-né- ~ *-n- > Skt.-na- ~ -n- as in Sktyunaj/yufj- ‘yoke, Lat.iung o
PIE *-né-h- ~ PIE *-n-hy- > Skt., Av.-n a-~ Skt.-n 15 Av. -n-, Skt. glrbhnati~
grb"nité'seizes.
PIE *-néu ~ *-nu-: PIE *k"r-neumi > Ved. krnomi pres.act.1sg. ‘I do,” YAv.
ker°naomi~ krnut'a 2pl.

Tocharian &rication and assibilation:
PIE *ti and *d"i (> *t"i) > PToch. *¢ :: PIE *ti and *d"i (> *t"i) > pre-PToch. *si
> PToch. *s. PIE *poti- (obl. of *p6ti-s) > PToch. *@¢ ‘husband’> TB petsg
TA pats:: PIE *hyi-d"i ‘go!” > *it"i > *isi >— TB pas TA pis (Ringe 1996:79f.).

Infinitive suffix *-d"ioi: PIE *-d"ioi > Ved.-d"yai, Umbr.-fi. In Vedic, this s@iix has no
variant with Sievers’s epenthesis«{d"yai), although there are suspected excep-
tions likeyajadyai in RV 8.39.1abagnim astoy rgmiyarpagnim ik yajaéiyai.
According to Rix (1976:327), the consonantal status of the firat *id"ioi pre-
vents the prediixal vowels in Umbriarcehefiandherifi from being syncopated.

Sanskrit passive and class IVBy: Along with the above-mentioned infinitive 8ix
-d"yai, the passive dtix -ya-, the class IV stem dfix -ya-, and the gerund s$fix
-tv @ are generally considered to have$iovers alternant (a form with anaptyxis
such asmartya- to martya-‘mortal’). Cf. optative *-ieh,: sy afsy atact.3sg. of
yas'‘be’ etc.
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Privative prefix: The Proto-Indo-European privative prefix tm-, non-" always forms
one syllable both before consonants and before vowelsTB e(n)- (Ringe
1996:72, 99), Latin-, Gk. av/an-, Goth.un-, Skt.a-an-etc.

2) Cases where the same morpheme sho¥tisrdnt nucleus placement. Reassignment
of syllable nucleus is found most commonly in inflected forms of verbs, but there are
also other stiixes which show variable nucleus placement in their reflexes:

nasal infix: PIE *-th,- > Ved. - a-in grb"-a-ya-tihold, while PIE *-néhy- ~ *(C)-nh,-
(C), originally the same morpheme as t:n, always has a non-nuclegy in pairs
such agrb™-na-ti: grb™-ni-té

Mid. pres. ppl. stfix: *-mh;n6- becomes ana4in Sanskrit athematic (i.e. *-C) forms
such asad anafrom the rooty/ad ‘eat,’ while the same string is reflected in Greek
thematic (i.e. *-0 ) forms as-meno; e.g. Gk.p"er-6-meno-scf. Lat. alu-mnus
etc. (Klingenschmitt 1975:15B).

Initial *CR: *prH&0-s > Gk. prés-bys'the elder,* Skt. purah *sma or *spa > Gk.
hama Skt.smapcl., smat-‘at once,’sama-'some’ (Sihler 1967:13).

PIE *mg-: *m@s- ‘much, great> Av. as-:: *mg@-no- ‘id.” > Latin magnus(Schindler
1987:345).

Sonorants in verbal roots:  PHZgenh~*@nh; ‘give birth’: * gnh;-i&/6- > Skt.| ayate
‘is born’ :: *@génh-tor- > janitar- ‘creator.” PIE+y/*nek~*nk ‘to attain’: Skt.nas-
~ a(ms-~ as Av. nas-~ as-~ as-

3) Furthermore, the principle of nucleus placement itself seemdtar dicross subfam-
ilies in a few cases. Suchftirences are typically found in sequences of sonorants or of
sonorants and laryngeals:

*WR in Hittite: PIE *CuRC > PA *CuRC, *hysul-ne-h- > Hitt. hulle- fight” PIE
*wd[URC > Hitt. /JuR/, e.g. PIE *ugi- > Hitt. urki- ‘trail, track’ (Melchert
1994:55f., 66, 1984:12). That this rule took place at an early pre-Proto-Anatolian
period is shown by the following relative chronology:

PIE *hysul-ne-h- PIE *hysulh;-neh ‘wool’
*WR >*uR /C_C *WR >*uR /C_C
*In- > Hitt.,Luv. -II-) —
*Vh; >V / C *h; >0/C_C
>PA  *H/hul-lee- >PA  *H/hul-nah?
> Hitt. hulle- > Hitt. hul(a)na

) Melchert (1994:81f.)") Melchert (1994:85f.).
*urin Latin: PIE *y/urg + -eie/o- > Lat. urge oimpel’ instead of<uor-. But contrast
PIE *hpursen-> Skt.vfsan-‘male, Lat. verr esboar’ (Meiser 1998:63).

4This form might be a case of Laryngalschwund like Ofo-~ YAv. paro'in front.’
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*ih, in Tocharian: PIE %/d"ih,g" ‘stab’ > *t"yag'- > *tSag'- > PToch. *fak'-(a-)
(Ringe 1996:79).

*RH in Greek: *rh, in *krhzsnhz (nom.pl.)> Hom.Gk.karengl. ‘head’ vs. Skt 1rsa
(Nussbaum 1986:158). *di/e-dh-mhnb- > Gk. didbmenosvs. Skt.dad ana-
‘being given.

Although the placement of syllable nuclei sometimes varies across subfamilies or
even within the same language, the principle of nucleus placement does not seem to
differ crucially. Nuclear or consonantal status needs to be prespecified for a few mor-
phemes, but most of the examples of fluctuating nuclei can be explained either by
paradigmatic leveling with analogical restitution, by reranking of the sonority of la-
ryngeals in individual subfamilies, or byftirences in syllable contact laws across sub-
families.

§16 The procedure of nucleus placement

If the fixed syllable nucleus reconstructed for a few Proto-Indo-European morphemes
cited in§15 1) is due to lexical prespecification of the nucleus for paradigmatic unifor-
mity, the other examples allow us to assume that nucleus placement was originally a
dynamic process in Proto-Indo-Européan.

The Indo-European principle of assigning a syllable nucleus in a sequence of two or
more sonorants other than non-high vowels between consonarits ewodd-boundaries
has engaged the attention of generations of scholars, especially regarding its regularity
and cyclic application. If | may set asid®evers’s Law (§20) as a separate adjustment
process driven by syllable well-formedness, the Proto-Indo-European principle of nu-
cleus placement may be summarized as follows

NucLeus PLaceMent PrincipLE (Meillet 1934:134—-136, Schindler 1977b:56):

In Proto-Indo-European, syllable nuclei are assigned to underlying sono-
rants other than non-high vowels (i.e, *u, *r, *|, *n, *m) between non-
nucleus segments afod word boundariesteratively from right to left

Examples:

>Beekes (1995:125) and Lubotsky (1988:21) even leave out the syllabic sympot faditionally
X) in their reconstructions probably on this assumption; their position is sensible in that it eliminates pre-
dictable and redundant information, but | use the syllabic symbol to emphasize that Proto-Indo-European
forms are not just a string of mechanically reconstructed symbols but are subject to phonological re-
strictions and well-formedness conditions, just like attested forms in ancient and modern languages (cf.
Uniformitarian Principle§7).
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PIE | *ués-mn *Klu-to-  *mr-(to/ti-)  *hoiu-Hne(ti-) *ulk"o-
‘clothes’ ‘heard’ ‘death’ ‘youth’ ‘wolf’
Hitt. walkuwa?
TB walkwe?
Alb. (ur'k)
Olr. cloth ‘oetiu
Lat. inclutus mors juventus (lupus
Arm. lu mard
Gk. | heima klutds a-mbrotos (ltkos
OHG hlot- mord jugund wolf
Goth. junda wulfs
OCS sluti su-mrit?  junti Ru.volkl <PSI. *vilkl
Lith. mirtis jaunas vikas
Skt. | vasma  Srutad-  myo- yuvati- vka-

) From Proto-Slavic *&-miirti, Ru.smert'f. ‘death.’

(EWAIa., Walde-Pokorny, Rix 1992:144, Meillet 1934:134, Meiser 1998:63fidann
1976:383, R. Kim 1999b:166f.)

The expression “right to left” in this formulation may lead to overgeneration, for
there is a crosslinguistic asymmetry between onset and coda consonants anyway: for
example, there is no known language which allows codas but no onsets, while there are
languages which have onsets and do not allow cédésve can code the principle of
minimizing the syllable coda in the procedure of nucleus placement itself, the use of
such a directional expression will become unnecessary.

First, let us list the Proto-Indo-European phonemes, grouped by feature values and
ordered according to sonority and nucleus formation:

groups features segments nucleus non-nucl.
non-high vowels fcons,+low] *a *e *o yes no
high vowels Fcons,+high] * *u yes yes
liquids [+constsoni-nas]  *r* yes yes
nasals fcons¢soni+nas]  *n*m yes yes
laryngeals ? **h, *h; (yes) yes
fricative [+cons,+cont] *s no yes
stops f-cons,—cont] *l kW * Kt *p etc. no yes

If the Proto-Indo-European laryngeals are voiced, they will naturally be ranked
higher than the voiceless fricative *s in sonority. There is no convincing reason, how-
ever, for taking any laryngeal excepts*to be voiced: *R is considered voiced on the
grounds of the voicing in PIE *pphs-e-ti > Skt. pibati, Olr. ibid ‘drinks, whereas *h

6Cf. the Maximal Onset Principle (Sievers 1885:190, Clements 1990:300).



§16. The procedure of nucleus placement 23

merely causes aspiration of a preceding stop without changing its voicing Status.

cept that the ranking of the laryngeals above the fricatives remains an open question,
this sonority ranking agrees with the proposed Universal Scale of Sonority (Blevins
1995:211% i.e.

low vowels>> mid vowels> high vowels> liquids > nasals> voiced
fricatives> voiceless fricatives> voiced stopss> voiceless stops

Proto-Indo-European assigns syllable nucleus status equally to sonorants in the same
context, whether they are glides, liquids or nasals. For example,

PIE */kgn-es >*kun-es > Ved.SUnahgen.sg. ‘dog’

PIE */kun-blis/ > *kunb"is > (Ved.) svaldih inst.pl. ‘dog’

PIE */snudis/ > *snublis > Ved.sn(Bih inst.pl. ‘back’

PIE */hursen/ > *h,ursen- > Ved.vfsan ‘male,’ Lat. uerr esboar’
PIE */dru-neh/ > *dru-nehy > Ved.drinainst.sg. ‘wood’
(Wackernagel 1896:74)

The fact that the right one of two adjacent unsyllabified sonorants becomes the nu-
cleus irrespective of its sonority may appear to contradict what would follow from the
sonority scale. The universal scale should rather be viewed as representing the finest
gradation of sonority;thus, the diference in sonority among nasals, liquids and glides
can be understood as being suppressed or neutralized in Proto-Indo-European, because
it is superseded by another principle of coda minimization.

In Optimality Theory, this is expressed by the dominance hierarchy of the following
three constraints:

a) Hnuc (Prince & Smolensky 1993:72): When there is more than one segment which
can become the nucleus of a syllable, the nucleus is assigned to the one with
the highest sonority. In the case of PIE(t;m-U“is/ inst.pl. ‘dog, this constraint
requires *uto be the nucIeu&(XRun-H"is); when, on the other hand, *n becomes
the nucleus* *Rgn-bhis), it is counted as a violation of this constraint.

b) AuisyNuc: Auign(Nucleus, Ror, R): Align the right edge of a syllable nucleus with
the right edge of a syllable, i.e. minimize syllable codas.

c) Onset: A segment to the left of a syllable nucleus is an onset; in other words, diereses
are not allowed. The candidat&u.nblis. (> Ved. ~Sualdis), in which both the
adjoining sonorants become the nuclei of two separate syllables to better satisfy
ALiGNNug, is ruled out by this constraint.

"Whether Proto-Indo-European laryngeals directly develop into the vatilndo-Aryan, or are lost
with subsequent epenthesis/gf will be discussed i§91.

8See Clements (1990:289 for a historical review of the proposed sonority scales.

9Seeg63 for the possibility of even finer fierences in sonority.
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These three universal constraints apply according to the following language-specific
ranking of priority:

Ranking:Onser > ArigNNuc > Hnuc

Take PIE ykun-b'is/ > *kun-bhis (> Skt. svaliih) again as an example. Although
the universal sonority scale favors &s the syllable nucleus, the principle of coda min-
imization, which outranks the former, requires *n to its right to become the syllable
nucleus.

*/kgn.U‘is./ Onser | ALIGN | HNuc
*kun.d'is. !

O *kun.blis. *
*ku.nbis %

§17 Peculiarities in the development of PIE laryngeals in Indo-Iranian

As mentioned above i§15, Greek, and Tocharian to a smaller degree, treat laryngeals
like sonorants, whereas in Sanskrit the laryngeals be¢gmely when there is no other
possible nucleus-bearer adjacent to them. In terms of historical development, Proto-
Indo-European laryngeals (ftfh, *h3) are considered to remain unvocalized in Proto-
Indo-Iranian on the grounds of theirffirent interconsonantal reflexes in Indo-Aryan
(Skt. i) and Iranian (Av0 ~ i), and traces of their consonantal nature in the metrics of
the Rgveda, e.g. scansion @ina- ‘people’ < PIE *gonh,0- with a heavy first syllable, or
disyllabic scansion of the gen.pl. endingmk PlIr. *-aam asaam(“laryngeal hiatus”).

With respect to the Proto-Indo-European nasals *n and *m, on the other hand, there
is no argument against taking them as having become *a interconsonantally already in
Proto-Indo-Iranian, given correspondences such as kitEdm ‘hundred’> Skt.Satam

. YAv. sabm, PIE *g""n-to- ‘killed’ > Skt. hata-: YAv. jata- (Hoffmann and Forssman
1996:61). The dference between Indo-Iranian and Greek (or Tocharian), therefore,
consists in the order of the vocalization of the laryngeals relative to that of the nasals:

PIE to PToch. PIE to Greek | PIE to PlIr.
PIE*H > *o/C_C) PIE *n,*m > a | PIE *n, *m > PIIr. *a
*a > PToch. *a PIE *h; > e PIE *hy, *h,, *hz > PlIr. *H
PIE *R > PToch. »R PIE *h, > a (unordered)
PIE*H > O/R_C" PIE *h; > 0
PIE *ih, > PToch. *igya | (unorderet})
Plir. to Vedic
Plir. *H > Ved.i

) See Ringe (1996:21, 67) for the strict order of these three changes.

) R here does not include ffiand *yu.

i Cf. -kmato-vb.adj. andkamatosm. ‘toil’ from kamno‘work’ (Hoenigswald
1988:207).
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§18 Adjustment of nucleus placement to sonority in the output

When nucleus status is assigned to a string of Proto-Indo-European sonorants in this
way, any sonorant may become a nucleus even if there is another sonorant of higher
sonority except a non-high vowel, to its left; the resulting output string may therefore
violate the Sonority Sequencing Principle, which requires rising sonority from the edge
to the nucleus of a syllable.

As noted above§(15), Proto-Indo-European initial and interconsonanta tlevel-
ops into/uRY/ in Hittite; so does initial *IR in some words in Latin. Although it is flicult
to identify the exact phonetic value of Hittite/, there is no indication that Hittite had
constriction stronger than that of a glide. Similarly, Latin consonanteds a glide [w]
in early pronunciation, according to Allen (1978:40f.) rtundergoes metathesis before
a consonant or a word boundary in Greek, e.g. Proto-Gréeekirtge- > Gk. hidri o'es-
tablish’ (Meier-Biigger 2002:98). That the Hittite output is a result of later adjustment
of the place of the nucleus is shown by developments which reflect the original principle
of nucleus placement in Proto-Indo-European, e.g. P#gur/ > *erhyur > *érhpuur
> Hitt. arrumar n. ‘washing’ (Melchert 1984:25; see Sturtevant 1929 for-*m).

In Indo-Iranian, there is no case of the nucleus being relocated to satisfy the Sonority
Sequencing Principle. For the most part, it is due to the development of Proto-Indo-
European nucleus-bearing nasals into Plir. *a and the phonetic realization of nucleus-
bearing liquids with a short schwa on both sideso). Paradigmatic leveling, which is
particularly frequent in Indo-Aryan, alsdtectively avoids many underlying sequences
of sonorants. For example:

ynab' ‘?” asinnabas-n. ‘cloud:  *nb"-ro- > Skt. ab'ra- ‘thunder cloud,
Lat. imber
but
ynam‘bend’ as innamas-worship:  *nm-r6- — Skt. namra- ‘humble, YAv.
namra.vac-of humble speech’

§19 Syllable-related rules in Proto-Indo-European

In addition to syllable structure and of a procedure of nucleus placement, some subfam-
ilies of Indo-European share rules motivated by the well-formedness of syllables:

i) SIEVERS's Law andLiNpEmAN’s Variation (Seebold 1972)°
PIE *i,*u > Ved.iy, uv/ VXC_V (X =V or C).! This rule is not limited to Vedic,
but the same adjustment is found in other subfamilies as well:

Germanic: Gothitdarjis /-ryi-/ ‘army’ : hairdeis/-rdii-/ ‘herdsman’ instead of/-rdyi-/
(Krahe 1948:88, Seebold 197263 See Kiparsky (1998) for a prosodic account

10)y and ii) have already appeared in Kobayashi (2001).

HSjevers (1878:129), translated by Collinge (1985:159): “If, in Indjopr /U/ occurs before a vowel
and itself carries no accent (not even the falling contonation of a post-acute syllable or of acute plus
contraction), then — no matter what the accent position may be elsewhere in the word — this segment is
realized as a consonant after a light syllable and as a vowel after a heavy syllable.”
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of Sievers’s Law in Germanic.

Anatolian: Hittiteardum eniwe cut with a saw’< */arduwVy < */ardwV- (Melchert
1984:24t)).

Tocharian: PToch. *mskéP1Yé gerundive ‘which must be (in a place) TB maskelle
~ maskelye PToch. fiokciyé ‘divine’ > TB fidkciye(Ringe 1991:162f.).

Italic: The split of the verbal present formation in &a@- into classes Il and IV in
Latin, such as llicapi o, capere: */kapie/o/ < PIE *khyp-ie/o- > Goth. hafjis
2sg. : IV sentio, sentire */sente/o/ < PIE *srt-ig/o-, audi o, aud iréMeiser
1998:90, 194). This explanation, however, is rejected by Sommer (1948:505f.),
who attributes the shortening ofi*< *-i e- to the Latin rule ofamBic SHORTENING
(V>V/VC_,V_V).

Cf. Celtic: *i is lost in Middle Welsheil ‘other’ < PIE *hyelio- > Lat. alius, Gk. allos,
Goth.alja- while *i is preserved after *i in Welshewydd'new’ < PIE *nouo- >
Ved. nayya- (Lewis and Pedersen 1937:15f., McCone 1996:109), showing that
the nucleus status of tvas still variable in Celtic.

Although anaptyxis itself is a repeatable sound change and there is no conclusive
evidence for reconstructing this rule within Proto-Indo-European, these traces suggest
that this law started in a very early period, if not Proto-Indo-European itself. The rule
implies that syllable rimes of both the shapes VV and VC have the same prosiedic e
of making the syllable heavy.

i) OstHOFF's Law: PIE *\/ >V / _RC

Italic: PIE *h,uehnto- ‘wind’ > *uento-> Lat. véntu-s

Celtic: PIE *huehnto- > PCelt. *wint- > *winta > OlIr. fet ‘whistle’ (McCone
1996:55).

Germanic: PIE *huehnto- > Goth.winds

Cf. PIE *huehinto- > Ved. v ata-/vaata. Hittite huwant-might come from a dferent
vowel grade *huhyent- as well as from *uehynt- (Melchert 1994:54).

_ The context of this law can be restated_aR],, if the word-final preservation of

VR such as in Gkpatercan be explained either by word-final extrametricality (Ringe
p.c.) or by analogical restitution. In that case, b8tkvers’s andOsTtHorF's Laws have

the common ffect of resolving overlong syllables, respectively by epenthesis and by
vowel shortening. It suggests that overlong syllables start to be avoided already in the
post-Proto-Indo-European period.

iil) BRueMaNN's Law: PIE *o > PlIr. *a/ _],{R/C}V
BruemanN's Law is traditionally understood as a development of P&Hrito Proto-
Indo-Iranian *a in open syllables. In Kleinhans’s formulation of this law (Pedersen
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1900:87), it only applies if the consonant followin@ fs a sonorant. Hajnal, in his
study of the root vowel of deverbatives in *-a- in Indo-Iranian (Hajnal 1994), supports
Brugmann’s original formulation of the law that PIE *o alternating with *e becomes
Sanskrit a(PlIr. *a according to Hajnal) and proposes to remove Kleinhans’s provi-
sion?? Instead of formulating this rule positively as lengthening in a special context,
it is simpler to consider that PIEG*regularly becomes longa*in Proto-Indo-Iranian,
which is blocked when the syllable rime is already heavy.

Against this formulation, the argument could be raised that Indo-Iranian does not
avoid overlong rimes so often. In particul®staorr's Law, which shortens a long
vowel followed by a sonorant in the rime, is traditionally considered to be absent in
Indo-Iranian; can we explain, then, why only PI& % PlIr. *a is blocked while PIE &
and *o survive as PlIr. & before a consonant cluster?

The context oBrugManN's Law presupposes that the first of a cluster of consonants
belongs to the coda of the preceding syllable and so makes it heavy. It should then be
possible that overlong syllables tend to be avoided in Proto-Indo-Iranian, but thagéPIE *
and *o are marked enough to override this preference for a syllable rime not exceeding
two morae. As shown by the anomalous spreading of root-final aspiration i su
initial stop as iabd"a- ‘acquired’ < /lab’- + -ta-/, Proto-Indo-Iranian tends to maximize
marked features pertaining to the ro$82).

§20 Adjustment of nuclei by Sievers's Law

The Nucleus Placement Principle discussegllid applies semi-cyclically: when aféix

is added, the resulting string undergoes a new cycle of Nucleus Placement, sometimes
clearing away the syllabification of the input string. Cases of genuinely cyclical appli-
cation of Nucleus Placement such asrigk-se-ti> RV naksti : desid. *hpi-hnk-se-ti

> RV iyaksati were leveled out already in Early Vedic, amtksa-, the form with fixed
nucleus status, begins to show up in the young layers of gveda.

No reference to the well-formedness of the output syllables seems to be made when
the Nucleus Placement Principle determines the primary syllable structure of the input
string. SiEvers’s Law, on the other hand, presupposes specification of syllable nucleus
in its input, i.e. it operates only after the Nucleus Placement Principle has determined
the primary syllable structure, and is conditioned by the place of the nucleus. This law
consists of a filter and a repair process. The filter first checks the well-formedness of the
syllable: the syllable is ill-formed if a rime maps to two morae and is still followed by
a cluster ending in a glide. As to the repair rule for such an ill-formed cluster, there are
two possibilities:

i) Aglideisinserted: An additional nucleus is assigned to the glide, eigyrid@a- >
/sigmia/. Then the dieresis, which is ill-formed in Vedic, is repaired by insert-
ing a glide corresponding to the first nuclgydetween the two adjacent nuclei,

2Burrow (1971:546f.) even suggests accepting PIE-*Bkt. ain other contexts as well, e.g.ama-
‘single joint of a plant,’pal’amlu- ‘onion,” and the variantama- ~ anda- ‘egg.’
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/sigmia/ > /sigmVa+/ > sugmya-'2 (cf. Calabrese 1999:761).

i) A nucleus is inserted: Alternatively, anaptyxis of a nucleic counterpart of the glide
takes place, and the glide becomes an onset of the following nucleus by the Onset
Requirement, e.g. fgmia- > /signya/ > sigmya-.

The intermediate forr/sigmiay in i) violates the Onset Requirement of a non-initial
syllable, even if only temporarily. This principle plays a crucial role in ruling out output
candidates with dieresis such &ialfis for */kunb"is/ in nucleus placement, which
immediately precedeSievers’s Law. From the viewpoint of grammar, it is simpler to
introduce a new rule afu-epenthesis than to evoke another step of nucleus placement
with a different ranking of constraint violability.

Nucleus Placement is structure-buildingrule, because it assigns nucleus status
to an unsyllabified string without changing Bievers’s Law, on the other hand, is a
structure-changingule, because it inserts additional nuclei, resolving the preceding
overlong syllable into a long and a short syllable. It is worth noting that the principle
of minimizing the coda lies behind both the Nucleus Placement Principl&aneks’ s
Law.

In Optimality Theory,Sievers's Law is broken down into the following four univer-
salizable constraints and interaction among them:

a) *XCY: A cluster of two consonants and a glide, or a long vowel followed by a con-
sonant and a glide, is ill-formed. No overlong syllable followed by a glide is
allowed.

b) DerlO: Every segment in the output has a correspondent in the input.

c) MaxIlO: Every segment in the input has a correspondent in the output.

d) Onser: A segment to the left of a syllable nucleus is its onset. No dieresis is allowed.

Since an overlong syllable is avoided at the cost of inserting what is not in the input,
the constrain®XCY dominatesDeplO. Addition of another nucleus instead of stray
erasure as in the candidatsug<m>ya- (<m>: /m/ is not in the output form) means
that inserting a segment is not as bad as deleting a stray consonant in the XCY context,
i.e. MaxlO > DeplO. SinceSievers’s Law is not necessarily abided by when there is
no other option than to delete a stray consonZiXCY is not as strong aMaxIO:

13Subscript means that it is not written in the orthography of the transmitted text, but its presence is
guaranteed by the metrical evidence.

14A possible problem with explanation ii) is whether it is compatible with other cases of vowel inser-
tion. We will suggest ir§95 that the development of Proto-Indo-Iranian interconsonantal laryngeals into
Sanskrit/i/ might be accounted for by a general anaptyxis; now, if the Sanskrit ydfe/ 1 f. ‘earth’
is a regular outcome of PIE *i,uih, (Mayrhofer, EWAia.s.v.), then a wrong prediction would follow
from explanation ii) that essentially the same anaptyxis could develop Pl¢iti, into *prt"uvi. | still
prefer explanation ii) to i), for, as we will see §65, OIA v is probably more consonantal thgral-
ready in pre-Vedic, and the first 3tof PIE *plth,uih, probably developed just like other interconsonantal
laryngeals.
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MaxIO > *XCY > DeplO. Onser is ranked higher thaliXCY, for an XCY cluster is
not dissolved by dieresis such as-gligmia- as far as Vedic orthography is concerned.
Although it is not easy to determine the ranking@fser andMaxIO in the context of
Sievers’s Law, words such atitall- ‘sieve’ or sapta-isi- ‘seven Ris’ and the absence of

a deletion rule to avoid dieresis in they®edic period point to dominance of the latter
over the former.

Ranking:MaxIO > Onser 3> *XCY > DeplO

/sU-gm-ia- | MaxIO | Onser | *XCY | DeplO
stigmia- )
sig<m>ya- x!
sigmya- s
O sugnlya- s

§21 Well-formed syllables in Proto-Indo-European and Sanskrit

It may be dificult to find a Proto-Indo-European overlong syllable which is tautomor-
phemic, non-final, and has no ablaut alternant with a lighter syllable. The shapes of roots
and sufixes, however, entail the existence of overlong syllables in Proto-Indo-European;
when a root of the form *®RC or *€C is followed by a sflix beginning with a con-
sonant or a consonant cluster, the root syllable necessarily becomes overlong, provided
that the notion of an overlong syllable is valid in Proto-Indo-European. E.g.:

PIE *uoid-thye ‘you know’ > Gk. oist'a, Skt.vétt'a
PIE *hjewy"-to ‘uttered’ > OAv. aoghd @ Gk. elikto
PIE *gnhs-sko-h, ‘I come to know’
> Gk. (gi)gnosk d_at. (g)n 0osc 0
PIE *mens-¢o-s ‘month’ > Gk. mendsLat. mensisSkt. mas-

Overlong syllables also arise secondarily from vowel contraction, such as in PIE
*e-hgr-to rt.aor.3sg.mid> Hom. drto ‘arose,’ Skt. arta‘set in motion.’

As we saw above i§20, Ostaorr’'s Law andSiEvers's Law have the commonfiect
of eliminating overlong syllables, respectively by vowel shortening and by epenthe-
sis; i.e. overlong syllables start being avoided in the post-PIE period. Hoenigswald
(1988:202, 1989:559) points out that Greek and Vedic developed independent processes
which together conspire to avoid overlong syllables:

i) In Epic Greek, PIE *-rappears a¥r or rV depending on the weight of the pre-
ceding syllable.
i) In the Rgveda, full-grade non-thematic forms of *TeRT roots sucllagd'i are
avoided.
iii) Connective/i/ of non-laryngeal origin is inserted between a perfect stem ending
in a heavy syllable and an ending beginning with a consonaaicti-t'a : vivyak-
tha).
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iv) Hiatus instead of crasis before a consonant cluster a& ifd C : séd V(Wacker-
nagel 1896:315).
V) SIEVERS'S Law.

Klein (1980:200) points out that the length variation of the final voweited/a'now,
then’ is conditioned by the onset of the following syllable. Furthermore, the optional
deletion of post-nasal stops as iWR.5.10bangd'i ~ 10.156.3cand', pres.iptv.2sg. of
vafij ‘anoint,’ or simplification of/dd"/ in b"ind"i (RV?3) < /b"i-n-d-d"i/, pres.iptv.2sg. of
vbledbMid" ‘break’ also have thefEect of avoiding overlong rimes.

§22 Quantitative evaluation of Hoenigswald’s observation

Although Hoenigswald convincingly demonstrates the tendency to avoid overlong syl-
lables in the cadences of the second book of thedda (Hoenigswald 1989), this book
contains only about 4.7% of the wholgy®eda, and it might not necessarily represent
a common tendency of the text. And since the second book is a collection of hymns
by the poets of the Gsamada family, this tendency might simply be an idiosyncrasy or
a dialectal feature. Scansion of the entirgvBda, however, can only be accomplished
by restoring the vowels which are considered to have been contracted by synaeresis,
synizesis and crasis before the authority of the text was established, and this metrical
restoration requires scrutiny from the viewpoints of prosody, textual criticism and his-
torical linguistics!®

In order to view the approximate distribution of overlong syllables in perspective, |
scanned two electronic texts of thgWweda. Holland and Van Nooten’s version [EO1]
contains the Sahita text based on Aufrecht’s edition, and Cardona’s [E02] contains
Sanhita and Pada texts based on the edition of Vaidika @athana Magiala. Both of
them treat two pdas as one line, and | first determinedip boundaries by an algorithm
which counts syllables from both ends. Then | counted the numbers of overlong sylla-
bles in an entire verse and in a cadence of the stanzas ofyetGAnugubh, Trigubh
and Jagatmeters, which account for 91.4% of thgweda'’

Holland and Van Nooten Cardona

total overlong  overlong syllables ratio | total overlong  overlong syllables ratio

book | syllables () in cadences (B) (B/A) | syllables (A) in cadences (B)  (B/A)
1 2185 256 11.7% 2313 266 11.5%
2 588 68 11.6% 613 74 12.1%
3 683 83 12.2% 714 83 11.6%
4 635 97 15.3% 659 95 14.4%
5 695 104 15% 719 104 14.5%

5simplification of a geminate stop after a sonorant may appear to be a universal phonetic phenomenon,
but there are languages which have a phonemic contrast between RT and RTT clusters; e.gvéiiknish
‘prisoner’ vs.vankkafirm, pirta ‘reed’ vs.pirtti ‘log cabin, kontu‘homestead’ vskontti ‘knapsack.’

18Most of the discussions in this and the next two sections have already appeared in Kobayashi (2001).

17See Kobayashi (2001:95) for technical details.



§23. Native grammarians on consonant doubling 31

6 921 190 20.6% 965 199 20.6%
7 917 117 12.7% 982 125 12.7%
8 1501 158 10.5% 1564 165 10.5%
9 804 113 14.1% 831 115 13.8%
10 2341 291 12.4% 2408 298 12.4%

(from Kobayashi 2001).

Assuming that uncounted 8.6% of thadas show the same ratio as the counted
padas, and excluding overlong syllables containingnd ur which originate from a
sequence of a short vowel and a laryngeal before a conson#&ht-(*/ur/ _C), the
maximal ratio of overlong syllables in the three non-final cadence syllables is estimated
as 14.4%. If we suppose that thg\eda consists only of verses with 12, 11 or 8 syl-
lables, then these three types occupy approximately 28%, 44% and 28% respectively,
and the average number of syllables in one verse is 10.44. Excluding the final sylla-
ble, the average ratio of the three cadence syllables would then:b@3.44- 1) =
31.8%. Since only 14.4% or less of all non-final overlong syllables occur in 31.8% of
all non-final syllables, avoiding overlong syllables in cadences can be considered to be
a general tendency of thegRedic meter. The ratio of overlong syllables in each book
of the Ryveda does not fier significantly, although it is a little higher in the sixth book.

§23 Native grammarians on consonant doubling

Although the Vedic poets seem to avoid consonant clusters which create overlength,
phonological rules related to consonant clusters apparently take the opposite direction
in the late Vedic period, when the &isakhyas and &ini describe various consonant
insertions within a cluster. The following are the most basic rules related to consonant
timing, namely gemination rules (Varma 1929:99-125, V. Mishra 1972:202-204, Car-
dona Unpubl. Ms).

input output TPr. RPr.  VPr. SCA Ast
-VC,C,- -VC,C,C,- | 141 6.1 499 3.2.3 8.4.47
-V{r,h}C- -V{r,h}CC- 4.100 3.2.8 8.4.46
-V{rh}Crs)”- -V{rh}CC- 3.2.9 8.4.4%aro ci
-VrC- -VrCC- 14.4
-V{F,W}C- -V{F,W}CC- 4.101
-V{F,L}K- -V {F,L}KK- 6.2
-VFK- -VFFK- 6.2
-VC,Cs- no doubling 8.4.52
-VC,C,Cs- no doubling 8.4.50

no doubling whatsoever 8.4.51S§kalya

) Rules in slanted numbers are optiorfall.e. a consonant other than a sibilant.

Rules involving articulatory transition (e.g. -VFK\ -VFTKV- in TPr. 14.9 and
RPr. 6.2) could be just a microscopic description dfetiential phases and might have
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nothing to do with duration of the consonants in question. There is no doubt, however,
that the gemination rules deal withfidirences in duration.

The question then naturally arises regarding the phonological motivation behind the
doubling rules. Itis at least clear that the doubling rules are meant for creating geminates
in certain environments, and that making the syllable overlong is simply a concomitant
phenomenon; for there are rules which cancel doubling if a homorganic occlusive cluster
would be attained otherwise, i.e. TPr. 142&arra-savarg lya-paratA letter followed
by one homogeneous with itself, or one of the same mute-series, is not duplicated.”
(Whitney 1868:307)'SCA 3.2.7sastane c4na), or VPr. 4.110savarre.

Judging from the fact that Sanskrit allows -VC or even tautomorphemic -VrC in
word-final position, -VGC;K- and -VrC,C,V- will be syllabified as -VG.C,K- and
-VrC,.C V- respectively. If that observation is valid, the motivation for doubling might
be to create geminatioacross the syllable boundaryin terms of constraint ranking,
what happened between the period of the Vedic poets and that of the native grammarians
was a reranking of the constraints on syllable weight and on syllable boundary. By
the time of the native grammarians, requiring homorganic occlusives across a syllable
boundary has become a highly ranked contraint, and an overlong syllable is no longer as
bad as consonants offtérent aperture across a syllable boundary:

Early Vedic No overlength > Same consonantal aperture
]
PratiSakhyas Same consonantal aperture No overlength

§24 Syllable weight and cluster rules in Iranian

The observations of native grammarians on syllable boundary discussed in the preced-
ing section are dierent from the original tendencies of Proto-Indo-European in two
respects. In the first place, geminate consonants in Indo-European languages all result
from place assimilation of heterorganic consonants, with the possible exception of the
geminate in Hitt.atta- ‘father, Gk. atta etc. (Szemdmyi 1990:115). Gemination is
strictly avoided in Avestan (H&mann and Forssman 1996:108). Secondly, we noted
above in§21 and§22 that many Indo-European languages and the meter ofdlieda
share a tendency to avoid overlong rimes, which does not seem to take precedence in the
gemination rules of native Sanskrit grammar.

SinceBruamanN's Law blocks lengthening and lowering of PIE© before a conso-
nant cluster, it would naturally follow that Proto-Indo-Iranian syllabifies the first con-
sonant of a cluster as a part of the syllable to its ¥fCComparison of Avestan with
corresponding Vedic forms, however, suggestsi@nce in cluster syllabification be-
tween Iranian and Indo-Aryan. Avestan allows more diverse obstruent clusters than
Vedic in syllable onset:

18See Kurytowicz (1977:166) for a morphological account f@ruGMANN's Law.
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OYAv. pta~ OAv. tanom.sg. ‘father’ : Sktpita

YAv. xStuua-m. ‘sixth’ C—

YAv. fst ana-breast’ ~ Skt. stana-
OAv. zd Tbe!’ . Skt. ed"i < *azd"i

On the other hand, the variety of consonants occurring in word-final position is not as
broad as in Vedic, given that many final clusters end in a sibilant-aptbbably had

no release (Morgenstierne 1942:70fm, -ng (< *-ms), -t, -§, -s(-c @), -g/st (< *-s-1),

-8t, -x§ -fS and-r5.2° These final clusters with afg/ contrast sharply with Sanskrit,
where a sibilant cannot become a coda unless it is followed by an onset voiceless stop
(8§31); in this respect, Avestan is closer to Greek, which allows a final stop only when
followed by a sibilant, e.g. Glgalanom.sg.n. ‘milk’ < /galak{ : t"riks nom.sg.f. ‘hair.

If this distribution of consonants in initial and final position reflects an internal syllable
structure by thé.aws or IniTiaLs AND FINALS (§26), it would follow that Avestan favors a

zero or minimal coda while allowing consonants to be crammed into the onset.

Anaptyxis in internal clusters, another strategy of Avestan to repair coda consonants,
is extensive but not very consistent, partly due to the chronologically and geographically
mixed background of Old and Younger Avestan, and partly due to the non-transparent
assimilation of voicing and frication among consonants. Anaptydiieaks up internal
clusters, particularly in Old Avestan (fomann and Forssman 1996:51): YAsmas.te
: Skt.namas teOAv. kar®p a'ritualist.’ o is inserted after in Old and Younger Avestan,
except beforéi anduu, and in *§ort (> §), *§ork and *§orp (> hr), e.g. OYAv.ar’da-

: Skt. arta-; OYAv. vadaio® : Skt.vad'ar; PlIr. *vika- > YAv. vohrka-; *arta> OYAv.
asa- (Hoffmann and Forssman 1996:51, 92).

Among the native grammarians’ restrictions on consonant clus}eig,(those of
Panni, and of the R-PratiS&akhya to a smaller extent, resemble the Avestan treatment
of coda consonants. If the descriptions of these grammarians reflect actual dialectal
features of the schools they belong to, their dialects, which are usually identified as
belonging to the upper Indus valley and the Punjab, might represent a transitional state
between Indo-Aryan and Iranian.

§25 Summary

When BrumanN's Law took place between Proto-Indo-European and Proto-Indo-
Iranian, an intervocalic cluster such as -VCCV- must have been syllabified as -VC.CV-
(8§24). By transferring the contrast of vowel quality into one of duration, this law made
many light syllables heavy in Proto-Indo-Iranian. On the other hand, the distribution
of consonants in Avestan onsets and cod24), and the reduplicationdfini assumes
(8§29 in Chapter III), point to a cluster syllabification which minimizes syllable codas
(§16). This is probably an innovation of Iranian and Northwest Indo-Aryan, for the
poets of the Bveda still avoid a consonant cluster following a long vowel in cadences

19For Bartholomae’s equation of OAyaogatwith Ved.*ayok, where the former is claimed to preserve
the final cluster of Pllr. *adwk-t better, see Kellens (1974:299f.).
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(§22), suggesting that the first syllable of the sequeM&GV- is heavier than that of
-VCV-, i.e. they are syllabified ad/C.CV- and V.CV- respectively.

Contrary to the tendency to avoid overlong rimes, Old Indo-Aryan as known from
the Patisakhyas shifts the emphasis of the criteria for well-formedness from the length
of the rime to the presence of consonants of the same aperture across a syllable boundary
(§23). In the Patisakhyas, agreement of place and aperture, or at least identical aperture,
of consonants across a syllable boundary becomes more important than keeping the rime
no more than two morae long; and when the consonants across a syllable boundary
have diferent apertures, a repair process geminates one of them in order to attain the
same aperture across the syllable boundary even though it may make the preceding rime
overlong. Judging from the word-initial and -final distribution of consonants, Avestan
allows a heavy onset and prefers a light cosiz4).
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§26 Restrictions on word-final consonants

On the basis of crosslinguistic evidence, Vennemann (1972) postulateawher Ini-
TiaLs, @ principle of cluster syllabification which states that “[m]edial syllable-initial
clusters should be possible word-initial clusters” (Vennemann 1972:11). As Vennemann
admits, this principle is not followed by all languages and is often violated, but it helps
in defining the canonical structure of a syllable, especially in languages for which native
speakers’ judgments are not available. On the other hand, the end of a word is a typical
place for constituents such as a segment or a syllable to count as ‘extrametrical, i.e.
to be free from certain phonological restrictidn®ue to such extrametrical elements,
the Law or FinaLs, which is the reverse of thieaw or IniTIALS, IS nOt as strong as the
latter? but the phonemic distribution in word-final position must reflect at least some of
the restrictions of the language on syllable rimes.

In Sanskrit, only stops or sonorants other than the semivowels/ and/r/, which
are grouped under the common featuredntinuant], can occur at the end of a word
in open juncture. A rule which applies to almost all word-final clusters is the loss of
final clustered consonants except the one which immediately follows the last vowel
(Panini, Ast. 8.2.23), e.g.7/a-myakst/ aor.3sg. ofymyaks‘to put together’> amyak
(RV 1.169.3);/a-yaj-s-{ aor.3sg. ofyyaj ‘to offer’ > ay at PIE *dont-s nom.sg. ‘tooth’
> dan, cf. Lat.d ensiom.sg.; PIE *noKt-s nom.sg. ‘night> nak(RV 7.71.1), cf. Goth.
nahts

A final cluster of/r/ and a stop, however, is possible even after a long vowel if
both segments belong to a verbal root or a root noun (Wackernagel 1896:304f., Renou
1952:82, Rnini, Ast. 8.2.24 and Cardona 1997:34B42); e.g. R/ avart < */a-vart-{
ipf.3sg.act. ofyvartvrt ‘to turn’ (RV 7.59.4 avart sumat); AV suhartnom.sg. ofsu-
hrd- friend’ (AV S 2.5.7suhart ténd, and VS urknom.sg. ofurj-‘strength’ (VSM 17.1
urki). This does not apply to other sonorant-stop sequences, ¥.@cB an< /a-
chand-s-t aor.3sg.act. of/c’and‘to appear.’ The exceptional retention of the stop in the
final /rT/ cluster (if it was really pronounced as a cluster; cf. svarabhal§?if) could
be explained by regarding the stop in a tautomorpheniiccluster as extrametrical.
Other cases of final extrametricality, however, are conditioned by purely phonological
contexts, and stipulating a complex morphophonemic conditions does not yield much
insight into extrametricality or the simplification of final clusters. | would rather like to
suggest that an acceptable coda consists of one non-continuant bywh& FiNaLs,

1The notion of extrametricality was first proposed by Liberman and Prince (1977). According to the
definition of Hayes (1995:57), “An extrametricality rule designates a particular prosodic constituent as
invisible for purposes of rule application: the rules analyze the form as if the extrametrical entity were not
there.”

2Vennemann (1972:13) cites the Sanskrit doubling rulg2i as an example of tHesw or FINALS, SO
we need to collect data from other languages to confirm its crosslinguistic applicability.
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but when application of that principle would cause two radical consonants to drop or
mutate, it is violated, overridden by another principle which disfavors altering the root
morpheme beyond recognition.

When the surviving final consonant is a non-continuant (i.e. a plosive or a nasal), it
remains unchanged except that voicing, aspiration, #indation (if any), of a plosive
are neutralized. The continuaris and/r/, on the other hand, are neutralized as a non-
phonemic pharyngeal release called visalgaée§104). The distinction between them,
however, remains in the Underlying Representatigg/ ibr /a/ precedes, for the original
/r/ in vah nom.sg. ofv/ar-n. ‘water’ ordvah nom.sg. ofdvar-f. ‘door,’ surfaces before
vowels as in R/ 4.5.8var iva unlike the visarga in finakh < /-ag and- ah< /-ag which
is deleted in the same environment.

While the leftmost segment of a final cluster remains in the surface form, the final
sonorantgn/ and/r/ are lost in the nominative singular of non-neuter stems formed with
the sufixes-tar- (including-tar- in kinship terms);an-, -man-and-van- The stem is
supposedly followed by the case-marker *-s in the nominative singular, and then both
the stem-final sonorant and the *s disappear, leaving compensatory lengthening of the
preceding vowel $zemerényr's Law). Cf. pit'a nom.sg. ofpitar- ‘father,” Av. ptaetc.
< *phytér-s,r'ajanom.sg. ofr ajan-‘king’ < *(H)régen-s (Szeményi 1990:121) or,
alternatively, from *phtér and *(H)&gon with the stfix vowels in the lengthened grade
(Szemeenyi 1990:17%.). A final /r/ of a root noun is also lost in the nominative sin-
gular, as inv‘rtra-h'é nom.sg. ofvrtra-han-‘Vr tra slayer,” Av.vor°dra-j a-ja ‘id.” Since
the final/n/ and/r/ of these stems were lost by the time of Proto-Indo-Iranian, or possi-
bly even earlier (Debrunner and Wackernagel 1930:271, 203), their alternation pattern
should have already been grammaticalized when they were inherited by Indo-Aryan, so
it need not be considered in a synchronic context.

As inferred from word-final position, the distribution of consonants in syllable coda
is fairly restrictive: in principle, only one non-continuant is allowed as a coda consonant.

§27 The native grammarians’ rules for the coda

In addition to what the distributional patterns tell us, thatBakhyas prescribe inter-
esting rules which give further insight into the restrictions on the syllable coda. The
Saunakya Catuadhyayika (1.4.10, 11) teaches that when a consonant cluster begins
with an/r/, an extra-short portion g8/ (probably p], cf. ScA 1.1.36sanvrto 'k araf)
called svarabhaktiis inserted after th¢r/ (Allen 1953:73f.); the anaptyxis vowel is
longer if the cluster igS/. The Rk-PratiSakhya (6.46), the Taitliya-Patisakhya (21.15)

and the \Ajasaneyi-Ratisakhya (4.16) have similar rules of anaptyxis, but the rules in
the latter two operate in a fairly limited context, i.e. only before a sibilant. Furthermore,
/% is inserted between dnf and a following sibilant in the Taitfiya-PatiSakhya (21.15),

but not when ther/ is followed by a geminate. In the first case, the syllable boundary
is after/r?/ (TPr. 21.6), whereas the syllable endg-rC/ if the C is the first element

of a geminate (TPr. 21.5). This provides further support for the idea that a geminate
is preferred to a heterorganic cluster or a cluster of consonants \ihedit aperture
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across a syllable boundary (s&23).

SCA /rSV/ - /rA.SV/ (1.4.10)
/rCrs)V/ — /r3.CV/ (1.4.11)
more restrictive RPr. \VrC/ — /NI'.C/ (6.46)
VPr.  /{r}SV/ — {r"I'/}.SV (4.16)
TPr. /Y — /rAS (21.15) : /rC;Cy/ — /rC1.Cy/ (21.16)

Regarding the context of our discussion on the syllable coda, the insertamaua-
bhakti after/r/ implies that/r/ cannot end a syllable just as it cannot end a w@&b(
§104), and that a heterorganic cluster of consonants witkrdnt degrees of aperture
must be repaired if a syllable boundary would intervene.

On heterorganic clusters other that/ which straddle a syllable boundary, na-
tive grammarians teacabhinidh anaor checking of release (Allen 1953:1f1 Varma
1929:137.). In the Rk-PratiSakhya, it applies even to semivowels likg which have no
occlusion to releasér/, on the other hand, is excluded from the contexlofiinidh ana
becausesvarabhaktis inserted instead. In the following table, a letter in boldface stands
for a consonant which should not be released according to the passages listed in the left
column.

SCA1.24 KK sparsasya sparse "mid"anah

RPr. 6.17 {K,W n}K ablinid"anamkrtasanhit an anspars anta&anam
apav adya réjany ...

RPr. 6.18 {(KW}]we apicavasane

SCA1.25 K]wd pad ant avagrahayos ca

VPr., TPr., As. — not mentioned

These rules suggest that some dialects do not only disfafkarelt aperture of
consonants across a syllable boundary, but also require the aperture of the cluster to be
uninterrupted.

§28 /g-insertion and the cohesive closure of Indo-Aryan stop clusters

While other Indo-European languages, and probably late Proto-Indo-European as well,
insert an *s between two successive heteromorphemic dental stops *-t-t- and *-d-t-,
Indo-Aryan eliminated thé¢g/ in this environment after it brancheddrom Proto-Indo-
Iranian.

geminating blocking gemination
PIE *uid-to- PIE *uid-t0- > Avestanvista- ‘found,
> Sanskritvitta- Gothic(un-)wiss'(un)certain,’
‘found’ Greek(a-)istos‘(un)seen,’ Latinv 1sis‘seen’;
PIE *uid-tu-s> Old Irish fius‘knowledge’;
PIE *h,ed-i > Hittite ezza(z)7ef.t%i/ ‘eats.

(Mayrhofer 1986:111, Meiser 1998:124)
SMeillet (1922:61, “dialectes orientaux”), Mayrhofer (1986:110f.).




38 Chapter Ill. Syllable Boundary and Position of Sibilants

This insertion of an *s in Proto-Indo-European, or possilffyi@ation of the first of
a cluster of two dental stops, has dfeet of preventing the dental stops from forming
a geminate. Proto-Indo-European has almost no reconstructible tautomorphemic gem-
inate* When two dental stops adjoin one another in the combination of morphemes,
the Obligatory Contour Principl&g{) requires their timing slots to link multiply to one
dental stop, i.e. the two adjoining dental stops are required to form a geminate; the inser-
tion of *s, their continuant counterpart, blocks gemination across a morpheme boundary,
which was probably disfavored in Proto-Indo-European phonaoiogy.

As we saw in§23 and§24, Avestan strictly disallows gemination, whereas Old Indo-
Aryan has geminates in profusion, and thatRakhya texts even prescribe gemination
of etymologically single consonants in certain clusters. Some fundamental change in
the restrictions on consonant clusters seems to underlie this divergence, and it must
be within Indo-Aryan that the change took place, for the tendency toward gemina-
tion is stronger in the dialects reflected in the recitation traditions accounted for by the
PratiSakhyas than in Early Vedic, where rimes longer than two morae tend to be avoided
in the cadence of a versgl).

In Indo-Aryan, plosives across a syllable boundary cannot be interrupted by a con-
tinuant consonant like a sibilant, and even théisy-s-/ of the aorist as ifia-rud'-s-tg,
s-aor.3sg.mid. of/rod"rud" ‘hinder, is eliminated in the surface forarudd'a through
*/a-rud'-z-d'g/ because it is trapped and strayed between two plosives, while the same
*s remains in the Surface Representation between a plosive and a nasal as ifi-sa-bud
mabhi s-aor.1pl.mid. of/bodbud' ‘wake’ > ab’utsmahi In other words, Indo-Aryan has
developed a distinctive restriction on juxtaposition of plosives across a syllable bound-
ary: the closure of two plosives across a syllable boundary has to be cohesive there.

PrincipLE oF Conesive CLosure: In Indo-Aryan, the closure of two plosives
in the same consonant cluster should not be interrupted by a continuant
consonant.

In Early Vedic, by which | refer to the synchronic grammar of thgvBdic poets,
there is already no knownfilerence between the metrical behavior of -TR- aftaan
‘active’ < *kr-t-van, and that of -TTR- as ikittv‘a‘having split’ < *b"id-tva. Words
like art"am, on the other hand, were probably still syllabifi@t"am, for the tendency
to avoid overlong syllables in the cadences of tlywéta suggests that alternative forms
with a consonant doubled after arike art.t"am (§23) are not Rvedic. Then, by the

4with the exception of Hittatta- ‘father,” Gk. attaetc. Unlike Proto-Indo-European, Proto-Dravidian
is reconstructed with geminate$l(10).

SEssentially the same observation was given already by Kent (1932:26): “The speaker [of primitive
Indo-European] was accustomed to utter only short consonants; when because of the functional impor-
tance of the two sounds he had to pronounce two dental stops in succession, he did not utter them as
one longt, but as two short’s ... The breakage of the stoppage and the emission of the breath at this
point is easily audible and may well have become stronger irffant ¢o articulate clearly, the ultimate
product being the dental sibilant, voiceless or voiced, according to the stops themselves.” For a detailed
explanation of thefects of the Obligatory Contour Principle, see McCarthy (1986).
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time of the Patisakhyas, agreement of not just closure but also of place comes to be
preferred, and doubling such asagkktuhor artt"ambecomes the general pattern.

The restriction on the closure of plosives across a syllable boundary, and the later
addition of the preference for agreement of place, may be formulated as follows:

Copa Conbrtion (Early Vedic):

a) A sonorant can be a coda consonant.

b) An obstruent (fsonorant]) can be a coda only when the following sylla-
ble begins with a segment with the same@ntinuant] value.

(Pratisakhyas):
c) The place feature of the onset plosive should agree with that of the coda
plosive of the preceding syllable, if any.

Conbrtion @) obviously omits clusters of the typ8T/ like stin hastah'hand.” As
we will argue in§31, Indo-Aryan syllabification allows one sibilant before an initial
voiceless plosive, and | will propose there that such a sibilant is not a part of the syllable
which follows it but an external appendage to it. This notion of an extrasyllabic sibilant
explains, for example, why a sibilant can occur word-finally only when the following
word begins with a voiceless plosive, particularly a coronal, asawis ca agnistv a
divas parj or vasuskavih In order to derivearudd'a and utt"ayacorrectly from *-
rud’-s-ta and *ut-staya, on the other hand, the licensing of sibilants as extrasyllabic
must be overridden by th€opa ConpiTion.

Although palatal plosives may behave as@ntinuant] on their right edge, their
fricative component is not treated as an extrasyllabic appendage, as shown by the lack
of clusters beginning with a palatal plosive followed by another plosive. As we will see
in §37, the palatal plosives do not behave exactly like fricatives on their right edge.

§29 Dialectal variation of syllable-boundary rules

In §23, we observed that geminated consonants straddling a syllable boundary are fa-
vored in the phonology described by thafakhya literature, even if the resulting syl-
lable rimes exceed two morae. That argument is too simplistic, however, for doubling
is not accepted unanimously by the native grammarians. Furthermore atitakhyas

offer various views on consonant syllabification, including doubled consonants, in TPr.
21.1-9, FPr. 1.23-26, VPr. 1.99-106 arCA 1.2.15-18 based on their observations

on syllable weight and the accentual property of consonants, and some of them do not
seem to agree with what | assumed above (Varma 1929:61-83, Cardona Unpubl. Ms).

TheOnser First PrincipLe: All texts (TPr. 21.2, Rr. 1.23, VPr. 1.1003()0\ 1.2.15)
agree on the point that a consonant adjoining vowels on both sides belongs to
the following syllable; in phonological terms, this amounts to @&er First
PrincieLE. Ambisyllabicity as of English intervocalic consonants is not known in
Old Indo-Aryan.
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Inclusion of a word-final coda: As for the word-final coda, all texts except tke R
Pratisakhya (TPr. 21.3, VPr. 1.101, 106CA 1.2. 17) treat them as belonglng to
the immediately preceding syllable, but there is no release accordB@td.2.5,
as we saw above i§27. On the other hand, RPr. 1.24 mentions only aates{mn)
and visargalf) as a part of the preceding syllable.

Onset-maximizing vs. coda-maximizing dialects: In a cluster of twieddnt conso-
nants, the first one belongs to the preceding syllable according to the same three
texts (TPr. 21.4, 6, VPr. 1. 105CA 1.2. 16), but it is just optional according to
RPr. 1.25sanyog adir v.aA syllable boundary falls between geminate consonants
according to the Taittiya-Prtisakhya and the ®jasaneyi-FRatisakhya (TPr. 21.4
before a diferent consonant, 21.7 before a heterorganic semivowel, 21.9 before a
sibilant, VPr. 1.104), but this rule too is optional in th&-Rratisakhya, and the
SaunaEya Catuadhyayika limits it to the context aftefr/ or /b/ (RPr. 1.26, SCA
1.4.18).

TPr. 21.5 teaches that all but the last consonant of a cluster, provided that it is a
non-continuant (21.7), belongs to the preceding syllable, and similarly VPr. 1.105,
although the context is formulated as, €C,.K-. The cluster syllabification rep-
resented in these two texts is characterized by preference for geminates across a
syllable boundary and a small onset, while tHe RatiS&akhya has greater limita-

tions on the syllable coda.

Doubling vs. non-doubling dialects: According totA8.4.51sarvatra § akalyasy@6
dve 48na), Sakalya, the supposed author of the Pad of the Ryveda, does
not allow consonant doubling in any context, representing the strictest line against
consonant doubling. The four &iSakhyas agree on doubling of one conso-
nant before another as patram — /pattram (§23), and also on doubling after
an/r/ as inard’am — /ardd'any. While the R-Pratisakhya and thé&Saunakya
Catuadhyayika have doubling rules as extensive as the other tvabié8khyas,
they have another way to repai€/ clusters, namely svarabhak§iQ7). Sakalya’s
rule against doubling might not be his idiosyncrasy alone, but might represent ac-
tual dialectal variation, and interestingly, th&-RratiSakhya, which belongs to his
school, mentions a way to get around one of the contexts of doubling, i.e. through
svarabhakii.

To sum up, these rules give a spectrum of restrictions on syllable coda and boundary
like the following:
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Panni rime -V, but possibly -VC in_],q and in doubling
Cc.C might not be presupposed at all (Cardona)
RPr. rime -VC optionally allowed, but no release
C.C need not be homorganic
SCA rime -VC is okay, but no release
Cc.C must be homorganic
TPr/VPr. | rime -VC is fine
Cc.C must be homorganic

(from Kobayashi 2001)

§30 Position of sibilants in the Vedic syllable

When a consonant cluster ends in a sibilant, the consonant to its left obeys the same
restrictions as when it is followed by a plosive: A stop followed by a sibilant has to have
the same voicing status, i.e. has to be voiceless, and cannot have aspirafidoairamn,

as the latter can occur only at the left edge of a sonorant or of a sequence of sonorants.
On the other hand, sibilants in the Vedic syllablefatifrom other obstruents in the
following points:

i) No sibilant may occur in final position: Like aspirated stops aridsibilants
cannot appear in absolute final position. Although distributional restrictions across
a word boundary need not necessarily constrain medial strings, this might suggest
that a syllable in Vedic cannot end in a sibilant (Varma 1929:74f.).

i) Doubling of non-continuants after a sibilant: Syllables can apparently end in a
sibilant. We have seen above, however, that consonants \itratt degree of
closure tend to be avoided across a syllable boundary. The doubling rule -VFK-
> -VFK.K- in the Vajasaneyi-Ratisakhya has thefeect of preventing a fricative
from ending a syllable; on the other hand, the same treatise prescribes doubling
of consonants, including fricatives, aftgy and/h/ (-{r,h}F- > -{r,h}F.F-), so a
fricative may be allowed in a syllable coda when it is geminated.

iii) Violation of the Sonority Sequencing Principle: Sibilants can occur in any position
of an onset cluster, including the first position followed by a voiceless plosive.
Since fricatives are higher in the universal scale of sonority, such a cluster violates
the Sonority Sequencing Principle.

§31 The extrasyllabic sibilant

In English clusters such as the onsestate and the coda ddixths /5 are less restricted

in their distribution than in Vedic. Following Fujimura and Lovins (1978), Halle and
Vergnaud (1980) and Kaye, Lowenstamm and Vergnaud (1990), Treiman, Gross and
Cwikiel-Glavin (1992:396f.) suggest th&g in an onset cluster composed of a sibilant
and an obstruent or sonorant, such astétie andswing, is an dfix, and not part of the
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onset of a syllablé€. They show by perceptual experiments that English speakergdreat

in such clusters as belonging to the end of the first syllable, while clusters of an obstruent
and a sonorant such Al/ syllabify in syllable onset according to the principle@fser
Maxmizarion. The term ‘semisyllable’ has also been used (Kiparsky 1999:151) for
those consonants which cannot be syllabified but are licensed to remain in the Surface
Representation on either side of a syllable.

This idea of a syllable appendage or semisyllable can also be used to explain the
distributional peculiarities of Sanskrit sibilants. In Sanskrit, a voiceless plosive in the
syllable onset licenses a homorganic sibilant to appear on the left side of the syllable. In
the following sections, a sibilant in that position is calledextrasyllabic sibilantfor
it enjoys a special status in that it does not belong to the syllable onset, but projects a
mora when preceded by a sonorant. A syllable-initial sibilant followed by a sonorant, on
the other hand, is not licensed in this way, for it is distributionally rféedent from the
other obstruents, and is considered to be a part of the onset (see§3pwf visarga
(h), a word-final alternant gfy/, can be regarded as a non-phonemic pharyngeal release,
the distribution of Vedic sibilants may be described as follows:

In Sanskrit, a sibilant can occur either in the syllable onset, or to its left as
an extrasyllabic sibilant when the onset begins with a voiceless plosive. In
the syllable onset, it can precede a sonorant and follow a voiceless stop, in
conformity with the sonority scale PlosiveSibilant< Sonorank Glide <
Vowel.

Dialects which allow secondary gemination of sibilants allow a coda sibi-
lant when another homorganic sibilant follows it, due to the restriction of
identical aperture and place features across a syllable boundary.

example synchronic representation

SV- sa /sd

.SRV- tisrah, sruta- Mtis.(s)ralt, /sru.t/

TSV- ksamtsarati /ksany, /tsa.ra.tf

.TSRV- ksmah krtsna- /ksmaly, /krt.tsra/
<S>Piovoicedr skanda-, scandra- /<s-kan.d'a-/, /<&>can.da</

'V<S>-P[Ovoiced]' asti /,a<5>#t|/

VW <S>.Povoiceqr M arsi /mar<s>,.ti/

What is puzzling about this definition is that an extrasyllabic sibilant projects a mora
when there is a sonorant to its left even though it is defined as an appendage of the
following syllable. To avoid such an undesirable consequence, we need to distinguish
the underlying level, where syllable phonotactics refers to the notion of an extrasyllabic

6Treiman, Gross and Cwikiel-Glavin (1992:396f5“may be an fiix—a segment that is not part of
the syllable’s onset but that adjoins itself to the word or syllable during the final stages of phonological
derivation.”
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sibilant, from the surface level, where the ‘metrical’ syllable projects morae without
reference to phonotactic templates.

While an extrasyllabic sibilant is eliminated between plosives ga-imud'-s-tg >
arudd'a, the sames/-morpheme remains in the surface at the cost of the closure of the
preceding nasal ifa-man-s-ta> amanstas-aor.3sg.mid. of/man‘think.” In Optimal-
ity Theory, this priority relationship among principles is expressed by ranking them in
the following order: Cohesive closure of a PP clusteLicensing sibilants as extrasyl-
labic > Cohesive closure of an NP cluster.

§32 Supporting arguments for sibilant extrasyllabicity

| mentioned in the preceding sectio§B() that a syllable-initial sibilant followed by a
sonorant is just a normal onset cluster and is not considered to be licensed, unlike the
English/sR/ clusters according to the analysis of Treiman, Gross and Cwikiel-Glavin
(1992). The diference between clusters of the tyg&§) and/SR/ is shown in the
difference in reduplication. The reduplicating consonant of a root beginning wjt an
cluster diters depending on the consonant which follows/&e

st a'stand’ act.pf.1sgta-st'-au
y/sn dbathe’ act.pf.3plsa-sn-ur(Ep.)
vsyandgallop’ pf.act.3pl.si-syad-Ur (AVS)

As the formta-st'-au shows, Indo-Aryan forms the reduplicant of a root beginning
with an/SP cluster with the plosive instead of the sibilant, while other Indo-European
languages including Avestan, the closest sibling of Indo-Aryan, have the sibilant as the
onset of a reduplicating syllable.

root Latin  Greek  Avestan Vedic

+/steh ‘stand’ sisto histemi YAv. hisbnti  tist"ati
‘place’ (*s>h) (*s>h)

Vskend ‘appear’ cacc'anda

v/sperd ‘contend’ paspdié

(LIV)

YLIV s.v. “Neubildungen”

Instead of the traditional explanation of the first set of forms by reconstructing the
reduplicant as *sti-, which develops into *ti- in Indo-Aryan and *si- elsewhere, we can
make use of sibilant extrasyllabicity to account for this Indo-Aryan peculiarity. While
other Indo-European languages treat a sibilant before an onset plosive as a part of the
root, Indo-Aryan &ectively excluded the sibilant of the ons¢&® cluster from the root
syllable when it came to license cluster-initial sibilants in the contexRSR, so that
the plosive of the onset cluster, instead of the sibilant, fills the single onset slot of the
reduplicant template.

’See Marotta (1999:301) for the possibility of levels in describing Latin syllables.
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Here | am postulating that only Indo-Aryan needs to license a sibilant before a voice-
less onset plosive, while the other Indo-European languages cited above count a sibilant
in that position either as part of the onset or as part of the coda of the preceding sylla-
ble. Support for this assumption comes from the distribution of sibilants in coda clusters
of each language. As mentioned§@4, Avestan allows a word-final cluster if it ends
in §, e.q.-x§ -fSand-rS. Similarly, Attic Greek allows finatks, -psand-Is as inaiks
‘goat, kl'opsthief’ and hals‘salt,” although stops antd/ themselves cannot end a word.
Latin allows final-nsand-rs as inf onsfountain’ andars ‘skill,’ stop + sas ind ux/-ks/
‘leader’ andinops ‘poor,” and even three-consonantal final clusters suchrascas-
tle’ stirps‘stem’ or falx ‘sickle’ (Meiser 1998:113f.). Old Church Slavonic is closer to
Sanskrit, for it allows an initia]SC cluster while lacking coda consonants, including
sibilants, in word-final position (Shevelov 1965:224).

wd[ST- -Slya  -CSlud -CTS]
Latin sT- -S -X, -pS, -Ns, -rs  -Ix, -rx, -rps
Greek | sT- -S -ks, -ps 5ks, -rks
Slavic | sT- no no no
Avestan| FP- 8§,-s(t) -8, -5, -15 no
Sanskrit| SP- no(-h no no

Further support for the idea of sibilant extrasyllabicity comes from the sandhi of final
/9 before an initia)SH cluster. In this context, findy/ fuses with the initial sibilant, e.g.
/divas skambag > diva skambah (RV 4.13.5d),/agris stavg¢ > agni gave (6.12.4b),
and/gavas spurary > g'ava spuran(6.67.11c). Compared to other Indo-European lan-
guages, Indo-Aryan preserves the skeletal or moraic structure of the original string rel-
atively well, but in this context, one of the two sibilants has to go, because only one
sibilant may be licensed before a voiceless plosive onset.

§33 History of internal sibilant clusters

*s, the only sibilant in Proto-Indo-European, does occur in succession in underlying
strings such as *es-si ‘you are.” Traditionally it has been assumed that geminated
sibilants were simplified already in Proto-Indo-European, on the basis of the reflexes
Gk. €1, Lith. esj Skt.asi, OAv. ah J and that forms with doubl&/ such as Homessj Old
Lat. (Plautuskssare the result of restitution (Wackernagel 1896:111, Kuiper 1967b:105,
Sommer and Pfister 1977:203f., Mayrhofer 1986:120f., Rix 1992:77f.).

Although Avestan has a variety of fricative clusters, such as ¥iSa; OAv.
-aoyz a OAv. dafSniia; YAv. agBan-, OYAv. uxsa-, clusters of two sibilants, or geminate

8The distribution ofs/ in Spanish syllables provides an example offéedent type. In Spanish, an sC
cluster is not allowed in the onset, and a word which etymologically contains an initial sC cluster has a
prothetic vowele/, as inespacio‘'space’< Lat. spatium escribir ‘to write’ < Lat. scr iberewhereags
can be attached to a coda consonant (and not before an onset consonant as in Sanskrit), according to the
syllabification algorithm of Harris and Kaisse (1999): thus/#ién transporte'transport’ andabstraido
‘absorbed’ are not strayed, for they are syllabifiedrass.por.teandabs.tra.i.do
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sibilants, are simplified as in Proto-Indo-European: YAv. lozpkuSw *-us-su ‘hav-

ing left, YAv. uztti < *uz-zuti- ‘hervorsprudelnd’ (H&mann and Forssman 1996:109).
This simplification of geminate sibilants is a productive rule in Avestan, for it applies

to the sibilant clusters resulting from the deocclusion of PBrand % as well, i.e. PIIr.

*€8, M2 > Av. s, z (Hoffmann and Forssman 1996:103), and it need not necessarily be

reconstructed for Proto-Indo-Iranian. But the fact that Vedic preséaseand a few

more possible relic forms with degemination suchapasu(RV 8.4.14b)< /apas-sy,

barhisad- (RV) < /barhis-&d/, and armhasu(AV S 6.35.2c¥ /amhas-syisuggests that

simplification of geminate sibilants still holds true in Proto-Indo-Iranian as in Proto-

Indo-European.

§34 Occurrences of geminated sibilants

Geminated sibilants occur in thegReda across morpheymerd boundaries, e.g. nom-
inal s-stem+ loc.pl. ending-su (9.7.2havisu) and prevernis- + stenmjroot beginning
with /g/ (nis-sid"- etc.). Except for relics such asicd'ina(§47), a sequence ¢§ and
/§ always surfaces a$s-, as induhsansa- sunafsépa; duhséva(l.42.2),catufsmgah
(4.58.2),ayals 115(8.101.3),durs asuh(10.33.1),duh6Tme(10.93.14) etc. The exam-
ples of/-h S/ and/-S S/ in the Ryveda are listed in the following table.

-hs/-hs-  poet passage -SS/-ss-  poet passage

1.10.5 Madhucchandas purunissid'e
VaiSvamitra

1.31.14  Hirayastupa §assi
Angirasa

1.64.4 Nodhas Gautamavaksassu

1.73.3 PaadaraSaktya purahsadah 3

1.104.5 KutsaAhgirasa nissap1

1.127.3 Parucchepa nihshthamaa

Daivodasi
1.131.3¢ Parucchepa nihsfjah
Daivodasi
1.166.10 Agastya vaksassu
Maitravaruri
1.169.2  Agastya nissid"o
Maitravaruri
1.181.6  Agastya nissat
Maitravaruri
3.28.1 Visvamitra pratals avé
3.37.7 Vivamitra Sravassu
3.51.5 VBvamitra nissid"o
3.52.4 Vivamitra pratals avé
3.55.21 Prajpati purahsadah 3.55.8 Pragpati nissid"am
Vaisvamitrg VaiSvamitrag

Vacya Vacya
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3.55.22  Pragpati nissidvaris
VaiSvamitral
Vacya
4241  \amadeva nissid"am
4.38.2 \Vamadeva purunis
sid"vanam
5.30.15 BabhrlA_treya catuhsahasram ) _
5.54.11 SyavasvaAtreya vaksassu
6.44.11 Sanyu nissido
Barhaspatya
7.34.16 Vasjtha rajassu
7.55.3 Vasijtha punatsara
7.56.13  Vasitha vaksassu
7.85.3 Vasitha sadassu
8.59.2 SuparaKarva  nissidvarir
8.77.5 Kurusuti Krva  rajassv
9.7.2 AsitgdDevala havisu
Kasyapa
9.91.5 K&yapa Manca duhsdhaso
10.43.8  KsnaAhgirasa rajassv
10.47.2  Saptagu catubsamudram
Angirasa
10.48.7  Indra Vaikutha  nissal
10.49.10 Indra Vaikutha  ‘udassu
10.112.1 Nabhah pratals avas
prabhedana
Vairupa

The locative plural os-andr/n-stems, the three compounds wittis+, i.e. nissid"-,
nissapin- and nissah; and §assi pres.2sg.act. of/s asteach, command’ have gemi-
nated/S. Finding these forms exceptional, th&-Rratisakhya lists them in Rr. 14.36
Suna$Sepo ngap 1 § assi reslavikram a brahma uisih sma pénih, along with the form
Sunassepakwhich is not found in the recension of thegyfRda available to us. On the
other hand, compounds witdusy/, /punay, /pratay and/catuy, and compounds with
/nis+ other than the aforementioned three, have the/fystveakened to visargéy.

Geminated sibilants are observed in some Yajurvedic texts as well (Bloomfield

and Edgerton 1932:454), i.e. in von Schroeder’s edition of tht#ka-Sarhita (von
Schroeder 1900:XIl), and in the Taitfla and \Ajasaneyi schools according to the
PratiSakhyas® Panini provides in As. 8.3.16roh supi that visargah replaces stem-
final /9 before a locative plural ending, big is optionally retained according to As

9TPr. 9.2ad'osaparas tasya sa&&nam wsaamand VPr. 3.Qratyaya-savarammudi § akayanah
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8.3.36va saril® Geminated sibilants are also found in the orthography of Kashmirian
manuscripts according to Witzel (1979:16). However, unless the relevant school has
written standards, like a BitiSakhya, it is dificult to judge whether a manuscript reflects
a genuine archaism or not.

Of the sandhi outputsS S/ and/-h S, the former seems to belong to a dialect
which is losing ground to the latter type of sandhi or does not treat the loc.pl. ersding
as having a word boundary before it, but a small number of mgaigakequences remain
in the verbal paradigm such agssv@ySM 21.61, 28.23, 28.46). Geminated sibilants
do not arise from our principles @ouesive CLosure (§28) and sibilant extrasyllabicity
(§31). This is a correct theoretical consequence in Proto-Indo-Iranian, where they are
actually degeminateds83), and probably until sometime in pre-Vedic Indo-Aryan as
well; but degeminated forms likapasu< /apas-sy are clearly relics, and our rules
should be able to explain synchronic forms. To solve this problem, we should probably
extend the former principle so that it optionally allows fricative constriction to straddle
a syllable boundary.

§35 Summary

To describe the canonical shape of Sanskrit syllables, the level of the templatic restric-
tions must be distinguished from the level at which syllable weight is constragagl. (

If boundary rules such as gemination, which makes the rime heavier and conflicts with
syllable weight restrictions, are considered to be postlexical adjustments, Sanskrit syl-
lables may be described with reference to three levels, in addition to the Underlying
Representation where input strings are formed:

0 Underlying Representation

1 syllable template SonoriTy SEQUENCING PrINCIPLE, Sibilant extrasyllabicity
2 mora counting resyllabification of medial sibilants

3 coda adjustment doubling across boundaries

Restrictions at level 1:

A possible coda may contain one non-continug&8). Sibilants may occur either
in the onset or before an onset voiceless plosive as extrasylRitic §31). Since the
initial sibilant is extrasyllabic, th&o~oriTy SEQUENCING PrINCIPLE iS NOt violated at this
level. In dialects which allow cohesive frication, sibilants are licensed by a following
onset sibilant as wel§34). Some dialects allow codd (§29).

The largest possible onset at this level is a sequence of a stop, sibilant, and a sonorant
consonant, and an extrasyllabic sibilant may be appended if the onset begins with a
voiceless stop followed by a sonorag8().

Restrictions at level 2:

OMore accurately)h/ optionally remains so thas/ optionally replacqs it.
11Cf, Varma (1929:113), who cites the remark of the \aaainadpika Siksa thats assvandr assvare
the only two words with doublgs/ in Sanskrit.
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Syllable rimes projecting more than two morae are not favored, although they do
exist in weight-sensitive context§19, §20, §21, §22, §28).

Restrictions at level 3:
Consonants across a syllable boundary have to have uninterrupted cf#Z&);ea(d
uninterrupted frication as well in some dialec$84).

The notion of an extrasyllabic sibilant helps to us understand the distributional asym-
metry of Sanskrit sibilantgSP is a possible cluster in word-initial position, while there
is no final/PY cluster, whereas both are possible in Greek, Latin and Ave§).(
It also explains the formation of reduplicant syllables without such a sibilant, and the
sandhi rule which eliminates word-fina when the following word begins with aSP
cluster.
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Chapter IV. Sibilants, Affricates and their Features

§36 Cooccurrence of frication and voicing

Unlike other subfamilies such as Iranian or Balto-Slagi¢3), Indo-Aryan has a strong
restriction against voicing of fricativésexcept that the glottal fricativéy, which re-

sults from deocclusion of palatal and other voiced aspirates, is considered to have been
voiced to some extertProto-Indo-Iranian *s and itsukr alternant % disappear in Indo-
Aryan when followed by a voiced dental stop *d or**dhe sibilants in this context are
presumably voiced in the intermediate stage, and are then eliminated, e.g.

Plir. *s-d"i ‘be!’ | > *zd" (> OAv. zd) — *azd"i > | cf. Gk. ist"i with unexplained
*apd"i) > Skt.ed" initial i
> PIIr. *mizd'a- (> Av. mizda-| cf. Gk. mist'os

PIE  *misd'0- | | smizgha- > *miodha- > Skt.
‘reward’ m1da-/m ta-

e . | > Plr. *nizda- > *nizda- > | cf. Lat. nidus Arm. nist,
:'fst, Ni-00- | «igda-> Skt.nld-/nJ&-‘abode,| OHG nést Lith. lizdas OCS

resting place, nest’ grnézdo(Stang 1966:94)
Plir. *mrzda- ‘merciful’ >
*mrzd-&- > *mr@da- > Skt
mrda-/mrla- (-0)

YUnderlying/az become or o under unclear (possibly dialectal) conditions.

Furthermore, Proto-Indo-Iranian voiced aspirated primary palitalisappears be-
fore a dental stop, presumably through an intermediate voiced fric§dée §51):

*\/sg" ‘prevail’ +vb.adj. *ta- > *saz"-d"a-> safla-
*Ja‘carry’  +IAinf. -tum > *v&Z"-d"um > vod'um
*Jrii" ‘lick’ + 2sg.iptv. *-di > *ri 2"-d"i — réed"i

Whereas compensatory lengthening did not accompany the degemination of *es-
si to *esi ‘you are,” which can be reconstructed for Proto-Indo-European (Mayrhofer
1986:120), and laryngeals after a consonant as in Btlh o- > Ved. jana- ‘people’ or
*r 6th,0- > Ved. rat"a- ‘chariot’ do not always behave like a cluster and make the preced-
ing syllable heavy in the restored meter of thgvRda (Kurytowicz 1927a:240, Gippert
1997), the *s and " in the above-mentioned three cases either make the preceding
vowel long, or the syllable it belongs to metrically heavy, as in the cadedbé- vb.ad;.

1This is still the case with the native phonology of the Modern Indo-Aryan languages other than As-
samese and Northwestern languages (Masica 1991:101). For the crosslinguistic preference for voiceless
fricatives, see Maddieson (1984:45).

2According to the Taittilya-Patisakhya 2.4sanvrte kart"e nadatkriyate, 2.6 mad'ye hak aratand
2.9hakaro ha-catufesy, the glottis is between open and closed during the pronunciatigvi (€ardona
1986:65). See Allen (1953:84) for the voicedness of Sanskfi.
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< PlIr. *y/daj"/ drj" ‘make firm’ + *-ta-, of which the first syllable scans as heavy in e.g.

RV 10.121.5ayéna dyaur uga pt'ivi ca di"d. Since PlIr. *s and ¥ disappear when

they are followed by a voiced plosive, particularly *d o"*dince voicedness of a coda
consonant is dependent on the following onset in Indo-Aryan by Lombardi's Laryngeal
Constraint §83), and also since Avestan t#sin the same environment, these sibilants
were most likely voiced when they were eliminated. And the fact that an empty timing
slot always remains after voiced sibilants disappear and makes the preceding syllable
heavy suggests that voiced *s ar&lsurvived in pre-Vedic Indo-Aryan for a consider-
able time after it diverged from Indo-Iranian, and that its disappearance is more recent
than that of the laryngeals (at least;*mnd *hs). Only the *[z] in PIE *si-sd-e-ti ‘sits’>

Ved.s 1datj Av. hisa- seems to have been lost before Proto-Indo-Iranian (Klingenschmitt
1982:129, H&mann and Forssman 1996:184). The sound changes mentioned so far are
arranged as follows, with horizontal lines indicating definite chronological order:

PIE Degemination of *s
RUKI-TUle

Pllr.  Voicing assimilation, Bartholomae’s law

IA Loss of laryngeals and subsequent compensatory lengthening
Dedftrication of primary palatals
Loss of *7z and subsequent compensatory lengthening

The question naturally arises as to which pair of the three sets of features, i.e.
[voiced] for voicing, f-sonorant] and£continuant] for frication, and place features for
oral constriction, came to be incompatible in Pre-Vedic Indo-Aryan.

Although the fundamental flerence betweefs/ and/s/ might consist in the active
articulator rather than in the place of articulati@i3),/s doubtless contrasts witl/
in its place of articulation, namely the upper teeth vs. somewhere between the alveolar
ridge and the hard palate. Thus it is not the place of articulation which conflicts with
frication. MVoicing and place features can naturally coexist, for Indo-Aryan has voiced
plosives with constrasting place, suchylas/d/, /j/ and/g/. It must therefore be voicing
and oral frication which cannot cooccur.

SisiLanT Vorcing Ficrer:2 In Indo-Aryan, a voiced ([voiced]) oral obstruent
([-sonorant]) must be a non-continuant¢pntinuant]).

This filter calls forth a further question abgjt if Old Indo-Aryan palatals were af-
fricates,/j/ must have had a fricative component after its closure (Grammont 1916:256,
Wackernagel 1896:137), and the fricative component is probably voiced 4inise
voiced. To avoid violation of our filter, we should consider either that the filter rules out
lack of occlusive constriction and so alowffrecates, or that Indo-Aryayj/ is phono-
logically a stop whether or not frication follows closure in its phonetic implementation
(837, §38); or alternatively, we can also consider that Indo-Aryjanvas a pure stop

3For the inappropriateness of filters to capture language-specific restrictions on segment-internal struc-
ture, see Myers (1991).
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when voiced sibilants were eliminategb@), and it later became aifiacate. The ex-
istence of the geminate palatal plosijeas in+/majj ‘plunge’ andcc in word sandhi
suggests that the firgf or /c/ of these geminates does not have frication, for pronuncia-
tions like [dzdz] or [tete] are unlikely in a language which eliminates a fricative between
plosives §28).

§37 Edge dfect of the palatal plosives

When features of a contour segment are aligned in a certain temporal order in their
phonetic output, there are cases where rules operate “seeing” only one of those features
which is closer to the context of the rule in question (Ewen 1982, Sagey 1986). This
is called theedge ¢@ect and some of the peculiar combinational restrictions of Old
Indo-Aryan palatal plosives can be explained if we assume that they are phonetically
affricates and thus are susceptible to edffjeats. Since edgeffects are observed not

only in external sandhi, which reflects more synchronic restrictions, but also in internal
sandhi, palatal plosives must have had fricative release well beforedligaRnyas.

Internal combination patterns:

v ™| Y| r | 1| N 'S P

P yes yes yes yes kpp yes Pvcd] [Ovcd]

Ppay | Y€Ss no |yes yes no fi,m no C.C

S yes no [yes yes s yes GG yes

. | N | s | P

P yes yes Pvcd] yes
(gemination) (place assim.) (voicing assin.)

Prpal yes yes Pvcd] yes
(gemination) (place assim.) (voicing assin.)

S yes yes GCy yes
(rUKI) (deocclusion) (voicing assim.)

The first table shows that a palatal plosive cannot occur before a heterorganic plo-
sive, unlike the plosives of the other series. And as we will discu§56r/j/ as well as
sibilants cannot have aspiration, which is temporally sequenced after an occlusive con-
striction. In this way, they show phonotactic restrictions similar to the sibilants on their
right edge, whereas their combinational pattern is exactly the same as the other plosives
on their left; as the second table shows, they can follow any plosive, except that dental
stops which precede them are assimilated in place in external sandiidé~g> -j j-).*

In final sandhi, palatal obstruents atbecome stopg{~d/ or /k~g/.

Although palatal plosives would be expected to behave like fricatives with regard to
the segment to their right, their distribution before obstruents actudfigrsgifrom that
of the fricatives. A closer look into the restrictions on the closure of consonant clusters

4Assimilation does not take place in a cluster of a retroflex and a palatal plosive, esadga- ‘the

fourth note,’ Cl.sat-cakra-‘six chakras.



52 Chapter IV. Sibilants, Aricates and their Features

is necessary to go further into this problem.

§38 Pronunciation of /j/

We assumed i§36 that Indo-Aryan has th&smant Voicing Fiter, which requires that

a voiced oral obstruent be a non-continuant. Accordingly, the pre-Vedic voiced fricative
*/z/, which originates from Proto-Indo-Iranian primary palatehhd had lost occlusion

in earlier pre-Vedic Indo-Aryan by th&rrricate FiLTer (to be discussed below §52),

must have regained occlusion and become the palato-alveolar or prepalatal voiced af-
fricate/j/, merging with Proto-Indo-Iranian secondary palagalA merger of a voiced
fricative and a homorganic voicedfacate such ag/ and/d?/ is not surprising, for not

many languages make a phonemic distinction between them.

When/§ from PIlIr. *¢ and/h/ from Plir. *i" are followed by anr/ as in+/snaf
‘pierce’ : snafat andvhnayhnu‘deny’ : hnutg the/ry is not assimilated in place and
remains a dental. If, in the same way, Plly.were a fricative in late pre-Vedic Indo-
Aryan, place assimilation would not have taken place and the *n in PHrr&- should
have remained dental in Indo-Aryan. Along with the fact that no grammarian mentions
a special articulation for thg/ originating from PlIr. §, the place assimilation gfy/ to
i confirms the presence of occlusioryjh< PIIr. *].

Since secondary palatalization takes place only when a velar stop is followed by a
front vowel, in principle th¢j/ in the clusteljii comes from a primary palatal.

1/yaj ‘to sacrifice’ :yajiia-m. ‘sacrifice’ Av.yasna-

j anu~jid- n. ‘knee’ YAv. Znus fra-8nu-
\/raj‘to reign’ : r'ajii f. ‘king’s wife’
vjfa'to know’ : pf. jajhé YAv. zn atar-

r'ajan-m. ‘king’ : gen.sgr ajhah
samraj-m. ‘monarch’ :samrajfif.
vjan' ‘give birth’ : pf. jajié
majjan-m. ‘marrow’ : AV majjfiainst.

If the /j/ from PlIr. *j is not a fricative but an firicate in Vedic® however, is the
cluster speljii, with two non-continuant phases separated by intervening frication, pro-
nounceable at all? Or was it actually pronouncefdledently, just as Latirgn- was
pronounced1in]? In Modern Indo-Aryan languages, the clugfein tatsamawords
(loanwords from Sanskrit) is pronounced in various ways, but ngfisi.e. ‘gy’ in
Hindi, Bengali, Oriya and Punjabi, ‘dny’ in Marathi, and /gm’ (nowadays ‘gn, Car-
dona and Suthar 2003:666) in Gujarati (Beames 1872—9:303f), possibly thygjagid]

[dn] from original [;n] which had no &ricated release in between. Theafsakhyas do
not make any special remark on this cluster, and there is no indication that the pronun-
ciation of/j/ and/fy in ji was diferent from their occurrences as singletons, except that

SPersian and Polish, for example, are among the few languages which distinguish these two sounds.
Cf. §103.

6See Wackernagel (1896:137f) for thiriwate pronunciation of palatal plosives, ag#b for further
discussion.
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the release, and hence the frication concomitant thereof, were probably suppressed by
abhinidh'ang§27). As for the silence of the native grammarians on tfigcation of
Sanskrit palatal plosives, Misra (1967:56) aptly points out that they Heeteint ideas of
constriction or aperture from those of modern phonologists, and Beigig ‘contacted’
does not preclude fricative releasdf, as we suggested i§36, the first palatal plosive
in the geminatesc andjj has no frication, we could say that Vedjtis phonologically
a palatal stop, and that even if frication follows upon release, it merely accompanies the
release collaterally and is phonologically insignificant.

There are other clusters of a homorganic plosive and a nasal in \§&di8,§129):

pmV  (AV+ papman-| <bomV b"mV RV+ jagrb"maetc.
tnV?)  RV+ratna-etc.| dnV  RV+ udna- d'nV  RV+ bud'na- etc.
tnvV TS aharah “dnV “d"nv
cfivV. AV + yacha- jaivV  RV+ yajha-etc. —

A <hi

) Cf. t,d— n/_nin external sandhi.
) Cf. Wackernagel (1896:186).

Even though Vedic lackghiy/ contrasting withyjiy, there are distinct pair&ry : /nry,

/try @ /dry, and/chy : /jiy, and there is no reason to doubt that they were pronounced
differently. In the synchronic alternation of external sandhi, cluster-initial plosives in
such sequences are assimilated to the corresponding nasals.

§39 Synchronic status of the alternation of palatals beforgt/ and /t"/ in the
Rgveda

A Sanskrit palatal obstruent alternates with eitfgior /k/ when followed by a siix

beginning with a voiceless dental stop:

root vb.ad;.
PIE *k > PlIr. *¢ yvas‘'wish’ vagi-
y/nas‘perish’ naga-

Vpracd' ‘ask’ (< *-k-sk-)  prsta-
Jtaks‘timber’ (< *-tk-) taga-

ycaks'look’ (< *-ks-) cada-
PIE *§ > PlIr. *j vyaj ‘worship’ is-ta-

ymarjmij ‘sweep’ mrs-ta-

/sarjsrj ‘release’ srs-ta-

"It is evident that these phoneticians have referred only to the contact or closure aspectspriteir
category and have made no reference whatsoever to the manner in which this contact made by the artic-
ulator was released, i.e. whether the closure was released suddenly or with friction.” Notethks R
sprstam astitam states that closure of a stop is transient (I owe this reference to George Cardona).
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PIE *g > PIIr. *j \/b"aj ‘share’ bhak-ta-
ytejtij ‘sharpen’ tik-ta-
\Yojyuj ‘yoke’ yuk-ta-

PIE *g" > PIIr. *j y/nejnij ‘wash’ nikta-

These two alternation patterns are based on the Proto-Indo-European distinction between
velars or labio-velars and fronted velars, which is not preserved as such in Indo-Aryan.

The development of/ to s before/t/ as inis-ta- andmrs-ta- forms a minority group
compared to that gf/ into k which, together with the change ff into k, makes up the
majority. Synchronically, the latter is probably the general pattern, and the former cases
must be treated as lexical exceptions to be memorizedadsiRloes in his listing in
Ast. 8.2.36vrasca-lrasja-sija-mrja-yaja-r aja-Braja-¢as ansah.

On the other hand, the output of the changgsoihto s before/t/ constitutes another
group together with the relevant verbal adjective forms of those roots endiggsnch
as+/pegpis ‘crush’ : pista-, y/restis ‘do harm’ : rista-, v/vegvis ‘be active’ :vista- and
\segsis ‘leave’ : Siga-. Since the link betweers and/j/ originating from a primary
palatal stop fis synchronically overshadowed by a more evident voiceless-voiced cor-
respondence betweét and/j/, the change of§ into sis probably to be posited as an
alternation independent gf ~ s. The simplest synchronic grammar therefore seems to
be what Rnini assumes in As 8.2.30cohkuh[1.16 padasya26j"ali]: a general rule
replacing Rhaiatay With Pyelag before an obstruent or in word-final position, and a listing
of roots originally ending in primary palata] &s exceptions in As8.2.36, cited above:

Plir. *C /S/ C[palatal][+c0nt] > [retrofl] /_t ASt 8.2.36cha’san“’aa_h

Plir. *s¢  /c"/ lexical exception As 8.2.36c"asanbah 6.4.19: virtually
onlyy/pracc/pras‘ask’

Plir.*;  Ji/ lexical exceptions As 8.2.36 (y/vrasg-)vb'rasj,-vsfja-
VMija-vyaja-vr ah-vbr aj-

Pllr. *" /iy /iy >d'/ t Ast. 8.2.31ho d'ah

Pllr. *¢ /c/ C[palatal][—cont] > [velar] / t ASt 8230C0h kUh

Pllr. *j /j/ C[palatal][—cont] > velar] / t Ast. 8230C0h kUh, 8.4.55k"ari ca

Plir.*j" /by lexical exceptions As 8.2.32 dader Hator dah: +/dah
y/dehdih, 4/dohduh

) R. N. Sharma 2003:538.

§40 Rise of three sibilants and their neutralization

Whereas Proto-Indo-European had only one sibilant *s, Indo-Iranian, together with
Balto-Slavic, evolved an anterior allophong ih the contexts after a high vowel,/fr

or a velar stopuki rule or PeperseN’s Law, §103). Moreover, the Proto-Indo-Iranian
voiceless palatalféricate *¢ from PIE *k becomes an alveopalatal or palato-alveolar
fricative §[¢/[] in Indo-Aryan, in parallel with its development intin Avestan.
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The place of articulation of§ in Sanskrit is hard to decide, but it is certainly not
as front as dental [s], and it should be more front than palatal [¢] as in Geichan
(Chatterji 1926:242), for Sanskrit palatal obstruents pattern with dentals in the place
assimilation of/n/, i.e./n/ remains dental before velar, retroflex and labial obstruents,
whereas it is usually subject to place assimilation when followed by a palatal obstruent,
e.g.mad'avai ¢akra(RV 1.104.8c)jc"an carati(RV 3.54.2b) and/amaf janasyeRV
6.38.1d) §62)8 As /g is also a sandhi alternant of the dental sibilftin external
sandhi, it is more natural to consider it an alveopalatal or a palato-alveolar fricative
than a palatal fricative, which is not a sibilant, although external sandhi does represent
relatively new restriction8.These three sibilants of Indo-Aryasysands, fully contrast
only when they are followed by a sonorant within the same word domain,

{roki}, V. Y r R P S
/g1 s gs gs s g5 gg5(h) ss(yh) h
/9 S S § § 5 g5k k(py vk

i.e., Indo-Aryan sibilants fully contragh syllable onsebnly. Before an onset plosive,
on the other hand, denta becomes before a voiceless palatal plosive by place assim-
ilation, but not vice versg§ becomes when a stfix or an ending beginning withy/ or

/t"/ follows, and stem-fingl§/ and/s/ becomeg/d at a fada boundary. In this way, neu-
tralizing contexts exist for each of the pajss: /9, /9 : /9 and/¥ : /9, as the following
table shows:

_-th- _-S- LUK - Jwd - cM-
/9 S t S h S
/9| s k $ h 5
q $ k S /k) t(/k)

§41 Occlusion of/s/ and /¢ in the future

Although no sound generalizations can be drawn from the scarce examples of simple
future forms of roots ending in sibilants in thegfRda, an epenthetjf/ is inserted
between an anibot and the sfiix -sya-when the former ends in a sibilanyas ‘throw’
: RV asig/a-, ynas‘perish’ : AV naSiga- The sequenc/RPSY is found only in the
form tarkga- prop.n.

In the literature of the next period, where the tendency to avoid overlong sylla-
ble rimes is probably not as strong as in thgvBda, future forms of the template
/-VRP-Syaf become common, e.g.

8In the Ryveda, there are 111 cases-Bfc™- (132, 118, 1115, IV5, V5, VI6, VII6, VIII12 X1, X2
compared to 34 cases afs d"- (14, 112, 1113, IV3, V1, VI4, VIO, VIII 2, IX1, X% according to Holland
and Van Nooten’s electronic text [EO1].

9Cf. Hall (1997a:208) “In Sanskrit dentals became alveolopalatal before alveolopalatalst(e.g.
carati — uccarati‘rises’; Cho, 1990:66$1999:59]). Importantly, Sanskrisurfaces in the same envi-
ronment, e.gtatas+ ca — tatasca'and then.’ If§andc have the same place of articulation then they are
both alveolopalatal.”



56 Chapter IV. Sibilants, Aricates and their Features

vkartkrt ‘cut’ : AV kartsyam{AVS 10.1.21b),
yvartirt ‘turn’ : AV S, TS-vartsya;
vband' ‘bind’ : AVPO, SB, TBb"antsya;

yvarjirj ‘turn away’ TS,'SB-vark_sya-.

Forms without /i/ outnumber those witlyi/ in the Bmhmam period (Whitney
1885:228f.). It is mainly this period when the root-finigl undergoes secondary oc-
clusion intok ort (§43):

yvagus‘dawn’ : vatsya;
vvagus‘dwell’ . vatsya;

yvegvis ‘be active’ :vekya-,
vsegsis‘leave’ :Sekya-,  butalso
yvargvrs ‘rain’ : vardsya-.

In Epic and later Sanskrit, forms witli/ become commoner agaibgndisya-,
kartisya- etc.). The following rules of &ini show fluctuation regarding the insertion
of a non-originali/ in contexts including before the futurefiy -sya-

Ast. 7.2.44 roots withuas anit marker /i/ is optional
Ast. 7.2.57 +/kartkrt ‘cut, /carfcrt ‘attach, v/c'ardc"rd /i is optional
‘vomit, /tardArd ‘pierce, v/nartnrt ‘dance’

Ast. 7.2.58 +/gam‘go’ /i/ in the active

Ast. 7.2.59 +vartirt ‘turn,” yvard'ard" ‘grow; no /i/ in the active
v/sargsrd ‘challenge,’+/syand‘gallop’

Ast. 7.2.60 +/kalpklp ‘arrange in order’ ngi/ in the active

§42 Regularity of the occlusion of/s/

As to the occlusion of/g into t in y/vas ‘dwell’ : vatsyati fut.act.3sg.,av ats ih
s-aor.act.2sg. etc. ane/g'as ‘eat’ : AV jig"atsati desid.act.3sg., Bartholomae
(1896:7113° already points out forms such as AW ats |hav ats-aor.act.3sg. of/vas
‘shine’ and AVad'at, rt.aor.act.3sg. of/g"asas the starting point. Thé < *-s-tin these
forms may have been reinterpreted as a root element interchangeablg/vatid was
then introduced into the future stems where thi@stnitial /s/ would otherwise obscure
the identity of the root. Narten (1964: 239yiews this process as a minor sound change

1041ch mochte es daher doch immer noch fvahrscheinlicher halten, dass die unthematischen 3. Sing.
Praet. Act. auft statt-s fur arischesst als Ausgangspunkiif die Bildung jener Formen — es sind ihrer
im Ganzen noch kein Dutzend — gedient haben ...”

11“Es entspricht dieser Wandel dem Bestreben, die sich aus dem Zusantieentan wurzelauslau-
tendems und Tempuszeichenzurachst ergebende Doppelkonsonanz als solche zu bewahren und damit
auch die Silbengrenze an ihrer alten Stelle zu erhalten ... Hier war die Analogie zur Erhaltuag von
gegen das Lautgesetz der Vereinfachung mirksam. Dagegen weist bei Antritt von Tempuszeicken
jeweils das Gesamtparadigma des entsprechenden FaAoEsts oder Desiderativs das gleiche lautliche
Erscheinungsbild auf, es konnte also keine innerparadigmatische Analogie wirken. So entstand anstelle
des ersten der beiden dentalen Spiranten der entsprechende Verschiu kautts.”
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driven by dissimilation rather than as an analogy.
Let us summarize here the cases wiseaiiernates with:

verb  s-aorist y/da'give’ : 2sg.ad as3sg.ad at

4/p @drink’ : 2sg. ap as3sg.ap atetc.
verb  root aorist v/g"as'‘eat’ : 3sg.ad'at

yvas'shine’ : 3sg.av at
noun stem ending irs mas-moon, month’ : R/ mad-is
noun vocative -mant/-vant-: RV -mag-vas

If the dissimilatory occlusion ofy into t were phonological, it would also be ex-
pected to occur in the locative pluras() forms of the nominal stems ks such asapas
adj. ‘active, amhasn. ‘hardship’ etc. According to Lanman (1877:497, 567), however,
no such forms are attested in Vedic:

‘Udar--an- ‘udder’ : ‘udas-sy rajas- ‘space’ :rajas-sy Ssravas-‘fame’ :
Sravas-sysadas-seat’ : sddas-suhavis ‘offering’ : havissu.
apas-‘water’ : apasy pumas-‘man’ : pums(f mas-‘moon, month’ : TS
m as{iPBm assu

A significant diference between those locative forms and those verbal forms with
occlusion is that the nominal stems endingsiare mostly two syllables long and there
is little room for confusion. Furthermore, the loc.pl. endisgis often treated as if there
were a word boundary before it. Also worth noting is that s-aorist roots have a vowel in
the lengthened grade in the active, and future forms have roots in the full grade followed
by the sdfix-initial cluster-sy- whereas in the locative plural forms with douldéthe
stem-final vowel is always short except in the monosyllabic steas- It is possible,
therefore, that syllable weight played a role when the occlusion of root/§talose as
a phonological process, like the distributionssfafter short, and after long vowels, in
Latin (Meiser 1998:125).

Tentative explanation: The morpheme-fiygals crowded out of the syllable
when the vowel is in the lengthened grade. Since the next syllable cannot
begin with/ss/ with non-rising sonority, the first of the tw@/’s becomes
occluded (cf. als§44).

Yvas: a-vat-sit /anva.ta<t>/
*/a.\a.ss<t>/
*/a.\as.s<t>/
havis : havissu  /ha.vissu/
butyg'as: ji-g"at-sa-
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§43 Medial occlusion of/§ and /g in fricative clusters

The deocclusion of PIER > PIIr. *¢ to Skt.§is blocked when ayg/ or a pada bound-
ary follows it. Before voiceless plosives, th@Weda shows examples sp across the
boundary of compound nouns beginning witb- such asis-pati-‘Clanherr’ (Geldner)
andvispal aprop.n. (cf. Epicvit-pati-, Cl. Skt.dik-pati-), but the sequenceék does not
occur in the Rveda §125)*2

Although/§ merges with's before/t/, the original velar occlusion of PIE*> PIIr.
*€ is restored, or in view of the irreversibility of sound changes, Pdintdependently
develops intgk/ by place dissimilation (Allen 1974:11$45), when it occurs before *s
or itsrukr alternant %, resulting in the clustésinstead ofSs, for example,

/& + [/diF ‘point’ + /-si/ - adikg, s-aor.1sg.mid. (R 5.43.9),
/& + /[\Vi§ ‘enter’ + /-s/ + /-mahj : avikgnahi(RV 10.127.4),
NViS(Jwa)/ ‘settlement’+ /-sly - loc.pl. RV vikdl (latervitsu).

An interesting fact is that the other two sibilayggéand/s/, which come from Proto-
Indo-European sibilant *s, also acquire occlusion and bedandk respectively before
anothery. Itis found already in

ririksati (RV) desid. of+/regris ‘harm,
dviksat, dviksaata (AV) s-aor. of+/dvegdvis‘hate,
av ats 10AV) s-aor.2sg.act. of/vas‘dwell,

and becomes almost a productive pattern of the sigmatic aorist, the desiderative, and
particularly the future in late Vedic§41, Wackernagel 1896:178, Debrunner 1957:96,
Kuiper 1967b:107f); cf.

yvas‘dwell’ : Br. vatsyatifut.3sg.act.,
vpegpis ‘crush’ : SBapiksan sa-aor.3pl.act.,
vsegsis‘leave’  : Br.Sekyati fut.3sg.act.

The incidence of TS from $ S may be summarized in the following table:

desiderative sa-aorist s-aorist future
RV ririksa- \
AV dviksa- av ats It
Samh. | SuSuka-, SiSlika-  aSlika-
Br. Sekya-, vekga-
apiksa-
Su. akrksa-

(Avery 1875, Whitney 1885, Narten 1964)

12The firstk in SB a-dik-ka-‘one who has no space’ is alreaiwhen-ka-is sufixed, fora-dik-itself
is a bahuvihi compound (Cardona p.c.).



§44. Affricate status of", ks andts 59

Whereas the restoration of the closure of Rilnas established status as a phonolog-
ical rule in Veedic, the occlusion of root-fingd is limited to, and probably conditioned
by, a relatively small morphological context, namely before verbfibbeas and endings
beginning withys.

The merger of§ with /g before/t, t/ (§39), which typically occurs in root-final
position, e.g4/nas‘perish’ : naga- vb.adj., might have been the starting point of the
confusion ofsands, as the following proportional analogy shows:

yvedvis‘enter : vista-vb.adj. :a-viks (RV) s-aor.
yvegvis ‘be active’ : vista-vb.adj. : x ; X= a-viks

§44 Affricate status ofc", ksandts

As a result of the simplification of obstruent clusters and the restriction against sibilant
clusters, Sanskrit abounds in clusters of a stop and a sibilant, sy, #&)c"/ and/ty/;

the first two occur in word-initial position as well, while initial/ is found only in the
forms of the rootytsar ‘sneak, tséarati pres.3sg.act. If the doubling of a cluster-initial
plosive across a syllable boundary (¢-§.s/ — /-k.ks/), as provided by TPr. 14.1 etc.
(823) and TPr. 21.9 etc§R9), already started by the time of Vedic, a large number of
syllables have clusters of the typgS in the onset. These clusters reflect a sonority
scale which ranks fricatives above stops:

Sonority scales and clustering rules:

Gk.) plosive< fricative < nasal< liquid
Minimal sonority distance requirement: 2
Augmentation ofg: onset, coda

IA stop < fricative(,aspirationk nasalkk liquid, glide
No cluster of three consonants including a nasal and a semivowel.
Augmentation ofy/: onset only §31 extrasyllabic sibilant)

Ir. plosive, fricative<x nasal, liquid
Augmentation ofg: onset, coda
) Steriade (1982) cited in Kenstowicz (1994:26)0

Instead of ascribing initiglT S/ clusters to the sonority scale, one might also suppose
that these clusters acquired the phonemic statusto€ates, or of unit phonemes, in
Old Indo-Aryan (Kurotowicz 1962:111%

In §42, we noted the possibility that a sequence *s-s which is crowded out of a pre-
ceding heavy syllable becom#s/, in conformity with the Sonority Sequencing Princi-
ple. If that is the caset/ (rather thants/) can be viewed as the alternant of the sibilant
/9, for the motivation of the change is to create a rising sonority sequence and thus a
possible onset cluster. Another possible case of alternation between a sibilant and an

13Cf. Allen (1974:100f.), who is skeptical about reconstructing phonemsesttkfor the ‘thorn’ cluster.
Regarding the Greek clustés/, Allen (1987:59) also points out that it occurs both in an initial and final
position of a word and it is comparable with single consonants in terms of its phonotactic peculiarity.
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affricate is the insertion of a transitional stop at word boundary. Among these cases of
stop insertion, those which occur between a nasal and a sibilant, such as

/-h S/ - -n k S-

/m S - -nt S

/n s{f - -n t s-

/n & — /n t & (-A )

(RPr. 4.16-17, VPr. 4.15-16, TPr. 5.32[-38CA 2.1.9 and At 8.3.28-31; Cardona,
unpublished MSS),

have the same place as the preceding nasal, and are probably nothing more than tran-
sitions between voiced and voiceless segments. However, in cases of stop insertion
between a plosive and a sibilant (Allen 1962:ff09 ubotsky 2001:46f.) such as

[t sf — -t t s
(RPr. 4.17, TPr. 5.335CA 2.1.8 and As 8.3.29-31) and
/-T &/ — -T " inAst 8.4.635a5 ¢o 'ti,

as in RV 3.33.1 vipatclutudri for Sutudri or RV 10.91.7 prthak d'ard"ansi for
sard"ansi, ts- andc'- behave as if they are non-continuant counterpars/afnd /.
The alternation in this case might not entail mere insertion of stops flbitiadion of/s/
and/§ to /ts and/c§ (cc” in the surface form) respectively. Thiffiacation is diferent
from the occlusion of sibilants discussed§ih3, for most cases of occlusion there take
place in a limited morphological context, with gradual analogical spreading.

occlusion affrication
(morphological) (phonological)
1y = =l /1y /9 il
t K K ts — cd

There is no regular phonological alternation betw¢gtrand /ky/, but/y and ve-
lar stops might have had som#iaity, for /kg is a ubiquitous cluster in Sanskrit, and
/s and/k"/ are often confused in some manuscripts and in later Indo-Aryan languages
(Wackernagel 1896:136, Bloomfield and Edgerton 1932:153, Allen 1953:56).

§45 Origins of Vedicks

Sanskritks has its origin in various Proto-Indo-European consonant clusters, and is the
product of the most extensive neutralization in the consonantal phonology of Old-Indo-
Aryan. The origins oksare reconstructed on the following bases:

a) Some of the other Indo-European languages treat the clusters underlying&aslic
distinct:
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PIE Av. Gk. Hitt. Toch. examples

*kVWs XS ps k"¢ Hitt. tekkuSSa‘give a sign’

*ks x§ ks /k¢ ks TB okso‘ox’ ~ Skt.uksan- ‘young bull’; Hitt.
takkis-‘mingle’

*ks s ks Gk. deksibsadj. ‘right ~ Skt. daksna-, Av.
daSina-

*gWhs ps Gk. éneipsaaor. ofneig o‘snow’

*g's z ks Gk. héks'dut. of éKo'hold, Skt. y/sah ‘sub-
due’; YAv. uz-uuazataor.subj.~ Skt. y/vah
‘carry’

*tk? S kt /tk/ kts? Hitt. hart(tag)ga-‘bear,” Gk.arktos Skt.rksa-;
TB takts ants&éexpert’ ~? Skt.taksan- ‘carpen-

ter’

*d"g" /tk/ Hitt. hatk- ‘shut’

dhgh |z Kt" gtk/  tk Gk k't"on ‘earth, TA tkam Av. zam; Hitt,
tekan

*dhg' | yz? pht" kts? TB ktsaitse'old” ~? Gk. p'thin'o‘'wane,’ Skt.

ksay: ksn ati‘destroy’
(Hoffmann and Forssman 1996:103 Melchert 1994:61f., 64, Kimball
1999:197, Beekes 1995:134, Ringe 1996:4)

b) Equation of Proto-Indo-European labiovelar, velar and palatal plosives:

PIE | Ved. Aw. GKk. PGmec. Lith. OCS Lat. Irish  Hitt.
g™ g gyi pKY *¢Y g gZdz f/guv gl  kw-/gw
" | g%h gyi K" *g g g#dz hig dg kg
* | h 7z k" *g z 4 g dg ki/g
9" | of oni bidg k" g gzdz v/gu b kwfgw
*g agi 9 g *k g gzdz g gg k-9
“g 7z g *K z z g gg  k/g
*kW | k/c  kix/c  ptk *x W k k/¢/c qu gch  kw-/gw
*Kk k/ic k/x/c k *X k k/¢/c C gch k

*k 5 93 k *X S s c  ¢ch k

(Szemerenyi 1990:67, Beekes 1995:110, Meier-Bgger 2002:128.)

c) Proto-Indo-European root constraint: When the voicing and aspiration of a root-final
stop cannot be reconstructed, the general absence of Proto-Indo-European roots
of the templategBeD/, /B"eT/ and/TeB'"/ helps us to infer the original value.

The following are Vedic etyma wittky (from Mayrhofer,EWAia.andLIV):

word source cognates
aksa- ‘axle’ PIE *gs? Gkhamaksaetc. < PIE *vhyef ‘drive;
Skt. v/aj, YAv. azaiti, Gk. ag oetc.
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akg- ‘eye’

v 1kSsee’

an-rksara- ‘spineless’?
antariksa- ‘middle sky’
k-®, aiksetam

uksan- ‘young ox’
rksa- ‘bear’

kaksa- ‘armpit’

kuks- ‘cheek’
vkraks‘make noise’
akrukst aor.3sg.act.
ksatra-

vksad ‘serve food’
vksan ‘wound’

ksap- ‘night’
ksam-‘earth’

vksan ‘endure’
vksar ‘flow’

kdp- ‘finger’
vksepksp ‘throw’
vksayks : ksaya-‘rule’
-ksa-

vksayks: keeti ‘dwell’

ksetra- ‘land’
vksayks: kdn ati‘destroy’
ksira-‘'milk’

ksu- ‘cattle’
vksogkaud ‘scatter’
ksudra- ‘small’

ksud" ‘be hungry’
ksad- *hunger’
vksobksub ‘quake’
ksimpa-‘?’

ksura- ‘razor’

ksona- ‘?’

ksor1

vksnavksu ‘sharpen’

ksvink a-?’
y/caks'see’
caksis caksas
caksini-
vjaks‘laugh’
juguksa- desid.
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PIIr. *ks?
PIE *kWs?
T

?

?
PlIr. *ks
PIE *ks
PIE *tk

PIE *¢s
PIIr. *ks
?
Plir.és
PIE *tk?

Pllr. €s?
PIE *tk?
PIE *kWs
PIE *d'g"
Pllr. *k&?
PIE *d hgwhi)
2

PIIr. *k §?

PIE *tk
12

PIE *tk

T
PIE *d'g""

Plir. *k §

Plir. *pt
)

Plir. *k §
l

Plir. *k§

Pllr. *k§
?

PIE *ks
?

Plir. *p€

Plir. *&

?
PIE *s

T

T
Pllr. *g"-s
PllIr. H-s

Av.as-
Gk.op't"almos Lat. oculus
~ aks-

v 15rule,; OAv. is'e
Av.uxSan; OHGohso
YAv. arsa, Gk.

hart(tag)ga-etc.
YAv. kaSa; Lat. coxa

Sogdiargwsy; ~kdsa-‘container’

arktos  Hitt.

vkro§krus‘shout,” OAv. xraosntam

~ vksayks ‘dominate’ : ksaya, Av.
xSara-, Gk. ktdomai

YAv.Sanman-

Gr.kteino

YAv. x3ap; Gk. psépasetc.

Gk. K't"on TA tkam Hitt. tekan
OAv.x8anmon e

YAv. vyzar, Gk. p'theiro

YAv. xSuuaga-
OAv. x8aiieh,IGk. ktbmar

OAv. 5a eit Mycenian<ki-ti-je-si> 3pl.,
Gk.ktizo

OAv. § ddrra-

Gk. p'thino

MPSir

~pasu; YAv. fSumar-

YAv. xSudra-

YAv. acc.sgsuwom
YAv. xSufsa

Gk.ksuron
YAv. fSaoni-

YAv. hu-xSnuta- ~ Lat. novaculdra-
zor’

~ ykasYAv. caste

~ y/has‘laugh’
vgohguh'hide’: g udla-, YAv. vguz-
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vtaks ‘hew’; taksan ‘car-
penter’

trksi-, tarkya-

titiksa- desid.?

ytvaks'be active’
y/daks'be able’

daksna- a. ‘right’
adrksata s-aor.3pl.mid.
ddaksa-, d"/daks

d"duksa- sa-aor.

naks- s-aor.subj.,iyaks-
desid.

nakstra- ‘constellation’
v/nekgniks ‘pierce’

paks- ‘wing’
(v)prakgprks ‘strengthen’

bhaks, biks-

maks f.(?) ‘fly’
maksu‘quickly’

muks

mrks
ymyakgmiks‘mix’
yaks

vyaks‘appear’
yaksna-‘consumption’

yuks

v/vakguks‘grow’
viks

viveks pres.2sg.
vrks

vrksa- ‘tree’
y/raks ‘protect’
ririksa-

ruksa- (RV 6.3.7)

laksa-

PIE *tk

?
PIE *Y§-s
PlIr. *k&
PIIr. *k&
PIE *ks
PIE k-s
PIE *g"N-s

Pllr. *§-s
PIE *k-s
?
Pllr. *(Ms?
PlIr. *k &
PIE *k-s
PIE *g-s
PlIr. *k
PIE *ks
PIE *k-s
PIE *§-s
PIE * ks?
PIE *§-s
Pllr, *k&?
?

PIE *g-s

PIE *gs
PIE *k-s

PIE *k-s
PIE *g-s
PIE *ks?
PIE *ks
PIIr. *§-s

PIE *k-s

?
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YAv. tastj Gk. tekt oricraftsman’~ TB
takts ants&éexpert’?

ytyaj ‘abandon,” OAv.idiiejah-

OAv. §Bax8ah-

Av. y/daxs

YAv. daSina; Gk. deksiosetc.
y/dar&drs ‘look,” Gk. dérkomaj etc.
y/dah‘burn,’ Lith. degy OCSzeqgg Lat.
fove dwarm’ etc.

ydohduh‘give milk,” Gk. teGK 0‘make
ready, ONduga‘avail’ etc.

y/nas ‘reach, OAv. nagsat Olr. -icc,
-anaicetc.

YAv.na ez

Ossetidaxs

~ +/parcprc ‘fill,; Middle Irish ercaid
fills’

yb"aj ‘share, OAv.baxstaGk. p"agein
‘devour’

YAv. maxs§ |

OAv. moSu-¢ gl at. mox

s-aor. of yYmogmuc ‘release,’ Lith.
munkuloosen,’ Lat. e-mungip off’
s-aor. of ymarjmrj ‘wipe, YAv.
marozaiti, Gk. amélg omilk’ etc.

~ *miS as in misra- ‘mixed’?, OCS
mésiti‘knead’

s-aor. ofylyaj, Av. vyaz Gk.hazomai
Yaghnobyaxs-'be visible’

s-aor. ofyyojyuj ‘join,’ OAv. yaogat
Lat. iungere

~0jas, OAv. uxSiieit ) Goth.wahsjan
s-aor. ofy/vedvis ‘settle down in,” OAv.
visnte

Vvegvic ‘sift, YAv. ham.vSiia, Goth.
weihs

s-aor. ofyvarjjrj ‘turn over, Lat.uerg-
ere etc.

YAv.vara5a-

Gk.aléks plr. xSin Arm. erasxi-k'
desid. of/regris ‘be hurt,’ YAv. iriSiieiti
~ q/rogtuc ‘shine,” Goth.liuhap, Gk.
leukos etc.
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laksmans; laksm1 ?

Vsiks*help’ PlIr. *k-§ ~ y5ak‘be able, OAv.s&éa
‘asusukani- PIE *k-s v/50¢5uc'shine,” OAv. saocaiiat
v/saks PIE *k"-s y/sac‘accompany,’ Gkhépetaj etc.
saks, saks s1ks PIE *§"-s ysah'prevail, YAv. hazah; Gk. &Ko
srks, sraks PIE *§-s Vsarjsij ‘release,’” YAv.horozonti

) LIV *g¥gher.
(Forksfrom /5-¢, see§43.)

Aside from languages such as Old Irish or Slavic which simplify most obstruent
clusters, such an extensive neutralization of place and laryngeal contrasts is unique,
particularly in a language which otherwise preserves Proto-Indo-European consonant
system relatively well. The clustésalso occurs often in Tocharian B; at first sight, it
looks similar to Sanskrits but it is actually a product of a quitefterent development.

In the first place, all dorsal stops collapse into a single phon&me Proto-Tocharian
whether or not they are followed by a sibilant, so voicing neutralization is not peculiar
to dorsal-sibilant clusters. The merger is not as extensive as in Indo-Aryan either, for the
‘thorn’ cluster in Proto-Indo-European does not becgksg e.g. Sktksam-vs. TAtkam

for PIE *d"ég"om-~ *d"g"em- f. ‘earth.” Furthermore, the outpksin Tocharian B often
results from syncopation ob*which was inserted in Proto-Tocharian. Forms such as TB
preksapret.3sg. ‘asked’ and TBeksapret.3sg. ‘perished,’” have their origins in Proto-
Indo-European aorist stems Ents and *rek-s- (Ringe 1996:112, 109), but Tocharian

A cognatesprakasand iakasindicate that they have actually developed respectively
through PToch. *plekéss and *rfeksss. *o is inserted in other clusters as well, e.g.
PIE *s(Wekstos ‘sixth’ > PToch. *skosté > TB skaste TA skag (Ringe 1996:71, R.

Kim 1999:146f.). Words with inherited clusters of a dorsal and a sibilant are therefore
relatively small in number, e.g. TBkso‘ox’ from PToch. *wok"s+p < *ukso(n) «

PIE *uksen- ‘bull’ (R. Kim 1999b:164), otaksnomyobl.sg. ‘fish’ presumably from PIE
*loks- ‘salmon’ (Ringe 1996:92, R. Kim 1999a: 1L}

Contrary to Sanskrit, Avestan preserves the distinction in voicing, and partly in place
as well, so the neutralization must have taken place after the divergence of Indo-Aryan
from Proto-Indo-Iranian. The merger fkg/ in Sanskrit is diferent not only from Ira-
nian, but also from later languages of Indo-Aryan itself. Middle Indo-Aryan voiced
reflexes (¢)g" or (j)j": geminated in medial position) corresponding to Sandlgie.g.
Skt.ksarati ‘flows’: Pali (pa-)gd'arati, Pkt.j"arai or Skt.ksama:scorched’ : Rli, AMg.
j""ama;are claimed to have preserved original voiced clusters from Proto-Indo-Iranian,
as in Av.y/yZarin -yz arayeitcaus.3sg. (Pischel 19326, Geiger 199456, Emeneau
1966:134, von Hiilber 1986:115, 2001,184f., Masica 1991:173). If that was the case,
it follows that the extensive merger to SKts/ does not apply to the Old Indo-Aryan
dialects through which those Middle Indo-Aryan languages developed, for a merger is
generally considered to be irreversib§gl); but rather, the clust¢ks/ belongs just to a
dialect of Old Indo-Aryan which had a restriction against sibilant voicing.
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Another case of an apparently reverted merger is Sarkgdriom PlIr. *¢S < PIE *ks
as in Skt.kaksa- m. ‘armpit’ : YAv. kaSa-(Hoffmann and Forssman 1996:103), whose
/k/ looks as if PlIr. %t reverted to the original Proto-Indo-European dorsal stop; but since
the dorsal pronunciation is irrevocably lost in Proto-Indo-Iranian, the development into
Skt.kshas to be explained by place dissimilatig¢d8). Pischel (1908318, 319) again
argues that the distinction between PlS*and *IS is partly preserved in Middle Indo-
Aryan reflexesd" andkk" (cf. von Hinlilber 2001:183).

If the extensive neutralization of phonemic contrasts in Sangigitis a dialectal
phenomenon within Indo-Aryan, it could be neatly represented as dominance of the
following constraints oveMaxIO, which requires every contrast in the input to appear
in the output, in this particular dialect.

*FricVor: A fricative is not voiced. Undominated in Vedic, but ranked low in Avestan,
and probably in an Old Indo-Aryan dialect other than Sanskrit through which
Middle Indo-Aryan developed.

LarynGeaL ConsTRAINT: Lombardi’s Laryngeal Constraing®3) states that voicing and
aspiration of an obstruent not immediately followed by a sonorant is licensed only
parasitically, and that consonants in a cluster should share the features [voiced]
and [spread glottis], if any.

*SS: Sibilants cannot stand side by side. Undominated in Avestan.

OCP (i.e. Obligatory Contour Principte)Assuming thays in Sanskrit is redundantly
specified for [spread glottis§72), two adjacent segments cannot independently
bear aspiration.

Vedic: *FricVor, OCP>> L ARYNGEAL CONSTRAINT > Max-10

/9"y | *FricV OCP| LC | Max /g9 | *FricV OCP| LC | Max

g"s | is [

gs # L iz ! *

ghz ! * * * gs !

gz ! ok gz *! ok

gz’ ! * cs %! *
0 ks *k O ks ok

kh_S o *

In Avestan, on the other han8iFricVor is not active, and the OCP is irrelevant because
there is no aspiration. Since Avestan does not allow a sibilant cluster in any context,
we should positSS, an undominated constraint which prohibits a sibilant cluster. The
ranking is henc&SS:>> L ARYNGEAL CONSTRAINT 3> Max-10.
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/9" | *SS| LC | Max /09 | *SS| LC | Max
vS %) z8 x|
O vz * zz | ! *
xS skl S #l *
o z *

§46 Development of Indo-Iranian palatal voiced aspirates

Although voiceless unaspirated, voiceless aspirated and voiced unaspirated plosives al-
most never lose their occlusive constriction in Old Indo-Aryan, some voiced aspirates
become/h/ already in Vedic. Aside from this asymmetry of deocclusion, it is also sur-
prising that deocclusion results in a total loss of the place feature. Since the deocclusion
of /d"/, /6" and/g"/ is apparently not conditioned by a particular phonological context
and seems to involve analogy to some ext§b], we should begin our discussion of

the phonological details of this development with the uniform deocclusion of the Proto-
Indo-Iranian voiced aspirated palataj8 &nd %" into Sanskriyhy.

As the Proto-Indo-Iranian voiceless unaspirated primary palatal plogibe¢omes
the fricative§in Vedic, asj in v/yaj which comes from an Indo-Iranian primary palatal
plosive % becomess in the verbal adjective fornis-ta-, and as the primary palatals
become the fricatives andz in Avestan, primary palatal plosives seem to have lost
their occlusive constriction in a fairly early period, although they are dfiticates in
Proto-Indo-Iranian. The phonetic values of the Proto-Indo-European primary palatals
are reconstructed as alveopalatal or palato-alvediacates according to the Nuristani
evidence, such as Kgb ‘knee’ : Sanskri anu-< PIIr. *janu-< PIE *gonu-, Katiduc
‘ten’ (C: [ts]) : SanskritdaSa< PlIr. *data- < PIE *dekmt-, Waigali¢ un- ‘empty’ : San-
skritS§una‘emptyness,§ unyatempty’ < PlIr. *cuHna-, or Kamviri zim‘snow’ (z [d?])
< PIIr. *j"iméa- < PIE *§"imo- (Morgenstierne 1973:385 Buddruss 1977:28f; Strand
E11). Itis possible that the Proto-Indo-Iranian primary palatals were still palatal stops,
but from the viewpoint of the gradualness of sound change, the developméimiaaitas
into fricatives is easier to explain than that of stops into fricatives (Hall 1997a:213).
Kurytowicz (1977:195f.) also reconstructs a palatal (palato-alveolar or alveopalatal in
our terminology) &ricate in view of the reflex of Plir. & ast andsin Sanskrit:4

The idea that all primary palatals once lost occlusive constriction, however, leads to
a puzzling consequence that the four voiced palatal plosives in Proto-Indo-Iranian went
through four diferent processes to wind upjaandh:

4Kurytowicz (1977:196): “Au point de vue historique ce double reflet dk.plaide I'existence d’une
ancienne firiquée, simplifee soit ers soit en occlusive &ébralet, suivant I'entourageA cause du lieu
d’articulation de5, qui est la continuation normale #@levant voyelle ou sonore, on posera comme point
de cepart du éveloppement I'iriquée palatale 't (ts’) laquelle semble du reste confiem par certains
dialectes du nord-ouest.”
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PlIr. source process outcome
*7 (primary) first became fricative (?), |
then restored occlusion

*j (secondary) | remained occlusive ]
*10 (primary) | early (?) deocclusion h
*31 (secondary) later (?) deocclusion h

The above-mentionesisiLant Voicing Ficter, which prohibits voicing of fricatives,
does not explain why not onlyi* but also j", which should have maintained its occlu-
sive constriction at that poiri®,both lose occlusion and becorhe

Instead of assuming that the primary palatal plosives once underwent deocclusion,
one may also suppose that this skewed polarization of the voiced palatal stops between
j andh took place all at once after the first and the second palatal series merged. In that
case, we have to assume that only Plérlfecame§ while the other first palatal stops
maintained their occlusion, and that the fricative reflection of Pjlartd %" as in+/yaj
 ista- or y/rehyrih : red'i < */-zd"-/ is a special development and does not imply that the
first palatal § became fricative %/ in all contexts. These two assumptions are, | think,
more complicated than explaining the development of the four voiced palatal stops into
j andh individually. See$56 for further discussion on the deocclusion gfand *".

§47 The problem of PIE *sk > PIE *st > Sanskrit cc"

Among the morphemes witfecd’/ which are traceable back to Proto-Indo-European,
the one most widely attested in other Indo-European languages is the vefidal su
*-s{k/k}{€/0}-.1¢ Its reflexes, or at least its traces, are proposed for almost all subgroups:

Examples Grammat. categories
Hittite atskantsi‘they devour’ etc. verbal diix -sk-
B p asku’l keep,’ class IX presents, etc. transitivefi$x -sk-
Latin  pos@re‘to ask’ < *pr(k)-ské- B
alb'esere‘to whiten’ etc. inchoative sffix -V-sc-

Olr. arcu, aram ‘l ask’ < *pr(k)-ské-hz

Arm. e-harc'aor.3sg. ‘askedk *é-plr(k)-slie-t

Gk.  Hom.basle‘go, érklomai‘l go' < *h;r-sko-

OHG wasa@n ‘to wash’

OCS iskati, isteti ‘seeks’< *h,is-sk&/o-

Alb. niely nief ‘to count, consider< *nem-ska-< *-skdo-?
(Szemeenyi 1990:298., R. Kim 2002:69, Orel 2000:100)

15Although there is no clue to the phonetic value of the pre-Vedic secondary palatal plosives, the ini-
tial j in the relic imperative formanhi for the root PlIr. */j"en ‘smite’ < PIE *y/g""en shows thatj*
still had occlusion (provided tha@rassmann's Law was active in Indo-Aryan), for it is unlikely tha/
synchronically functions as an unaspirated counterpaty/¢Cardona, p.c.).

16A shorter version of the discussion frofd7 to §54 was presented at the 12th World Sanskrit Con-
ference and is to appear in the proceedings volume edited by Bertil Tikkanen.
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The reconstruction of the second consonant not as velar *k but as pdidziﬂ;abe’tsed
on Avestan-s- as injasaiti ‘goes,’ to which Vedic-cc'- as ingacdati ‘goes’ corre-
sponds: Avestars is the regular outcome of Proto-Indo-European palakab&fore
vowels (Brugmann 1897:558615, Hdimann and Forssman 1996:102, 188), e.g. YAv.
sabm ‘hundred’ < PlIr. *Catam < PIE *(d)kmt6-m, and in Avestan, the last of a cluster
of sibilants survives, in this case< PlIr. *C of *sC in this case. Against projecting ks
with palatal *k back to Proto-Indo-European, Lubotsky (2001) argues that reconstruct-
ing *sk accounts for most reflexes as well or better, and that SamsRritnd Avestan
s may be explained as the result of leveling from palatalizing contexts (before PIE *e,
for example); he further points out that inherited is limited to postvocalic position.
One of the advantages of this explanation is that ti&xsu doublet-sca~ -cc"aas in
tirasca‘backward’ ~ acda‘toward’ or roots such ag/vrasSgvrsc‘hew, which are hard
to explain under the traditional view (cf. Gp1987:73 for/vrasg, are neatly accounted
for as remappings of PlIr. €sand *< respectively to postvocalic and postconsonantal
contexts. However, as Proto-Indo-European intervocalic *sk is leveled to palétal *s
in Proto-Indo-Iranian under his hypothesis (Lubotsky 2001:37), it does ffexttaour
discussion of the development of Proto-Indo-Iraniad &fter Indo-Aryan branchesfo

Of the Early Vedic words containing"/, those deriving from the *k&/6- sufix are:

Vegis : iccha- ‘seek’ < *h,is-ské/6-
yvasus: ucd'a- ‘shine’ < *hyus-ké&/o-
vars : rccha- ‘come across’ < *h,r-ské/o-

Vpragpracdypred : pred’a- ‘ask’ < *pr(k)-ské/o-

ymuré : AV+ muréa- ‘thicken' < *mrH-sk&/o-

vgam: gacd'a- ‘go’ < *gm-ské&/o-

Vyam: yacd'a- ‘hold’ < *i m-ské&/6-

vyawyu: ylcd'a- ‘keep away’ < *Lu-siké/o-

vhvar: Kath.+ huréa- ‘fall away’ < *§'ur-sk&/o- (Gob 1987:352f.)
(The last four verbs have secondary initial accent.)

A few verbal roots have initiad":
y/c"ad ‘cover’: c"adaya-c'adis
y/c'and‘appear’:.c’adaya; YAv. sasaiieiti ]
v/c"edchid ‘cut’: chidra- adj., Av. v/sid, Gk. sK'iz'¢ Lat. scind o< *sk®™id
vcharderd ‘pour over’: c'rnatti
\/c"a AV clyati ‘hide, skin’
There are several other caseshfsome of which do not have transparent etymolo-
gies:

acc a‘toward’ etymology unclearx PlIr. *a-sta? (Lubotsky 2001:42)
AV + rccara-fetlock’ (?) RV an-rksara- ‘spineless’ (?)
ducdun&f. ‘calamity’ < dus ‘il + &lna-n. felicity’
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AV + plcda- ‘tail etymology unclear
TS+ parucdepa-prop.n. < parut+ sepa-(Hoffmann 19741975:332)
c"abuka-n. ‘chin’
chavi-f. ‘skin, hide’
chaya-f. ‘shadow’ YAv. saii a; Gk. skig Alb. h'e TB skiyo
ch‘aga-m. ‘goat’
tuc'ya- ‘empty, vain’
(examples fronEWAia.and Lubotsky 2001)

The compoundiucd'na-from /dussuré or Plir. *dus-Cura-, compared with the
more general type of Rredic compound likeluhsansa- < /dussamsas, shows that
the change of PlIr. % into Sanskritcc” ceased to be productive at some point in pre-
Vedic Indo-Aryan. It is known that the compourakat-nothingness’ dates back to a
period when the verb PIE #les > PIlIr. *Has > Sanskrity/as ‘be’ still had an initial
laryngeal, because the compensatory lengthenireg @in-’ < PIE *n- would not have
happened once the root-initial laryngeal had disappeared. In a similar way, the irregular
sandhi found in a few compounds in the\Rda withdus-‘ill-,’ i.e. dudb'a- instead
of dur-caba-, d udas-instead of<dur-dgs-, d udTinstead ofdur-d', d udsa-instead
of xdur-résa-, ord urasa-instead of<dur-résa-, indicates that they are old enough to
be established as lexical units (Whitney 1889:6§199d), if not as old as Proto-Indo-
Iranian, and thus are exempt from application of external sandhi r36&3.(

From a phonological and historical viewpoint, the development of Pl&r<®IE
*s{k/k} into Vedic/(c)d"/ involves the following three problems:

i) Why is/c"/, being a single phoneme, treated as a cluster when preceded by a short
vowel? What does its Underlying Representation look like?
ii) The original Proto-Indo-Iranian sequence&*sontains no aspiration. Where does
the aspiration ofcc’/ come from?
iif) Why is only the *s in the cluster *s lost, while *s before other voiceless plosives
is ‘protected’ as an Extrasyllabic Sibilar§t31)?

i) can easily be attributed to the skeletal structure of the original striogasin the
case of/d"/ < PIIr. *zd", which is also treated as a cluster metrically, €.9.861.11b
narayaso na favah(RV |'=/d"/) but emergence of aspiration (ii) and a Prakrit-like
loss of a cluster-initial sibilant (iii) cannot be explained simply by adding up gradual
sound changes.

In the following sections, | will discuss previous explanations for the development
of PIIr. *s¢ into Sanskrit/cd/, and then seek to account for this apparently irregular
phenomenon as the result of common and regular phonological changes.

§48 Explanation 1: Place assimilatiorts¢ > *&t + occlusion

Wackernagel (1896:156) states that the *s in PIE Had undergone place assimilation
to S already by Proto-Indo-Iranian, i.e. PIER's PIIr. *§5 > Av. s, Ved.cc". He points
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out the parallelism between this change & tocc" and the occlusion gkg to tsas in
yvas‘dwell’ : fut. vat-sya-ti(Br.+) (179).

It is more likely, however, that PIEK-had occlusion in Proto-Indo-Iranian, given
the Nuristani evidence such as Waigalin- ‘empty’ (C: [ts]) < PlIr. *CuHna- and Kati
duc‘ten’: PIE *dekmt (846); hence the Proto-Indo-Iranian reflex of Pl ¥sith place
assimilation would better be written as¢* rather than & (Hofmann and Forssman
1996:103). The whole development according to this hypothesis would be tabulated in
the following chronological order:

PIE *sk *ks  *kt  tk  *sk@ije
1 MEtarHEsis Of *tk! - - - *ko -
2 PepErsEN’s (‘RUKT) Law | —  *kS — *k§ )
3 1ARY PALATALIZATION *sC *€§  *Ct  *CS —
4 *s>*§/ ¢ S — - -
5 2ARY PALATALIZATION - - - - *
PlIr. *§&  *€S  *C-t *CS *€
6 *C> 5/ th - *Bt — _
Iranian *§€  *¢S  *&-t *CS *sC
7 Deoccrusion of *€ *&§ & Bt *SS *sC
8 SS>S *§  *§ — *5 —
Avestan S s St s xSC
Indo-Aryan *& *G8 *B)-V *EE xSk
9 DissiiLaTION Of * €S - *k§ — *kS —
10  Deoccrusion of *€ *&§ - - - -
11  Occrusion of *§ *c§ - - - -
Vedic cd ks 9t ks 8)c

* Here | use the symbol& for a palatal or palatalized sibilant, anélfor a -anterior]
equivalent of the dental sibilant *s (s¢&03).

) Metathesis of the ‘thorn’ cluster. See Schindler (1977a:31).

) There is no *sk” in this environment exceisca(RV 6.75.5).

) Brugmann (1897:559), Himann and Forssman (1996:1@88db).

V) *% in *8-t is licensed as an Extrasyllabic Sibilaf8{).

Essentially the same explanation is given by Burrow (1965:92f.), Hock (1987:151) and
Jamison (1991:83).

One problem with this view is pointed out by Bartholomae (1896:710) and Leumann
(1941:12f.), regarding the occlusion of a sibilant befqg& £ PlIr. *€ (11): according to
them, this hypothesis overestimates the regularity and antiquity of the occlusion*&f *s
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in a cluster of two sibilants. As we noted §43, the occlusion of the first of two con-
tiguous sibilants as ir/vas‘dwell’ : av ats IKAV +) s-aor.2sg.actvatsyatifut.3sg.act.
(Brahmarmt) is probably not a phonological phenomenon, but rather an analogical al-
ternation which gradually emerges in Vedic in certain morphological contexts like the
aorist and the future tense, whereas the occlusion of a sibilant befor@lir. *C is
assumed to have been a regular development.

§49 Explanation 2: Metathesis ofsk

One possible way to explain the discontinuous change of PI'Eirﬂ$>, OIA /(c)dV,
though not found in the previous literature, is to suppose that *s &ndere trans-
posed after Indo-Iranian diverged from Proto-Indo-European, just like the Proto-Indo-
European ‘thorn’ cluster ® according to Schinder (1977a). That metathesis cannot
have been as early as the metathesis of the ‘thorn’ cluster, however, becaus& PIE *s
would then merge with PIERS, which becomeksin Sanskrit. This undesirable merger

is avoided if the metathesis ofkss ordered after thexuxr’ rule.

PIE *sk *ks *k-t *tk *skWi/e
1 MEeraruEesis of *tk - - - *ko -
2 PepERSEN'S (‘RUKI’) Law | — *k§ —  *kS —
3 MetaHEsIs Of *sk *ks — - -
4 1ARY PALATALIZATION *€s *¢§ *Ct *CS —
5 2ARY PALATALIZATION - - - - *
PIIr. *€s *€§ *C-t *CS *sC
6 *€>8/ th - - *Bt - -
Iranian *€s *CS *B-t *CS *sC
7 Deoccrusion of *€ *§s g *Et S *sC
8 SS>S *s  *§ — *5 —
Avestan s S St s xSC
Indo-Aryan *€s *€§ *§)-t *CS *s)C
9 DissiiLaTiON Of * €S *kS *kS
10  BLOCKING OF *C > § *¢s - - — —
11  *t>5 - - — - -
Vedic cd ks 9t ks 8)c

This hypothesis is not readily acceptable in two respects. In the first gPasce,
ERSEN’s Law, or the Rukr rule, remains active until Old Indo-Aryan, although it is
probably no longer a purely phonological rule, and it ifidult to imagine that the
metathesized sequencles*ln (3) remained distinct fromks. It is also unlikely that the
near-merger pre-forms, PlIrcs from PIE *& and PIIr. %& from PIE ’ks, would have
become OlAcc” andksrespectively.
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§50 Explanation 3: Transfer of *s to aspiration
Zubat/ (1892) and Wackernagel (1896:1573uggest that the development of PlEk*s
into Sanskrit/cc’/ is essentially the same as the change of the Old Indo-Aryan clusters
/sW, /s, /sY, /59, /sK into /pp?/, /tt"/, /tt", /cc'/, /KK"/ in many Middle Indo-Aryan
languages, e.g.
Skt. pugpa- ‘flower’ : M aharadri etc. pupg'a; Skt. asti‘is’ : Pali atti; Skt.
drgti- ‘look’ : M aharadri etc. ditt"i; Skt. pasca(t)‘afterwards’ : Gandran
Dhammapadaad'a; Skt. suka- ‘dry’ : Ardha-Magadh sukKa- (Pischel
1900§301ff, von Hinliber 1986:113, 2002:181, Bailey 1946:774).

In featural terms, the transfer ¢d/ into aspiration in Middle Indo-Aryan can be
represented as follows:

1. s P Old Indo-Aryan. 2 {k, c, t, t, p}

2. h P Coda/s becomes ill-formed, and becomes a fricative release,
losing its segmental status.

3 P" All codas are eliminated unless they are multiply linked to an
onset.
£ .
[s.0.] Floating aspiration ([spread glottis]) relinks to the onset P.

4. @ «— P" The empty C slot is filled by a voiceless counterpart 'gf P
| | which is the only possible coda before a plosive.
C C

The problem with appealing to transfer of aspiration to explain the origjtcyd"/
is the hundreds of years of chronological gap between the change from Blio. S&an-
skrit cc", which was completed already in the pre-Vedic period, and the change from
Old Indo-Aryan clusters of the same shaB& to Middle Indo-AryaryPPY clusters. In
other words, this hypothesis fails to prevent Proto-Indo-Iranian SP clusters other than
*s¢ from becoming PP In fact, Vedic does attest a few precursors of the transfgs/ of
to aspiration like the doublet roatk"y a~ vk§asee,’ RV ak'k"al1-ktya from *aksan-
(Thieme 1954:109), or the historically unexplainable aspiration of infsi@} clusters

17“Dasscchauchsk vertritt, beruht entweder auf phonetischer Analogie, indem man statt des seltnen
unaspirierten stimmlosen Doppelpalatals (etwasSgiden rachstverwandten Laut, da&ufigere (?)ch,
sprach, oder es liegt in ur-&Shaus ig.sk ein ahnlicher Fall vor wie in mi. doppelter Tenuis aspirata aus
Sibilant+ Tenuis und in mi. aspiriertem Nasal aussa. Nasal z.B. @.amhakamai. asmakam,unser*”

18This is not the only explanation given by the proponents of this theory. See for example Bubenik
(2003:217), who proposes metathesig/sif/ into /Cy. As we remarked ir§7, we try to do without
metathesis unless the phenomenon in question is otherwise inexplicable.
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as in Vedsp'ij- f. ‘loin, buttock’ : OHG specfat’ (§70), and it is not inconceivable that
an/SP cluster becam¢gPPY already in pre-Vedic. YetSP clusters are perfectly well-
formed in Old Indo-Aryan (cf§31), and examples of the transfer/sfto aspiration are
found only sporadically (Wackernagel 1896:122f.) — quite unlike the sweeping elimi-
nation of coda sibilants in most of the non-Northwestern Middle Indo-Aryan languages.

The explanations by Leumann (194f:}° and Lubotsky (2001:48) are also based
on the transfer of a sibilant to aspiration. Instead of a rather ad hoc use of the term
Prakritism, they explain the transfer more sensibly by pointing out the aspirational nature
of a sibilant in Old Indo-Aryan. The abrupt but thoroughgoing loss of the cluster-initial
*s of *s€ still remains unexplained, but their explanation narrows down the problem of
the origin of Sanskrif(c)c"/ to the chronological gap between Pliré*s OIA /(c)d/
and OIA/SP > MIA /PPY.

§51 Explanation 4: Regular simplification of obstruent clusters

Instead of drawing a parallel between the loss of cluster-initial *s inatisd a similar
phenomenon in Middle Indo-Aryan, | think it is better to explain the development of
PlIr. *st into Sanskritcd” within the context of the simplification of obstruent clusters,
essentially as L. Bloomfield (1911:44) propo$€dnd to view the abrupt but exception-
less loss of the cluster-initial *s and the gap between PIE*©IA cd" and OIA/sP

> MIA /PP as the result of regular phonological processes.

To sum up briefly, Pllr. *6 violates the criteria for phonological well-formedness
in pre-Vedic Indo-Aryan with respect to coutour segments, for P8iis*considered to
have been anfiricate with stop and fricative phases, so that PlIc kas three obstruent
phases in two consonant slots. Just as a cluster of three or more obstruents loses the first
one by the most general rule of simplification, PIli€{stc] becomes [t], which spreads
to the two consonant slots. Since the feature [spread glotts$piration) is redundantly
specified for a sibilant in late pre-Vedic phonology, as in the Sanskrit sandhitréde
> cd" (§54), [tc] is phonemicized as an aspirafe)c’/ and fills in the empty slot of an
aspirated voiceless palatal plosive in the consonant inventory of Old Indo-Aryan.

§52 The ‘Affricate Filter’

The phonemic inventory of Proto-Indo-Iranian is reconstructed with two series of palatal
plosives, primary and secondary. Primary palatal plosives'j and 4 come from
Proto-Indo-European palatalized velaig *§ and ", and secondary palatal$,**j
and %" come from other velars in palatalizing contexts, i.e. before front vowels, e.g.

19 eumann (1941:17) “nachund VerschluRlaut @re idg. palatale& nicht zur Spiran$ geworden,
sondern es blieb auf der Stufe einer palataldinikatac stehen, die dann unter (nichéimer motivierter)
Aspiration sich zich entwickelte,” (19) “Um zucchausssaus idg.sk und zuch auss nach VerschluBlaut
zurickzukehren, so bleibt wohl, nach der Uagtichkeit einer Zwischenstufe urast, nichts anderes
ubrig, als an die Rikritentwicklung eineschausps tsundpsy tsyund auskszu erinnern.”

20Bloomfield (1911:44) “IEsk’(h) (=sk’(h)) becamesk’h > 8k’ > &'t'8’ which was then simplified to
t'S" — written (c)chand pronounced as a prolongeglus decided spirant glide.”
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S0d- adj. ‘bright’ : s6ka- m. ‘light.’

The phonetic values of the primary and secondary palatal plosives in Proto-Indo-
Iranian are estimated as follows. For Proto-Indo-Iranian primary palatal plosive *
both Sanskrit and Avestan have sibilants, but it is reconstructed d¥i@ate in Proto-
Indo-Iranian, primarily based on its reflex as a dent&d@ate/t/ (C) in the Nuristani
languages§46). Primary palatal voiced plosive$ and %" are similarly reconstructed
as dfricates. From the reflexes of PlIrcin prevocalic contexts, i.e. dental fricatige
in Iranian, dental firicate/t5/ in Nuristani, and palato-alveolar or alveopalatal (§4€
and Hall 1997a:208) fricativé in Indo-Aryan, the place of articulation of the primary
palatals can be reconstructed either as dental or as palatal (Degener 2002:109f); the
Proto-Indo-Iranian development o into anterior % in a cluster such as PlIr. *oda-
‘perished’> *naS-ta- > Skt. naga-, YAv. nasta-(Brugmann 1897:559615, Hdfmann
and Forssman 1996:102), however, is better explained by assuming that primary palatal
plosives were not yet depalatalized in Proto-Indo-lranian as in Iranian or Nuristani. In
actual pronunciation, they were probably prepalatal or palato-alveolar, for pure palatal
affricates are not common cross-linguistically.

In the case of the secondary palatal plosives, the palatalization of the original Proto-
Indo-European velars or labiovelars is more recent than that of the primary palatals. If
they were #ricated already in Proto-Indo-Iranian, they would merge with, or at least
be confused with, the primary palatals; hence they are assumed to have been palatalized
velars or palatal stops.

primary palatals secondary palatals
(prepalatgpalato-alveolarfiricates)| (palatalpalatalized velar stops)
Pllr. *elte]  *jldd  *3"[de"] *e[Kel *lgm i [
Sanskrit| /§/ [¢/]1" /il [§d] /h [6] e/ [e/e] i/ [3/de] /0 [6]
Avestan| /y/[s]  /z/[z]  /7/[Z] /el el A/lde] /i [de]
) Hall (1997a:208) argues th4&f was alveopalatak].

As we observed i§46 (and§56), the first occlusive component of the Proto-Indo-
Iranian primary palatals& *j and %" is lost in pre-Vedic Indo-Aryan as well as in
Iranian. Although Sanskritis a plosive, forms such as-ta-, vb.adj. ofyyajjij ‘wor-
ship,” must have gone through an intermediate formt&- (cf. tik-ta- vb.adj. of/tejtij
‘sharpen’ withj from secondary j). The same intermediate stage is assumed for the
voiced aspiratej*, for rid'a-, a verbal adjective offrehrih ‘lick, is considered to have
developed from PlIr. *ji-ta- > *riz"-d"a- > *riz-d"a- by BartHoLOMAE'S Law (§82),
deletion of %z and compensatory lengthening, closely parallel to the development of an
actual sibilant in PIE *misttuds-> PlIr. *miz-d'vas- (*Z = [3/z]) > Sanskritm 1dvas-
‘bountiful.’

All the three primary palatal plosives are thus considered to have been sibilants at
one time in pre-Vedic Indo-Aryan, and their development frdfni@tes into sibilants
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may be generalized as a change of contour segiteints simple segments. Since
primary palatals are the only contour segments in Proto-Indo-Iranian, this amounts to
saying that Indo-Aryan, shortly after it brancheifoom Proto-Indo-Iranian, introduced

a restriction against contour segments. As a contour segment is a segment with two root
nodes under one timing slot, this restriction may be formulated in the following way:

Arrricate FiLTer (active in early pre-Vedic Indo-Aryan): A timing slot may
have only one root node (i.e. only one phase such as occlusion or frication).

An affricate, which has stop and fricative phases under one timing slot, is ruled out
by this filter. Proto-Indo-Iranian secondary palatals were probably notfreteded at
this point, so they passed through this filter. As a filtatricate Ficter merely checks
the well-formedness of a segment; the actual repair process is taken care of by a separate
rule of delinking, which is tentatively formulated as follows:

DeLinkiNG oF MurtipLE Root Nobes: When there is more than one root node
under one timing slot, the leftmost one is delinked.

It would be more cogent, however, if we could view this delinking phenomenon
within the larger context of cluster simplification, rather than setting up an ad hoc rule
just to explain the deocclusion of primary palatals.

§53 Simplification of obstruent clusters

Simplification of consonant clusters is a fairly complicated issue, and | do not intend to
present an exhaustive account of that problem here. Instead, let us limit our discussion
to the simplification of clustered obstruents (i.e. plosives and fricatives), and begin with
easily generalizable phenomena.

It is widely accepted as a peculiarity of Indo-Aryan that /ghtrapped between
two plosives is deleted &rini, Ast. 8.2.26j"alo j"ali, Wackernagel 1896:269, Reichelt
1909:36, Mayrhofer 1986:110f.).

*PgenSRaen): PlIr. *sad-s-&-> RV satta-vb.ad]. ofy/sad'sit, Av. sasta- In Proto-Indo-
European, an *s is inserted in a heteromorphemic cluster of dental stops, probably
in order to prevent the heteromorphemic dental stops from being multiply linked
as required by the Obligatory Contour Princip$28).

*Pr2panSPden;: PIIr. *b"aj-s-ta> Sanskritab'akta s-aor.3sg.mid. of/b"aj ‘share.” *s is
not lost in Old Avestarbbaxst a(Hoffmann and Forssman 1996:231).

*PrvenSRden: PIIr. *(a-)g"s-ta ipf.mid.3sg> gd'a, PlIr. *n-g"s-ta-> Sanskrita-gd'a-
vb.adj. ofy/g"as‘eat’ (Leumann 1952:33).

2IA contour segment is a segment with one timing slot and two root nodes, which roughly correspond
to articulatory gestures or acoustic phases in phonetic terms.
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*PrparSRaen: PlIr. *Cats-taibecomes Sanskritage, pres.3sg.act. of/caks'see.’ If the
medial sibilant of the clusterést was deleted already in Proto-Indo-Iranian, it
would further become3t in Proto-Indo-Iranian (PlIr.&t > PlIr. *5t), and *c&tai
would then develop into Sanskiige and YAv. caste(a). This is the view of
Wackernagel (1986:230), Reichelt (1909:883.3), Macdonell (1910:47), Allen
(1974:111) and Wiedenmann (1992:244). However, deletion of a medial sibilant
does not occur in other Avestan forms suckasta< PlIr. *sad-s-&-. If a primary
palatal plosive triggered theukr rule and changed a following *s into anterior
*8, PlIr. *Cats-taishould have become¥cs-taialready in Proto-Indo-Iranian, as
observed by Bartholomae (1896:723) and Renou (1952:62); if so, the simplest
hypothesis might be that the cluster-initid@ s lost already in Proto-Indo-Iranian
(> *Casta-) (b).

Alternatively, it is also possible that the cluster was still intact in Proto-Indo-
Iranian, except that the *s had become anter®by the‘rukr’ rule. In Iranian,
where the general simplification rule discussed below applies, the cluster-ibitial *
is lost, as YAv.caSteshows. In Indo-Aryan, on the other hand, a new rule deletes
the medials/, leaving *cat-tai which would also result icage (c).

(@) (b) (c)
Pllr. *Cats-tai> Plir. *cacs-tai> Pllr. *Cats-tai>
PlIr. *Cat-tai > Plir. *Cas-tai> *cac-tai> *caS-tai>
Pllr. *Cas-tai> Skt.cade YAv. caSte Skt.cage YAv. caste

Skt.cade YAv. caSte

As far as heteromorphemic dental contexts like Pllr. *sad-sate concerned, this
phenomenon has no exception, and probably holds for *s between other plosives as
well, although we are not sure about the simplification process when the first plosive is
a primary palatal, which is not a stop but dirigate.

Srtray ErASURE OF /9 In pre-Vedic Indo-Aryan: Plir. *s» 0/ T__T (T: stop),
or possibly P P (P: plosive).

There is a case, however, where this rule does not seem to wdfkida-psnya-
‘alle Milch(labung) habendKEWA)’ is taken to come from PIIr. *-pstnya-, a deriva-
tive of PlIr. *pstana- ‘breast,” with deletion of *t instead of *s (Forssman 1968:85
Younger Avestan also has°dva-fSn 1‘with protruding breasts,” and the simplification
might have taken place already in Proto-Indo-Irarffarin Iranian, there are at least
two more cases of loss of a cluster-internal dental (Reichelt 1909:36). PIE *gpt-s
loc.pl. of *népt/népot- ‘grandson,’ for which no Indo-Aryan form is attested, becomes
nafSu(c ajn Old Avestan. Although not involving a cluster of three obstruents, YAv.

22f the similar loss offt/ as in Greelnyks Latin noxnom.sg. ‘night'< *nok"t-s and Latin *postne-
*posne> p onebehind’ (Leumann 1926-28:209) belongs to the same phenomenon, simplification of a
dental stop in a coronal context might date even further back.
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a-sna-adj. ‘successful’ is derived by Bartholomagi\Wh, s.v.) from PIIr. *a-zd'-na,

with the same root as Sanskijs af)sid” ‘to succeed’ (cf. Kuiper 1939:28). In these
three cases, *t stands next to *s, and next to *n in two of them: thus a cluster-internal *t
might be deleted when it stands next to another coronal.

In order to draw further generalizations, let us examine forms with simplified ob-
struent clusters other than the tyfiesP. Some are already simplified in Proto-Indo-
European or Proto-Indo-Iranian.

PIE *prk-ské-ti ‘asks, Sgnskrip‘rcchéti: Since no Indo-European language preserves
the cluster-initial X, it is considered to have been deleted already in Proto-Indo-
European §47).

PIE *h,es-si ‘you are,’ Sanskdési. As we noted in§33, the geminate *-ss- was simpli-
fied to *-s- already in Proto-Indo-European. This degemination might have been
motivated by other phonological restrictions of Proto-Indo-European.

PIE -Tc-: According to Klingenshmitt (1982:129), Sanskiiaéams-comes from PIE
*de-ok-ubs- with early loss of *d and compensatory lengthenipafic asafifty’
is explained from PIE *perile-ckmt in the same way.

*PlpaPaen) > PIIr. *St: PlIr. *netta- > YAv. naSta; Sanskrinaga-. The first occlusive
constriction of the cluster PIIr.¢t ([tct]) was lost before the split of Iranian and
Indo-Aryan §48); this sound change must be reconstructed for Proto-Indo-Iranian
in order to explain the dierence between it and the Indo-Aryan rule *PsPP.

This is not a case of cluster simplification in the traditional sense, but | cite it
here because the occlusive componentag*ost outside the usual context of the
deocclusion of the primary palatals before vowels.

PlIr. *kturiHa-: > Sanskrittur'tya-fourth, by loss of the initial *k.
PliIr. *pstana- > stana-‘breast, by loss of the initial *p.

Pllr. *vrek + -tvi > vrktv (RV 10.87.2), gerund of/vrasgvrsc ‘hew.’ But alsovrgtva
(AV'S 8.3.2) andrragumetc. according to As8.2.36.

PlIr. *napt-d'yas> nad-d'yah(RV 10.60.6a), dat.pl. ofiapt(r)/nap at‘grandson’:
Which of the cluster consonants *p and *t is lost remains an open question, for
the loss of the cluster-initial *p would creatéd-d'yah but *nap-Byas could
also end up asmad-Byah by place dissimilation as imd-d'yah « *ap-b'yas,
dat.pl. ofap-‘water.’

Pllr. *¢i-ck-5-: Although Sanskrisiksti ‘help,’ desid. ofysak‘be able, can come both
from *§i-§[k]-sa- and %i-[§]k-sa-, Av.six5-shows that € is lost in the cluster&ks,
for *€§ would develop int& in Avestan. Cf. At 8.2.29skohsanyog adyor ante
ca[1.16 padasya23lopah 26j"ali].

PlIr. *di-db"-sa-ti: > dipsatidesid. ofy/dab ‘deceive.’ There are other cases of this
formation, such as/pad‘step’ : pitsati, but as Leumann (1952:47) points out, not
all of them result from a purely phonological process of simplification.
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A medial cluster of three obstruents and an initial cluster of two plosives are regularly
simplified, but there are also cases of two medial obstruents undergoing simplification.
Except for Indo-European *-ss-, which can be explained independently, such sequences
contain a primary palatal¢: so that there might be some restriction regardifigcates.

An obvious common feature of these examples is that there is no demonstrable case
of deletion of a cluster-final obstruent; on the contrary, it is possible in almost all cases
to argue that the cluster-initial obstruent is deleted. A general rule of obstruent cluster
simplification from Proto-Indo-Iranian to Indo-Aryan and Iranian seems to be to drop
the initial one?® Furthermore, Wackernagel (1896:127, 1905:213) gadda ksaranfir
(RV 7.34.2) and the compourtlva-ksah‘Himmelsherr’ (Geldner) as examples of ex-
ceptional Sandhis ks/ > -0 ks-, but they might actually reflect an older rule of obstruent
cluster simplification such as that discussed Rérearini notes in As. 8.3.355arpare
visarjan Iyafthat a finals/ (— ‘/Ry’ — /by) mandatorily remaink instead of becoming
s before a plosive when it is followed by a sibilant, unlike before a plosive followed
by a vowel, as in R 5.28.2bhaviskrnvantamor RV 7.54.1av astogpate (Ast. 8.3.39
inah sah). The Taittinya-PatiSakhya also provides retention bbefore/ks in TPr. 9.3
na ksx-parah (2. sasf’anam us‘aam). These rules might also be due to a restriction
against conjunctions of three obstruents. Shevelov (1968)188 Slavic, Leumann
(1926-28:208) and Sommer and Pfister (1977:190) on Latin, and Orel (2000:101) on
Albanian make similar observations; but in Old Irish, PIE *sp- developssa@cCone
1996:44), and Old Prussian haspmasseventh,” where *t in *-ptm- seems to be lost
by simplification (Meillet 1922:17, cf. OCSedmil. Thus loss of the first of clustered
obstruents cannot be posited as a common Indo-European rule.

Against the general rule deleting the first of a cluster of obstruents, Indo-Aryan inde-
pendently developed a special rulsasure or Stray *s, which stands in a disjunctive
relationship with the former; as an ‘Elsewhere Case’ in Kiparsky’s terminology, it has
priority over the older and more general rule. Deletion of the middle one in a medial
cluster of three obstruents seems to be limited to PIIr. *t followed or preceded by *s.

Deletion of a Cluster-Initial Obstruent (PH)

Erasure of Straysy (Indo-Aryant)

Deletion of *tin a
Coronal Environment (Plir.—Av.?)

§54 Regular development from*s¢ into cc

In §52, we proposed that primary palatal plosives are ruled out b thecare Ficter
and lose their occlusion by delinking of the first phase or root node, without consid-

23C. Wilson (2001:167) formulates the same principléra@ntory-restricted first consonant deletion
for languages in general.
240ldenberg (1912:34) considers the emendation faoka to xad'a(s) to be unnecessary.
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ering primary palatals in consonant clusters. And in the preceding se§&a), (we
tried to draw generalizations about simplification of clusters composed mainly of three
obstruents, without considering sub-phonemic phasefridates.

As we just saw above i§53, however, cluster simpification occurs not only in a
cluster of three obstruents, but also in a cluster of two obstruents when one of them is a
primary palatal plosive. Primary palatal plosives wefigi@ates already in Proto-Indo-
Iranian §52), and as they had stop and fricative phases, a two-obstruent cluster with a
primary palatal might have been ill-formed, just like clusters of three or more obstruents.
Proto-Indo-Iranian *& also has three obstruent phases in two consonant slots, so it too
is ill-formed in that sense.

Now, if a cluster of three obstruents, including a cluster of two obstruents of which
one is a primary palatal, is ill-formed in early pre-Vedic Indo-Aryan, and so is a sin-
gleton primary palatal because of tAerricate FiLTER, the question arises as to which
is repaired first. Delinking of the first of two phases and deletion of the first of three
obstruents are phonologically motivated by a universal tendency call€ohtae First
PrINCIPLE, I.€. @an onset consonant is incorporated into a syllable with higher priority than
a coda consonant, and hence is more resistant to phonological processes such as dele-
tion. Since these two processes are based on the same principle, it is possible, though not
necessary, that they were actually two manifestations of one and the same phenomenon.
If primary palatals first undergo wholesale repair by delinking of their first phase, PlIIr.
*s¢ would lose the occlusive part and becoms,*s quite implausible sequence even as
an intermediate form. If, on the other hand, deocclusion and cluster simplification is the
same repair process, as | proposeand *<€ are simultaneously simplified to¢[and
*[t ¢].?® As the skeletal structure of the two consonant slots still remains, the remaining
[t] and [¢] spread to those two consonant slots.

We will discuss in§71 and§72 that a sibilant is redundantly aspirated in late Old
Indo-Aryan, i.e. the feature [spread glottis] is explicitly specified for a sibilant in phono-
logical representation although it does not change the actual pronunciation. In pre-Vedic
Indo-Aryan as wellBartHoLoMAE' s Law stops to work on a *'Ts cluster and ‘Aspiration
Throwback’ starts to be triggered by an *s, and it is safe to assume that *s was treated
as aspirated in late pre-Vedic Indo-Aryan.

Redundancy rule: An oral fricative is [spread glottis] in Indo-Aryan.
[-sonorant;+continuant]— [spread glottis].

Of course, this does not mean thatwas also treated as aspirated in pre-Vedic, but the
Sanskrit sandhf-t §/ > cc suggests that this was the case by the time of tipecRa.

ZSAlternatively, we could argue that Plirc*underwent deocclusion before a vowel but thiairt the
cluster *€ remained an féricate, for the stop in an *sC cluster sometimes follows féedént path of
development from a singleton, as in e.g. the non-applicatioBrofim’s Law to a voiceless stop after
voiceless fricatives in Gothightau ‘eight’ or OHG niftila ‘niece’ (Prokosch 1939:60). In that case, Indo-
Aryan would difer from Avestan, where both a singletot &nd a t in the *< cluster seem to become
sibilants (§48). | thank George Cardona for pointing out this possibility to me.
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Thus it would be natural for §| to be phonemicized as an aspirat€’/, filling in the
gap of a voiceless aspirated palatal in the phonemic inventory of Sanskrit.

If, as we assume,/t¢/ preserved the two timing slots of the original sequence PIIr.
*s¢, its actual pronunciation was probably nef put rather [t], just as plosives are
doubled in other plosive-continuant clusters suclpatsa- ‘leaf,” which is pronounced
pattra- with unoriginal gemination of thg/ (§23).

After this period, the ‘one phase for one slot’ restriction ceases to be active, and
affrication of the secondary palatals takes place. Pilarid § thus become theffricates
c andj; as a combination of aspiration and frication is still prohibitef, Fecomesh
instead ofj". Furthermore, a new restriction against voiced fricatives emerges, and
*z and *Z are eliminated. While the former is lost with compensatory lengthening and
retroflexion if it is in arukr context, the latter undergoes occlusion and merges with the
affricate;.

One timing slot can have two root nodes, i.griaates are allowed.

Sirant Voicing Firer  (§36): A voiced ([voiced]) oral obstruent
([-sonorant]) must be a non-continuart¢pntinuant]) (i.e. no voiced frica-
tive). Arranged after thérrricaTE FILTER.

The development of the Proto-Indo-Iranian primary palatal plosives and the cluster
*sC are summarized as follows:

Pllr. early Pre-Vedic late Pre-Vedic Vedic
Aftricate Filter  Sibilant Voicing Filter

Aspiration of Sibilants—
Obstr. Cluster Simplif. -
Stray/s/ Erasure

*sC *[st] *Ttel *[t ¢ g1 /(€)'
*¢ ] [l il Q[s.g.]] /§
*3 0 ] “[2] “[ e /i/
N *[ 2" *[ A] /v

([s.g.] stands for [spread glottis].)

One question not answered here concerns dialectal variation of Sgiesktit In
the preface to his edition of the Kwt Sarhita, von Schroeder (1900:XIf.) remarks that
the ligature which looks lik&c' in Kashmirian manuscripts is simply to be reed!.
Witzel (1979:16), on the other hand, considers that it is acti&lyand might reflect
an archaic pronunciation of Kiaé school, at least in Kashmir. If that was the case, we
need to reconsider whether terricate FiLter operated on the whole of pre-Vedic
Indo-Aryan, or only on some of its dialectal varieties.

Sanskrit manuscripts written in the Malayalam script hesi@ place ofcc” (Yasuke
Ikari, p.c.). In this case, it is probably not a reflection of dialectal variation, but of native
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grammarians’ understanding of aspirate plosives as composite sounds (cf. Deshpande
1976:174f.)%°

§55 Summary

Primary palatal plosives in Proto-Indo-Iranian, which originate from Proto-Indo-
European palatal stops, werérecates in Proto-Indo-lranian§$2). Between Proto-
Indo-Iranian and Old Indo-Aryan, there was a period when all primary palatals were
spirantized §46, §56). During that period, we propose that a new restriction called the
ArrricATE FILTER, Which prohibits more than one root node (or articulatory gesture) for
one consonant slot, was activeftidcates, which were ruled out by this filter, changed
into sibilants by losing their stop component.

Simplification by delinking the first root node also seems to be the most general
procedure for dissolving a cluster of more than two obstruents in Indo-AgE8).(The
same procedure is considered to have caused the apparently irregular development from
Proto-Indo-Iranian *& into Sanskrif(c)c/ (§54).

Once dfricates were eliminated in early pre-Vedic Indo-Aryan, however, a new re-
striction against voiced sibilants emerges, which we callSisa.ant Voicing FILTER
(§36); *z" becomegh/ and *zis either deleted or rhotacized, whil& tegains occlusion
and merges witlj/ from Proto-Indo-Iranian secondary palata($38).

Due to the Indo-lranian secondary palatalization, development®irits /(c)c,
redfrication of primary palatal 2, and occlusion of sibilant clusters which has created
the diricate-like clustergky and/ty (§41, §42), Indo-Aryan is rich in firicate sounds

(8§44).

2E.g. RPr. 13.16s0snat anta sggnanam ‘umanahutsast anenavith Uvata’s commentargak arasya
§a ity anenaandSCA 2.1.13tak arasya sak ara-lak araymra-sast anah
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Chapter V. Aperture /Stricture

§56 Deocclusion of Proto-Indo-Iranian %" and *j"

Proto-Indo-Iranian # and %" lose oral constriction completely, and only the aspiration
component is left in its outcomy/, a voiced or semi-voiced pharyngeal fricative which
is roughly equivalent to IPAf]. Since all oral constriction and oral place features are
lost, this change can be called ‘debuccalization.’

Based on the assumption thBirTHOoLOMAE'S Law Operates on *-s- sequences,
creating intermediate forms with *or *z", e.g. PlIr. *dif-sa-> *dib-z"a-, and that
Plir. *misd"a- ‘reward’ and *rj"-ta- vb.adj. ‘licked’ > *rij-d"a- develop in the same
way intom fa- and-rif'a- respectively, we may safely posit aspirated and unaspirated
voiced fricatives for pre-Vedic Indo-Aryar§86, §73). In §54, we argued that PlIr.
*3" loses occlusion and become®'in pre-Vedic, due to a restriction against multiple
root nodes which we cal\rrricate FiLTer; we then proposed that a restriction called
SirLanT Voicing Firer rules out %" as well as 2. We will propose in§72 and§75
that Indo-Aryan sibilants have the feature [spread glottis] redundantly and behave as
if they are aspirated. If this hypothesis is valid, aspiration adds another axis to the
coordinate of the featuresyoiced], [zsonorant] and£continuant] which we discussed
above in§36 with regard to the voicing of fricatives. According to these assumptions,
voiced fricatives and the voiced aspirated palatal plosives should have gone through the
following stages of development:

PIIr. a4 I 1 (2 N 2 I 2 R £
AFFRICATE FILTER — * — * —
Repair:DELINKING — *[ 2] — [ 2 —
AFFRICATION OF *[5]? — — [z] — *[ "
SiBIL. Voic. FLTER * * — * —
Repair processes| *[s(/0/r)] *[d&] —  *[d&" —
DEBUCCALIZATION — — — [6] [6]
Repunp. Asp. oF /S | *[S(sg)] — — — —
Sanskrit Slssgy] jld] jld] h[G]  h[f]

(‘" in this table denotes violation of a filter. ‘s.g.” stands for ‘spread glottis,’ i.e. aspi-
rated.)

In the third line from the bottom of this table, the primary and secondary palatal
voiced aspirates, which are both considered to have becaii b this stage, undergo
debuccalization and becomi@][ Since we are not sure what exactly triggered this sound
change, it needs to be posited as an independent rule.

DeBuccaLizaTioN oF VoICcED ASPIRATED AFFRICATES: In pre-Vedic Indo-Aryan,
a voiced aspiratedffricate loses all oral features. Applies aftéiriaation
of secondary palatal plosives is complete, if ever.
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With regard to this debuccalization, we do not understand why the fricative oral
constriction had to be totally lost while other voiced aspirates remain as such, and exactly
which two features are incompatible with each other. Stipulating yet another filter which
rules out cooccurrence of frication and aspiration is just a restatement of the fact and
does not yield much insight.

In the above table, th&rrricaTiON OF *[ 5], if it ever took place, must be placed after
the Arrricate FiLter and repair rule, but it need not necessarily precedeStieant
Voicing FiLter and its repair processes. A crisp line cannot be drawn betwedbDethe
BUCCALIZATION OF *[ d2"] and Repunpant AspiraTioN oF /S/, due to lack of evidence for
relative chronological order.

Whatever the case, a repair process delinks not the aspiration but the oral compo-
nents of §" or */j"/. Among the constituents of these sounds, aspiration surfaces with
the highest priority, as [i] remains when all the oral features and the feature [cont] of a
voiced aspirate are lost. If we follow the model of Clements (1985) and group these fea-
tures under the Supralaryngeal node, in contrast to the Laryngeal node to which [spread
glottis] belongs, the preservation of [spread glottis] in Indo-Aryan debuccalization may
be generalized as the following principle:

LarynGeaL FirsT PrincipLE: N INdO-Aryan, laryngeal features appear in the
Surface Representation with a higher priority than oral features.
Max-10(Lar) > Max-10(Oral)

§57 Deocclusion ofd"/ and /b"/: Examples

The sporadic change ¢él"/ to Sanskrith includes both Proto-Indo-Europg&moto-
Indo-Iranian *d > h and synchronic fluctuation betwegaf/ and/h/ in Sanskrit; it is
complete in some morphemes, but is apparently still in progress in others. The following
are the examples of the deocclusion of shd *b" with solid etymologies (von Bradke
1886:65T., Wackernagel 1896:2%0, Bloomfield and Edgerton 1932:65:

h from *d", /d"/:

a) endings. The 1st pl. and du. middle endings: Primarghelpl., -vaheldu., sec-
ondary-mahilpl.,-vahildu., subj-mahailpl.,-vahaildu.
The 2sg. iptv. ending of athematic sterubi/~hi: -hi is usually chosen after a
vocoid. See59 for individual examples.

b) sufixes. Locatival adverbial $fix -d"g-ha: iha ‘here, sah&'together, kiha‘where,
visvah# a‘everywhere,’'samahairgend, so oder so’RW) :: ad'a ‘there, then,
kad'a- as inkad'a-priye voc.sg. (R/ 1.30.20),kad'a-priyahvoc.pl. (RV 1.38.1,
8.7.31),sad'a- as insad'a-mad-etc.

Sufix -hi: uttarahi‘northerly’ (SB 2.1.2.9, 3.2.3.15, As5.3.38),daksn ahi‘weit
rechts, weit im 8den PW)’ (Ast. 5.3.37).

1See§82 for the markedness of [spread glottis].
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c) nouns. ‘house’grha-‘house’< PIE *g"rd"0- (EWAia); gehya{RV 3.30.7b);géhya-
adj. ‘present in the house’ (AVP 6.14.8, 7.11.3, Y¥gha-‘house, gehayaVSM
30.9=VSK 34.2.1 (Kuiper 1938:30L).

‘red’: rohit-, rohita-, rohiny -lohita- in nilalohita-(RV 10.85.28) =:rudni- as in
rudni-kr a-(RV 2.14.5),rud"ira- (AVS 5.29.10).

d) verbs. y/d"a'put’: hita- vb.adj. as inhita-mitra- (RV 1.73.3, 3.55.21)hit avat-(RV
1.180.7)-hiti- as inasmeé-hiti{RV 10.108.1) deva-hiti-(RV 7.103.9),puro6-hiti-
(RV 7.60.12, 7.83.4) ::d"iti- as innema-diti- (RV*), mitra-d"iti- (RV 1.120.9),
vana-diti- (RV 1.121.7),vasu-diti- (RV®), d"it avan{RV 3.27.2, 3.40.3).
vah‘say’: ‘aha3sg., ahis3pl. (RV+).
v/sparhisprh ‘strive”: sprhayati pres.3sg.act. :y/spardy/sprd" ‘rival’: spard'até
pres.3sg.mid.
y/rohruh ‘grow”: rbhati pres.3sg.act. /rodrud" ‘grow’: rodati pres.3sg.act.
(RV 8.43.6),rod"at pres.inj.3sg.act. (R 1.67.9). Possibly contamination (ot
1987:27Tt.).

h from *b", /b"/:

e) nouns. Vedkakuha-< kak(ld- :: kakulba- ‘eminent’ (Kath.)
Ved. dab'ra- adj. ‘little, scanty’ ::dahra- adj. ‘little, tender’ (Kath.+), dahara-
‘little, thin’ (Up. +).

f) verbs. y/grab'~grah ‘seize,’ grhnatupres.iptv.3sg. (R 4.57.7); hasta-ghya- (RV
10.85.26, 10.109.2).

In most cases, the deocclusion seems to be an idiosyncratic property of the mor-
pheme in question: For example, while the (post-)Proto-Indo-European ending*dimed
is always-mahein Sanskrit and PIE *-8 becomes Skthiin most postvocalic contexts,
the dative infinitive endingadyai never occurs witt, nor does the adverbial fix -d"a
‘—fold,” and the Proto-Indo-Iranian locatival fix *-d"a is-d"a in some words aneha
in others. Due to such irregularity and lexical idiosyncrasy, deocclusion has tradition-
ally been understood as adRrtism (Ascoli 1868:258) or attributed to dialectal variation
(von Bradke 1886:693, Meillet 19113:123).

Although deocclusion of voiced aspirates becomes commoner in most Middle Indo-
Aryan language$,/d"/ reflecting PlIIr. *d' is sometimes preserved or restored in forms
whose Sanskrit correspondents haye Meillet (19123) points out that the Northwest-
ern languages (Vedic, 8htazgahi and Manseha Asokan) have more forms witfn/
than others.

2Cf. Bloomfield and Edgerton (1932:65): “The popular texts, AV. and most of tihg&&itras, seem
to like grah a little better, but they are not consistent .... Perhaps the same preference may be dis-
cernible in TS. and KS. R and other archaizing texts—seemingly including VS., MSB, and ApMB
[=Apastambha-Mantradtha].—and the R. sutras prefegrabhon the whole. But really the one stable
factor is inconsistency.”

3Pischel (190G188), Geiger (199437), Bloch (1965:68[65]).
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Plir. *id"a > Vedic iha :: Pali id"a ‘here’ beside less frequeitta, Asokan
(Girnar and Dhauli, vs. SEhtazgahi iha: Hultzsch 1925:Ivii),'Saurase|_’,1
Magadh and Avani id"a (Pischel 190266, von Hiruber 1986:24,
2001:179)

Skt. geha- ‘house’ :: FRali geha; and geda- Anguttara-Nikya
1.154.1=3.128.23 (perhaps to be r'eanﬁha-: EWAia.s.v., Kuiper 1938:-
301), Asokan (Manseha) gehafani, Saurasengeha(Pischel 190%366a)

In the following sections, we will examine whether any phonological explanation is
possible for the deocclusion of *d/d"/ and *0'~/b"/.

§58 Influence of tonal contexts?

Wackernagel (1896:251) points out that the deocclusiofusfand/b"/ takes place in

the contexts,g[_V as inhita- and V_V, with the exception ofgrhnatu(RV 4.57.7)
andhasta-ghya-(RV 10.85.26, 10.109.2), which according to him may be explained as
analogical to other forms ofgrab" ‘seize’ followed by a vowel. Ih from an initial/d"/

or /b"/, the only example of which ikita- from =d"ita-? originally occurred only after

a word or a compound member ending in a vowel, the environment for deocclusion is
reduced to intervocalic positioiib{d.).

Skt. /h/ originating from PlIr. 5" and %" occurs after a word boundary, vowels, lig-
uids or anusara, and before vowels, glides, liquids or nasals (Wackernagel 1896:244).
The context where PlIr. *band *d' become Skt/h/ is quite similar to this, i.e., after
vowels or word boundary (e.ita-) and before vowels, glides, liquids and nasals. The
only unique condition for the deocclusion of'*dnd *i' is that they are almost always
preceded by a vowél.

a)\V Vv?

Wackernagel (1896:252) further tries to narrow down the environment to the position
after an unaccented vowel, i@/, /b"/ > [+continuant)/ V. .8 Since there are more
unaccented vowels than accented, this generalization inevitably involves overgeneration.
To support this idea, Wackernagel brings up the following arguments:

i) Lack of udatta accent on the vowel befofig in forms such ash4, kakuhéa; grha-,
barjaha- balihrt-, rauhina-, saha

i) The h of the rooty/grah/grab" ‘seize’ appears only after an unaccentgdn all but
the tenth book of the &veda, which represents a relatively younger layer of the
text.

4A similar case from a dierent period is Sktyb"av/b" u'become’:bMavati :: Pali hoti.

Syda'put’: hita- still has to be ascribed to some environment peculiar to this lexical item.

6“lhre eigentliche Stelle hat die Umwandlung wahrscheinlich hinter unbetontem (oder, wenn der An-
laut betrdfen ist, vor unbetontem) Vokal”.
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i) The second singular athematic imperative endinglis when dfixed to a full-grade
of a root, e.g.v/as ‘be’: ed'i < *az-d"i, y/b"av/h"u‘become’ andvybod/bud’
‘wake’: bod", vyodwud' ‘fight: yod'i, vyavyu ‘keep away’: yuyodi, y5a
‘sharpen’:sisadi (§59). The preservation gfl"/ in these forms might be due
to an original accent on the full-grade root vowel.

iv) The Rgveda hasod"ati, present ofyrod"rud", besiderohati; rod"a- and aroédana-
have no counterpart witftn/ in the Rgveda.

b)V_V?

Among the examples cited above, the vowels which followtdmnesulting from the
deocclusion ofb" in kakuha-anddahra- (to which Wackernagel addsalihft-) have
a high tone. There are also examples/d¥ followed by a vowel with a high tone
which loses its occlusion. For example, the words formed with the locatitie& show
fluctuation of/n/ ~ /d"/; they may be grouped @sa, kiiha, sah& ad'a, kad'a-, sad'a-.”
If the initial high tone ofkiihain the first group is the result of analogy after (/k(g),2
a more common word for ‘where,’” these forms could be taken to suggest the possibility
of a pretonal context for deocclusion. This generalization, however, faces too many
counterexamples: thus forms derived from the rggtab/grah ‘seize’ such asgrhya-
or graha-, and the stemaah-ya-androh-a/r6d"-a- from y/nah and+/rod"roh, do not
agree with this pattern; and formsfBxed with -d"ahave a high tone on the fixal
vowel except fordvi-d"aandtri-d"g which are oxytonic according to A5.3.44. but
paroxytonic in the R (WackernagelAiGr. Il § 215). Finally, forms such as\Rmitra-
d"iti-, vasu-diti- :: deva-hiti; puro-hiti- do not fit any phonological generalization.

§59 The athematic imperative 2sg. endingd"i/-hi

The second person singular imperative ending of athematic verbs in Sanskrit is either
-d"i or -hi, which are usually added to zero-grade stems. The rule for choosing be-
tween-d"i and-hi in Classical Sanskrit is summarized by Kielhorn (182670§261)

as follows:

“The term[ination] dhi of the 2 Sing. Par[asmaipagdactive voice] is
changed tdhi after special present] [athematic] bases ending in vowels
(except injuhudhifrom hu) and semivowels. It is dropped after the special
bases of roots of the 5th and 8th classes, when thedin&these bases is
preceded by only one consonant. Roots of the 9th class that end in conso-
nants substitute in the 2 Sing. Pamna(or ara) for n ihi(or nih)”.

Although this ending must have been *dn Proto-Indo-Iranian, given Avestan
-di/-6i, -hi has been generalized in Sanskrit. In Vedic, however, arclioccurs in
cases other than those listed above. Leaving aside anomalous forms with full-grade

’As for the accent of/isvaha which contradicts to this pattern, Wackernagel (1896:252) suggests
influence of the synonymisvaha
8kthaRV™® including derivative forms kvaRv34.
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root vowels such abod'i, yod'i etc., the following are the examples which draw our
attention regarding the choice af"i and-hi (examples from Whitney 1889, Macdonell
1910§505, Bloch 1929 and Turner 1937):

a) present imperativei/havhu ‘sacrifice’: juhud'i (MS 1.8.1, 1.4.13, 3.6.6, &h. 6.1,
Kap.K. 3.12);v/aV/u‘assist:avad'i® :: y/ayi ‘go”: ihi (ed'i'%); y/brav/bru: bruhi
(, v/staystu: stuh) etc.

b) aorist imperative (Whitney 1888839): vkarkr, krnoti : krd"; y/varpr, vrnoti : vrd"i
(RV?); /sraysru, Smoti : srudi; y/spayspr, spmoti : sprd'i (RV 5.3.9, 8.66.14);
v/gam gacchati: gahi but alsogad'i (RV 8.98.4); cf.y/yam yacchati: yand'i
(RV).

c) intensive imperative (Whitney 188:011): vkar/kr ‘praise’ : carkrd"i :: v/daydr
‘split’: d adhidardrhi or vjar/gr ‘wake’: jaghi.

i) alwaysh: §isThi(RV) :: sisai, sasad; krnuhi, -1:: krd"i or §mud™ spmuhi (RV
10.87.7) ::sprd™i; ihi :: krd", Srud'i etc.

ii) fluctuating casessmud™(RV 4.9.7, 8.3.18, 8.13.7) smuh1, -i(RV’); gad'i (RV
8.98.4)~ gahi (RV).

iii) alwaysd": krd", -7 vrdli (v/varir ‘cover, ward of, vrnoti pres.); Srud', -1
sprdi (RV 8.66.14, 5.3.9), A 6.4.102ru-8mu-pr-kr-vrbya-s ¢andasj juhudi
(MS, Kath., Kap.K.); vb"av/"u‘become’: bod'i (RV***1) (Grassmann, Got
1987:218n on 7.75.2)ybodbud' ‘wake’: bod (RV!%1) (Grassmann, Got
loc.cit); vyodiyud fight': yod'i (RV 5.3.9),yuyodi (RV7), Ast. 6.4.103anitas
ca vas‘be’: ed'i; y/sasorder: §adi (RV 2.28.9), As. 6.4.355a hausasatl
(RV 7.1.20, 25)5i5 ali (RV4).

§60 Minimal Word e ffect?

It should be noted thatl"/ is unexpectedly preserved in a few forms of two morae or
two syllables longkrd", vrd"i, srud'i andsprd"i. Turner (192%1975:2923! considers
the ending-d"i to be protected from sound changes characteristic of endings, such as
deocclusion, in disyllabic forms.

Of other forms retainingd"/ which are more than two morae or two syllables long,
Whitney (1889:245§652) explainguhud'i as avoiding recurrence dfy/ in two succes-
sive syllables. Thed" in carkrd"i andsmud™imight have survived the change because
of an analogical influence of the frequently used aorist imperakina®é andsrud'i cor-
responding to then®?

9An anomalous form by ritual motivation according to 8¢1987:106n).

10samamantra-Bxhmam, Gobhila-Ghyasitra.udakenaidli, Bloomfield and Edgerton (1932).

1141]n dissyllables the consonant of the termination, sharing presumably in the main stress of the word,
is not so liable to special treatment. It is therefore not without significance that the imperatives of root
aorist stems, being dissyllabic words, show more forms vadfththan the present stems”.

12Bloch (1929:176) ¢rnudhiqui coexiste avegrnuhi est refait sucrudhicomme A. V.carkrdhi sur
krdhi.”
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Another possible example of an archaism preserved in bimoraic woIGgAiss-
MANN's Law, regressive dissimilation of aspiration in adjacent syllables. This rule does
not apply to the stems to whicki"i~hi is attached, e.guhud'i and not<jujud™, d"ehi
‘put!” and notxdeH, except in the following 2sg. imperative formid"/-hi:

vhan ‘smite’ : root aor. iptv.jahi (and not<hali/<had'i) from *g*"n-d"i
through *d'n-d"i. Ast. 6.4.36hanter jah(6.4.1angasya6.4.35hau). YAv.
ja'si, OPjadiy.

It might be possible that a minimal word length of two morae somehow caused
this form to resist the newer tendency not to apphassmanN’s Law across morpheme
boundaries. Since the trimoraic fotmod'i (: v/b"av/b"u‘become’) shows the same ar-
chaism, the unexpected application of the law would be related to the length of two syl-
lables rather than two morae. Thetsfits in the two-syllable window oGrASSMANN' s
Law, and the root-sftix boundary which usually blocks the applicationG@fassmann’s
Law fails to do so.

§61 Rule formulation

The deocclusion of *din the forms cited in§59 does not seem to tilt towards any
particular lineage of poets, and *develops dferently in very similar environments
such astuhi: srud" or mitra-diti- : deva-hiti- It seems to be dicult to get around the

fact that no single phonological formulation or dialectal generalization can satisfactorily
explain all cases of deocclusion.

a) *d" after front vowels other thae< *az

It is worth noting, however, that *ds not retained afteli/ in the examples ofd"i/-hi
imperatives listed above — not even in bimoraic imperative forms, wlufds pre-
served after stem-fin@ly, /r/ and/g/:

vay/ ‘go’: root aor.iptv.ihi :: krd", srud'i etc.

v/Sasorder”: i§ht: adi, sisabi

vh a‘foresake’:jah ihi, jahihior jah ahi(Whitney 1889%665. presjah at)
.2 yhav juhud'i (avoidance of recurrence df according to Whitney
1889:245)

It may be simply a coincidence that there ismd'i attested besidii, unlike the
case ofygam gahi~gad'i, wheregad'i appears only once in thegReda while there are
a good many occurrences @ihi However, if the-d" of juhud'i is to avoid a sequence
of hin adjacent syllables, as Whitney claims, why then do we not have a-jatriu"i
instead ofahihi? The total absence eid"a in Vedic should also be recalled. Although
the examples are very limited, it might have been a phonological rule that a front vowel,
namely/i/ or the diphthongge/ or /ai/, causes deocclusion of a followirdy.

DeoccLusioN oF /d"/ AFTER A FrRonT voweL: /d"/ > h/[-back] V
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d"ehianddehimight be included as further examples, and @jsba; if the /h/’s in
them come from *8. On the other hanayd'i looks like a counterexample; but this case
will not contradict our rule if *az> eis ordered after the deocclusion of™dfter a front
vowel (Lubotsky 1995a:136} The relationship of this minor rule to more general rules
may be schematized as follows:

GeneraL Deoccrusion: /d"/ > h/V_V (sporadic)
p ahi Brocking By MINIMAL WoORD CONSTRAINT
rohit- | krd"i SeeciaL DeoccL. By [-back]Vowee: /d" > h/ VgV
saha | srud'i | iha
grha- | vrd"i | ihi
jah 1hi

Since this rule claims that the deocclusion of sdter a front vowel regularly takes
place even in short words where postvocali€ fsinot infrequently retained, its struc-
tural description cannot help but fail to cover all contexts of the deocclusion"dgfita
/h/. 1 do not have an explanation, however, fiwi-d"a‘twofold,’ tri-d"a‘threefold,
yd'argd"rs ‘dare’: ad1drsat etc., v/d"ay/d"1‘muse’: didayah +vyadnid" ‘pierce’:
vidyati, vi- + v/d"a‘'lay down’: vid"i- f. ‘order, rule’ etc. | do not know of any compa-
rable phenomena to motivate deocclusion after a front vowel in Indo-Aryan or in other
Indo-European languages. If the alleged deocclusion is a left-to-right palatalization, it
is unknown even in Celtic which shows extensive palatalization; only in Slavic is the
third palatalization considered to be conditioned by a preceding front vowau@sr
1961:193), and in Modern High Germah is pronounced [x] or [¢] depending on the
value of the featurenfback] of the preceding vowel, e §achq 'zax] vs. sicher['zicor].

In Middle Indo-Aryan,k" andc" are used indiscriminately after aras inb"ik"uni ~

bichuni in Bharhut and Sanchi inscriptions (Chatterji 1926:245). Among non-Aryan
South Asian languages, some of the South Dravidian languages (Emeneau 1967:383,
Subrahmanyam 1971:96) and Telugu (Subrahmanyam 1983:200) have palatalization of
dental non-continuants by preceding high front vocgidand/y/. In Old Tamil (Shan-
mugam 1971:39) and Modern Tamil (Sfflman 1999:16) as well, a precedingand/y/
palatalizegtt/ and/nt/ (see§123).

An interesting question is whether the pre-Vedic deocclusion birfdhe endings
*-med"oi etc. should also be accounted for by this rule. Allen (1962:101-108) convinc-
ingly argues that the merger of *o and *e in Proto-Indo-Iranian was complete and irre-
versible. If, however, *e in *-metbi was still a front vowel in a non-ablauting position
such as this, at some post-Proto-Indo-Iranian stage whtneghan to be deoccluded af-
ter a front vowel, this would constitute an example of tkveloping intch after a front
vowel. As for this specific case, Turner (192Hess an alternative account involving

130" in ed'i might be explainable as an analogybiodi, but it is unlikely thatbod'i anded"i acquire
the full-grade root vowel and" respectively from each other, and there is no reasonbwaiali must have
had/d"/ instead ofh/. Dissimilation froma-ayi : ehi(RV) is not convincing either.
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stem-ending asymmetry. The fact that there is no trace birfdhe Old Indo-Aryan

first plural endings, and that the *dh the 2sg. athematic imperative ending surfaces
regularly ash with certain explainable exceptions, suggest a tendency for terminations
to undergo peculiar developments, according to his ddais true that there is some
asymmetry between rogsdems and endings in their susceptibility to sound changes.
Analogical restitution driven by paradigmatic uniformity typically applies to roots or
stems, and the fact that endings consist of a smaller set of phonemes than do roots might
be the result of such asymmetry.

If avoiding two /h/’s in adjacent syllables, which Whitney (1889:245) proposed to
account forjuhud'i, can be generalized as a universal constraint, it should be ranked
lower than the deocclusion gd"/ by a front vowel because of forms suchjals thj and
higher than deocclusion in general becausilofid"i.

b) other possibilities

Since/i/ is high as well as front, we should also consider whether deocclusion takes
place after a high vowel, i.e. bofif and/u/. Forms such alsr uhj smuhsmuhi andktha
support extending the triggering contexytp, butrudira-, srud'i, smud randjuhud'i
question the regularity of deocclusion aftaf. Of these counterexamplgshud'i and
Srud™ (havam)smud™ (havam? could be explained as avoiding a sequence of succes-
sive/h/’s by preservingd"/, which would otherwise undergo deocclusion. If a preceding
high vowel causes deocclusion, the rule should be formulated as follows:

/d" > h/[+high] _V

In this case, we have to give up including the mid front volgeas causing deocclu-
sion of a following/d"/. This idea is hard to support, in any case, because Sanskrit does
not make a phonological distinction between high and mid vowels and always treats a
mid vowel as a diphthong of low and high vowels. Edgkeets show that there is no
category of mid vowels: note that SK&/ < PIE *oi does not cause palatalization at
the left edge as ir/cefcit ‘recognize’: pf.3sgcikéta< *k*i-k"oit-a, while/g/ and/o/
trigger theruki-rule at their right edge as igpogpus‘prosper’: pf.3sgpupos.

Finally, Bloch (1929) points out that the vowel preceding & ¢d*b" which under-
went deocclusion is long in pairs suchaihi:: srud, Pali panditehi, sabbeht: isibMi,
fi atiti.

§62 Asymmetrical alternation of /m/ and /r/

In the sonority scale we assumed for Old Indo-Aryar§44, /m/ and/n/, or /y/ and
/v/, occupy the same level as nasals or glides. Their alternation patterns, however, show

14Cf. also Lubotsky (1995a:136) “From a phonetical view-point, this rule is probably due to weakening
of intervocalic-dh- at the end of the word.”

5The contexts ofmud™ ~ smuh, -iare as follows: R 4.9.7c, 8.3.18d, 8.52.88mud™t havam
8.13.7bsmud™ jaritr havam 8.84.3bsmud™ girah:: 1.82.1asi $muhi girfah 1.104.9dSmuhi
h'uyamanall.139.7a0 su r agne Snuhi tvam ito, 4.22.10asd Snuhi tvam indr[g 7.28.1d§]rnuhi
visvaminva 9.82.4bsmuhi bravimi te10.75.5dsmuhy a suémay a smud™Tis used withhavamand
girahjust assrud™, -iis.
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subtle diferences, which arouse doubts as to whether one of them is more resistant to
alteration or loss of features than the other; if | may use a more impressionistic word,
one looksmore consonantahan the other. In the sections which follow, | will discuss

the factors which seem to be causing such asymmetries.

Indo-Aryan/my/ and/rn/ pattern diferently in the following respects:

a) Intervocalic deocclusion in Middle and New Indo-Aryan: While Old Indo-Aryan
between vowels remains non-continuant throughout its development into Middle
and New Indo-Aryan languages, an intervocatig in Old Indo-Aryan sometimes
becomes’ in Middle Indo-Aryan (Pischel 190251, 261), e.g. OlAkamala-
‘water-lily’ > ApabhransakaValy which is also writterkamvalu(von Hinliber
1986:107, 2001:171f.), and similarly Olgy ama-village’ > Hindi g anvetc./m/
is thus more liable to deocclusion thariin an intervocalic context.

b) Deocclusion before a sibilant: In the sandhi of fifral and/n/ before a sibilant in
the Ryveda, the closure gfy shows greater persistence than thatof /m/ —

m/ _ Jwa [-SOnorant;continuant] :;/n/ — n(t) / _ Jwa [-SONorant;+continuant],
e.g.tib'yam sutah(RV 2.36.5c) ::vajrin svam(RV 6.41.1c) ormagd'avan ¢rnu
(RV 8.45.6a). This problem will be discussed§64.

c) Place assimilation: Place assimilation does not occur to a/fndi it is followed
by a word beginning with a non-coronal stop, erghan kavi{RV 1.95.4d) and
asmin Bayaste (RV 2.30.6d);/n/ before a palatal obstruent is subject to place
assimilation, e.gmagd'avan ¢akra (RV 1.104.8c),ic"an carati(RV 3.54.2b) and
yamari janasyéRrV 6.38.1d), suggesting that palatals belong to the coronal class
in Sanskrit §40). Final/m/, on the other hand, is assimilated in place before
any plosive, while it loses occlusion before all sibilants, as just observed in b)
(Grammont 1916:254f., Allen 1962:83).

d) Doubling before a word beginning with a vowgh/ — nn/ \7_]de and/n/ — nn/
\7_]de, while /m/ remains ungeminated in the same environment. As Whitney
(1889) points out® word-final Vn and ¥ often derive from underlying *-nt and
*-nk, while word-final-m is etymologically just *-m. In phonological terms, the
deletion of a final stop as in *santsanleaves an empty C slot, which is filled by
gemination when a vowel follows it. This doubling does not take place after a long
vowel, presumably because the syllable is already heavy and overlength tends to
be avoided §21). The doubling of¥n which has no etymological *t after it, e.g.
in ad'vann g needs to be explained as analogical spreading.

The relative weakness of finah reminds us of the fact that Latin prosody often
treats final-m as non-segmental unless it is followed by a consonant (Sommer

18This [doubling] is also to be regarded as a historical survival, the second nasal being an assimilation
of an original consonant following the first. It is always written in the manuscripts, although the Vedic
meter seems to show that the duplication was somehow omitted. The RV has the comzanagve
(§210a).
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and Pfister 1977:218), while final-n is not elided before a vowel-initial word
(Leumann 1926-28:226).

e) *NH before the sfiix -ta-:
PIE *nH > a/_ [-sonorant]| PIE *mH > any__ [-sonorant]

PIE *gnh;-t6- > jata-‘born’ | PIE *krmH-t6- > *Sram-&- > Sr anta-tired’

To my knowledge, there is no philological evidence which supports the assertion
that both *rH and *nH first became PlIr. & and then *m was analogically rein-
troduced after thed& from *mH, as Hafmann and Forssman (1996:70) assume.
The possibility that this dierence results from a regular sound change should be
considered seriously.

f) Nucleus-forming *N before a sonorant or a pause:

Of the two nucleus-forming nasals in Proto-Indo-European psoomesam not
infrequently when followed by a non-nucleus sonorant or in word-final position:

PIE *N{R, Jwa} PIE *m{R, Jwd}

PIE *h;néhsmn ‘name’ > nama PIE *septm'seven’> sapta
PIE *-0i(h;)m > -eyamthem.opt.1sg.

PIE *tn-néuti > tanoti *gm-iéh-s- > gamyah prec.3sg. of
yvgam‘go’ (RV 1.163.13c), PIE *nm
ro- > nam-ra-‘humble, obedient’

Word-medial *mbecomesam before a sonorant fairly regularly, but finedm

< *m, such as inpadamacc.sg. ‘foot'< PIE *pbd-m, bPiyasamacc.sg. ‘fear’
< *bMiH-és-m or y/vah ‘carry’ : aviakams-aor.1sg< *&-ueg"-s-m, can also be
explained by leveling after the model-@min the inflexion of other stems. There
are not enough examples of medial, fout at least it does not appear-@s in
tanoti.

The combinational variation gfn/ also ditfers from that ofry:

g) mr and-nr:
Proto-Indo-European tautomorphemic *mr without ablaut: 8kinrlc-‘sunset’
(RV+), -mrocal (AV), mlocat (SB), Gk.hypo-bryka adv. ‘under water’ (Hom.),
PIE *y{b/mjruk" (?). If *m > b/ L as in *mnto- > Gk. brotosis a regular de-
velopment in Greek (Rix 1992:68), *mr- rather than *br- should be reconstructed.
On the other hand, there is no example of the sequanc®hile nr is common.
Tautomorphemic *mr with ablaut: Skmnr-iya-te pres.3sg. ‘dies< *mr-jé-toi,
ma-mr-uhpf.3pl.act. (R/+).
Heteromorphemigmr/: Skt. nam-ra-adj. ‘humble, obedient, YAvhamra.vac
PIE *tum + -r6- > Skt.tum(-)ra-adj. ‘powerful’ ~ tuvi-, Lat. tumidus'puffed up’
~ tume 0, tum efiee pufed up.’
/mr/ across a word boundary: Skam-faj-‘universal ruler,sam-faji f. samraj-
and its derivatives are the only compounds in which/theof samremains un-
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changed. As we will discuss §67, native grammarians note this group as excep-
tions.

h) ml and~nl:
Proto-Indo-European tautomorphemic *ml- without ablaut: $kav imi(RV+)
pres.lsg.act. ‘speak PIE *y/mleuH ‘speak, YAv. mraoiti pres.3sg.act., TB
palwam3sg.,palw amanepl.’
Proto-Indo-European tautomorphemic *ml-, possibly with ablaut: 8Ktata-
‘tanned,’ YAv. (a)mr ata-Lat. blandus PIE *y/mlah,.
Skt. ymrad ‘soften’ (vi mrada, urra-mradaRV), PIE *ymled. Skt. tuvi-
mraksasal(RV), mraksa-kitvan-(RV), ~ Gk. blapt o(?),

i) mnand<nm:
Tautomorphemic, no ablaut: PIEyfneh ‘remember’; PIE *mneho- >
Hom.Gk. mnaomaj with vowel coloring by laryngeal and *H¢ /V_V :: PIE
*mnh,-t0- > *mnta- by laryngeal neutralization and compensatory lengthering
xmata- — Ved. mn ataby restitution of *n (KB a-mnateetc.). Ved.carma-mna-
‘tanner® (< xcarma-nfl/r}a- by dissimilation). Ved-mna-(?~ manasy); dyu-
mna-n. ‘heavenlinesshi-mna-adj. ‘going down, nr-mna- ‘manfulness,ma-mn-
‘atepf.3du.mid. ofyman‘think,” su-mn-a-goodwill.
Tautomorphemic, with ablaut: Proto-Indo-Iraniarfsu*-man- ~ *-m(a)n-, OAv.
arilamnainst.sg., prop.n., OAvariiam®nas-c aabl.sg.. Ved.-man- ~ -mn-
aryaman-prop.n. ~ aryamn, jariman- ‘senility’ ~ jarimné, d"aman-seat’ ~
d"amn; naman-name’ ~ n‘amnanst.sg., mahiman-‘largeness’~ mahimng
mahing yaman-:drive’ ~ -y’ amn,doman-‘body hair’ ~ lomnah saman-song’
~ samne-mn-in most of these examples may not originally be a clu$ter.
Heteromorphemic: Root-findhy/ + nasal infix, e.ga-ram-natipf.3sg. ofy/ram
‘come to rest,scamnan(RV 1.104.2). Intensive ofynam ‘bend’: nam-na-te
pres.mid.3sg. (R 1.140.6).

On the other hand, the sequemgris limited to heteromorphemic contexts.
Heteromorphemicjan-man-n. ‘birth, man-man-. ‘thought, han-man-blow,
aSman-mayaimade of stone,mm-maya-‘earthen’< /mrd-mayas. Roots in/r/
+ ending;yman: /man-u-mahg> manmahe+/karkr : /kr-nu-masj > krnmasij
yvan: vavanma(RV 7.37.5)

) gemination: It may be just a coincidence that word-intermain-is rare while-nn-

This is an almost regular development. PIgmileutH ~ *mluH > *mlYewH- ~ *mluH- by palatal-
ization,> *mlYouH- ~ *mluH- by *e > *o, > *mlYoua- ~ *mlua- by *H > *a and *uH> *u(u)a (Ringe
1996:3%), — *mloua- by loss of ablaut (Ringe 1996:1f8f > *bloua- by *ml > *bl > *ploua- by devoic-
ing, and> PToch. *mlua- by metathesis of liquids (K. T. Schmidt 1982:365).

BAs for the failure of retroflexion ofry/ in -mné; cf. Wackernagel (1896:187) “Doch unterbleibt die
Cerebralisierung: ... Mehrmals, wenn darein Verschlusslautm oderh unmittelbar vorausgeht oder
oderv unmittelbar folgt.”

19 anman (1877:524) “This ruledsyncopation o of -van, -ma holds good neither for the written
text of the Rik, nor for the text as the meter shows it to have been pronounced...”; Arnold (1905:88).
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< *-dn- is quite common/d/ becomes before a nasal while the context Ay >
mis virtually unknown. Nighatu 2.14 gives two roots with tautomorphennion
hammatianddrummati(meaning unclear).

§63 What is behind the asymmetry of/m/ and /n/?

Such asymmetries in the distribution /of/ and/n/ are in large part caused by intrinsic
properties of these sounds. Marotta (1999:302) discusses similar phonotactic restrictions
on /n/ in Latin and calls them @oronal syndromethe mutual &ects of tongue-tip
articulations when they occur in sequence.

If we may indulge ourselves in conjecturing about articulatory processes, the vocal-
ization of Proto-Indo-European syllabic nasalsamd *min the daughter languages as
in

PIE *déekm(t) ‘ten’ > Lat. decem> /ded > inscriptiondece > Lith. d&simt
> Gk. dékg > Skt.dasa

would be most easily understood by positing vowel epenthesis such as*NN/ >
VN, 2% which further becomes */V/ > V in Greek and Indo-Iraniar§©5 j).2 If that is

the case, and if there is no lip rounding involved in such gMvould be more easily
superimposed on a vowel tham/ as a suprasegmental property like nasalization, for
both/n/ and unrounded vowels have mandibular constriction in common.

The Sonority Scale discussed $16 treats/m/ and/n/ as equally sonorous, and
gives no indication of the éfierences betweemm/ and/n/. If a consistent asymmetry is
observed between them crosslinguistically, however, it would not be circular if we assign
a slightly higher sonority tgn/. In Indo-European languages, word-initiadn+/ is much
commoner thannm-/: Russian and Greek, for example, have words beginning with
/mry, such as Rumnogo'much, Gk. mimnesk @emember, but no words beginning
with /ny. The only Indo-European language | know of with initiahy is Tocharian
A, where botlymn+/ and/nm+ are possible onsets, asnmu‘idea’ andnmuk‘ninety’
(Krause and Thomas 1960-1964).

Some of the cases of combinational asymmetry can be explained by the Obligatory
Contour Principle (OCP). We see that a sequence of labial sonorants *mv is dissimilated
in jaganvans- pf.ppl. of v/gam‘go’ < *g“e-g"m-udms-. This sequence is subject to
dissimilation, whereas a sequence of homorganic non-continuants syciyas ex-
empt from it, probably because thefdrence in thed4continuant] values ofm/ and/v/

20Tachelhit Berber is reported to have nucleic consonants including obstruentakekar ‘bone,’
asmd ‘tomb, immkn‘perhaps’ (Horiuchi 2000), and it is not unimaginable that a nasal which was not
accompanied by an epenthetic vowel became a syllable nucleus while maintaining occlusive constriction
in the prehistory of Indo-Aryan as well.

21The feature values of the epenthesized V (vowel) are determined by the redundancy rules of each
language. Seg93.

22Qutside Indo-European, the Niger-Congo languages Swahili and Mang’anja, for example, have words
with /mn+ but not ones withinm+, e.g. Swahilmnamdabout’ (Rechenbach 1967) or Niger-Congmofu
‘flesh’ (Scott and Heatherwick 1929)
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prevents them from being multiply linked as/mp/; see§100 for the role of the [contin-
uant] tier in the spreading of retroflexion. The lack of the sequenuesnd=nl may be
explained either by a similar OCRfect or by the above-mentioned coronal syndrome.

On the other hand, there is also a language-specific aspect in the asymmetries be-
tween/m/ and/n/. In Catalan, for example, a coronal nag#lshows place assimilation
in final position while other final nasals remain unchanged,/ean pocg— som pocs
‘they are few’ ::/som dog — som doswe are two’ (Kiparsky 1985:95), wheredsy
is more easily assimilated to the initial sound of the following word in place and aper-
ture than/n/ in Sanskrit as we saw if§62 c). In such cases, it isfticult to say one
is a more marked nasal phoneme than the other on purely phonological grounds, for
the distribution of place features is based on language-specific facts and not on univer-
sal markedness features such as the bivalent values of vowel featuresrbkaded],
[+back] or ftlow]. So we may simply assume thaty is a less marked nasal tham
in Sanskrit, at least in final position. It might not be a coincidence/thabccurs more
often tharyn/ as a final nasal in Sanskrit.

§64 Deocclusion of nasals

Tautomorphemic *ms may be reconstructed for Proto-Indo-European.

PIE *mems-~ *mem- ~ *mem- ‘flesh, meat’: Vedm amsg-m ams-n.acc.sg.
mas YAv. maghom; OCSmesa Old Prussiammens amenso TB misa Goth. mimz
Arm. mis.

PIE *mem®- PIE *mems-e-f)  PIE *mem®- ~ *mem-
Indo-Iranian Tocharian Germanic
Vowel Merger, *eh, > *a (  Osthdt’s Law
*m>[Oplace]/_C| *m>*n/ [apical® | > *memsH-)
> PlIr. *man.sa- Palatalization Verner's Law
Deocclusion *e > o > *memz-
> Ved.m amsa- *a/*-a > *-a Accent Shift
> PToch. *mfonsa *¢>i/ N,
>TB misa Apocopd)
> PGmc. *mimz-
> Goth.mimz

) Collective (Ringe 1996:70f.)) Ringe (1996:70f.)™ Jasanff (1994:264).

PIE *mems-ro- in Italic
> Pltalic *mems-ro- %> e by Osthd’s Law
> pre-Lat. *memb-ro- s b’/ _r, “wohl urspiinglichf” (Meiser 1998:119)
> Latin membrum ‘Glied’

PIE *6mso-~ *0mso- ‘shoulder: TBantseTA es Goth.amsansacc.pl.; Gk.d0mos
Arm. ows Ved.amsa-
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PIE *0mso- PIE *(H)omso-
Tocharian Germanic Greek Armenian | Indo-Iranian
*0 > *a a/o-Merger *s>h ) *o>u/_N V-Neutralization
o-Unrounding | > PGmc. *amsa; > *omho- | *N>¢/ F) | *m > [0pl]/_C
*M > *N /_[apical] | > Goth.ams-ans| 1CL" Apocope | PlIr. *ansa-
>PToch. *ang >0mos | >ows(o) | Indo-Aryan
B antseA es Deocclusion

> amsa-

) Other than next to a stop or word-finally

) First Compensatory Lengthening: *VhR, *VRhVR

i Winter (1992:121).

Vedic ksah nom.sg. ofksam-f. ‘earth,’ is explained as an analogical formation from
acc.sgksam masm. ‘month’ is not derived directly from PIE *@&ms-, but through PlIr.
*meH-ns- according to Schindler (1980:84). The following Vedic fod&n, together

with prasan‘painless’ 6B 3.1.3.10, Brini, Ast. 8.3.7)< *-tamH-s, might reflect a reg-
ular development of the cluster *ms in final position (Wackernagel 1896:195f., Narten
1980:161).

PIE gen.sg. *&m-s ‘house’

Greek Indo-Iranian

*dém-s t(is) Vowel Neutralization

-ms> -NS/ Jwd *ms > *NS/_Jwd

{NiT[dental]} >0 /_SC) Pllr. *dans

> despot- esnaster’ | Avestan Indo-Aryan
*-ans> OAV. -ong" | C;...GJwa > C1
>0Av. dong > Ved.dan

) Rix (1992:78).) Hoffmann and Forssman (1996:88).

Klingenschmitt (1982:212) notes that Proto-Indo-European *m before a sibilant is
lost in Armenian and undergoes occlusion in Slavic. Younger Aveséajhom ‘meat’
shows the sequenagh for PIE *ms. These reflexes, however, may be individually ex-
plained and do not undermine the reconstruction of *ms in Proto-Indo-European. In
Indo-Aryan, where the *m in PIE *ms loses its occlusion word-medially (Grammont
1916:255), the feature-fontinuant] ofmy/ is licensed only when a non-continuant sono-
rant, i.e. a nasal, follows; thus in the clustemy as indyumnam/m/ and/n/ are both
[+sonorant] andfcontinuant] but remain distinct. Wheny is followed by an obstru-
ent consonant as isumbate or punsah on the other hand, therontinuant] value
of the/m/ is decided by that of the following consonant. In other words, all features
of /m/ except [nasal] are delinked unless it is followed by a non-continuant sonorant,
and the following consonant assigns its [continuant] value, plus its place feature if it is
[-continuant], to that nasal sound.
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§65 Asymmetries betweeriv/ and /y/

Sanskrit/v/ and/y/, which come from the Proto-Indo-European glidesand *i, also
show a distributional asymmetry: sequencegvpfollowed by /y/, /r/ and/l/ (and/r/,
although actuallyvary in most cases) are attested, wheragss not followed by any
of these sonorants (Elizarenkova 1974:22). Sequencegs-air -y r- in the Ryveda are
metrically disyllabic/ir/ in all cases except¥R10.110.11casya hotuhpradiSy tasya
v aci(Tristubh), and possibly 10.105.8dlva no vjin a §is thyaa vanem @cah if the
ending-hy belongs to the b versé&;vr, on the other hand, is usually monosyllabic.

It is probably unnecessary to invoke sonority to explain this asymmetry, for the ar-
ticulation of /v/ involves the teeth an// has stronger constriction thayy, at least in
the dialects described in TPr. 2.43, VPr. 1.81 afdlB (Allen 1953:57). The consonan-
tal’® status offv/ may not date back to Proto-Indo-Iranian, if the Avestan and Sanskrit
reflexes of PlIr. *uirespectively asi in YAv. gaoya-‘consisting of cows’ andryin Skt.
gavya; gavya-(Meillet 1922:71f.) mean that *was still a glide in Proto-Indo-Iranian.
But it might have been spirantized already in pre-Vedic. Sangktitvif. ‘earth’ is
considered to be the regular outcome of PIEHglih, (Mayrhofer,EWAia.s.v.), with
the first *h, having developed intg/, as is often the case with a laryngeal in an inter-
consonantal context. But if *im pre-Vedic Indo-Aryan was still a glide and did not have
consonantal constriction, the firstz*m this word may not have developed intq for in
maf'yamanakRV 5.11.6c), pass.ppl. afmat' ‘churn’ < PIE *methy,2® or in (ava-)dyati
(TS etc.), pres.3sg. ofd a'divide,” from *-dh,jé-ti, *h, in the similar interconsonantal
context of *Th-i has been lost without an epenthetic vowel. Therttpl thouih, might
therefore have been a labiodental approximahtdr already a fricative like [v] orf]
in pre-Vedic.

The sequencgav/ occurs in ten stems in thegReda, namelygladiv ans-, cakv ans-,
jagvans-, mamvans-, sasvans-, jagwi-, dadrvi-, ab'rativya-, nvat- and pitrvat-,
whereas/ry/ occurs only inbib"ryad an optative form ofyb"ar/b"r (Lubotsky
1997:148f.). Furthermore, there is a pre-Vedic development,giCry- into Criy-
and not into~Cry-, as in verbal stems inya- like PlIr. *kr-ia-tai > kriyate, *d"r-ia-
tai > d'riyate, *b"r-ia-tai> b"riyate and *mr-ia-tai > mriyate (Seebold 1972:288). On
the other hand, the sequencei’ioes not undergo a similar epenthesisupexcept
in d"ruva- adj. ‘firm,” d"ruvas-n. andd"rivi- adj., which might derive from the root
vd"ar/d"r ‘hold’ and sufixes beginning with av/.

Another asymmetry of Sanskfit/ and/v/ is that geminatedy/ occurs in a few words
like Br.+ sayyaf. ‘bed, while there is novv. Unlike geminatedr/, which is avoided

230ldenberg (1888:159) puts aga boundary aftehy.

24Harris and Kaisse (1999) point out a similar but opposite phonotactic asymmetsy ahd/y/ in
Spanish, whergyw;/ exists butwy/ does not.

25Glides, together with vowels, are-¢onsonantal] in Chomsky and Halle’s feature theory (Chomsky
and Halle 1968).

26|t has to be admitted, however, that this form is under paradigmatic pressure from other roots, e.g.
ydah'burn,’ dah-ana-vb.n.,dahya-pass. stem :i/maf', mat'ana- mat'ya-.
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even though there are roots ending in anflisegendings beginning witfr/, the lack of
xyv might merely be due to an accidental absence fib&s which begin with @/ and
take roots in the full grade.

§66 Absence of geminated rhotics in Indo-Aryan and the pronunciation ofr/

/I/ and/r/ are both liquids, but they ffer in their values for the feature [continuant];
the latter belongs with glides and fricatives asdntinuant], but the former can be
grouped either asHcontinuant] or fcontinuant]. In Sanskrit, laterdl/ patterns with
[-continuant] sounds such as nasals and plosives in that it can be geminated across and
inside word boundaries, e.gMVR10.163.5vanankaranal lomabyah, 10.163.6ang ad-
anhgal lbmno-lomnahVed. -vallab'a- ‘darling’ (Khila, Goto 1987:196), Epmalla-
‘wrestler’ etc. In the spreading of retroflexion frofm or /g to /n/ as well,/I/ might
belong with the coronal plosives, for it is not included among the phonemes which
are transparent with regard to spreading, namely vowels, glide#y, and velar and
labial non-continuants according t@ini, Ast. 8.4.2at-ku-pv-(§100). As we saw in
§23, a coddr/ in medial syllables tends to be displaced from coda position by gemi-
nating the following plosive, while such doubling does not take place when the coda
consonant igl/. These asymmetries may be explained by assuming that Saftyskra
non-continuant.

Geminatedr/, on the other hand, is not found in Old Indo-Aryan, whether in non-
derived contexts, internal or external sandhi (Bloch 1951:44). Word-finavhich
comes from original *r or from *s in &uki context is lost with compensatory lengthen-
ing when followed by a word beginning with, e.g./patig + /rayinany > /patir rayinary
> pat1 ray 1lam /paptuy + /ragd’uyg > paptu rafuya(Allen 1962:70). Such a strong
restriction against geminated rhotics as in Sanskrit is not found in other Indo-European
languages. In Latin, for example, the preposittmmis assimilated before botty and
/r/, e.g.col-lig o‘gather, cor-rig o‘correct.’” In Greek,/-rr-/ is less frequent thapll-/,
but it does exist, for example i@rr o‘get lost.” Proto-Indo-European *rs becomem
Armenian, e.gt‘atamim’l wither’ < *trs- (Schmitt 1981:72j’

In the articulation of/l/, the release of the closure is held back as in the other
[-continuant] phonemes, byt/ was probably an alveolar flap according to the
Pratisakhyas (Varma 1929:6f., Allen 1953:54). If Sanskritwas a flap, contact of
tongue with the root of the teeth is inevitably released, and repetition of a flap or trill is
ruled out according to the requirement of cohesive closure of clustered cons@za)ts (
This intrinsic duration ofr/ and the principle o€omnesive CLosure (§28) presumably are
responsible for the categorical absence of geminated Indo-Aryan. A sequence of
consonantal and nuclefg’s is possible, however, e.gir-rti- ‘perdition.” Some ‘vocalic
element’ (Allen 1953:61f.), which seems to be implied H9rRL3.34mad'ye sattit (an

2’Qutside Indo-European, Korean hdls but no-rC-. The templatic morphology of Arabic, on the
other hand, seems to presuppose thatan be geminated: The second or intensive form of Arabic
geminates the second consonant, which may be arg.daraba ‘to beat’ : darraba ‘to beat violently’
(Caspari and Wright 1896:3840f. | thank Haruko Sakaedani for this reference).
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/r/-sound) is in the middle (af),” might make/-rr-/ a possible sequence.

§67 samraj; praiiga-and old sandhi

We saw in§50 that the boundaries of a few compounds with the first memberill-,
bad, dificult’ obey sandhi rules which apply only at a morpheme boundary, instead of
the expected word sandhi, as is partly provided By.R.55d uflya-d urasa-d ab'a-.

surface underlying expected comparable form
ducdina </dus+sing pdubsina  gacda- < *g“m-ske/o-
dudas- </dus+das/  pdurds-  ni@d- < *ni-sd-o-
dudb'a- </dus+ dab'a;/ pdurdalda-

dudi < /dus+ d"/ Adurdm m1da- < *misd"o-
dudSa- < /dus+nésa7 pdurngsa-

duresa- </dus+nasa; f>durresa-

Since sandhi between morphemes reflects older alternations than does word sandhi,
these compounds were probably univerbated early enough to undergo the same sandhi
rules as those applying across morpheme bound&4e3.(

A similar example is the sequengar/. As Rgvedic compound verbs such sam
rihana-, sanrarara-, samraba show, /my/ loses its occlusive constriction and be-
comes anusara when the next word begins witli. This deocclusion does not apply
to word-internaymr/, e.g.vamra; vamraké; tamréa-, camris; in these two groups, the
same sequengent/ is treated dierently depending on its morphological context. The
failure of deocclusion ofm/ in the latter group is a case of blocking in a non-derived
environment (Kiparsky 1973a:60f.).

Only the/my of samin the compoundam-raj-‘universal ruler’ and its derivatives re-
mains non-continuant, and native grammarians make special reference to trem;: P
Ast. 8.2.25mo raji samatkvau TPr. 13.4na san-s'am iti raparah> sam-r aj- s am-
rajya; SCA 2.1.36na samo r ajatats sam-raj; sam-rajii.1 This compound might have
been univerbated at an early enough period to evade deocclusion; Iranian does not have
an equivalent of this word, but note that the sequemcas possible there, e.g. OAv.
mraom I speak’ (~ Ved. bravit). sam-raj-was compounded whemy was still spec-
ified for [-continuant]; the deocclusion @i/ before approximants (i.e. glides and lig-
uids) must have been introduced into Indo-Aryan after this compound was established.
Deocclusion ofm/ before/r/, being a post-lexical rule, did noffact word-internal se-
guences, while *-ms- is persistently avoided in any context both in Proto-Indo-Iranian
and in Indo-Aryan §64).

The wordpraitiga-(RV 10.130.3) ‘the part in front of the yoke’ (Sparreboom 1985), a
compound opra ‘forward’ andyuga-‘yoke, has undergone an anomalous loss of initial
y, not found in other words with the same sequence across morpheme or compound
boundaries, e.gleva-y(-, pra-yuta-, rda-ydj-, sa-ylj-(RV). The only phenomenon
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comparable to this is the sandhi rule attributeéﬁkalya (As. 8.3.19%0pahs akalyasya

which changeg-e V-/ into -a V- probably through £& V-/ (Allen 1962:38). For Vedic
variants with or without an intervocalig, such as R 6.15.5ap avakay aTS 4.6.1.2
p avakag see Bloomfield and Edgerton (1932:173f.).

§68 Summary

Along with Greek, Old Indo-Aryan is one of the Indo-European languages which best
preserve inherited occlusive constriction. Nevertheless, there are still a significant num-
ber of cases of deocclusion, both regular and spor&éig, §57).

The deocclusion of voiced aspirateghyshows that laryngeal features in Old Indo-
Aryan appear in the surface representation with a higher priority than oral fea§&69s (

This markedness of the feature [spread glottis] is confirmed by the debuccalization of
voiced aspirates to a placeless glottal fricahyas well as the generalization of aspirated
stem forms in paradigmatic leveling as in the paradigm of PlIrtFpr*pantaH- ‘path’

: Skt. pat’-~panta-(cf. Av. pad- ~ YAv. parta).

Debuccalization of Proto-Indo-Iranian primary and secondary palatal voiced aspi-
rates is fully regular, and occurred in late pre-Vedic afteffreation of */z"/ < *jh
(856). The regular deocclusion of *m before *s is an Indo-Iranian innovat®4 )
Voiced aspirates other than palatal ones, /d&, /b"/ and/g"/, are debuccalized only
sporadically §57), and the exact context triggering debuccalizationfisodilt to demar-
cate, even within a unitary morphological category such as the 2sg. athematic imperative
in -d"i-hi (§58, §59, §60, §61). Unlike Iranian which retains place features while giving
up phonemic contrasts of aspiration, no oral feature remains upon Sanskrit debuccal-
ization of voiced aspirates, by thesryncearL First PrincipLE (§56) which is unique to
Indo-Aryan.

In Indo-Aryan, continuants are usually more limited than non-continuants in distri-
bution (cf. the elimination of fingly/, §30), but the oral feature gin/ surfaces in a very
limited context, namely only before vowels and tautomorphemic sonorg®is §63).

Since *mr is originally a possible sequence, the deocclusigmobefore sonorants is
an Indo-Aryan innovation§64). /I/ patterns as a non-continuant in Sanskéq).
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Chapter VI. Laryngeal and Vowel Features

§69 Laryngeal features in Indo-Aryan

The features [voiced] and [spread glottis] are subsumed under the Laryngeal node
(Clements 1985:23B), so they are referred to as laryngeal features. Lombardi (1991)
has demonstrated that the laryngeal features are not bivalent, i.e. do not occur with two
feature values like fvoiced] and ‘[-voiced],’ but are privative, on the basis of the as-
similation and neutralization patterns of these features in many languages; we assume
her view in our analysis. Along with the retroflex consonants, the four-way contrast of
laryngeal features by the two-by-two matrix of [voiced] and [spread glottis] is the most
conspicuous characteristic of Indo-Aryan phonology. While aspirated stops shift toward
fricatives in some other Indo-European languages, such systematic deaspiration did not
take place in Old Indo-Aryan:

Latin *ph(*d") > p" > f, *G" > k" > h (initially)

Hellenistic Gk. *B' > *p" > f, *d" > *t" > 6, *G" > *k" > x (Allen 1987:23¥)
Germanic B > *b, *d" > *d, *G" > * g (Jasanff 1994)

Avestan G >z *ph > f, *th > 6, *k" > x

Vedic Plir. 5{"/j" > h; *b"/d" > h (sporadic)

When voiced aspirates undergo deocclusion in Indo-Aryan, they lose all place fea-
tures and becom#y (§46), which native grammarians identify as bare voiced aspira-
tion.! Fricative /n/ occurs only before a sonorant, and the sibilggts/g/, /s occur
either before a sonorant or before a voiceless plosive followed by a son®8ant [t is
another characteristic of Old Indo-Aryan that laryngeal features are licensed only when
they are followed by a sonorant (Lombardi’arynceaL ConsTrAINT, §83). A voicing
pattern with word-final devoicirfgand mostly regressive voicing assimilation in obstru-
ent clusters is also found in Dutch (Lombardi 199%f5 Kenstowicz, Abu-Mansour and
Torkenczy 2002:122).

§70 Voiceless aspirates: Aspiration of initial *sT clusters

Since Kurytowicz (1935:46.) showed that many voiceless aspirates in Indo-Aryan orig-
inate from a combination of the corresponding voiceless stops and Bl|Ea*three-

way system of voiceless unaspirated, voiced aspirated and voiced unaspirated stops has
been widely accepted for Proto-Indo-European. The other occurrences of voiceless aspi-
rates which can be reconstructed for “core” Proto-Indo-European (i.e. Greek, Germanic,
Balto-Slavic and Indo-Aryan) appear after a word-initiaf*s:

For example, TPr. 2.tad'ye hak araland 2.%hak aro ha-catufes). See§36.

2Final devoicing is only optional according t@fni, Ast. 8.4.56v avas andinal stops are all voiced
according to As 8.2.39j"al’amjaso 'nte

3As for the view that the Greek pf. 2sg. endirsf’a as inoist'a reflects aspiration by *h Cowgill
(1965:173) proposes an alternative explanation based on the spreading of aspiration from rg@y-final
and/k"/ to /-st.
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Gk./sT"/ : Skt./sPY

Gk.sKizo : Skt.ci-na-t-ti ‘cut’
Gk.spall'o . Skt.sK'al-a-te‘go astray’ (Br.) (Klingenschmitt 1982:144, 168)
Hom. sp'arageiinto : Skt.sp"urj-a-‘thunder’ (Klingenschmitt 1982:169)
/sT/ : Skt./sT/)

Hitt. iSp ari . Skt.sp'ura- ‘kick’
Lat. sp eshope’ . Skt.+/sp"a’become fat’
OHG specfat’ . Skt. sg'ij- ‘loin’

/sT : Skt./sT/
Gk.sp'andaz o ? Skt.spand‘quiver’

Klingenschmitt (1982:169) “Br das Griechische ist kein Fall einer Entsprechunggr: ai.
sp'- nachweisbar.”

Since the phonological nature of the aspiration of gKy.is not clear, solid exam-
ples of reconstructible voiceless aspirates mostly involve forms with PlBreceded
by an initial *s (Hiersche 1964:175). If the alternation,@fT voiced aNdwa[STiovoicedr
in Germanic double forms such as MHt&ezen~ spriezen'sprout’ derives from PIE
*SThoiceqy @SSER’s Law postulates (Collinge 1985:156f., Szer@myi 1990:109, South-
ern 1999:4€.), the evidence for the existence of voiceless aspirates in Proto-Indo-
European would become even scarcer.

There is hardly any Proto-Indo-European form with initial I[%%(-Jli-ced] which forms a
minimal pair with its unaspirated counterpart. This gap raises the suspicion that voice-
less aspirates are allophonic variants of their unaspirated counterparts after a word-initial
*s, or reflect a transition fronsP to /P"/ according to the theory of Hiersche (1964:145,

175):

*sP[‘OVoiced] as an allophone of *sP: *oiced—continuany~ *C" / wa[*S__
C =*p in Proto-Indo-European; spreads to other voiceless plosives in Indo-

Aryan.

In accordance with the Neogrammarian method of reconstruction which requires
unexplained variation to be posited for the previous stage, Klingenschmitt (1982:168f.)
reconstructs initial *sf; cqovoiceqy IN Proto-Indo-European. There is no notablgedt
ence between the phonological context of the forms beginning/siithy/ and that of the
forms beginning withisT+/ which would allow us to define the allophonic alternation be-
tween them and to remove voiceless aspirates completely from the phonemic inventory
of Proto-Indo-European. The following seem to be the only contexts in which initial

*STovoicedr F€Mains constantly unaspirated:

‘smobile’: The forms which have a voiceless plosive preceded by an *s alternating with
0 might be exempt from aspiration: PIR/k"er, Skt.\/karkr ~ +/skayskr ‘do’;
PIE *(s)pek, Skt./pas~ v/spas'see’; Skt.y/spargsprs ‘touch’ ~ prsani(?).
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*sP’s which are preceded by another consonant: PlEgstén- ‘star,; Skt. tarah ~
sttbhih; PIE *psten- ‘breast,” Skistana; YAv. fSt ana-Arm. stin.

GrassMaNN's Law: *sP in an initial syllable which is followed by an aspirated stop is
deaspirated or remains unaspirateg'skemi3H, Skt.+/skamB ‘prop up.

Although the context triggering or blocking aspiration after initial *s cannot be
sharply defined, the contrast of *gliceqjand *sTy, ., ¢an be considered on the whole
an allophonic variation, for *sT clusters and initial stops exhibit peculiar irregularities

regarding aspiration which will be discussed in the following two sections.

§71 PIE *s and cooccurrence restriction of the laryngeal features

Proto-Indo-European has a restriction against the cooccurrence of a voiceless unaspi-
rated stop in the onset and an aspirated stop in the coda of a root morpheme
* \/T[OV(,iced]...'ITvoiced]). This restriction does not apply, however, when the onset con-
sonant is preceded by an *s as in PIgsteg" ‘mount’ or *+/sperd ‘run’ (Normier
197778:209, Szeményi 1990:103). In other words, an initial *s exempts the follow-
ing stop from the restrictions on the laryngeal features of stops in a root morpheme.

It is also known that PIE *s, unlike stops, freely occurs with any obstruent in Proto-
Indo-European roots:

C *4/s...C *y/C...s
voiceless unaspirated* v/swep ‘sleep,’ Sktsvapiti | *vkes, Hitt.keSzicombs’
voiced unaspirated | *+/sed ‘sit, Skt.sTdati *y/des ‘find,” Alb. n-dieh
voiced aspirate *y/sreld ‘drag, Gk.r"op'@o| *+/g"eis, Skt.hinasti‘harm’
sibilant *4/ses ‘rest,’ Hitt.SeSzj Skt. sasti
(examples fronLIV)

In order to bring this free distribution into line with the restrictions on the other
obstruents, | propose that PIE *s is unspecified for the laryngeal features [voiced] and
[spread glottis] §54); in other words, these laryngeal features could freely occur with
*s in Proto-Indo-European and are hence non-distinctive.

This assumption is supported by the attested alternation of clusters beginning with
*s. there is no phonemic contrast between *s and *z in the reconstructed lexicon of
Proto-Indo-European. The Germanic variatiorSofs’s type *sT~ *Tp . . is under-
standable if *s here is both [voiced] and [spread glottis], which spread to the following
stop as *s itself disappears. Furthermore, Mayrhofer (1986:119) points out that Indo-
Iranian *s in clusters of the type *§biceq, SUCh as *s-Bf ‘be!” > Av. zd] — *az-d"i >
Skt.ed", follows the general rule of right-to-left assimilation of voicing, e.g. PIE *ped-
‘foot,” YAv. frabdom m.acc.sg. ‘forefoot, Sktupa-bd-a-m. ‘stamping’ (Mayrhofer
1986:99, 110. See al$d@7). Finally, the fact that Indo-Iranian *s after a voiced aspirate
undergoe8artHoLOMAE's Law in Avestan (Mayrhofer 1986:119) shows that the feature
[spread glottis] can link to *s still in Proto-Indo-Iranian. From a cross-linguistic point of
view, the feature [spread glottis] is at least compatible vgthas demonstrated by the
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existence of languages which distinguish aspirated from unaspijisifexlg. Burmese
(Ladefoged 1973) and Korean (Kagaya 1974).

§72 Indo-Aryan innovations in the laryngeal configuration of *s

Iranian reflexes of clusters of the type[\‘;gi?:ed]s, such as OAWipza-: Ved.dipsa{(RV+)

< /dib"-sa/ desid. ofy/dald' ‘deceive’ along withd"ipsa-(VS), d"1psa{JB) (Schindler
1976:624, Cardona 1991, Scharfe 1996), showBaatHoLomaE’s Law or left-to-right
assimilation of voicing and aspiration applies to these clusters in Proto-Indo-Iranian. As
roundabout as it may sound, PIER] s first became *P. 2" in Proto-Indo-Iranian,

and the sibilant is then devoiced in Indo-Aryan, regressively devoicing and deaspirating
the preceding voiced aspirate. To put ifdrently, voicing and aspiration in the m}ced]

of PIE *T{, ;i redundantly spread to the following *s in Proto-Indo-Iranian, where a
sibilant is still unspecified for laryngeal features.

Atfirst sight, this devoicing and deaspiration seem to contradict the tendency in Indo-
Aryan, and in Proto-Indo-Iranian to some extent, to maximize [spread glottis] within a
root (seeBartHoLoMAE's Law in §82). If, as | propose, Indo-Aryafg/ was initially
unspecified for the feature [spread glottis] in the early pre-Vedic period, but was then
redundantly prespecified for [spread glottis], a form suctiipsa-can be understood in
the following way. The [spread glottis] of the root part/dio"-sa/ is not lost indipsas;
but is present, linked tgg/, for in early pre-Vedic, to which I think this form belongs,

*s is still unspecified for [spread glottis]. Since the laryngeal features of a cluster-initial
consonant are licensed only parasitically by a cluster-final consonant (LomHdaxei’s
rRYNGEAL CoNSTRAINT, §77), and since [spread glottis] is aligned at the right edge of an
obstruent cluster in Indo-Aryar§ {6, §82), the root-finap, although it is underlyingly
/b, is neither voiced nor aspirated in the surface falipsa-

PIE/PIIr. *s~*z — early pre-Vedic *s — late pre-Vedic *s

Lar

|
[sa]

In the following period, whes/ becomes prespecified for [spread glottis], the same
input form/dib"-sa7 follows a diferent path of derivation. Now the laryngeal node of
the root-final voiced aspirafe"/ can neither spread g/, which is already specified for
the laryngeal node, nor stay linked in the surface form because of the above-mentioned
LaryngeaL ConstraINT, and because of the Obligatory Contour Principle which pro-
hibits two identical entities, features in this case, next to each other; so it is delinked
and becomes a floating autosegment. Then it relinks to the root-jiditighe only other

4From a phonetic point of view, Kingston (1990:411), for example, describes the relationship between
fricatives and glottal frication as follows: “voiceless fricatives demand a very wide glottal aperture to
elevate air flow through the glottis ficiently to produce turbulence downstream through the oral con-
striction.”
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linkable segment in the same morpheme, and aspirates it, resulting in the output form
d"ipsa-

Delinking woldib" s a- woofdip] s a-
£ — o
[ved,sg]  [sd] [ved,sg] [sg]
Relinking woodd” 1 p] s a-
--------------- £
[s.9] [s.9]

There is another advantage in assuming fricatives to be redundantly aspirated. |
explained above that tH&si.anT Voicing Ficter (§36) blocks voicing of fricatives; thus
there should also be a possibility fozfto become a homorganic voiced syopinstead
of its voiceless counterpafy/, just as *E] < PlIr. *j is considered to have become a
plosive *[5/dz] (§52). If, however, the aforementioned priority of maximizing [spread
glottis] over maximizing gcontinuant] is applied here, changingg/to /5 does not
cause a loss of [spread glottis] and is hence better than changingdit tim the case
of stop aspiration in the sequen"/, which we explained by spreading of [spread
glottis] of /¢/ (§70), a single occurrence of the feature [spread glottis] is linked multiply
to /s and/T"/ and so does not violate the Obligatory Contour Principle.

§73 *z in Proto-Indo-European

Avestan has voiced fricatives, as in forms such as Gawyz a'speak!, Av. m 1zda-
‘reward, wage, OAv.diBza- ‘try to deceive,” OAv.mazd asoc.sg. (YAv.mazd3a, and
OAv. zor°d a(-¢ @Jinst.sg. ofzored- n. ‘heart’ from PlIr. §rd-. In other subfamilies, PIE
*/z/, which is an allophone of PIE *s in voicing contexts, develops as follows:

Hittite S Melchert (1994:63)
Tocharian s

Latin sr/N_V Sommer & Pfister (1977:146)
Celtic assimilatedd Lewis & Pedersen (1937:21)

Greek 0NV, s zd>¢ Rix (1992:771.)

Armenian 0/V_V, N;s/N_  Schmitt (1981:65f.)

Germanic 0/ Jwg; r; Z,S Krahe (1948:85f.)

Slavic z Entwistle & Morison (1949:101)
Baltic Stang (1966:94)

Z
I[ranian Z, 7

, 2
Based on these reflexes in Indo-European languages other than Latin and Indo-Aryan
(and Tocharian, which has no voiced obstruents anyway), PIE *s is reconstructed with-
out any prespecified laryngeal features. This may appear to conflict with the three-way
contrast of Proto-Indo-European stops for the features [voiced] and [spread glottis], but
an actual example is found in Thai, which has a three-way laryngeal contrast of labial
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and dental stops but lacks a phonemic voiced sibflant.

§74 Aspiration of initial *T oyoiceq) + *2 I INdo-Aryan

In Vedic, the feature [spread glottis], which an initigl redundantly has, occasionally
spreads to a following voiceless stop, although the exact condition for that aspiration
cannot be determined. In Greek, where there is only one series of aspirates and adding
[spread glottis] to an unaspirated stop may create homonymy, cases of possibly allo-
phonic variation ofp/ : /p"/ and/k/ : /K" are even fewer.

While a medial stop followed by PIE 3hdevelops into a voiceless aspirate in Indo-
Aryan, the initial sequence *phn PIE *p-hytér- ‘father’ does not becomi- in San-
skrit (Kuiper 1942:24). SkkimBa- ‘jar’ : YAv. xumba-< *k"umb'a- might also reflect
the same phenomenon, although this word can be traced back only to Proto-Indo-Iranian
*khomB'a- (see§81). Similar cases of non-aspiration in initial position éné-)p iti-
from +/p a@'protect,’ if this root originally had *h and not *h, anddayate'distribute’ <
PIE *dh,-éye-toi

The non-aspiration of the initidp/ of pitar- ‘father’ suggests the possibility that the
Proto-Indo-European sequence ¥T*h, develops dterently in initial and non-initial
position; only an *h in non-initial position seems to cause aspiration of a preceding
stop, whereas *hafter an onset stop in an initial syllable behaves just like the other
laryngeals, i.e. it disappears before a vocoid without any trace and lededere a
consonant. Medial *TH was originally syllabified as *-T.H- in pre-Vedic according to
the metrical study of the Reda by Gippert (1997), whereas initial *TH- is naturally
tautosyllabic. The sequence *sT, on the contrary, sometimes be&fésitially and
usually remains unaspirated in non-initial position:

| initially | medially
*ST | *[sT- > sT'- (sporadic)| *-s.T- > -sT-
“TH | HThy > T- *Thy  >-Th-

Although there are not a flicient number of examples to draw a firm conclusion, it
is possible that PIE *hcauses aspiration of a preceding stop only when it is a syllable
onset, while the spreading of the redundant laryngeal features of *s to a following stop
takes place only when they are in the same syllable. Ifi8ktati ‘tear’ is cognate with
Lat. caederecut’ and the initialk"- comes from PIE *k+ *h, (Polomé 1972:237, 240,
cf. LIV 307, s.v. *kehd), it would serve as a counterexample.

Laryngeals in the onset of an initial syllable are subject to special developments in
other Indo-European languages as well. Hoenigswald (1952:184) suggests that initial
*h, is deleted in variants with *s mobile, e.g. Lanus‘old woman’ : senexold man.

Hittite laryngeals are also lost after initial consonants as iry#&lhti > Hitt. danzi‘they
take’ (Oettinger 1979:501).

5Cf. Kingston’s Binding Principle (Kingston 1990), according to which glottal articulations bind more
tightly to oral ones in stops than in continuants.
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§75 Phonemicization of voiceless aspirates in Indo-Aryan

While there is some fluctuation ggP ~ /sPY in Vedic pairs such as R vi-sp"ulinga-

: Br. vi-spulingaka-(Hiersche 1964:4%., §70), phonemicization of voiceless aspirates
(Hoenigswald 1965a) as distinct from their unaspirated counterparts has introduced a
few minimal pairs:

Ved. prsta- ‘asked’ . Ved.prg"a- ‘back’

Ved. rikta- ‘left’ : Ved. riktha- ‘inheritance’

Ep. pana- ‘wager’ . Taitt.Br.p"ana- ‘scum’
Ved.stari'barren cow’ : TSst'ala- ‘dry land, Br. st'al -
-ta 2ary.2pl.sifix . -tha lary.2pl.stiix

As a corollary of phonemicization, unaspirated and aspirated voiceless stops in the
same paradigm have been leveled out. Interestingly, it is always the aspirated stop which
is generalized:

reconstruction Vedic Avestan
PlIr. *pantaH-s nom.sg.  pant'ah YAv. parta
PlIr. *pantaH-m acc.sg.  pantam YAv. panam
Pllr. *pnt"H-as gen.sg.  pat'ah YAv. pad 0o
PlIr. *sti-StHa-ti 3sg. tist"ati YAv. histaiti
PlIr. *a-staH(a)t rt.aor.3sg. ast' at YAv. xstat
Pllr. *staH-na- st ana- stana-

PlIr. *a-mat-naH-t ipf.3sg. amatn at(?)
(Hoffmann and Forssman 1996:125)

Although *s/ in some pre-Vedic forms, e.g. *didla- > Ved. dipsa- (§72), may
have had laryngeal features, Vedic lost the voiced fricatives *z ahty zlevoicing and
deaspiration, leaving the single voiceless fricatg/eThe laryngeal features of sibilants
are no longer contrastive in Old Indo-Aryan phonemic inventory. Subsequently, Old
Indo-Aryan clusters of the fortSP develop intgPPY/ in Middle Indo-Aryan languages
except Magadh, through an intermediate formSP'/ (Pischel 190%301-311)’

TPr. 14.12prat"ama usiaparo dvit tyarnteaches that a stop changes into its voice-
less aspirated counterpart when followed by a sibilant. Other schools have similar rules,
some with slightly diferent contexts, i.6SCA 2.1.6dvit Ty alassesi (1 sanhitay an?
padantanam anuttam an@eshpande 1997:268f.), AR 6.54 usnodayam prdamam
sparsam eke dvitiyam ahur apad@md@m VPr. 4.120asastane mudi dvitiyam
Saunakasyaand \arttika 3 cayo dvit1y aBari paukaras adeton Ad. 8.4.48. The
Y ajfiavalkyaSiksa and the MradaSiksa also teach that voiceless stops are aspirated
when a fricative follows (Varma 1929:73). These passages show that sjsilactually
had redundant [spread glottis] by that period.

6Cf. the generalization of forms wita/ in secondary palatalization, e $acatepres.3sg.mid.§4).

"Kiparsky’s principle of Structure Preservation (Kiparsky 1985:93), explains why the change swept
through all applicable contexts without reference to morphological contexts: only postlexical rules make
reference to redundant features.
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§76 Difference between Indo-Aryan and EnglishsT/ clusters

Regarding the spreading of the laryngeal features of *s to a following stop, English
has a well-known contrast of aspiration betwg&h// and/sTV/, as intop [t"ap] and
stop[stap] (Lisker 1963, Kenstowicz 1994:58f., etc.). Special behavior gsanonset

is known from elsewhere in Germanic as well: for example, Pél¢h®72:241) and
Iverson & Salmons (1995:386) point out that a stop in an *sT cluster in Germanic is
exempt from the application @rivm’s Law.

If the *s in PIIr. *sBoysiceqr Causes aspiration of the followin/ (plosive) in San-
skrit, or if the/S/ in an Old Indo-Aryan onset clust¢BP causes aspiration gP/ in
Middle Indo-Aryan, the question naturally arises as to why the same aspiration does not
take place in initiaJsT+ clusters in English. The English and Sanskrit phonemic sys-
tems exhibit the following dierences with respect to the laryngeal featureg/odnd
plosives:

Sanskrit English
[voiced] of /P/ phonemic phonemic
[voiced] of /5/ incompatible phonemic
[spread glottis] of P/ | phonemic allophonic
[spread glottis] ofy | allophonic— redundant redundant?
/Povedy/ : /F’[‘Ovcd]/ phonemic allophonic
/sT/ . /sTY yes, but the latter is unoriginal | only /sT/
[Tooveal”/  MMigueq/ | V€S, but the latter is rare (e.gonly /Ty .t/

mat'ra- ‘shaker’)

These diferences do notfter a direct clue to our problem. For example, the status of
the feature [spread glottis] ¢/ could be considered the parameter causing tfierence
between Indo-Aryan and English; i.e. in a language wie¢tteas [spread glottis[sT/ in
the Underlying Representation is expected to becTi¥ on the surface, whereasl/
remains unaspirated in a language whfssdas no [spread glottis]. In the following
table, | assume that Old Indo-Arydsi always has [spread glottis 75):

| OIA English Burmese
[sg] of /¢ \ always [sg] alwaysffsg]? phonemic

This assumption, if it is valid, may explain why in the English sequenggsTvsicedy

does not spread aspiration to the following voiceless stop, but the fact that English lacks
/sT", even though a voiceless stop in a foot-initial onset is always aspirated, remains
unexplained.

BartHOLOMAE'S LAw States that aspiration of the first plosive of a Sanskrit obstruent
cluster appears at the right edge of the cluster. In English, aspiratfpntok/ occurs at
the beginning of a foot-initial syllable (Iverson and Salmons 1995:375). The principle
that underlies the flierence seems to be that (the right edge of) the feature [spread
glottis] is aligned with the left edge of a syllable rime in Sanskrit, while in English it
is aligned with the left edge of a syllable and not of a rime. This supposition explains
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not only the diference between Indo-AryaBP > /SP'/ and EnglishysT/, but also the
behavior of the sequengBjooiceqi/, Which is always aspirated in English but rarely so
in Sanskrit.

Following C. Kim (1970:114%, Iverson and Salmons (1995:371, 373) consider that
aspiration is present in EnglighT+/ onsets, but it ends before the release of the $top.
Contrary to that, the intervention of a plosive betwg¢ghand the rime in an Old Indo-
Aryan onset clusteiSP7/ prevents the aspiration from being implemented®nand the
feature [spread glottis] links to the following plosive only occasiongxQ).

§77 Assimilation of laryngeal features

Many Indo-European languages preserve the inherited contrast of the laryngeal features
[voiced] and [spread glottis] (or possibly [constricted glottis] according to the Glottalic
Theory), or at least bear traces of this contrast:

language [voiced] [spread glottis] reference

Anatolian V. V lost Melchert (1994:20)

Tocharian lost lost Ringe (1996:162

Celtic preserved lost Lewis & Pedersen (193737
Italic preserved modified Sommer & Pfister (1977:134f.)
Greek preserved preserved Rix (1992t92

Armenian modified modified R. Schmitt (198115%

Germanic modified modified Jasdh@@994:255)

Balto-Slavic preserved lost Shevelov (19651268 2ft.)
Iranian preserved scarce Himann & Forssman (1996:43

Indo-Aryan  preserved preserved

Although the laryngeal features are subject tdedtent language-specific alterations
when the stop to which they link ends a syllable, there are two common tendencies which
are found in several fierent branches of Indo-European. One of the two tendencies is to
assimilate the voicing of a coda obstruent to that of the onset obstruent of the following
syllablel® and similarly for aspiration as well, at least in Greek:

8« .. the glottal movement fofp/ of /sp will start during/g/, i.e., the glottis will begin to widen.

This means that, if the glottis is instructed to open to the same degree and for the same pépyoaf for
/sp as it would for initial/p/, the glottis will begin to close by the time the closure fptis made, and
consequently, by the timfg/ is released, the glottis will already have become so narrow that the voicing
for the following vowel will immediately start, and thus we have an unaspirgieafter/s.”

%“Though the glottis progressively narrows until achieving voicing in the following vowel, as it does
in the release portion of singleton stops/sp the period of ‘aspiration’ is consumed in the oral closure
phase of the stop member of the cluster” (371). shit the single [spread glottis] gesture in the syllable
onset is shared between tfg and the/p/, as it is between thgy' and the/l/ in slip; in the former
case ‘aspiration’ is absorbed by the voiceless stop’s oral closure, in the latter case it is manifested as
voicelessness in an otherwise spontaneously voiced sonorant” (373).

OGusmani (1971)§20: “adeguamento del modo di articolazione”; Mayrhofer (1986:110):
“[ +okKlusiv,—aspiriert]— [astimmhaft]/ _[+okklusiv, astimmhaft].”
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voiced voiceless aspirated
Gk. | é-blaben ‘disable’ pass. blap-topres.1sg. e-blag-t"en pass.aor.
aor.3pl. (Ep.) 1sg’
Gk. | — gégrap-taipf.3sg.mid. grap’-opres.1sg.act.
Lat. | ag-ere‘do’ inf. ac-tusb.adi. —
Skt. | ad-ana-eating’ pres.ppl.  at-ti pres.3sg. ad®-d"i iptv.
Hitt. | ekuzaku-(/g"/) ‘drink’ akkusSke{/k/) (Melchert 1994:17)

) Gk. lelonK't"a ‘thou hast obtained< *-g"-t- is a counterexample to this pattern (Cowgill
1965:172).

Voicing pattern (K and G here stand respectively for voiceless and voiced obstruents):

K-G- -G-K- -K-G- -GK- -G-G- -G"-G-
Gk.| — KK K"K KK K"K —
Av. | — -KK- -GG- [ -GG | -GG —
Skt.| — -KK- -GM-Gh- | -GM-G"- | -GM-Gh-

How the laryngeal features are assimilated is not clear in Tocharian, Celtic, Arme-
nian and Germanic.

Since these features spread together, the Laryngeal node (Clements 16851233
which they belong, is considered to be the unit of this spreading phenonerian.
stead of explaining assimilation by stipulating a delinking of a Laryngeal node from the
syllable-final stop and its subsequent relinking to the Laryngeal node of the following
stop (Mester and &1989:281), Lombardi (1995:56) shows that a positive constraint and
a universal repair mechanism of delinking can account for syllable-final neutralization;
then the final stop is parasitically licensed to link to the laryngeal node of the following
segment, resulting in laryngeal assimilation:

LaryNGEAL ConsTRAINT (Lombardi 1995:42):
“A Laryngeal node is only licensed in a consonant if itimmediately precedes
a [+son(orant)] segment in the same syllable.”

a. A syllable-final stop has no Laryngeal node
b | [th
|
Lar
b. Then an association is created with an adjacent licensed Laryn-
geal node which, by thé&aryncearL ConstraiNt, Must be the onset

consonant of the following syllable PArasrtic Licensing,” Lombardi
1995:52).

a rl e n

b I a p] [t" e n
Lar

1The intricacy related tBartHoLoMAE's Law Will be discussed later i§82.
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§78 \Voicing neutralization in absolute final position

The other of the two common tendencies found iffiestent branches of Indo-European
is voicing neutralization in absolute final position.

What would be expected from the privativeness of the laryngeal feag§68%i6 that
the stops in neutralized position will be voiceless and unaspirated due to absence of the
features [voiced] and [spread glottis]. The voicing status of consonants in absolute word
final cannot be reconstructed, however. In Anatolian, all word-final stops are voiced
(Melchert 1994:85). In Early Latin, a word-final dental stop uniformly becoraes
(Sommer and Pfister 1977:202). Greek does tt#rany evidence, for stops cannot
occur at the end of a word unless @ follows (§32). Nor does Celtic, except that
Celtiberian has forms ire-zwhich possibly reflect the 3sg. ending /tH(Villar 1995:
17-19).

According to Rnni, a Sanskrit stop in absolute final position can be either voiced
or voiceless:

Ast. 8.2.39"al'anjaso 'nte[1.16 padasyé“Substitute voiced unaspirated stops
replace non-nasal consonants at the end [of a pada]”’ (Katre 1987)

Ast. 8.4.56vavas angs3 j"al’am 54 car] “[Substitute unvoiced unaspirated
stops and sibilants 54] optionally [replace non-nasal stops and spirants 53] oc-
curring in pausa [in continuous utterance 2.108]” (Katre 1987)

Since both rules are in the domain of the metarule 82.1p urvatr asidém, the
latter rule is invisible to the former, i.e. “the element that results from this [latter] opera-
tion is regularly not subject to an operation stated in an earlier rule” (Cardona 1997:67).
These rules state only that a word-final stop always loses the feature [spread glottis],
while the loss of [voiced] is optional. However, the sandhi rules for the alternation
between finalr/ and/ty, i.e.

=N/ _Jwd
/N = 1/ Vini_lwd Xvoiced]

show that [voiced] is neutralized in final positioflQ4). If the optional voicing of a
word-final stop can be viewed as an adjustment on a postlexical level, the following
generalization is possible with regard to laryngeal features across a word boundary: In
the word sandhi rules of Sanskrit, the laryngeal features of a word-final segment are
despecified, and are then filled in either by a redundancy rule or by spreading from
the following word-initial segment, for which laryngeal features are lexically specified
(Allen 1962:97f., Kessler 1994). In other words, laryngeal features are non-distinctive
in rules operating across a word boundary.

2Although the latter is in the domain of As8.2.108... sanhitayamin close junction’ (Cardona
1997:19), the wordivas anewhich is also used in As8.3.15k"ar-avas anayor visarjan yah provide
visargah for final /r/ and/g/, ensures that final voicing takes place in absolute final positioh. 8A3.39
and Ag. 8.4.56 may sound similar, but the expression “end of a pada” in the first rule refers not only to
fully inflected words but also to their substrings (Cardona 1997:42f.).



114 Chapter VI. Laryngeal and Vowel Features

§79 Diaspirate representation of Sanskrit roots

A Sanskrit root cannot have more than one voiced aspirate in its surface forms; for
example, the root part of the formmid™-d"a-12 vb.adj. ‘awaken, a-b'ut-si aor. and
bud'-ya-tepres. invariably has one token of the feature [spread glottis].

Diaspirate forms ([;iceq+ Thoicea) N2VE been posited as the Underlying Represen-
tation of those Sanskrit roots with two voiced stops of which one is always aspifated,

as most of these roots are reconstructed with double aspirates in Proto-Indo-European.
This reconstruction is based on the following facts: a) there are Indo-European roots of
the shape *'[l;oiced]...'l'h where the first voiced stop does not alternate with a voiced

) [voiced]
aspl rate:

PIE *v/glewb" ‘carve’ Gk.glup" opres. :: Gkglupsai Lat.gl'ups1
PIE *y/delg" ‘make firm’ Skt.dfiphati :: Lat. in-dulg'er@

and b) there are minimal pairs which contrast in the aspiration of the initial voiced stop:

PIE *v/geld' ‘be greedy, Skta-grd"-at a-aor.3sg. : PIEX/g"eld" ‘compen-
sate, Goth-gildan‘revenge’;

PIE *ygerd ‘cry, Arm. kardam: PIE *v/g"erd" ‘surround,’ Skt.grha- m.
‘house,” ON-gyrda;

PIE *y/dred ‘hold, YAv. draZaite pres.3sg.mid., Gkdrassomai: PIE
*/d'red' ‘trail, Gk. tréek"q Hom. ét'reksaaor.1sg.act.

(Examples fronLIV)

In spite of this original situation, a representation with a single [spread glottis] ex-
plains the Sanskrit facts better than the diaspirate representation with deletion of one
of the two [spread glottis] byGrassmann’s Law, as Sag (1974, 1976) has argued.
Hoenigswald (1965c¢:59f.) and Sag (1974:600) show that the monoaspirate representa-
tion of etymologically diaspirate roots is descriptively justifi&ghointing out that San-
skrit has no homonyms originating from Proto-Indo-European typegicsh- Thiceq
and *T0 . oq+ Thoiceqp @Nd that the roots of the first typg/darb’drb" ‘bunch,’ vgarh
‘complain’ and+/ja(m)b" ‘smash’ never fall within the context of ‘Aspiration Throw-

back. The explanation by ‘Aspiration Throwbaéktan be restated as an autosegmental

3Here | assume that the aspiration of the root-fidals suppressed in the surface form. $86.

YFor the argument for this position, see Kiparsky (1973bflLB0The principle that among alternative
underlying forms, other things being equal, the closest to the phonetic form is preferred, would indeed
choosegbadH rather tharibhadli as the underlying form of isolated [badh] at the time before the aspirates
had been devoiced, when both underlying representations would have given the right output.”

Hoenigswald (1965c:60): “it is ... descriptively true that those Sanskrit roots which begin with a
plain voiced stop and end with a voiced aspirate allow or require aspiration of the initial in those cases in
which the root final is mandatorily deaspirated”.

8\Wackernagel (1896:127): “Weil nun so die Wurzeln mit uisyglich zwei Aspiraten in der Regel
die erste, in besonderraffen die zweite Aspiration eirilssten, vthrend sich die ursfingliche doppelte
Aspiration nirgends hielt, erschienen die Formen mit verlorner zweiter Aspiration als eine Modifikation
der Formen mit verlorner erster Aspiration also zduk- als eine Modifikation vordruh-. Es schien,
als ob Wurzeln, die am Ende ihre Aspiration verlieren, sie auf den Anlaiitkwerfen.”
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relinking of the single token of [spread glottis], which has somehow been delinked from
the root and is floating.

§80 Locality of GRassMANN'S Law

Schindler (1976) investigates the interaction of rules related to laryngeal features such
as BARTHOLOMAE's Law, GrassMANN's Law, Voicing AssimiLation and FINAL LARYN-
ceAL NeutraLizatioN, and illustrates the derivational order among them. At one point,
Schindler redefine&rassmanN’s Law S0 that it covers both coda deaspiration and dea-
spiration across a syllable nucleus, of which only the latter is referred to by the tradi-
tional formulation of this ruleGrassmann’s Law thus redefined operates iteratively until
there is no remaining applicable context. For example, the ififjut'd"a/ becomes
/o"udd'a/ by the first application, and another application creates the obtpd'a-.
This reformulation ofGrassmanN’s Law as an iterative process of deaspirating an adja-
cent plosive, or a plosive adjacent but one rime, incurs an undesirable complication, for
it often has to be applied twice within a singlefsxation cycle. In addition, the formu-
lation is not strict enough about locality, and this flexibility may lead to overgeneration.
For example, Schindler’'s formulation does not preclude the possibility of a similar dis-
similation for [voiced], as inda-da-ti/ > xtadati or /budbudyasu/ > xputbudhyasu- or
xputpucdhyasu-.

Since Parasitic Licensing (§77) together with the Principle d@onesive CLOSURE
(§28) can take care of the deaspiration of the first segment of the cl(EtEY/,
Schindler’s extension dBrassmManN’s Law to coda deaspiration is unnecessary. As we
saw in§77, theLaryngeaL ConstraINT allows only a plosive followed by a sonorant
to have a Laryngeal node, g and/d"/ in budd'a- can be viewed as adjacent on the
Laryngeal tier:

—

¥ |
[sd] [sa]

b u dV d" a-
|
[ J

Lar. tier

Assuming a diaspirate representation of the fédte first/d"/ in the intermediate form
/ohud’.d"a+ is the coda of the first syllable, so its laryngeal features are only possible
by the ParasiTic Licensing of the laryngeal node of the secoydl/.*® The/b"/, which
underlies the initiab of the surface formbudd'a-, is adjacent to the second"/ on

the laryngeal tier. The two successive occurrences of [spread glotfig)iand in the
secondd"/ violate the Obligatory Contour Principle, which prohibits adjacent identical
features; a language-specific rule then deletes the first [spread glottis], resulting in the
output formbudd'a-. In b"ut- or b"otsya;'® on the other hand, thiehas no laryngeal

This part ofGrassmanN's Law is unnecessary if the root is represented with a single aspiration.
185ee Borowsky and Mester (1983:58) for a similar view to take the rootdiaalactually aspirated.
9For the laryngeal node of thign the latter form, se@85.
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node, hence the Obligatory Contour Principle is not violated. In this GayssManN’s
Law can be stated as a strictly local rule.

§81 Antiquity of GrassmManN’s Law: kimBa-

Following the line of Grassmann (1863), Schindler (1976) consiGeASsMANNs Law

to be an Indo-Aryan innovation, because it applies to voiceless aspirates which are usu-
ally not older than Proto-Indo-Iranian and, more importantly, because the Younger Aves-
tan formxumba-suggests thabrassManN’s Law was not active in Proto-Indo-Irani&f.

After Kiparsky (1973b:12f5.) pointed out that the alternation between voiceless unaspi-
rated and aspirated stops in the Greek equivale@raksmann’s Law need not neces-
sarily mean that the law is of (post-)Proto-Indo-European origin, this single form has
been considered to crucially separ@iesssmann’s Law in Indo-Aryan from core Proto-
Indo-European.

As | mentioned above i§74, Skt.kimiya- instead of-k"Umb'a-, which is expected
from YAv. xumba; might be the regular outcome of an initial voiceless stop followed by
*h,, just as *ph- in dat.sg. *phtroi becomewitré in Sanskrit. Old Avestan hd3sr oi
(beside nom.spt g, where the laryngeal loss might have taken place before the aspira-
tion of *p.2* This is nothing more than a conjecture, however, unless Pllurtid'a- is
reconstructed for Proto-Indo-European.

§82 BartHOLOMAE'S Law and root-suffix asymmetry

In the following sections, we will discuss how Indo-Aryan phonology treats laryngeal
features, first focusing on the direction of laryngeal assimilatidBu#rHoLoMAE’s L aw,
then on non-local spreading of laryngeal features, which are best treated in autosegmen-

20polone (1972:242): “... or Skikumiyah, “jar, pitcher”: Av. xumb pPers.xum(b) “jar,” where we
apparently deal with an Indo-Iranian prototyg@umb'-, with initial k- due to dissimilation of aspiration
in Indic and early loss of the aspiration f'/ after nasal in Iranian?”

2lnsler (1971:573): “I suspect, however, that in the original Iranian paradigm of this woveda%
lost when the resultant inflected form contained two or more syllables, but was maintained if the form
were to become monosyllabic after its loss. Thus the proper Av. paradigm should bepibanacc.
ptarom, dat.pidre/€ nom.pl.ptaro(...) dat.pl.ptor’byo(...) etc.” Gernot Schmidt (1973:83): “Gerade in
diesen besondereralen wird im Gegenteil nicht aspiriert: irandtdr-; *for- < *por- (nicht < * phor-).
Aspiriert wird vielmehr in den normalendfen, wo iran.0 einem aind.i entspricht: awestdugdar-
= aind. duhitar- aber nicht da, wo auch das Iran. regulaer i bewahrt, @mlich in ersten Silben:
awest.pitar- wie aind.pitar- ohne Aspiration. Das u.a. zwingt uns aber dazu, Kuipers Unterscheidung
zweier verschiedener Vertretungen von interkonsonantischentidm. Indoiran. in modifizierter Form
beizubehalten: IdgH in potentiellen ersten und wohl z.T. letzten Silben war igld.geworden, das im
Indoiran. Uberalli ergibt, idg.H in potentiellen Mittelsilben (und wohl z.T. auch Endsilben) abkr
das im indoiran. aspiriert, im Iran. danach schwindet, im Indischen jedoch ebenfalgirzli’ Cf. also
Beekes (1981b:285f.), and Mayrhofer (1981:436): “so sieht es aus,imtevizernot Schmidts Gesetz,
wonach in (-)CHC(-) der Laryngal im Indoiranischen vokalisiert wurde, in (-)CHCC(-) aber schwand,
in der Modifizierung durch Martin Peters aufgehen, wonach letzterer Prozel3 nur in CHCCC()
eintrat.”
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tal representatior§@) as pointed out by Borowsky and Mester (1983:52).

BarTHOLOMAE'S LAW IS @ sound rule which spreads the features [voiced] and [spread
glottis] from left to right in obstruent clusters. The actual examples of this rule are
limited to sequences of a voiced aspirate #@nar /t"/, as Rnini formulates it in As
8.2.40j"asas taf'or d"o 'd"ah. The correspondence of Old and Younger Avestarzda-
with Vedic vrdd'a- ‘grown’ shows that it may be traced back at least to Proto-Indo-
Iranian (Hdfmann and Forssman 1996:95f.), although the voicelesgtstiihe verbal
adjective sHix -ta- is often restored in Avestan. See Cowgill (1965:172) for possible
cases oBartHoLOMAE'S Law in Greek, and Prokosch (1939:84) and Krahe (1948:101)
for Germanic.

Whereas the plosive system of Indo-Aryan makes a four-way distinction of laryn-
geal features, the voiceless aspirates were originally irrelevant to this Indo-Iranian rule,
for they generally come from combinations of voiceless unaspirated stops and PIE
*h, (Kurytowicz 1935:46tf.), which become voiceless aspirates accompanieg/ oy
Indo-Aryan when followed by another non-nucleus segment,¢ngat' ‘rip’ (< PIE
*y/methy) + -ta- > mat'ita-, and notmatt'a-.

On the other hand, two innovations are introduced in Indo-Aryan: the aspiration of
the first obstruent (plosive) is blocked from surfacing due to the Indo-Aryan principle of
Conesive CLosure (§28), which prohibits the occlusive constriction of a plosive cluster
from being split; ands after a voiced aspirate is excluded from the structural description
of the rule (Schindler 1976:630). So for example,

vsod/sud ‘purify’ (+ s) + -ta- > sudd'a- vb.ppl.
Vlab' ‘grab’ + -tva > labd'vagrdv.
a-+ +/ral ‘grab’ + -s- + -ta > *a-rab'-ta> arabd'a aor.3sg.mid.

a-+ ybod/bud' ‘wake’ + -s-+ -thas > *a-bud'-t"as> abudd ahaor.2sg.mid.

Already Kurytowicz pointed out that this phenomenon does not conform to the ten-
dency shared by several Indo-European subfamilies for voicing of a coda obstruent, and
in Greek aspiration as well, to be assimilated to that of the onset obstruent of the follow-
ing syllable §77).

Lombardi (1991:140) explains the spreading of both [voiced] and [spread glottis]
instead of just [spread glottis] (which would result-sutf'a- instead ofudda-) by
spreading of the entire Laryngeal node, to which these two features belong. The puzzling
fact about this rule, however, that the spreading takes place in the direction opposite to
that of the other assimilation of laryngeal features &£&#), still remains unexplained.

This irregular assimilation can only be understood by taking morphology into account,
as we will discuss below.

22Despite the criticism of Janda and Joseph (2002), | still think that an autosegmental approach itself is
valid.
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§83 Limit of purely phonological principles

Both the features [voiced] and [spread glottis] belong to the Laryngeal node in feature
geometry. Since they spread togetheBitktHoLoMAE's Law, the Laryngeal node can
be taken as the unit of this phenomenon.

If examples of right-to-left spreading liked + -ti/ > atti (see§77) represent the
unmarked assimilation pattern of the laryngeal features in Proto-Indo-European just as
in Indo-Aryan, it follows that Proto-Indo-European has th&yNGearL CoNsTRAINT (§77)
which, in Lombardi’s definition (Lombardi 1995:42), states that “[a] Laryngeal node
is only licensed in a consonant if it immediately precedes a sonorant segment in the
same syllable.” Lombardi (1995) demonstrates that generic phonological constraints on
laryngeal features only produce right-to-left voicing assimilation regardless of the order
in which they may be ranked. Thus a cluster-initial obstruent is first neutralized with
respect to laryngeal features, and then it is parasitically licensed to link to the Laryngeal
node of the following onset segment, resulting in assimilation of voicing and aspiration.
Since the spreading of laryngeal featureBirtHoLOMAE’ s L aw takes place from a coda
to an onset stop, namely in a direction opposite to that of the exampfg&jnt does
not agree with what follows from thiearyNGEAL CONSTRAINT.

When the default spreading from right to left is overridden by a morphological re-
guirement to maximize the feature [spread glottis] of the root in the output, the Laryngeal
node of the coda (i.e. root-final) consonant, which fails to surface due loathe&GeAL
ConsTrAINT, relinks to the next linkable segment available, i.e. th@sunitial stop to
its right. To illustrate this point, let us first restrict ourselves to phonological constraints
only, and evaluate candidate forms involviBgrrHoLomAE's Law in the framework of
Optimality Theory:

IpentlO(lar): The laryngeal configuration of an input has an identical correspondent in
the output. When one feature is changed, it is regarded as one violation. Since
voiceless aspirates were not yet phonemicized in this period, jbpub output
/p/, for example, is counted as one violation.

Licensg(lar): A coda consonant does not have a Laryngeal node unless parasitically
licensed. Obversion of thearyNGEAL CONSTRAINT.

Since a coda consonant cannot have its own laryngeal node in Sahskntg(lar)
is ranked higher thalentlO(lar). The following are the ranking of the constraints and
an evaluation tableau, where the last candidiaie-t@a- is wrongly evaluated as optimal:

License(lar) > IDENTIO| 4

/lab" + ta/ | Licensg(lar) | IpentlO(lar)
<lal’-ta- x
<lal’-da- ) *
<lab-da- o]
lab-d'a- sk

0 ~lap-ta- s
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With respect to the constraihtientlO(lar), the candidate witfrda+/ adds the feature
[voiced] and the one witi+-d"a+/ adds [spread glottiSf so they are both counted as
having one violation. We could add a candiddtgp-t'a-, although voiceless aspirates
did not exist wherBartHoLoMAE’s Law was first introduced. It contains two violations
of InentlO(lar), just aslab-da- does.

This result shows that phonological principles are ndiisient to derivglabd'a+ in
favor of /labday. It is still possible to obtain theffect of BarrHoLomAE's Law by stipu-
lating a phonological rule which applies to the particular sequence of a voiced aspirate
and a voiceless stop, but it is simpler and less arbitrary to attrBuieioLomAg’s Law
to the general principle of root-fiix asymmetry, which requires the feature [spread
glottis] of the root to be maximized in the output. In other words, the transfer of the
root-final aspiration involves a morphological preference which favors the features of
the root segments to appear in the output at the cost of the input-output faithfulness of
affixes?*

§84 Conspiratorial nature of BARTHOLOMAE's L aw

In Optimality Theory, derivation is made by a once-and-for-all evaluation by universal
constraints with dferent degrees of violability. It provides a more elegant explanation
than an ordered-rule approach, particularly when one and the same underlying principle
triggers apparently irrelevant or conflicting phenomenaffeatively create a certain
result, like maximization of root features in our case. For that reason, let us make use of
Optimality Theory here as well, so that we can better capture the conspiratorial nature
of the processes involved. The two constraints introduc&€8&+— IpextlO(lar), which
requires the laryngeal configuration of an input to have an identical correspondent in the
output; andLicensg(lar), which states that a segment in coda position does not have a
Laryngeal node — are purely phonological.

Within the framework of Beckman’s Positional Faithfulness (Beckman 1998), the
asymmetry between root andfBx morphemes is represented by the constraint

MaxRoor([spread glottis]) Maximize the distinctive features, in this case the feature
[spread glottis], of the root morpheme, in the output.

This constraint overlaps withventlO(lar), which disfavors changes in the laryngeal
features of any morpheme. In order to introduce this constraint, the definitionxaf
IO(lar) must be modified so that it covers onlfjizes.

IpentAFrix(lar): The laryngeal configuration of the input of affim has an identical
correspondent in the output.

23| assume here that [voiced] accompanies [spread glottis] in early pre-Vedic, when voiceless aspirates
did not yet have firm phonemic status.
24Cf. Sag’s formulation with specification of the featureROOT” (Sag 1974:592).



120 Chapter VI. Laryngeal and Vowel Features

Since the feature [spread glottis] of the root surfaces even though it is moved to
the adjacent diix-initial onset stop in forms lik@ab-ta/ > labd'a-, IpentArrix(lar) is
dominated byMaxRoot[spread glottis].Licensg(lar) is undominated according to our
assumption that Indo-Aryan has therynGeaL CoNsTRAINT (§83).

Licensg(lar) > MaxRoort[spread glottis}> IpentAFrix(lar)

This ranking should generate the maximization of the feature [spread glottis] of a
root morpheme, as the following tableau illustrates:

/lab" + ta/ | Licensg(lar) | MaxRoot[sg] | IpEntAFFIx(lar)
“|lal’-ta- x!
xlabda- *!

O lab-d'a- *
<lapta- *!

The first candidate in the tableau has aspiration in coda position, which fatally vi-
olatesLicensg(lar). The second and the last candidates fatally vidl&te Roor[spread
glottis], for they do not have [spread glottis] in the outp8arTHOLOMAE’S LAW may
have remained active until Old Indo-Aryan, however, so what about a candidate with
a voiceless aspirate such dap-t'a-? It is actually as harmonious kb-d"a-, as the
following tableau makes clear.

/lab” + ta/ | Licensg(lar) | MaxRoor[sg] | IpEnTAFFIX(lar)
O ~lap-fa- %

This result means that our constraints may work in a stop system with a three-way laryn-
geal contrast like Pre-Vedic Indo-Aryan, but they are ndlisient for actual candidate
evaluation in Old Indo-Aryan, which has a four-way laryngeal conffast.

Based on the fact that spreading takes place on the entire Laryngeal node, we could
extendMaxRoort[spread glottis] toMaxRoor(lar), which requires both [voiced] and
[spread glottis] of the root to be maximized in the output. This extension, however,
leads to a false prediction of voicing assimilation, for maximizing [voiced] in the input
/ad-ty ‘eats’ would result in the wrong outpuaddi. It would therefore be preferable to
introduce a separate constraiMtaxRoot[voiced]:

MaxRoort[voiced]: Maximize the feature [voiced] of an input root morpheme in the
output.

25In the analysis of S. Kim (2000), this problem of voiceless aspirates is avoided by treating voiced
aspirates as having the feature [murmur], unlike voiceless aspirates which have the feature [spread glottis].
We consider voiced aspirates to have [spread glottis], for the Indo-European second larypgéalkth
both voiceless and voiced stops, e.@thp0- > rat"a- ‘chariot’ and *mejh, > mahineut.ad;. ‘big, greatly.”
See also Borowsky and Mester (1983:62), who adduce deaspiration in reduplication to support use of the
same feature for voiced and voiceless aspirates. Cf. also Janda and Joseph (2002:70f.).
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This constraint is dominated by all the other constraints, and usually does not con-
tribute to candidate evaluation, but it plays a key role when other constraints are not
relevant or cannot determine the optimal candidate, by McCarthy and Prince’s principle
of Emergence of the Unmarké# The following is the modified constraint ranking and
an evaluation tableau:

Licensg(lar) > MaxRoort[spread glottis}> IpentArrix(lar) > MaxRoor[voiced]

/lab” + ta/ | License(lar) | MaxRr[sg] | IpentArr(lar) | MaxRr[vcd]
<lab-ta- *!
<lal’-da- x|
lab-da- %!
O lab-da-
<|lap-t"a-
lap-ta- . *

* ¥ ¥ X

*]

/ad+ ti/ | Licensg(lar) | MaxRr[sg] | IpentAFE(lar) | MaxRr[vcd]
O at-ti — s
xad-ti ] —
<ad-di — !
Furthermore, we need to add another constraintariry (McCarthy and Prince

1995), which prohibits the order of phonemic or sub-phonemic segments from being
disrupted, so that forms likéo"ut-ta- should be precluded.

Licensg(lar) > MaxRoor[spread glottis}> LiNeariTy > IDENTAFFIX(lar) >
MaxRoor[voiced]

/bud' + ta7/ | License(lar) | MaxRr[sg] | Lixearity | IDENTAEE(lar) | MaxRrved)]
<bMut-ta- x| * *
O bud-da- *

The idea of a low-ranked constraiMtaxRoot[voiced] could just be an ad hoc mea-
sure if it does not play any role elsewhere in Sanskrit phonology. There is another case,
however, where maximization of the feature [voiced] of a root morpheme might possibly
have caused a morphological innovation: §88 below.

26McCarthy and Prince (1994:334) explain this principle as follows: “Even in languages @hisre
crucially dominated and therefore violated, thEeets ofC can still be observed under conditions where
the dominating constraint is not relevant. Thus, in the language as a whatey be roundly violated,
but in a particular domain it is obeyed exactly.”

2The transfer of aspiration inudd'a- is not considered to violatemeariry, for the aspiration is linked
to root-final/d/ by parasitic licensing.
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§85 ‘Aspiration Throwback’: Another case of root feature maximization

With regard to the maximization of root features by the constidintRoor(lar) (§84),

the autosegmental spreading of the feature [spread glottis] befofixamginning with

a voiced aspirate, traditionally called ‘Aspiration Throwback, provides some interest-
ing examples. Here I cite the forms which Schindler (1976:634f.) suggests are due to
an analogical reintroduction of initial aspiration and Lombardi (1991:144f.) treats as
exceptional:

i) When the nominal ending$"y am-b"is, -b"yas which are callegpada(=word)
endings (i.e. endings before which external sandhi applies), are added to the root
noun bad'- ‘awakening, aspiration throwback takes place, creating the forms
b'ud-b'yam b'ud-Bis and b"ud-B'yas which apparently violatéGrassMaNN's
Law.

i) The verbal endings of the second plural middi¢}ve and -d"vam do not dea-
spirate the initial stop. For example, thévaﬁyanaérauta—&?tra givesd'un(g)-
d'vam‘milk!” instead of xdun(g)-d'vam, which would be expected from the root
v/dodYdud' ‘give milk.

We proposed above i§i72 that Indo-Aryan introduced an innovation of specifying
the feature [spread glottis] fgg/. According to this assumption, we can include those
sufixes beginning withls/ in the context of ‘Aspiration Throwback.’

i) Before the/s of the sigmatic aorist and imperatives-8i RV 4.52.4 (poet: \dAma-
deva), 7.81.3 (Vasiba)ab'utsmahij 8.9.16 Easakara Karva) ab'utsi; RV 1.76.3
(Gotama Rhugara) d"aks, 4.4.4 (Vamadeva), 6.18.10 (Bharaaja)d"aks, 6.3.4
(Bharadwaja) d"aksat, 10.16.7 (Damana ¥mayana)vid'aks/an 10.91.7 (Aruma
Vaitahavya)d'aksatah Cf. RV 1.141.8, 2.1.1@aks.

iv) Later desideratives:v/badl ‘suppress”: R/ 1.164.8 (Drghatamas Aucathya),
10.124.8 (Soma), 10.124.9 (Soma)Batsi- +/grab’ ‘grasp’: jig"rksati; y/dah
‘burn’: did"aksati; +/bodybud' ‘wake’: bub'utsati Cf. y/gohiguh ‘conceal’
: RV 8.31.7 (Manu Vaivasvatajuguksitahy +/dohduh ‘give milk’ : RV
7.18.4 (Vasitha), 10.61.10 (Ebranedisha Manava), 10.74.4 (Gauriv Saktya)
duduksin.

Schindler (1976:632) considers those forms in thgvétla without ‘Aspiration
Throwback’ to be ‘memorized [i.e. lexically specified] relics,” and Cardona (1991) ar-
gues that the distribution of forms with and without ‘Aspiration Throwback’ is demar-
cated by the families to which thegRedic poets belong. Scharfe (1996:361), on the
other hand, locates the books of thgueda geographically by the rivers mentioned in
them, and observes that forms with ‘Aspiration Throwback’ are common in the western
books (4, 5, 6, 8 and 9), while forms without it are limited to the eastern books (1, 2, 3, 7
and 10). In the forms cited above in iii) and iv)awhadeva’s (book 4) and Bharaja’s
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(book 6) use of Throwback forms, and Manu Vaivasvata’s use of a non-Throwback form,
are in line with Cardona’s observation, but forms ascribed to the same authorMe.g. R
7.81.3 (Vasjtha)ab'utsmahi: RV 7.18.4 (Vasitha) diduksn, cannot be so explained.
Although in violation ofGrassmann’s Law, the ‘Aspiration Throwback’ which oc-
curs in these forms does noffect the operation oBartHoLOMAE's Law. Attributing
phenomenon i) to the word boundary before paglaendings (Lombardi 1991:144)
could be circular, for the native grammarians might have introduced a word boundary to
explain irregular declensional forms, including those cited.
Note that these endings all begin with a segment with [spread glottis]. The feature
[spread glottis] is inherent in the initial stop of thed@xes, unlike the sfiix -ta- as
in bud-d'a- < /bud’-ta/ to which BartHoLoMAE's Law spreads aspiration and voicing.
Unlike the root-final [spread glottis] of the rogtbod/bud' ‘wake’ in bud-d'a- which,
transferred to the following stix-initial /t/, remains in the Surface Representation mul-
tiply linked to the root-final stop and theféix-initial /t/ (see 1 in the diagram below), the
[spread glottis] of the root in the Underlying Representatimr-d"vany is delinked by
the Obligatory Contour Principle (OCP) or by the principleGafiesive CLosure. The
delinked feature [spread glottis] becomes a floating autosegment, which then anchors to
the only other linkable root segmetfti, resulting in the formb"ud-d'vam The forms
with ‘Aspiration Throwback’ satisfy input-output faithfulness of the features of the root
morpheme just as dBartHoLoMAE's forms discussed above (1 in the following dia-
gram), but the order of the features is disrupted. The process of ‘Aspiration Throwback’
is described in 2 and 3 below:

1./bud-ta/  2./a-bud-s-dvany 3./a-bud-si/

vb.ad,j. ao. ao.
[bud™]-d"a-  a-[d'ud]-d"vam a-[Bud],-si
N ] |
[sg] sg] [sd] [s9] [sd]
— budda-  — ab'udd'vam — abutsi

One problem with this explanation is that OCP blocking does not take place when
the sufix-initial consonant is the voiceless aspirgtg butBartHoLomAE's Law applies
instead: cfa-bud-d ahs-aor.2sg.midk /a-bud-t"ag vs.a-b"ud-s-dvam?2pl. < /a-bud-
s-d'vany. It is strange that the OCP is evoked only when the Laryngeal node of the
sufix-initial stop has both [spread glottis] and [voiced], while OCP blocking does not
occur when the dtix-initial stop has just [spread glottis].

In order to avoid this problem, we need to locate ‘Aspiration Throwback’ carefully
within the chronology of sound changes between Proto-Indo-Iranian and Old Indo-
Aryan. In Proto-Indo-Iranian, voiceless aspirates are still clusters of a voiceless stop
and a laryngeal, or possibly unit phonemes. A trace of the cluster status of voiceless
aspirates remains in the treatment of voiceless aspirates as clusters in the meter of the
Rgveda (Gippert 1997). ‘Aspiration Throwback’ must have preceded the phonemiciza-
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tion of voiceless aspirates. It must also be ordered after the specification of the feature
[spread glottis] fory (§72), for otherwise it would not occur beforefBxes beginning

with /5. Yet the Rjveda also contains many forms with suclfiges but without ‘Aspi-

ration Throwback.” How is this variation to be understood?

§86 ‘Aspiration Throwback’ and featural domains

As with root morphemes subjectBartroLoMAE’s Law, phonological processes regard-

ing ‘Aspiration Throwback’ conspire to ensure that the surface form of the root always
has one token of [spread glottis]. When the aspiration of the root is blocked from linking
to the root-final obstruent by the Obligatory Contour Principle, it autosegmentally links
to the next available segment within the root domain, changing the order of the features.
Although an autosegmental representation accounts for this conspiratorial relationship,
it does not always provide a rigorous formulation that precludes overgeneration. By
the same set of constraints as we assume@4nto derive the forms dBARTHOLOMAE's

Law such asbudd'a-, the formbi-Bat-si- (§85, iv) is correctly evaluated as optimal.
Every time a segment or a feature is transposed across another segment, it is counted
as one violation oLineariTy. The constrainMaxRoot[spread glottis] is considered

to be satisfied if aspiration of the root is present anywhere in the surface form; it can
trigger transposition of aspiration, but it does not limit the transposition within the root
morpheme.

/bi-[bad"],-s0-/ | Licensi(lar) | MaxRr[sg] | LiNearity | IpENTAFE(lar)
bi-bad'-s(- x|
bi-bat-<I- %!

O bi-b"at-di- *
b"-bat-<i- sk

While the same set of constraints as wWBtkrrHoLoMAE's Law can thus derive forms
of ‘Aspiration Throwback, an alternative explanation is also possible by taking the root
morpheme as a featural domain (Cassimjee and Kisseberth 1999) within which phono-
logical processes conspire to maintain one token of [spread glottis] in the surfac&form.
If we suppose that a new constraintorrorate[spread glottis], which requires [spread
glottis] to be inside its domain, emerged in some dialects of the pre-Vedic periogsafter
was specified for [spread glottis] and before voiceless aspirates were phonemicized, then
forms with ‘Aspiration Throwback’ are evaluated as optimal by the following ranking.

License(lar) > MaxRoor[spread glottisp> INncorroraTE[SPread glottis}s>
IpENTAFFIX (lar) > MaxRoort[voiced]

283uch a featural domain is unnecessary if a diaspirate representation is assumed for the relevant San-
skrit roots. Se&79.
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/oi-[bad"-s0-/ | License(lar) | MaxRr[sg] | INcorporaTE[SQ] | IDENTAFF(lar)
bi-bad'-s- x|
bi-bat-gI- x| s

0 bi-bhat-si-
b"-bat-I- x|

Obvious counterexamples to this explanation by a featural domain sijetnaiptv.
of y/han‘smite, andvidat'a- ‘assembly’ provided that it comes fromi- + +/d"a‘dis-
tribute’ (Wackernagel 1896:128), are relics, a@eassmann’s Law no longer applies
across morpheme boundaries in its productive version. In an early p&saskmMann’s
Law may have operated under purely phonological conditions, such as in a window of
two initial syllables; when the rule was later grammaticalized and became sensitive to
the morphological context, the triggering context of the rule probably narrowed down to
the cycle of primary flixation.

An advantage of this analysis over the first one is that the notion of featural domains
is independently motivated elsewhere in Sanskrit. As we will discu§d®8, thenati
rule of retroflexion spreading frorfn/ to /n/ curiously fails in the paradigm of the root
y/nas ‘be lost’ when the verbal stem already has a retroflex consonamn{P Ast.
8.4.14, Wackernagel 1896:187), epya [naSya]te‘perishes’ vspra [nankya]ti ‘will
perish.’ In this case, thefierence could be due to the syntactic relationship between the
preverb and the verb, but two other pairs show a featural correspondence more clearly.
They probably do not reflect dialectal variation, for both forms are attested in the seventh
book of the Ryveda, the family book of the Vagss.

The latter form in the paipinagi pres.ind.3sg, anginak pres.inj.2,3sg., to/pegis
‘crush, shows a transfer of retroflexion from the root-final consonant to the nasal
infix.

In the pair abi-nat (RV?) and pra-nak (RV*) as well, the finak of the root/nagas
‘reach’ does not beconten the second form because fim¢is already retroflexed
by the/r/ of the prevertpra-.

In these forms, the stem part of each inflectional form always has one occurrence of
retroflexion, in a similar manner to ‘Aspiration Throwback.’

§87 Allomorphy in d"atté

Phelps (1975:448) lists the present middle paradigms of the rgdt®‘put’ < PIE
*d"ehy and y/dohduh ‘give milk' < PIE *d"ewg". Although the former is a class I
(reduplicating) present, the early loss of root-final ttas made its present middle in-
flection almost indistinguishable from that of the class Il (root) presents, to which the
latter root belongs, and this apparent similarity makes thierginces between them look

all the more contradictory. The inconsistency in question concerns the outcome of the
addition of the third singular endinge:
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root class underlying surface
vdohduh'give milk Il /dud' + -t& dugde
vd"a'put I /REPda-d'(h,) + t&/ d"atté

In the second example, regular applicatiorBakraoLomar’s Law would givexdaddé
instead ofd"atté. Parini explicitly rules out the application of this law to the findll
of the stemda-d'- in Ast. 8.2.40j"asas taf'or d"o 'd"ah. As Schindler comments on
this form, “before obstruent&lad'-/ behaves as though it wefd'ad/. These forms
are thus exceptions in any grammar of Sanskrit and must be handled by a special mor-
phological rule” (Schindler 1976:628). Thus the best synchronic explanation for this
alternation is thati"ad is an allomorph ofilad" before obstruents, particularly dental, as
in pres.2du.acd"att"as pres.2pl.actd"atté, pres.2sg.midd"atsg pres.3sg.midd"atté,
iptv.act.d"attam d"attam d"atta(na) iptv.mid. d"atsvaetc.

On the other hand, the roafdohduh ‘give milk’ is replaced byd"ug only before
/9 or a word-boundary, both of which are taken care oAByirATION THROWBACK, and
before endings beginning wifd"/, which is discussed above §85.

§88 [voiced]as an autosegment

| mentioned in§79 thatAspiration THROWBACK IN Sanskrit reflects an autosegmental
reinterpretation of the behavior of the single [spread glottis] of a root which originally
had two tokens of [spread glottis] in Proto-Indo-European and lost the first of them by
the pre-Vedic process @rassMANN's Law.

If we accept that the feature [spread glottis] behaves as an autosegment, then an
obvious question would be why [voiced], another laryngeal feature, does not spread in
the same way when a root-final voiced stop is devoféelBor example, the Vedic root
Vtejtij ‘sharpen’ becomes Vedikta- and notxdikta-, when the verbal adjective féix
-ta- is added and the root-fing} is devoiced.

a. Underlying Representation:
4 S -t ad

|
[ved]

b. The OCP filter does not apply to the adjacent voicinfy/iand/j/ because the vowels
are underspecified for the feature [voiced], which is redundant.

c. TheLarynGeaL ConsTtrAINT delinks [voiced] from the root-fing)/:
ti ¢ -t a
[ved]

d. Feature Filling gives the vowels the redundant feature [voiced]:

29 ombardi (1991:147): “assuming feature geometry, all features are autosegmentalized.”
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t [ c -t a
| |
[ved] [vcd] [ved]

e. The No Crossing Constraint blocks autosegmental spreading of the stray feature
[voiced], which is then lost.

f. Surface Representation:
t [ k t a

| |
[ved] [ved]

There is a case, however, where autosegmental spreading of the feature [voiced]
might have contributed to a morphological innovation. When a root endd,irthe
verbal adjective dftix -ta- starts to be replaced by its allophome- in Vedic:

y/sad'sit’ RV sattd-  : AV sannéa-
yvedid ‘find’ RV vitta- : AV vinna-
ynodhud‘push’ RV a-nutta- : SV nunna-

The status of this $fix in Proto-Indo-Iranian is not clear, for the Avestan and Vedic
forms do not always correspond with each other:

Avestanpor’na- : Ved.p urra- ‘full’ (Ho ffmann and Forssman 1996:245)
pr ata-filled’
p urta-gift’ for +/par/pr? ‘give’
YAv. starta- : Ved. st ird-
As far as Indo-Aryan is concernedya- occurs primarily after roots ending {iyy,
u/v, 1/r} plus an Indo-European laryngeal, and within Vedic, older texts have more forms
in -td-. The dfixation of -na- after roots ending irid/ can therefore be viewed as an
innovation of Indo-Aryan. As the presence of root-final laryngeals became ambiguous
in the phonology of Vedic, the original context conditioning the alternatioriédsfand
-na- may well have been obscured. At this point, théa-forms began to spread at the
expense of theta- forms, possibly because the feature [voiced] of a root-fitkat pre-
served in thena-forms, where th¢d/ becomes a voiced dental nag#lby assimilation
instead of becoming a voiceless dental stppefore the sflix -ta-.3° In this way, it is
possible to motivate the constraitsaxRoor[voiced] to account for the late Vedic shift
of e.g.satta-to sanna-

§89 Sonorance of Indo-European laryngeals

As far as | know, there is no evidence against taking Proto-Indo-European laryngeals
as f-consonantal], i.e. phonemes other than vowels and glides. The arguments for their
consonantal nature may be summarized as follows:

30Parini, Ast. 8.2.42ra-dablyam ...
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Their position in Indo-European roots: Indo-European roots are reconstructed as mono-
syllabic. Although laryngeals may appear in any position of a root-final cluster,
their distribution in root-initial clusters is almost regular: most onset laryngeals
fit the patterns *He-, *HRe- and *BHe- (R: sonorant, H: laryngeal, B: obstruent).
According toLIV, the following three are the only roots for which onset *HB-
may be reconstructed with considerable certainty:

*h,ger ‘wake up’ Attic Gk.egregoraYAv. jay arg Skt.jagara
*hssleid" ‘err’ Goth. slindan Hom.Gk.olist"e, Skt. srid"at
*h,sets ‘become dry’ Gkhal ¢ Skt. sUg/ati (Lubotsky 1985)

The general pattern of onset clustering suggests that laryngeals are ranked between
sonorants and obstruents on the Proto-Indo-European sonority scale.

Their frequent loss: *hand a word-initial *i appear as fricativé before a syllable
nucleus in Anatolian, unless preceded by a stop in the case,oflfithe other
branches, pre-nucleus laryngeals are lost with or without changing the features of
the nucleus vowel. The lack of vowel or glide reflexes before a nucleus supports
the idea that laryngeals are always lower in sonority than vocoids.

Their consonantal reflexes: Proto-Indo-European laryngeals appear as consonants in a
few subfamilies. Their development in Anatolian, a subfamily which is often
considered to have branchefi first from the rest of the Indo-European languages
(85), is clearly consonantal, for 3rand word-initial *hy often become a fricative
such as Hitth. There are a few cases where laryngeals are possibly realized
as velar stops in Germanic, e.g. Gotimkis < PIE *nhzué (Jasantd 1994:257).
Aspiration of (mostly voiceless) plosives by a following,*im Indo-Iranian can
also be taken to support a fricative pronunciation of PIE *h

Their metrical behavior: The consonantal treatment of the Indo-European laryngeals
in the meter of the daughter languages was first demonstrated by Kurytowicz
(1927a), who explained the blocking Bkusmann’s Law in perfect active 1sg.
forms such asakaraby the cluster fect of the root-final *r and the laryngeal at
the beginning of the desinence, ise*k“e-k"or],-He (Kurytowicz 1927a:206f.),
or causative stems such amayal < *gon],H-éye-ti. Gippert (1997:64) shows
that the meter of the ¢Rreda treats even interconsonantal laryngeals as making
a cluster with the preceding stop gy, so that e.g. the first syllable of the San-
skrit wordsprtivif. ‘earth’ < PIE *plthu-ih, or duhitar- f. ‘daughter’ < PIE
*d"ughptér- are metrically heavy.

Osthdf (1876) and Brugmann (1876) first discovered that sonorant consonants in
Indo-European, namely the liquids (*r, *I) and nasals (*n, *m), become either syllable
nuclei or consonants depending on their context, just as the glidasd*iu alternate
with nucleus-forming *i and *u. Some scholars think that Indo-European laryngeals
also belong to this class, for they are reflected as vowels in many branches, particularly
between non-nucleus consonants. For example, Kuiper (1947:199) treats laryngeals as



§90. When did the three laryngeals merge? 129

sonorants like *r, *I, *m, *n, *i, *u because “like these [‘'sonants’], they can serve as
a consonant, as the second part of falling diphthongs, (*&h,, *ehs, which later be-
camee, a, before consonants), and as vowels, e.gteh, Skr.pitar-, Greekpatér-,
Englishfather’. While Kurytowicz (1927a:233) and Kuiper (1947) concede that the vo-
calizability of the laryngeals is more limited than that of the sonorants, Keiler (1970:81)
asserts that a syllable nucleus was originally assigned equally to the laryngeals and the
(other) sonorants, placing more emphasis on the Greek development of PJinteih
-ia as inpotnia‘mistress, queen’ than on the forms with compensatory lengthening like
Skt. patn fwife.’

To the natural question of how the laryngeals can-sohorant] although at least
one of them (*h) seems to have fricative nature (Job 1994:422), Keiler (1970:84) an-
swers that they are implemented as ‘pharyngealized vocoids’ when they form a syllable
nucleus. If the laryngeals were really vocoids as Keiler says, then we can get around
the problem that laryngeal consonants cannot be considered to be more sonorous than
the other obstruents-{fonorant]) on the Universal Scale of Sonori§§). Although
Keiler draws upon parallel phenomena from Afro-Asiatic languages to enforce his ar-
gument for the sonorance of Indo-European laryngeals, his reasoning itself seems to be
bound by the presupposition that laryngeals develop into vowels. Rather than ascribing
the behavior of unattested postulates to their equally unprovable physical realization, |
would like to begin by examining how Indo-European laryngeals were represented in
the phonology of each period and branch.

§90 When did the three laryngeals merge?

Before determining the phonological representation of laryngeals in Indo-Iranian, we
must first decide at which point the three laryngeals of Proto-Indo-European merged.
Precise dating of the merger of with the other laryngeals can clarify the problem as

to whether the aspiration of a plosive caused by a followingifiindo-Iranian means

a) that *h, survived as a phoneme distinct from the other two laryngeals, or

b) that aspiration took place before Proto-Indo-Iranian and then all three laryngeals
merged into PlIr. *H.

Lindeman (1997:188) reconstructs a merger as early as after the bran¢hofg-o
Anatolian, on the grounds that interconsonantal laryngeals develop into a unique vowel,
i in Indo-Aryan anda everywhere else. The triple vocalic reflection in Greek, and the
Indo-Aryan aspiration of voiceless plosives before,*are respectively explained as
Greek innovation and an early change. The development of interconsonantal laryn-
geals into a single vowel in many branches, however, does not necessarily imply their
early merger, for the same fact can be used to defend the position that the consonantal
character of the laryngeals was preserved until their merger at a late period, while the
coloring of vowels by adjacent laryngeals took place early enough to reflect tieir- di
ence. Since individual facts which admit offéirent interpretations can be misleading,
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let us first summarize the development of the laryngeals in each branch in simple tabular
form 3!

language | difference coloring vocalic consonantaleference
Anatolian 1:2:3 yes yes yes Melchert (1994)
Tocharian 1:2(:3) yes yes no Ringe (1996)
Celtic 1:2:3 yes yes no McCone (1996)
Italic 1:2:3 yes yes no Meiser (1998)
Armenian 1:2:3 yes yes yes Winter (1965)
Greek 1:2:3 yes yes no Rix (1992)
Germanic 1:23 yes yes yes Beekes (1995)
Baltic 1:2:3 yegpitch  yes no R. Kim (p.c.)
Slavic 1:2:3 yegpitch  yes no R. Kim (p.c.)
Iranian 13:2 no yes (no)

Indo-Aryan 13:2 no yes (no)

Albanian 1:2:3 - - yes Hamp (1965)

The three laryngeals showffrent developments even among the so-called ‘core’
Indo-European languages, namely Greek, Germanic, Balto-Slavic and Indo-Aryan. The
apparent merger of ¥and *h; in Germanic and Slavic can actually be due to the merger
of *a and *o. It is therefore possible thatFhemained distinct up to Proto-Indo-Iranian.

One way of explaining the paradoxical situation of laryngeals in Proto-Indo-Iranian,
where laryngeals have supposedly merged bytifihaddition causes aspiration, is to
suppose that the aspiration by,*im the context *T_V took place before Proto-Indo-
Iranian, and that the double reflection ob*s aspiration /i/ as in Sktmat'ita- instead
of xmatita- < *methy-t6- (Hoenigswald 1965a:94) is due to reintroduction of aspiration
by paradigmatic leveling. For example, Beekes (1981b:283f.) explainslGhitar- as
follows: “In the cases that hagHt-V-the laryngeal must have caused aspiration already
in PlIr., because both languages had aspiration and because Bartholomae’s Law operated
in PlIr.” Conversely speaking, cases like the following would prove thatstrvived
into Proto-Indo-Iranian as a distinct phoneme:

a. double reflection of *hin an isolated item: Namely, a form which is free from the
pressures of paradigmatic leveling and in which & doubly reflected as aspi-
ration and/i/. For example, if the etymological relationship between Siktira-
‘loose’ and+/srat" ‘become loose’ was obscured by the irregular development of
the sampraarara vowel *rinto /i/, it would be highly possible that the double
reflection in&it"ira- occurred independently of the influence of inflected forms of
srat".

31The ordering of the languages in the following table is based on the tree model of Ringe et al. (1998).
In this model, the treatment of laryngeals is not taken into account, so assuming this order in discussing
the date of merger does not incur circularity. It should be noted that this is not the only proposed tree, and
that the tree model is not the only one for describing the development of a language &Bhily (
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b. analogical spreading of"from *Th,T: If the analogical spreading of voiceless aspi-
rates starts from a form with an interconsonantal zero-graglat®means that the
*h, in that context is distinct from the other laryngeals. For example, it is at least
possible that the aspiration t¥fin Ved. v/st"a< PIE *steh had its origin in forms
with a zero-grade root followed by a consonant such as aor.3sgastlia.

c. lack of aspiration in Iranian counterparts: Cases whegeighost in Iranian with-
out aspiration due to the general tendency of Iranian to lose laryngeals without
any trace, whereas Indo-Aryan has both aspiration /gndFor example, YAv.
porogB imcan come from pre-Proto-Iranian tgrm, although *pt"vim is equally
possible.

Gippert (1994, 1997) believes that;*vas still distinct from the other laryngeals in
Proto-Indo-Iraniarf? adducing the behavior of an interconsonantal laryngeal as a con-
sonant cluster as well as in the well-known context of ACsuch agana- < *§goénho-
(Oldenberg 1888:478f., Kurytowicz 1927a:240). The clustdeat of *gh, in PIE
*d"hughptér- > Ved. duhitar-, reflected in the metrical scansion of the first two sylla-
bles as-[1, is particularly important, because it suggests thatritthis word developed
differently in Iranian (OAvdugdar-, YAv. duyédar-), where interconsonantal 3tonly
causes aspiration offf and because it challenges explanations which treat the aspiration
as analogical and secondd#y.

We noted earlier in this section that there is little evidence for reconstructing the
merger of laryngeals earlier than Proto-Indo-Iranian. At the same time, there is no con-
clusive evidence for the distinct phonological status of irthProto-Indo-Iranian either,
with possible exception of OAdug’dar-, YAv. duydar- : Ved. duhitar- ‘daughter.” |
assume here that aspiration by,*fand subsequent merger of the three laryngeals as
well, took place before Proto-Indo-IranidhThe phonological status of the laryngeals
in Proto-Indo-Iranian would then be represented either as a) or as b), depending on
whether or not the aspiration part of;*has already been disjoined:

a) *hys: C *h,:  C Plir*d> u j C t a r-
| |
[sd] [sq]

32Gippert (1994:464): “Wichtig ist dabei auch die Feststellung, daR der zweite Laryngal in postkonso-
nantischer Stellungicht, wie das angenommerig in der Vorform von aindpibati, bereits voreinzel-
sprachlich absorbiert worden sein kann.”

33Cf. Hoffmann and Forssman (1996:82): “Durch Kontamination der Nebenforrd@&ungfter- und
*d"ugiter- entstand #"ugiter- > *d"ujMiter- > ved.duhitar-”

34Tichy (1985:239f.): “Eine solche Eritung ist unter der Annahmedglich, dalR*hy*h, in einer
Vorstufe des Urindoiranischen einen vorausgehenden Verschluf3laut durch Assimilation aspirierte, ohne
bei diesem Vorgang bereits vobistdig zu schwinden. Vielmehréawe der eigentliche Reflex vorn,
spater mit den Kontinuanten vati, und*hgz in urindoiran.*' zusammengefallen:” Gippert (1994:463):
“Der zweite Laryngal selbst muiber das letzte Stadium der Grundsprache hinaus bis in eine Vorstufe
des Indoiranischen in einer phonetisch wahrnehmbaren Form erhalten geblieben sein.”
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b)*h;3: C  Plir*d” u  C t a r

AN
[sa]

The C's for *h 3 in @) and *h,3 in b) have no feature linked, except for being
consonantal; they are bare timing slots (Clements and Keyser 1983). By the time of
Early Vedic, the union of a voiceless plosive and an Mas been phonemicized as a
voiceless aspirate. If *hstill had [spread glottis] and was distinct from *) they
underwent merger, and the ensuing single laryngeal *H surfaggsmdsen it is strayed:

c) *H:X Early Vedic: */duj"Xtar/ > duhitar-

By the notation ‘X’ | mean a featureless timing slot which can become a syllable
nucleus between C’s or between a C and a word boundary. If Indo-Iranian already had a
vocalic reflex of laryngeals as Beekes (1981b:284) assumes, a clear line cannot be drawn
between the representations ab) and c).

§91 The ‘vocalization’ theory of Indo-Iranian laryngeals

The phenomenon that laryngeals strayed between non-nucleus segments hecome
Indo-Aryan has been explained in the following ways:

a) Direct vocalization in Proto-Indo-European: Interconsonantal laryngeals first be-
come % or a syllabic laryngeal *1),/3, which then develops inty in Indo-Iranian
and/g/ elsewhere (Rasmussen 1994:444).

b.) Direct vocalization in individual branches: Interconsonantal laryngeals remain con-
sonantal until Proto-Indo-Iranian, where some of them become *i without causing
aspiration (Beekes 1981b:284 Mayrhofer 1981:435}°

c) Anaptyxis in Proto-Indo-European: Anaptyctie 6r * is inserted when a laryngeal
and the consonants on either side form a cluster of three or more consonants
(Kurytowicz 1927a:233, Lehmann 1952189 Hoenigswald 1965a:97f, possibly
Meier-Brugger 2002:114).

d) Anaptyxis in individual branches: Anaptyctic *or * is inserted in Proto-Indo-
Iranian before or after an interconsonantal laryngeal, which is subsequently lost
(Polomeé 1972:235, G. Schmidt 1973, Gippert 1997).

e) Loss of consonantal *H and subsequent vowel insertion: In addition to these four hy-
potheses on the Indo-lranian development of the Proto-Indo-European laryngeals,
Melchert (1994:47, 65, 69, 74) explains the Anatolian development of intercon-
sonantal laryngeals as loss and subsequent epenthesis, based on the assumption

35Mayrhofer (1981:435): “Das Rtmomen der Aufigend-Vertretung weist neben vielem anderen auf
die konsonantische Natur derPhoneme hin, die nur in bestimmten Positionen (...) alerscheinen;
das Indo-Iranische hatte noch kéihaus ,,H", das mit ererbtepiy gleich behandelt wordenave.
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that laryngeals remained obstruent and not sonorant from Proto-Indo-European to
Proto-Anatoliar®

Since laryngeals in Proto-Indo-Iranian behave metrically as consonants between two
consonants as well as between a consonant and a vowel, a) and b) are excluded. d) does
not conflict with any of the evidence. e), epenthesis®$tibsequent to the loss of la-
ryngeals in Anatolian, seems to be a language-specific development in Anatolian, for an
interconsonantal laryngeal in Indo-Aryan metrically behaves as a consonant even after
the insertion of has taken place, and the chronological order of the loss of laryngeals
and epenthesis might be opposite from Anatolian.

§92 The necessity of positingo

| understand thats*has been posited as an intermediate form of vocalized laryngeals for
the following reasons:

i) They develop dferently across subfamilies, e.g. Tocharian *a, Gregko/, Sanskrit
/i/.
i) Reconstruction of the phonetic value of a segment with diverse reflexes makes use of

inductive approximation, requiring an intermediate vowel which can acquire any
surface features or even disappeatr.

iii) /o/ is a vowel without distinct features (Jakobson 193962:278 “la voyelle
indétermirée ouneutré€), and it can be used as a “wildcard” vowel.

If, as Gippert’s metrical analysis demonstrates, an interconsonantal laryngeal as well
as a laryngeal between a consonant and a vowel remained consonantal all the way until
Proto-Indo-Iranian, i) becomes baseless, for Indo-Aryjan*H is the result of epenthe-
sis in that case, and there is no reason for reconstructing a vowel from Indo-/Aaydn
vocalic reflexes in other branches. Here let us try to trace the development of stray laryn-
geals in Indo-Iranian without making use of, in order not to obscure the real problem
why the vowel for a stray laryngeal j§ in Vedic while many other Indo-European
branches have non-high vowels. In particular, we would like to locate the exact dif-
ference in the systems of vowel features from which théetent outcomes of stray
laryngeals may be predictively derived.

Although representation of segments as feature bundles may seem to allow any com-
bination of features and feature values, some features do not cooccur due to articula-
tory restrictions. For example, low vowels are rarely tense or rounded, and front vow-
els are more often unrounded than rounded. In addition to such cooccurrence restric-
tions, there are cases which suggest language-specific markedness of certain features.
In Yoruba (Archangeli and Pulleyblank 1989), for example, orhATR (Advanced
Tongue Root)] spreads to mid vowels, suggesting thais the default value of the

38Melchert (1994:74): “A preforni(s)thsmnt would have begun with three (or four) consonants. Dele-
tion of the laryngeal in such a cluster atietn anaptyxis in the remaining cluster cannot be excluded.”
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feature [ATR], whereas{ATR] is suspected to be marked in Akan. Radical Underspec-
ification (Archangeli and Pulleyblank 1989) even assumes that features have universally
marked values. If there is a crosslinguistic asymmetry between the values of a feature,
the marked value is considered to presuppose the existence of the other value, while
the unmarked value “corresponds to the normal, neutral state of the relevant articulator”
(Steriade 1995:119).

§93 Vowel features in Proto-Indo-European

The vowel system of Proto-Indo-European has length gradation of the vowels *e, *o
and possibly *a, and an alternation between *e and *o, both of which serve grammatical
functions. The high vowels fiiand *yu, on the other hand, do not alternate with each
other or in length, and there is no solid evidence which allows us to reconstruct their
long counterparts for Proto-Indo-Europed&i4). A syllable nucleus is preassigned to
non-high vowels, and high vowels have the same priority as the other sonorants (lig-
uids and nasals) in nucleus assignmei6). Proto-Indo-European high vowels group
together with liquids and nasals rather than with non-high vowels, in that the first two
constitute lexical elements while the last serve derivational and inflectional funéfions.
The segregation of high from non-high vowels is also shown by the fact that Proto-Indo-
European has neither a rule which changes the value of the feature [high], nor a pair in
which [high] is contrastive§14).

Similarly, alternation between low and mid vowels is not common in Proto-Indo-
European. There are data which suggest the existence of a phonemic contrast for the
feature [low], although many of reconstructed low vowels are argued to derive from
laryngeals (cf. Lubotsky 1989):

i) Examples of PIE *a: §"ans- ‘goose,” Lat.anser OHG gans Gk. k"en Skt.
hamsa{Lubotsky 1989:60); ¥/Hyag- ‘worship, Gk. hdzomaj OAv. yazait e
Ved.y4jate(Lubotsky 1989:54); *Hnas- ‘nose, Lat.aris Ved.n&s; fj unas-etc.
(Mayrhofer 1986:170, Lubotsky 1989:60).

ii) Alternation in [low]: *+vkad~ *kod? ‘“fall’: Lat. cad 9cecid1

iii) Minimal pairs: Among the roots listed ih/V, the following three pairs contrast in
the [low] value of the root vowel.

1. *y/mad ‘become wet,’ Olr-maid : *+/med ‘become full, Vedmadati
Lat. made gLubotsky 1989:54) ON mettrpr.ppl.
2. *y/pak ‘fasten, OLat.pacunt : *ypek ‘scratch hair, Gk.péko
Lat. pecto
3. *ylas? ‘be avid,’ Gklilaiomai : *4/les ‘collect, Hitt. less-

37In terms of the Markedness Convention and the feature [vocalic] (Chomsky and Halle 1968:408),
those segments whose [vocalic] value is unmarked (i.e. decided by context) group together in Proto-Indo-
European.
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If Proto-Indo-European actually had a low vowel *a, the value of the feature [low] as
well as that of [high] was lexically specifiéfl.In that case, the asymmetrical distribution
of low and mid vowels, i.e. that the mid vowels *e and *o are much commoner than the
low vowel *a, suggests that* is the marked value of the feature [low].

Redundancy rule: [ } [-high, —low]

This rule correctly predicts thab*which is considered to be the least marked vowel
epenthesized in place of or after the loss of a stray laryngeal, was mid in height. The
markedness relation between front and back vocoids cannot be determined, for the
mechanism of ablaut between *e and *o is not very well understood. The gaps in
the following feature matrix represent the underspecified feature values of Proto-Indo-
European vowels based on what we know about their markedness:

PIE |*i/i *uu *e *o *a

[back] | - + - 4+
[high] | + +
[low] +

§94 \Vowel features in Indo-lranian

In Proto-Indo-Iranian, on the other hand, the three non-high vowels in Proto-Indo-
European, *a, *e and *o, and the nucleus-bearing nasath*min certain contexts,
all collapse into *a. Since the contrast between low and mid vowels is lost in this merger,
it is probably the feature [low] which is neutralized, and *a and the high vowels *i, *u
are now dintinguished only by the feature [high]. The feature [high] might also have
played a role as a triggering context of thexi rule (§102).

As for the relevant feature underlying Proto-Indo-Iranigi&nd *wu, either [back]
or [rounded] is sfficient to make the distinction. If the merger of the non-high vowels
and theSeconpary PaLatavLization (palatalization of velar and labiovelar stops before a
front vowel) is complete and morphologized already in Proto-Indo-Iranian, the feature
[back] need no longer be active. While the feature [rounded] does not condition any rule
in Proto-Indo-Iranian, Indo-Aryan shows a faint trace of rounding assimilation in the
development of Proto-Indo-European sequences of a liquid followed by a laryngeal:

PIE [ranian Indo-Aryan
*plh, G- Goth.filu OYAwv. pouru-  Ved. purd-
Gk.polus  OPparuv
*plh;-n6-  Lith. pilnas OYAv. porona- Ved.p urrd-
*g"rhU-  Gk.barGs  YAv. gouru?  Ved.gurG-
*trhp-e/o- Lat.trans  YAv. vi-brota- Ved.tirma- titirsa- (Br.)
but also turta-(SBr.),tutura- (RV)
*QrH- YAv. zarnta- jurra- (RV), j1rma- (AV)
38Cf. the principle of invariance which states that “lexically specified features prefer to remain un-
changed” (Steriade 1995:123).
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Vowel features of Old Indo-Aryan do not interact with adjacent segments very often;
e.g. vowels in neighboring syllables rarelffexct each other, and qualitative ablaut of
any sort is unknown there. It is thus not easy to decide which features are active or
contrastive in the phonology of Old Indo-Aryan. This inertness or seeming equipollency
of vowel features is a characteristic of Indo-Ary3n.

In my count of the vowels in the dRzeda, and in Whitney’s statistics of all Sanskrit
phonemes in specimens of various Sanskrit texts, the v@vatcounts for more than
half of all occurrences of vowels (Whitney 1889:26):

vowel a a [ u [ u

RV 172,411 60,551 47,843 27,030 9,883 6,261
(53.22%) (18.69%) (14.77%) (8.34%) (3.05%) (1.93%)
Whitney | 19.78% 8.19% 4.83% 261% 1.19% .73%
(52.99%) (21.94%) (12.94%) (6.99%) (3.19%) (1.96%)

§95 Null vowels and epenthesis in Indo-Aryan

If we knew more about the markedness of vowel features in Indo-Aryan, it might be
possible to explain the ‘vocalization’ of stray laryngealg asithout stipulating the rule

*H >i/C_{C, Jua}, Nnamely, by epenthesis of a root node for which orlggnsonant]

or [+sonorant] is specified, and by redundancy rules which fill in feature values. Now
let us turn to the actual evidence for vowel epenthesis.

/i/ as an epenthetic vowel:

a) connectivei/ in perfects: When a perfect stem ending in a consonant takes endings
beginning with a consonant, i.e"a, -va, -ma, -se, -vahe, -mahe/'vd, -rg an
unoriginal/i/ is inserted between them. This epenthesis occurs more often in later
periods (Whitney 1889:286, Edgerton 1943187 Cf. cakr-i-ré, papt-i-mato the
rootsvkarkr ‘do’ and v/pat ‘fly, which are probably both anit

b) quasi-seforms with/i/: When the future dftix -sya-is added to a full-grade root,
even anitverbs sometimes take connectie(§41): kar-i-sya-, gam-i-ya-, han-
i-sya-, nas-i-ya-. Similarly, v/5ans ‘praise’ : s-aorsans-i-sam

c) /i/ in the 2,3sg.act. of s-aorists: Anibots often takelin the second and third active
singular forms of s-aorists, where the endings would otherwise be lost by final
cluster simplification, e.gyvah‘carry’ : s-aor.3sg.actav aksi-t So is1in as-1-s,
‘as- I;tipf.2,3sg.act. of/as‘be.’ For the length of thesés, see Jamison (1988).

d) *rH > ir,ur /_V: See§94 for the distribution ofi/ and/u/.

e)/i/ in RV hardj Ep.vari RV hardin.nom.acc.sg. dfird- ‘heart’ and Epicv ari‘wa-
ter’ have/i/ after the root, although they originally had no root-final laryngeal, in

39Cf. Pinnow (1969:270): “Somit ergibt sich die erstaunliche Tatsache, dass es ohne grosse
Schwierigkeiten oder gar hsteleien raglich, ja vom streng strukturalistischem Standpunkt aus sogar
geboten ist, das Sanskrit als eine Spraaheic oune VokaLpHoNEME — Natirlich nicht ohne phonetische
\Vokale! — zu interpretieren.”



§95. Null vowels and epenthesis in Indo-Aryan 137

contrast to the nom.acc.sg. of heteroclitic nouns with a final laryngeal siécif'ias
‘bone’ ordad'i ‘curds’ (Debrunner and Wackernagel 1930:34).

Except for d), all these cases of epenthgtimvolve spreading ofi/ from the context
of interconsonantal laryngeals to underlying clusters without stray laryngeals. Since
interconsonantal laryngeals always underlie the oldest caggsepkenthesis, we cannot
exclude the possibility that some unknown phonetic property of the laryngeals/made
the epenthetic vowel; at any rate, it is not easy to attribute/ifbguality to context-
free redundancy rules which assign the featurdsdh] and Fback] to an epenthesized
empty timing slot. If we extend the scope of our inquiry to Middle Indo-Aryan, we find
more/i/'s used as an epenthetic vowel in forms such ak, Pkt. itt"1‘'woman’ : Skt.
str} Pali, Pkt. purisa-‘man’ : Skt. plrusa-, or Pali tasin@thirst’ : Skt. trsna There is,
however, huge unpredictability alongside such favorable data for epenthesis in Middle
Indo-Aryan, and an extemporaneous generalization should be avoided.

In the following three casegy might be functioning as an epenthetic vowel:

f) ‘Sprof3vokal’: *rH > ir, ur / _V. See§94 for the distribution of andu.

g) *rslwa > -uh: *pitr-s > pitah gen.sg. ofpitar- ‘father,” *u-us{s > usir pf.3pl.act. of
yvas'shine’ (Panini, Ast. 6.1.111rta ut, see Pinault 1989:39 for the literature on
this change).

h) pUrusa-, purusi- ‘human being’: Although the etymology of this word is not clear,
the secondl might be unoriginal.

Another candidate for a default vowel in Sanskrit would be the single non-high vowel
&

i) ‘morphological zero grade’ (Kurytowicz 1956): Roots with consonants at both edges
and no glides in between often have the root voaialthe zero grade, e.gadd'a-
‘tied’ instead of<add'a- < *ndd"a-, cakramirpf.3pl.act. ofykram'stride’ instead
of xcakmdur. It is probably the full-grade counterparts which supply a model for
epenthesis oy in these zero-grade forms. Epenthesis of this type is called ‘mor-
phological zero grade§(L3) and is distinguished from genuine cases of insertion
of a non-high vowel as in Latimagnug™ ain these cases is acquired paradigmat-
ically rather than by a phonological process of avoiding unpronounceable conso-
nant sequences.

J) *n, *m > a: Proto-Indo-European nucleus-forming nasalsafid *m have probably
merged with *a in Proto-Indo-Iranian, and both Iranian and Indo-Aryan reflect
them asa: PIE *dékm(t) > OAv. das a Skt. dasg PIE *pnthyas abl.sg> OAv.
pad q Skt.pat’ah. If this vocalization arose by epenthesis before an unsyllabifiable
nasal and subsequent superimposition of the nasality on the vowel, then it is quite
likely that a low vowel was epenthesized: PIE *m > pre-Plir. *n, **m > PIIr.

*3, *3" > Av,, Ved.a (§63).

4OEven this can be a case of morphological zero grade (Ringe, p.c.).
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k) svarabhakti: Another example ¢d/ as an epenthetic vowel is the extra-shayt
used in svarabhakti, an anaptyxigi@/ clusters described by native grammarians
(§27). This rule describes phonetic details of certain dialects of Old Indo-Afyan,
and probably falls outside the context of the above historical developments.

Note that the epenthesis 6f occurs in inflectional paradigms except for d), where
the context can be phonologically defined. Since Avestan does not/iiamecorre-
sponding forms, thig/-epenthesis must have begun in the pre-Vedic period, if it is not
just an analogical extention @f from stray laryngeals but is an actual phonologically
grounded process. On the other hand, the epenthesis of a low vowel, if any, is either
pre-Proto-Indo-Iranian or synchronically Indo-Aryan.

| interpret these facts as follows. Before Proto-Indo-Iranian, there were three vowel
heights, and-fhigh] was the marked value. As the mid and low vowels merged in Proto-
Indo-Iranian, the markedness relationship of the height features was lost, and Iranian and
Indo-Aryan individually chosg/ and/i/ as a null vowel. In Old Indo-Aryan, the original
[+low] property of Plir. *a becomes ambiguous when shgrshifts toward mid central
position in Sanskrit, as is known from the traditional interpretationasiri’s last rule,

Ast. 8.4.68a a, and from the ternsanvrta- ‘closed, whichSCA 1.1.36sanvrto 'k arah
uses to describe the articulation of shartWhen Sanskrita/ acquired the status of a
neutral vowel, it may have taken over the rolgipfs a null vowel.

period phenomenon vowel inserted
PIE schwa secundum ot*e
pre-Pllr.  *n, *m > *a *a
pre-Vedic *H> X, X > *i *|

OIA rC>raC a

This explanation of the ‘vocalization’ of interconsonantal laryngeals in Indo-Aryan
by general epenthesis has the significant advantage resolving the discrepancy between
the vocalization of laryngeals and the Universal Scale of Sonority. As we s§b6in
there are no grounds for attributing the vocalization of laryngeals to their sonority, unless
it is demonstrably higher than the sonority of the other fricaigief the vocalization of
*H can be independently motivated as epenthesis, which in turn is driven by maximiza-
tion of the skeletal slot of *H in an interconsonantal context, the sonority scale need no
longer be invoked to account for the so-called vocalization.

§96 Summary

Proto-Indo-European has a stop system with a three-way contrast of laryngeal features
(i.e. voicing and aspiration). Proto-Indo-Iranian has added a fourth series of voiceless

aspirated plosives originating from a cluster of a voiceless stop apdofhfrom an

/ST cluster, and developed an apparently symmetrical system with a four-way laryngeal

contrast §69, §70, §74, §75, §90). Another characteristic of Old Indo-Aryan is that

410ther vowels are also used for svarabhakti, cf. Varma (1929:135f.).
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laryngeal features are licensed on a plosive only when it is followed by a sonorant, in
conformity with Lombardi’'sL ARYNGEAL CoNSTRAINT (§77).

Most of the Indo-European languages have reflexes of PiE& voiced allophone
of PIE *s (§73), andBartHoLOMAE'S Law Spreads voicing and aspiration to a cluster-
final *s in Proto-Indo-lranian §72); in Proto-Indo-European and Proto-Indo-Iranian,
the laryngeal features of *s were probably left unspecified. In late pre-Vedic Old Indo-
Aryan, on the other handg/ became prespecified for the feature [spread glot$ig2).

Since Avestan has voiced sibilants, this innovation most probably took place between
Proto-Indo-Iranian and Indo-Aryan. One of the consequences of this prespecification is
the so-called Aspiration Throwback, in which the [spread glottis] of fésinitial //
causes relinking of root-final aspiratioi/2, §75,§76, §85).

The irregular progressive assimilationBartaoLomae’s Law, which deviates from
the normal Indo-European assimilation pattern of voicing and aspiradion),(is due
to the Indo-Iranian innovation of treating [spread glottis] as a marked feature, and re-
quires that laryngeal features of a root surface with higher priority than those of a suf-
fix. BartHOLOMAE'S LAaw may be understood as maximization of a root feature, and
the asymmetry between root andisusegments existed already in Proto-Indo-Iranian
(882, §83). The asymmetry is even more conspicuous in Indo-Aryan, where a verbal
root forms a featural domairg86), whereas the asymmetry is rather levelédrolra-
nian, as the restitution of fix-initial /t/ suggests§82). The emphasis on maximizing
marked features of a root morpheme develops into autosegmental spreading and delink-
ing within the domain of the verbal roo§86) — another innovation of Indo-Aryan from
Proto-Indo-Iranian.

In contrast to Proto-Indo-European, where [spread glottis] could occur only with
[voiced], the two laryngeal features started spreading and delinking independently in
pre-Vedic Indo-Aryan. At that point, Indo-Aryan began to treat voiced plosives as a little
more marked compared to voiceless ones in order to distinguish voiced from voiceless
aspirates. In Optimality Theoretic terms, Indo-Aryan added or promoted a faithfulness
constraint on the feature [voiced] of the root alongside the existing markedness of aspi-
ration (§84), and that innovation might have caused the shift framto -na-as in R/
satta-: AV + sanna-§88).

It cannot be determined whether the three laryngeals of Proto-Indo-European have
completely merged in Proto-Indo-Iranian, orfemained distinct until pre-Vedic Indo-
Aryan (§90). Their interconsonantal reflex as Sanskfinight be explainable as a case
of general epenthesigg5), if a high unrounded vowel was the least marked in Old
Indo-Aryan §92,§94).
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Chapter VII. Place Features

§97 Spreading of retroflexion

One of the most salient innovations of Indo-Aryan in the phonemic system of Proto-
Indo-Iranian is the addition of the retroflex consonastst/, /t"/, /d/ (~1), /d"/ (~I") and

/ry. These sounds and r/ spread retroflexion to dental obstruents amdn different
contexts:

/r, r/, together with high vowels and velar stops, trigger thexi’ retroflexion of an
immediately following/g. It also spreads retroflexion to a followirig/, unless a
coronal (including palatal) non-continuant intervenes.

/s spreads retroflexion to an immediately following dental stop. Ll/ikeand/r/, it
spreads retroflexion to a followingy/. The ruki retroflexion of/g is blocked
when it is immediately followed by aft/ or /r/, as intisrah f.pl.nom-acc. ‘three.
Unlike retroflex stops, a word-initig$/ does not cause assimilation of a preceding
dental stop (At 8.4.43toh s [41 stuh, 42na]).

/n/ is inert in sandhi rules of retroflexion spreading except that it retroflexes a follow-
ing /n/, as inyksodksud ‘crush’ + -na- > /ksun-na+/ > Ep. ksunna-, vksvegksvid
‘creak’ + -na- > /ksvin-nad+/ > Cl. ksvinna- (Whitney 1889:67). There are clus-
ters of/ry and a retroflex stop such as/R8.17.12 akandala, ama- ‘testicle,

RV 1.29.6kundrnac f?, danda- ‘stick, pinda- ‘ball, marduka-frog, $arda-
prop.n., but the process of retroflexion in these words is not clear.

At word boundary/t/, /t"/, /d/ and/d"/ always retroflex a preceding dental, but usually
not a dental which follows (Whitney 1889:6&at-trim&a-num. ‘thirty-six’ while
\/id‘praise’ + -te > “ite pres.3sg.mid. Unlikes/, /d/ and/d"/ can be followed by
/r/ or /r/, as in R/ kundrnac?,” AV médra- n. ‘penis’ andsadr- ‘vanquisher’ in
RV 7.56.23sal'a

The spreading relationship of retroflexion among Vedic phonemes is summarized as
follows:
a) Medial sequenceés:

trigger | local | nonlocal
| target /S o atd.dy /r/ 0/
rr always always no rr:=rr | almost always
S (always) always always| sr:xsr | almost always
n — always unclear | *nr:=nr no
t,t", d, o no — internally| Tr(: Tr) no

1Although there is no phoneme which is a retroflex counterpart,dflist it under ‘target’ to show alll
possible combinations.
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—: the combination does not exist
no: retroflexion does not take place
always : the second consonant is always retroflexed

b) Across word boundary:

s- s T T n- -
-s | -ghs- -shs -s T- -SsT- -r/0 n- -1/0 n-
-T | -ts- -ts -T T- -T T- -n n- -nn
T s s T TIT an
-n | -n(t) s- -ns -nT- -nT- -n n- -nn
-nj-ns- ns -nT- -nT- -nn- -nn-

(T and There represent dental and retroflex stops respectively.)

§98 Phonemicization of the retroflex consonants

This unevenness of the spreading of retroflexion is due in part to its multiple origins,
includingPepersen’s Law or therukr rule, retroflexion ofn/ by precedingr/, /r/ and/g/,
andFortunatov’'s Law (of disputed validity,§99), and in part to the chronological gap

in the development of the retroflex consonants: e.grthe rule is reconstructed for a
period as early as pre-Proto-Indo-Iranian, while the spreading of retroflexionftgm
and/g/ to /n/ is an Indo-Aryan innovation. The following are the sound changes which
created the retroflex consonants, and the antiquity of those changes:

phoneme origin locality | period

v ForTunaTov’s Law (*| + *t > t)? | contiguous| post-PIE-pre-Vedic?
t>t/s contiguous| synchronic
Prpai]wd contiguous| pre-Vedic

Y Fortunatov’s Law (*I + *t" > t")? | contiguous| post-PIEpre-Vedic
th>th/s contiguous| synchronic

/d/ *d>d/*Z2 contiguous| pre-Vedic

/dh/ *dv>d/*z contiguous| pre-Vedic
*txd >dh/*2 contiguous| pre-Vedic

/9 *S > XS4, *U, M 4L T velar contiguous| post-PIE
*¢,*]>*g/ th contiguous| PIIr.D
ForTunaTOV'S LAW (*| + *S)? contiguous| post-PlE-pre-Vedic?

n/ n>n/[rr,9.._ (nat1rule) non-local | synchronic
d>n/_ N contiguous| synchronic
n>n/n_ contiguous| synchronic

)See Brugmann (1897:55%15), Hdfmann and Forssman (1996:102).

From a synchronic point of view, the uneven spreading of retroflexion reflects the
differences in the degree of phonemicization of the retroflex consonants:

2A detailed phonological explanation is given by Cho (199859 See§104 for the alternation of
word-final/s/ and/r/.
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/ty is almost an allophone gfy, but a few words with unconditionefd/ such as K
pafi- m. ‘hand,” RV mari- m. ‘necklace’ or AVgura- m. ‘part’ give it phonemic
status (Emeneau 1946:89). It can occur only when a homorganic non-continuant
or a sonorant follows;thus it has the same phonotactic restriction as a palatal
plosive §37). The retroflexion ofrn/ after/g or /r/ has relatively few lexical ex-
ceptions? and the blocking of this retroflexion before a dental stop shows that the
value of the featuredanterior] of/n/ depends on that of the following stop; in
other words/n/ is unspecified for the feature [anterior] in the Underlying Repre-
sentation (cf. Parasitic Licensing of laryngeal featu§gs,). The contrast ofr/
and/n/ is neutralized in word-final positiohMinimal pairs of/n/ and/rn/ are not
unknown, howeveranuprev. ‘after, along’ anu- adj. ‘minute.

/9 becomes almost regularly aftefi, u, r/ or a velar stop, with a few lexical exceptions
such as;b"Tsa{RV 5.78.4a,1.116.8¢c, 1.117.3b, 10.39.9cjstdm. (RV 6.67.10a,
1.127.7a) brsaya-m. (RV 6.61.3b, 1.93.4c)pisa-Ka(RV 6.61.2a), ancusa-
(RV 10.27.24c), and with blocking by a followingr/. /s also comes from Proto-
Indo-Iranian primary palatals before a voiceless dental stop. This multiple origin,
and the existence of a few lexical items in thgvi@da with unexplained retroflex-
ion of /5 such askavas- prop.n. kasaplaka-?, casala-m. ‘top of a ritual post,
cas- m. ‘Corasius indicajalag- ‘?, paga‘?’ (RV 1.56.6),bakaya-a. ‘full-
grown (calf), vast ‘?’ (ritual chant) andsas ‘six,” have resulted in a complex
context for retroflexion ofy, so thatsis more than just an allophone & in the
phonology of Old Indo-Aryan. There is at least one minimal pairsbnd/y:
asta-n. ‘home’ :aga- num. ‘eight.’

/t/ and/t"/ are usually retroflex alternants @f and/t"/ when they are preceded by.
This change is regular word-internally, and sometimes extends across word and
compound boundaries, as in theg\dic sequencesis tatanyuh agnistad or
nakistanusi. /t/ and/t"/ also occur in a number of lexical items, some of which
have been attributed tBorTunaTov's Law, which allegedly changes *It and ®It
into t and t" respectively (Fortunatov 1881, Burrow 1971:542f., Hamp 1996):
aratva- ‘?, adat(n)- ‘cymbal player (?),itatah gen.sg.(?)katuka- a. ‘acrid,
kaé- ‘pit, Kikah- prop.n.,kita- “?, kip1a- ‘scrub (?), kévaa- ‘pit,; jat"ara-,
jathara-, jat"ala- n. ‘belly, pat'arvan- prop.n.,pit"inas-prop.n,vaturin-‘?, bat
‘surely, brita- *?,” bekanai- ‘?, vasat (ritual chant) vikat- ‘monstrous, sakafi-

f. ‘cart, irimbit"a- prop.n.

3Ast. 8.4.20antah which allows occurrence of the radigabf y/an ‘breathe’ in word-final position,
is an exception to this rule.

4E.g. JBksub'nuyus Ast. 8.4.39%subnadisi ca

SAlthough actual forms are not attested in Vedict.A&3.32hamo hrasvad aci hamunityam and
SCA3.2.2 harana hrasvopddahsvarepresuppose the existence of words endinfinand As. 8.4.20
antahactually provides fingln/ as inpr-an voc.sg. of the root noun gifra ‘forth’ + y/an' ‘breathe’.

6See Burrow (1976) for more examples. Cf. Kiparsky (1973@&:6and Kiparsky (1993) for blocking
in a non-derived environment.
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The phonemic status ¢di/ and/d"/ seems to be more established than that of the other
retroflex consonants. These phonemes originate from *d ahtb*&hich a pre-
ceding ¥z/ < *Z spread retroflexion in pre-Vedi@"/ also comes from the Proto-
Indo-Iranian sequencg™ by BartHoLoMAE's Law. Since the original context of
retroflexion is lost in pre-Vedic, they are synchronically treated as distinct and
inherent phonemes (Deshpande 1979:250).

The sequence *-sd- in auki context usually becomed with compensatory
lengthening, as *m the expected outcomed is eliminated by the unconditional
prohibition of voiced sibilants in Vedic@6):

mrda) *mrs-d-  adj. ‘benevolent’

pipi@ *-pi-sd-  pf.3sg.mid. ‘suppressed’

nid-  *ni-sdo- my/n. ‘nest’

vidi-  *wiH-s-d adj. ‘firm’
) The initial syllable ofmrda- is metrically heavy (Oldenberg 1888:477).

Most of the apparent exceptions to this development reflect *sd in etymologically
nonwuki contexts, e.g. Plir. *msrd’aH > med aand *(a)s-di > ed", except

for the pres. stens ida- whose Proto-Indo-European preform is securely recon-
structed as *si-sd/e-. Klingenschmitt explains the absence of retroflexion in this
stem by analogy to the roafsad with dental/d/ (Klingenschmitt 1982:129.,
Gortzen 1998:314).

§99 Forrtunatov’'s Law and merger of *| and *r

Whether Proto-Indo-European *| and *r have merged in Proto-Indo-Iranian is one of
the most heavily discussed questions in the reconstruction of Indo-Aryan (Bechtel
1892:388f., Bartholomae 1894). The main point at issue is whether the language of the
Rgveda, with few occurrences df,” or later Sanskrit with a more extensive phonemic
contrast betweeni/ and/r/ represents the original distribution of Proto-Indo-European

*| and *r in Indo-Aryan. Under one view, PIE *| and *r completely merged in Proto-
Indo-Iranian, and Sanskrit words wifli are all of secondary origin, such as borrowing
from a dialect where Proto-Indo-Iranian<rPIE *I/*r has changed intd/ (Bartholomae
1895-1901:23, HBmann and Forssman 1996According to another view, the paucity

"According to my count of the electronic texts, thg\Rda has 548 instances/bfcompared to 49,534
/r/'s, while the Atharvaveda in thaunaka recension hagand/r/ in the ratio of 1457 to 25,064. The
following is the ratio of/l/ and/r/ in each book of the Bveda:
book  /t/ /i) | book  jt/ J/|book  /r/ J/|book  f/ )
1 9,865 108| 4 2,877 23| 7 4,191 39| 10 8,772 185
2 2314 22| 5 3,584 17| 8 6,414 34
3 3,131 36| 6 3,930 25| 9 4,456 59
8Bartholomae (1895-1901:23) adds some reservations: “In Folge von Entlehnungen aus nichtarischen
idg. Dialekten hat sich abdrbereits im Arischen neuerdings festgesetzt. Arisahestspricht somit
idg. r undl, arisched idg.l. .... Da es aber auch einigedfer giebt, deret allen oder der Mehrzahl
der neuiranischen Dialekte mit dem Indischen und mit den nichtarischen Verwandten gemeinsam ist, so
mochte ich die Mglichkeit nicht in Abrede stellen, dass sich dialektisch das arisithdranischen al$
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of /I/ in the Rgveda may be explained as a characteristic of the Northwestern dialect,
which has undergone a development parallel to Iranian, and the distinction between
Proto-Indo-European *| and *r is preserved in the Eastern dialects (Meilley191124,
1922:8, Bloch 1965:75, Misra 1967:87, Burrow 1972:535, Cardona 1974:599, Desh-
pande 1979:2G8, Meier-Brigger 2002:96, Parpola 2002:49f.).

One of the advantages of assuming affl*distinction in Old Indo-Aryan is that
a few words with contextually unconditioned retroflex consonants may be explained
by Fortunatov’s Law, which states that a Proto-Indo-European sequence of *| and a
dental consonant (*s, *t, *d, *tland *n) becomes the corresponding retroflé (t/,
/1, /d/, /d" and/ry) in Indo-Aryan (Fortunatov 1881, Burrow 1971:542f., Hamp 1996).
On the other hand, this rule requires either that we posit ghdistinction for Proto-
Indo-Iranian, which was then lost in Avestan and Old Persian within Iranian and in the
Rgvedic dialect of Indo-Aryan, or that we assume two dialects for Proto-Indo-Iranian
and Indo-Aryan, one with *r and *| and the other with merged *r. | have not done
enough research myself to make a decision on the validity of Fortunatov’s and Burrow’s
etymologies, but under traditional assumptions of historical linguistics, allowing dialec-
tal variation within a reconstructed language could undermine the theoretical rigor of
comparative reconstructiog§4).°

According to the complete merger hypothesis, Proto-Indo-Iraniar ®IE *| and
*r) becomegr/ in some Indo-Aryan dialects antl in others!? although there is ngd/
dialect firmly attested in Old Indo-Aryan, it is not necessarily a fiction/lfdras actually
replaced all *r's in Middle Indo-Aryan languages likeddadh (Pischel 1903256).
FortunaTov's Law is precluded if we take this view, for, even if we suppose that it
operated in arjl/-dialect and then the outcome was borrowed intg/raalialect (cf.
Burrow 1976:40), it would apply to every Proto-Indo-Iranian *rs and *rt, and it would
be impossible to limit the conditioning to Proto-Indo-Europeas ¥ dental consonant.

Although Avestan and Old Persian lagk almost completely, a few other Iranian
languages such as Ossetic are said to preserve original *l in their vocabulary, e.g. Ossetic
leeseegsalmon,” PersiarliStan and Kurdishlistin ‘lick’ (Bartholomae 1895-1901:23,
Hoffmann 1958:2, Mayrhofer 1989:10, Thordarson 1989:464, Beekes 1997:17). Among
the Nuristani languages, furthermoreadviri (Strand E11) and Kati (Konow 1913) of
the Kati-Prasun group have a few words withwhich curiously correspond to post-
Vedic Indo-Aryan words withll/: Kamviri-kol noun ‘time, seasont Skt.k ala: Kamviri
nila adj. (i f.) ‘dark (colored), black’~ Skt. n'1la: Kamuviri l6tc adj. ‘red (obsolete)~
Skt. I'ak&-f. ‘lac’; K amviri $alinoun ‘(unhusked) rice~ Skt. §ali: Kamviri liza- v.
‘lick’ ~ Skt. v/leih: led"i; Kamviri 1Gi, Kati lu1‘blood’ ~ Skt. [ohita- adj. ‘red, n.
‘blood’ (AV +);! Kati mol, muladj. ‘dirty’ ~ Skt.mala-(RV+) n. filth.’ They also have

gehalten hat.”

9Cf. Hamp (1996:107): “[S]uch a duplicate dialect theory provides a very rich set of sources from
which too much might be too easily explained ...”

105ee Witzel (1990:39.) for details of the geographical distribution/gfand/r/ dialects.

"This word has a parallel form witfi/, rohita- (RV+), which is not as common déhita- in later
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words with/r/ corresponding to Indo-Aryaf/: Kati d’arnoun ‘wood’ ~ Skt. d‘aru-n.
‘wood’; Kati duradj. ‘far’ ~ Skt. dura-adj. ‘far’; Kamviri maé noun ‘death’~ Skt.
marara- n. ‘death’; Katidrgr adj. ‘long’ ~ Skt. dirda- ‘long, cf. Osseticdary, Gk.
dolik'és Hitt. daluki-. As for the Nuristani distinction betweery and/l/, | am not

sure to what extent it reflects the original Proto-Indo-Iranian state, for some of these
words could have been borrowed from Indo-Aryan well after Nuristani branched o
from Indo-Iranian. As Ossetic and Nuristani are on the periphery of the development of
Indo-Iranian, there is a possibility that isogloss of the merger of Proto-Indo-European
*r and *| did not encompass all of Proto-Indo-Iranian but left a relic areafented.

The alleged examples &brrunarov’s Law, however, lack solid cognates in Iranian or

in Nuristani (cf. Burrow 1972:544), and the validity of the proposed law still remains
unconfirmed.

§100 Retroflexion of/n/

In the PatiSakhyas, neithefr/ nor/r/ is described as a retroflex sound (Varma 1929:6f,
Deshpande 1979:284%,105), but both sounds, along witl, spread retroflexion, or
the feature fanterior] (Hall 1997b:47), to am/ to its right over any distance up to the
end of a word (including compound boundari&synless a dental, retroflex or palatal
plosive or nasal, namely a coronal non-continddrintervenes? In Ast. 8.4.2at-,
Panini tacitly includes/l/ in the blocking context of this spreading66, Cho 1999:80).
In the Ryveda, there is no context whefl¢ occurs betweert, r, § and/r/, but the
Atharvaveda has a few such words, i.e.9\\1.23.3apraléyanam(:AVPO 1.16.3a),
AV'S 8.6.2cbram Tlinant=AVPO 16.79.2d), AB 11.9(11).19arablinahAVS 14.1.60b
Ugpal'anj AVPO 19.48.15a& irakap al aniand/l/ blocks retroflexion ofry in all such
casesSCA 3.4.25vyav aye sa-sa-laixplicitly includes/l/ in the blocking context.

In feature geometry, the Coronal node of Sanskfjtto which [anterior] and [dis-
tributed] belong, is said to link t@/ (Schein and Steriade 1986:718). Whery/ or /5
occurs, the [anterior] feature is set to the valug and spreads rightwards until it finds
a Coronal node ofn/, whose value of [anterior] is unspecifie§Pg). This explanation
does not preclude that-fnterior] would spread not only frorn/, /r/ and/g/, but also
from a retroflex stop or a nasal to a followipg. In order to exclude this undesirable
result, the trigger must be limited fg/ and/r/. The feature [continuant] distinguishes
these two phonemes, which arecpntinuant], from plosives and nasals, so we need to
stipulate that the trigger of thexr rule should be fcontinuant] (Cho 1999:82), and
that the target should be-§ontinuant]. As mentioned abovg, and/r/ themselves may
not be Fanterior], for they are pronounced at or in front of the alveolar ridge. | do not

Sanskrit.

2An /r/ at word boundary is excluded from the context {/84.37pad antasya

135ee§40, §62, and Hall (1997b#.) for the coronal status of palatal non-continuants.

14Also known as thénatr' rule, althoughnati- originally meant retroflexion in general, a®R 5.61
esa natir dantyam ufdnyald avahshows.
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have an explanation for this paradBxbut let us assume that they project a token of
[—anterior] which, although linked to a [coronal] node, has rodntinuant] node to
link to, and remains floating until it finds a¢ontinuant] Coronal node to its right.

The fact thafl/, coronal plosives and nasals block the spreading of retroflexion can
be understood as a result of the prohibition on crossing of association lines (Goldsmith
1976, McCarthy 1989:73). Coronal plosives are represented as a node on the coronal
tier, which is dependent on a¢ontinuant] node. Unlikégy/ and/g, the value of the fea-
ture [anterior] is probably prespecified for coronal plosives §&Sfor unspecification
of the feature [anterior] fom/ and/s/). Because the floating-pnterior] cannot spread
across the association line, coronal plosives are opaque to the spreading of retroflexion.

Examples:
b r a h m a n a-
[continuant] — + + - -
[coronal] . o
| |
[anterior] «F )

[continuant]
[coronal] o o o

[anterior] o)+

|

|
+

|

§101 Blocking of the retroflexion of/rn/

In Ast. 8.4.3 to 8.4.39, &nni lists mostly lexical and morphological conditions where
the retroflexion ofn/ exceptionally applies or fails to apply. They are very interesting
when we consider to what extent this phenomenon is morphophonemic, but the question
is beyond the scope of this monograph. One of the rules relevant to our discussion is
Ast. 8.4.37pad antasyfll no nah 34 na], where Ranini precludes a pada-final/ from
the context of thevar: rule, e.g.vrsan-asvéna: vrsan voc.sg. ‘male’;fsinamgen.pl. :
fsinacc.pl. ‘seer.

Another challenge to the purely phonological character of the retroflexign/of
comes from a few Vedic nominal endings wijtty. Two stems in the Bveda ending
in -stra-, r agra- ‘kingdom’ andtgra- ‘camel,” form genitive plural forms with dental
n, RV 7.34.11ar agr an anand RV 8.5.37, 8.46.22lugr an am Normally, retroflexion
spreads tgn/ even when the precedirig is in a cluster with retroflex non-continuants,
as in RV 1.29.6akurdrnacy d?’ (:AVS 20.74.6). Wackernagel (1896:166f.) sus-
pects that in these forms was not actually pronounced, astvi&& imat (TS 1.2.5.2,

151f /r/ and the rhotic part ofi/ are flaps as we assumgsg), the tongue tip strikes the alveolar ridge
while it is being retracted. So the tongue tip might be behind the alveolar ridge;amstdrior], when the
articulatory gesture is complete. TSdk_sE literature describes/ as cerebral (Varma 1929t§. Cf. Hall
(1997a:215n), who argues that alveolar *r developed into retrof]lér Banskrit.
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6.1.8.5) hatvad I-instead oftvastr I~ Forms ofragra- andtv agra- with expectedn
are found in the Atharvaveda, A8/6.78.2kr a$rena( AVPO 19.16.10b), AB 7.74.3a
tvagrena (=AVPO 20.31.9a), AB 19.30.3drasr an (=AVPO 12.22.12d). Both the
Rgveda and the Atharvaveda have forms with retrofiefor stems ending intra-,
i.e. RV 1.162.19cgatrarmam RV 1.162.20d, 9.83.1b, Ayatran RV 10.85.2c, AV
naksatranam naksatran, RV, AV vastrain RV 1.162.13b, 10.44.5d, Apatran
RV 2.24.10bsuvidatr an RV 3.33.13b, AVyoktr an RV 6.61.14d, AVksetr am, AV
ksatr anam RV 8.49.2d, AVdatr am, AVS amitra arem aritr ari, AVPO putr aram

| /str...y Jtr...ny /drry
RV | alwaysn® alwaysn kundrnacy®
AV | alwaysn® alwaysn =RV

This problem will be discussed in further detail§h06.

§102 Retroflexion of/s/ and /st/

The retroflexion ofs and/t/ is different from that ofn/: the former takes place when

the trigger and the target are adjacent, while in the latter they have to be local only on
the [coronal] autosegmental tier. Indeed, even the nature of retroflexion matydrye ol
betweens or/t/ and/n/, as we will argue ir§103.

The retroflexion ofsy and/t/ is triggered in diferent contexts: wheredg becomes
retroflex basically only when it is preceded fgy(either from theruxki rule, from Proto-
Indo-Iranian primary palatal¢ and %, or from PlIr. *¢5; see Hall 1997a:213f.)y
becomes retroflex after any of the following phonemes, i.e. consonantal or nucleus-
forming /r/, the high vowelgu/ and/i/ and their diphthongge/ /o/ /ai/ /ay, and velar
stops. Instead of assuming successive retroflexion firgd/ @ind then of/t/, it would
be simpler to consider that tlexi rule cerebralizegs/, and/st as a unit. Boths/ and
/sy are unspecified for the feature [anterior] in the Underlying Representation, and the
RUKI context gives them a single token efgnterior], which is multiply linked t¢s/ and
/t/ in the clustersy.*® In the blocking ofruxi retroflexion before ayr/ as intisrah, on
the other hand, theukr context tries to assign-gnterior] next to the already existing
[—anterior] of/r/, and is blocked by the Obligatory Contour Principle:

t i a h j us t an
[coronal] o o

[coronal]

| — @ | =

s
b

[anterior] [anterior] -

®That the/s in the clusteysy is licensed as an extrasyllabic sibilag8() should also be recalled. The
left-to-right spreading of-fanterior] to the clustefst/ in arukr context might suggest thad/ is parasit-
ically licensed §77) to have fanterior] as inBartaoLomaE's Law (§80) and the principle o€ouesive
Crosure (§28), although unassimilating sandhi aséttrimsa- speaks against this.



§103. Features triggering anéfected by theuxr rule 149

In Vedic, theruki rule often applies across a compound boundary (Wackernagel
1896:236), e.g. idgn 1-em alu.nom-voc. ‘Agni and Soma’ (R) or in su-$ma-‘having
much Soma,’ as well as between a preverb and a verbr@isseduh The rule strangely
fails to apply when the first member ends/kj, e.g.rk-s ama‘rc and aman’ (R/+),
AV'S 19.22.19rt"ak-sahasally am or KatyayanaSrautastra 21.3.28dik-srakti- adj.
‘having edges in the four directions, although there is also a retroflexed form, TS 4.3.2.2
rk-samam‘equal to a c.’

§103 Features triggering and #fected by theruki rule
The cognates of Sanskrg in other Indo-European languages such as

PIE \ Skt. Av. Lith. ocCs.

*urs- ‘top’ | varsman virsus vruxu

*prs- prstha- ‘back’ parSta- pifstas‘finger’ prustu‘finger’
‘backbone’

(Meillet 1922:84f., Hock 1991:443)

suggest thaty in a ruki context was originally alveopalatal or palato-alveolar and not
retroflex. In terms of distinctive features, the retroflexiorigpbnd/sy began either as a
change from{anterior] to Fanterior], or from Fdistributed] to f-distributed], whereas

the retroflexion ofn/ in Old Indo-Aryan can only be described as a change in the value
of the feature [anterior]. The feature [anterior] distinguishes places of articulation, with
[—anterior] covering places behind the alveolar ridge, while [distributed] is related to the
contact, with f-distributed] referring to a broader contact of the tongue with the palate.

PlIr. | [+ant or—dist]: *s, {*t, *n} | [-ant or+dist]: *$

Sanskrit [+ant]:t,n, s | [-ant]:t,n, s

After Indo-Aryan branched fd from Proto-Indo-Iranian, two changes took place,
namely assibilation of Plir. & to pre-Vedic 7§ ([¢] or [[], Hall 1997a:208n) and
retroflexion of PIIr. % to pre-Vedic ¢ ([s]).

Identifying the feature responsible for tRexr rule is one of the most ficult ques-
tions in Indo-European phonology. Allen (1974:102f.) believes that there is no distinc-
tive feature which characterizes the entiogr context. According to the @tiSakhyas’
Sanskrifr/ is articulated at an alveolar place. Since the other triggers aitheaule, i.e.

/i/, /u/, their diphthongge/, /0/, /ai/ and/ay, and obstruents originating from Proto-Indo-
European fronted velar, velar and labiovelar stopsfifidann and Forssman 1996:104),
have their primary places of constriction further back in the oral cavity, the original op-
eration of the rule probably retracted a followirggfrom the pre-alveolar region. This
suggests that the alternation of the Proto-Indo-European sibilant *s uth&nguages

TPr. 2.41rep"e jihvagramatyena pratyag dantam ufgtah “In r, with the middle of the tip of
the tongue, back of the roots of the teeth” (Whitney 1868:74). See Allen (1953:54) and Deshpande
(1975:200).
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primarily involved the feature [anterior], until Indo-Aryan added the third sibilgity

the deocclusion of PlIr.&, thereby restructuring the featural contrast among its sibilants.
Among the places of articulation of Proto-Indo-European phonemes, namely labial, den-
tal or alveolar, fronted velar, velar, labiovelar and pharyngeal, those consonants which
trigger theruki rule have their primary places of constriction between the alveolar ridge
and the soft palate. The high vowels are closer to the palates in vocoid space than the
non-high vowels. If | may use loose terminology, all the phonemes triggeringuthe

rule are articulated on or close to the upper part of the jaw, and it is consistent with our
observation that theukr rule originally dfected the value of the feature [anterior] of
PIE *s (§103), for the change fromtjanterior] to Fanterior] means that the place of
articulation shifts from the upper teeth or gum to the upperifaw.

When PlIr. *t was assibilated to/4, a contrast of three sibilants arose (Hall
1997a:217), which required at least two distinctive features, and [distributed] started
serving to distinguish betweernst and ¥§. Then, as PIIr. ¥ shifted to retroflex /& in
Indo-Aryan?® the contrast between's and ¥s/ came to be made only by the feature
[anterior] 2°

The development of the sibilants would be chronologically ordered as follows:

events contrasts and features involved
PlIr. *s : *§ ([zant])
Indo-Aryan diverges
palatal *t loses occlusion near merger withl
[dist] becomes distinctive *s & ([xanth[+dist])D *s : *§ ([+dist])
retroflex series emerges *s : ferant]), *s : *§ ([xdist])
Ved. st/ dOmn - sAMW W/ ([+ant]),s: § ([+dist])

) See Labov (1994:20) on near merger. Cf. Polish which distinguishes palatafjzednf
alveopalatal §]. " [distributed] might first have beeaddedto the existing [anterior] contrast
(Buckley, p.c.).

Although/g/ and/st/ were initially limited to therukr context, nonruki /¢, /st/, and
even/t/ by itself begin to appear in the Vedic period. The phonemicization of retroflex
obstruents must have caused a reinterpretation of the originally allophonic alternation of
/9 and/(s)¥ with /5 and/(s)t/. Retroflexion of/t/, which in the beginning was entirely
concomitant with the retroflexion ¢g§ and had nothing to do with that ¢fi/, came to
be reinterpreted as caused by the spreadingaferior] from/y:

18Cf. Grammont (1916:248): “Avec cette position de la langue, toutes les fois gjastlpecede d’'un
phoreme qui demande une fermeture buccale c@mnalule et par coesjuent eduit I'espace 0 la langue
peut se disposer, elle se trouve occuper la position ordinaire pajpalatali€ ou chuintant.”

19See Hall (1997a) for a typological discussion of the motivation of this shift.

20Alternatively, if there is a feature which refers only to the configuration of the active articulator, for
example [apical], it might be less confusing than the matrix of [anterior] and [distributed]. As Ladefoged
and Bhaskararao (1983) show with regard to the articulatigty of modern Indian languages, however,
different shapes of the tongue tip are possible in producing a retroflex sound, and it is impractical to
discuss the tongue shape of pre-Vedic retroflexion without further philological evidence.
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Originally: [anterior] -
st a

Reinterpreted: [anterior] ~ )
[coronal] . °

i s t a
The reinterpretation adt as spreading ofHanterior] from/g/ to /t/ leads to the backward
spreading of retroflexion fromto /¢/, as we will discuss i§107.

§104 Merger of /g and /r/ at word boundary

Indo-Aryan/g and/r/ contrast phonemically, and there is no phonological rule which
causes merger or alternation of them in initial or medial position. Thi&grdn phono-
tactics as wellys never follows/m/ while /r/ does §62 and§67), and both voiced and
voiceless, aspirate and unaspirated stops pretgaéile only voiceless unaspirated
ones can preceds. In word-final position, however, these sounds almost merge, alter-
nating with each other depending on the context.

As Allen (1962:58) points out, two processes seem to underlie the near-merger of
/9 and/r/ in word-final position: voicing ofy to an intermediate phoneme *z, which is
eliminated in the Surface Representati®8q); and thexuki rule, which adds the feature
[—anterior] to/s and changes it into retroflex(§103). To the best of my knowledge,
however, native grammarians do not make any statement which supports the idea that the
r coming from a word-finalg/ has fricative nature (cf. Allen 1953:54). In an ingenious
argument couched in the theory of Radical Underspecification, Cho (1999:66f.) proposes
that/s/ and/r/ differ only for the feature [voiced] in the Underlying Representation, and
values of the features-pnterior] and fsonorant] of/r/, which are also dierent from
those of/y, are filled by redundancy rules later in the derivation. Assuming that [voiced]
is a privative feature’s/, /g/ and/r/ originally have the following values for each feature:

| [sonorant] | [continuant] | [anterior] | [voiced]

/9 | [-son]
/Y | [-son] [-ant]
/r/ [—ant] [voiced]

Although /r/ itself need not necessarily bednterior] §105), | list it here?! first
because botlr/ and/g trigger spreading of{fanterior] to aryry/ to their right §100),
and also because tkexi rule is blocked beforg/ as intisrah, f.nom.acc.pl. ofri- num.
‘three’ by the Obligatory Contour Principl&g106), which prohibits two independent
tokens of Fanterior] from occurring next to each other.

Two rules which apply across a word boundary, namelyriha rule, which adds
retroflexion (Fant]) to/g/, and voicing assimilation which, as Allen (1962:58) suggests,

21See§100 and Varma (1929f for grammarians’ discussion on the place of the articulatiofyof
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voices/y (> /g/) before it ends up as give rise to the following variation of word-final
/§/ and/r/ in final position:

right _{Crovear, 1) _{V, Crvear}

left a | u@®_ a_ {iu(n}_
/s hys | hs(9 |, wP r

/r/ hys | hs(g r r

) Before/k, k" or /p, /. (Allen 1962:73).
) Allen (1962:61, 71).
Except in the third column, the alternation pattern/mpfis the same as that ¢§.
This can be counted as a case of contextual neutralization, which Kiparsky (1973a:14)
illustrates with examples of final stop devoicing in German such as

bunt /buny ‘variegated’~ buntes /bunts/ n.sg.nom.-acc.
Bund  /buny ‘ally’ ~ Bundes /bunds  sg.gen.
Rat fraxy ‘counsel’ ~ Rates /ra:bsy/ sg.gen.
Rad /raxy ‘wheel’ ~ Rades /ra:cbg/ sg.gen.

Although the stem-final voicing distinction is neutralized word-finally in the pairs on the
left, there is a clear voicing distinction in the forms with overt endings. There is usually
no confusion with respect to the underlying voicing distinction, nor analogical spreading
from one to the other. And both the voiced and voiceless finals are common enough that
neither can be taken as a default case. The presence or absence of the feature [voiced] is
considered to be lexically specified in the Underlying Representation of these German
words.

In the case of Sanskrit fing$/ and/r/, on the other hand, it is not economical to
specify the presence of the feature [voiced] in the Underlying Representation, because
the former is much more common than the latter; this is particularly so agfirdier
the vowels/i/ and/u/ patterns in exactly the same way as fifgalafter/i/ and/u/, and
final /-ar/ is the only case in which words ending/inshow a distinct alternation pattern.

It is a burden to memory and mental representatf®) o invoke the prehistoric dif-
ference between *-s and *-r in order to explain the synchronically unpredictable sandhi
alternation of *-ar, examples of which are few in numb&ndr, Udar, punar, pratar

svar, dvar, vad'ar, va; instead, a more economical solution is to specify the under-
lying /-ar/ lexically. Synchronically/r/ and/s/ do not contrast in word-final position,
and their distribution is determined entirely by rule, except for a few lexical exceptions
with etymological *-ar. In other words, the feature [sonorant] in addition to [anterior] is
despecified foys/ and/r/ word-finally.

Since Proto-Indo-Iranian is considered to have had *z an@Hoffmann and Forss-
man 1996:104) which did not develop like pre-Vedic word-final *[z] supposedly did, a
chronological order like the following is assumed:

1. Proto-Indo-Iranian: *z andZ are allophones of *s and itski-rule alternant ¥
before voiced stops, i.e. in the conteXCiyoiced—sonorant-continuant
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E.g. Plir. *mre-d'a > Av. mazdaVed. med'a *mizd'a- > YAv. mizda- Ved.
m1da-; *ugj-z"at > YAv. -uuazat Ved.vakst.

2. Divergence of Indo-Aryan and Iranian.

3. Elimination of *z and % in pre-Vedic, with compensatory lengthening and transfer
of retroflexion from % to a following *d or *d".

4. Synchronic voicing assimilation at word boundary in Sanskrit.

§105 Alveolar place and coronalization

The alteration of a Proto-Indo-Iranian primary palatal into a retroflex stop in word-final
position essentially amounts to delinking of a fricative root node which cannot appear
in coda §31), including at the end of a wor@30). This delinking is represented as
follows:

®]wd

/3
Ao Asf

Plir. *¢ > /t/, *™ > /d/ / Vn_ lwa. The sequencet/rt might be avoided, for a final
primary palatal preceded by or /r/ becomes in Vedic, as indrs-: -drk, ‘urj-: urk
d'rh-: d'rk (Wackernagel 1896:173). However, such dissimilation does not occur in TS
ny amar{TS 7.1.1.2, 7.1.1.3, 7.1.5.1), ipf. gfmarjmrj ‘wipe, Ast. 8.2.39"al'amaso

'nte (Cardona 1997:348, 351).

If Sanskrit plosives of the palatal series are actually prepalatal or alveopalatal af-
fricates §46, §38), the closure part in itself would be a postalveolar or alveolar%top.

In that case, stops articulated at that place might have been taken as belonging to the
retroflex series in the phonemic system of Old Indo-Argan.

While the idea that consonants originally articulated further back than the alveo-
lar ridge in the hard palate developed as retroflex makes it easier to explain the origin
of Sanskrit retroflex obstruents, the retroflexiorymf which comes from second-hand
spreading of fanterior] from anr/ or /¢ to its left, might be due primarily to the config-
uration of the active articulator like [laminal] and [apical] or [sublaminal] and originally
have had nothing to do with place (cf. the tenati- ‘bending’; Allen 1953:66).

Of the places of articulation of Proto-Indo-European phonemes, fronted velars and
palatalized velar and labiovelar stops (other than the voiced aspiGlteg® and *¢'")
become palatal obstruents; in other contexts these dorsal stops collapse into a single

220n the basis of palatograms, linguograms and X-ray pictures, Recasens (1990:270) conclufjes that [
and [{f] are primarily lamino-postalveolar.

23This explanation is essentially along the lines of Bartholomae (1896:705f.) and Bloch (1965:56),
except that Bartholomae estimates the original phonetic value of Sayikait ‘t5’ L. Bloomfield
(1911:50t.) also considers that word-final primary palatals directly become retroflex, but explains the
retroflexion as a consequence of apical articulation of Indo-Aryan palatals. Kurylowicz (1956:373f.),
Burrow (1965:91f.), Kuiper (1967b:113), Hock (1975b:218) and Jamison (1991:83f.) givéadient ex-
planations.
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velar stop, neutralizing the original threefold contrggty). As a result, a significant
portion of Proto-Indo-European consonants have been replaced by coronal obstruents.

Palatalization itself is a repeatable change which occurs in many languages including
Iranian, Balto-Slavic, Celtic, Romance and Tocharian, and does not crucially ark o
Indo-Aryan from the rest of the Indo-European languages. However, the alternation of
the palatal obstruents originating from Proto-Indo-European fronted velars with retroflex
obstruents in coda and word-final position, where frication cannot occur, is unique, as
a retroflex series is unknown in other branches of Indo-European until modern times.
Since coronal configuration, i.e. the shape of the front of the tongue which distinguishes
apical from laminal, is added to the original contrast of place of articulation, this change
can be called ‘coronalizatiod®

§106 [—anterior]as an autosegment

The diference betweefy and/t/ is that the former propagates retroflexion to its right,
while the latter is only a target of retroflexion and does not itself spread retroflexion to
its right.

Spreading of retroflex articulation can be represented by an autosegmental tier of the
feature [anterior]. On this autosegmental tier, being retroflex,+&nferior], is marked,
and fanterior] is the default value. Since the spreading-@friterior] is blocked when
an [eanterior] value is prespecified, retroflexion can be represented as a domain on this
tier. The segments which begin this domain, nanigland/g/, are represented as-'(
with a left parenthesis on this tier; on the other hafyl/t"/, /d/ and/r/ have a right
parenthesis-)’ to their right, for the retroflexion domain ends there. This representation
helps to illustrate the phenomenon that retroflexiompfakes place only once and does
not iterate?® The segments marked with left and right parentheses of-thatgrior]
domain are respectively the trigger and the target of retroflexion.

[anterior] “ )

s S k a- ]Wd
[anterior] + *— (- )

t i s r ah lw

As we saw in§102, the Obligatory Contour Principle blocks juxtaposition of two
tokens of Fanterior] as intisrahor >arf'a-. On the contrary, the domain of retroflexion
has only one token of{anterior], which is multiply linked to all coronals in the domain.
One token of fanterior] may be linked to more than two coronals in a domain, and one
word may have more than one domain e&hterior]:

24Cf. Grammont (1916:250): “L'indo-iranien est de tous les dialectes indo-éerapcelui @ se man-
ifeste avec le plus de netéeet dénergie la tendance au rassemblement des articulations vers le milieu de
la volte palatine.”

2SKiparsky (1985:113): “... that our version of the rule is fully compatible with the interpretation of
unbounded processesitations of local processed his view of long-distance propagation is supported
by the well-known observation that processes only propagate when the target is itself a trigger of the rule

()
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[anterior] )
s anmnam
[anterior] < )
- )
r s i n a
In §101, we noted a puzzling blocking of retroflexion in thgMedic gen.pl. forms of
two stems instra-, RV 7.34.11a (poet: VasiBa)r asr an arand R/ 8.5.37 (Brahnatithi

Karva), 8.46.22b (Vea Asvya)ldr an am There are several possible explanations for
that blocking:

i) The retroflexion spreading t@n/ might originally have operated in a smaller
domain than the word. However, theg¥da has several examples of
retroflexion spreading across a fairly long distance, egjayamas, 1.33.3¢c
cok uyam amn 2.37.5anr-vahaam 2.39.2apr atar-yav am 4.32.24aisra-y amg
6.7.3dspthayayy ain8.45.35kaliprab"angirah, or across word boundaries as in
9.103.4gpari neta

ii) The difference between thegeda and the Atharvaveda might be due to dialec-
tal variation, but the three passages in tlgv&da do not give us any evidence
to favor that possibility. Burrow (1971) argues that more and more dentals be-
come retroflexed within Old Indo-Aryan, and the ratio of retroffeto dentaln
does increase slightly between thgyeda and the AtharvavedaVR6.5% : AVS
28.9%).

iif) Another possibility is that the blocking in thedReda represents an original re-
striction on retroflexion spreading. We have no reasonable grounds to think that
the/r/ in the clusterstr- was not pronounced (cf. Wackernagel 1896:168fQ1);
it is not inconceivable, however, that it did not form an autosegmental domain
of [—anterior] as we assume for other casegrpof It is known that theruki
retroflexion never applies to dg followed by aryr/, e.g.tisrah, sisrate tamisras;
parisrita- visrsta- (RV). In these forms/i/ fails to cause retroflexion of the fol-
lowing /¢ because thé/ which immediately follows thés/ projects Fanterior],
and two adjacent occurrences of the same feature violateshearory CoNnTOUR
PrincipLE. |If we assume that tha/ following /st/, /t/, /d/ or /d"/ does not begin a
[—anterior] domain of its own, the strange blockingmfretroflexion becomes un-
derstandable. In such sequences, thanferior] feature oft/ is linked together to
the [-anterior] of the preceding obstruent cluster, which does not trigger retroflex-
ion further to its right.

According to the third explanationasr anars represented as follows:
[anterior] -

ra stranam (R)
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Later in Vedic, autosegmental spreading-eafterior] is introduced after the model
of other forms withr/:

[anterior] - (- )
AN

ra st r & n a (A

The contexts for assimilation and dissimilation may be summarized as follows:

unretrofl. retrofl. reason

*-{r/r}j > -rk :>dft,amart blocking by OCP (excemm ar}

(drk)

tisrah : xtisrah blocking by OCP

ragranam :<ragraram multiple linking of the whole cluster te-gnt] (RV)

xragréna :ragréna analogical introduction offant] domain? (AV)

xjusta- : justa- multiple linking of [-ant] to *st

<ksvinna- - ksvinna- /nry is unspecified for [ant]

xhavssu havisu /s9 is unspecified for [ant]

*sat : sat projection of the left boundary of the-fnt] domain
(§107)

§107 Backward spreading of retroflexion to/s/

The stem form of the Vedic word for ‘six’ is traditionally given a8s. From a di-
achronic point of view, the quasi-intermediate stem fga® is not necessary, for PIE
*suéks ‘six,” which is reconstructed from Glhéks(Heracleanwéks, Welshchwech
Av. x3uua%etc., can develop into Vedgat and its derivativesagi-, sag"a- andsod"a
without positing an intermediate formés (Whitney 1889:51).

The initial /5, which is preceded by no knowsukr context, shows unexpected
retroflexion. Wackernagel (1896:224f.) points out on the one hand that initial *s- tends
to be assimilated to a sibilant following it across one nuckéum)d on the other that
the initial /s of the root+/sah‘subdue’ is retroflexed when the root endstinMeillet
(1905-1906:420) explains the retroflexion of the inifgalas assimilation to final% be-
fore it became, like the initialSin Svasurah Schindler (1972:48) suggests that the final
t of st may have assimilated the initizg/,>” and Renou (1952:110) appears to think
likewise?®

The following are the Bvedic forms in whiclt is not directly preceded by

\1d'praise”: 1te 1.180.2, 5.12.6, 3.52.5t€”. aitta 3.48.3.

26\Wurde gern anlautendesan$ s das am Schluss der Silbe oder am Anfang der zweiten Silbe stand,
assimiliert ...”

2™“DJas s in satspricht nicht fir Ablosung aus Komposita (AiGr. 2.2.10), sondern ist wiesin
“sechs” durch Assimilation vos- an das auslantendezu erkfren ...”

28« p‘rtanés'éh—... s’est constité d’apes les autres compes ensah-... La pésence d’'uneésébrale
finale a contribé dirementa accéditer les, comme on le voit par le magat “six”, qui comportait
préhistoriguement us- dental.”
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y/nagas‘reach’: anat®, anat?. udanatl0.19.5, 10.19.5nad7.104.23.
vb"'raj‘shine’: ab'rat1.66.6, 4.6.5.0"rat10.123.2.vib"r ad10.170.1, 10.170.2.
visva-B'r ad10.170.3.

yvah‘carry’: 'vad10.15.12daksn a-vad3.6.1. havir-vat1.72.7.havya-v ab.6.5.
havya-vadl.12.6.havya-vat1.67.2, 3.27.5, 8.56.5. Cf. Ppagha-vad-four-year-
old bull" (Wackernagel 1986:180).

y/raj‘shine’: rat6.12.5.

ysah'subdue’ satl.63.3.tura-&at5.40.4, 6.32.5, 10.55.8iss at1.181.6.prtan a-
sat3.29.9.vira-satl.35.6.vrth a-atl.63.4.vane-at10.61.20 satr a-2d7.20.3.
y/spaslook’: vispat1.189.6.

vpracd'pras‘ask’: aprat10.32.7.

sat num. ‘six’: sat®. sadbMir 2.18.4.sad-vid"an af7.87.5.sat-trim§an$ 10.114.6.
jathara- n. ‘belly”: jat"ara-3C. vaja-jafard 5.19.4.jat"alasyal.182.6.jat"arasya
1.112.17.

raj-‘ruler: ratl.121.3, 5.46.8samrat. vir at1.188.5, 10.159.3vane-rat6.12.3.
sarag'- f. ‘bee’: saradyas1.112.21.

vis-f. ‘settlement’:vit 1.72.8, 7.56.5, 9.88.%idb"ir 10.28.8.

others: aratvé 8.46.27. ad atb"ir 10.146.2. itato 10.171.1. katukam 10.85.34.
kaé1.106.6.renikak at 6.28.4.K1kaesi 3.53.14 kitasyal.46.4.k uam10.102.4.
kfp 1am10.28.8.kévae 6.54.7.paf'arval.112.17 pifTinases.26.6.birita 7.39.2.
bat8.101.12 bekaratam8.66.10.m atb"yo 1.95.7.mahavaurinal.133.2.vikae
10.155.1.vipat3.33.1.vaturinal.133.2.vasat'?. sakafir 10.146.3.sirimbit'asya
10.155.1 5rausat 1.139.1.

Among these cases, ali’s precedingt are retroflex except isamratand sarat,
namelyturasat nissat prtan agf vanesat vasat, vi-spat, virasat vrtha-at sraust.
sat, saftrimsans, sat

Since the'y in vi-spat, srausat (andnis-saj is in aruki context anyway, the exam-
ples withs occurring before are reduced tgat, sat vasat (and possiblynis-saj. Still,
the following alternation pointed out byaAni, Ast. 8.3.56sahehs adh sah[39 sah, 55
m urdanyalj, tempts us to pursue the regularity of this assimilation:

satra-@t : satra-@ham butalso prtana-at: prtana-@aharh

visva-a@t : visva-gham ptan a-aham
turasat :— (SV prtana-sahajn
janasat  — prtan a-&has
virasat : —

(Lanman 1877:463, 499, Thieme 1935:29f.)

We remarked ir§103 that the retroflexion @&, initially a strictly local spreading,
would have been reinterpreted as an autosegmental spreading like the retroflexion of
/n/. If that is the case, it is also possible thitspreads retroflexion backward until it
finds an/y/, whose retroflex counterpaly functions synchronically as a trigger for the
retroflexion of/t/. In other words/t/ is represented on the [anterior] tier with a right
boundary of the marked-* domain. This/t/ is reinterpreted as a target of retroflexion
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spreading, and since a target must have a trigger (but not vice vers#y, tihéts left
serves as an available trigger.

The reason whpamratand sarat (nom.sg. ofsarag-) do not becomesamsat or
xsarat is that the left boundary anchors on tliegwhich intervenes betweely and/y,
and fails to extend to the latter; the left boundary of tharjterior] domain stops at the
floating [-anterior] of/r/:

Rule: /t/ spreads retroflexion to gg to its left, unless a coronal plosive or
an/r/ intervenes.

[anterior]  «— )

illustration:
[anterior] («— -) [anterior] F o« )

/s a 'y /s a r a t

The right-to-left spreading of{anterior] also seems to work for final/ which al-
ternates with finaft/, and probably ford"/ as well, for/g in &-sada- and sod"ais
retroflexed although the context does not trigger ther rule. Outside the Bveda,
K atyayanaSrauta-8trasand'a- ‘eunuch’ fits this pattern.

Rule (revised):/t/, /d/ and/d"/ spread retroflexion to afs/ to their left,
unless a coronal plosive or @rintervenes.

[anterior]  «— )

A consequence of this rule is that agnterior] domain with only a left parenthesis is
allowed, as are many forms containing a trigger but not a target of retroflexion, whereas
a [-anterior] domain without a left parenthesis is ill-formed:

well-formed: (ant...)...},, (—ant ....Jyq
ill-formed: ...—ant)

§108 Backward spreading of retroflexion to non-continuants

When the Fanterior] of a segment disappears in the Surface Representation or is in a
position subject to word sandhi, it sometimes spreads to the next coronal segment to its
left. Since retroflex non-continuants do not trigger retroflexiorisadoes in autoseg-
mental spreading, we cannot apply the same argument based on the well-formedness of
a domain of retroflexion§(106,§107) to these forms. Nor are there disiient number

of roots or stems which end in a paldtatroflex obstruent and have a “retroflexible”
segment to its left{{T,Njgentan)}- .. Bjpalretrofi] =), SO it iS not easy to draw generalizations on

the context for backward retroflexion. Autosegmental relinking-@friterior], however,

helps us to understand these cases:
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anadvah-m. ‘draft animal’< anas- n. ‘cart+ 4/vah ‘carry’: According to the paradigm
recovered by Jamison (1991:78), tlt# is columnarly retroflex, and the stem-
final consonant is dental before pada-endings (ama nom.sg.), although the
sequence ofd/ and/b"/ is possible across a word boundagi?9). Jamison
supposes that there was a prehistoric metathesis: *araldud> anadid-b'...
(Jamison 1991:84%

purodaém. ‘ritual cake’ < puras ‘forward’ + +/das ‘offer’: Nom.sg. purodahand acc.
sg. purodasamare attested in the dveda. The retroflexion might be due to an
analogical spreading fromdudas-< *duz-das- (§67), another root-noun from
y/d as as Wiedenmann (1992:243) points out, but it might also be be a transfer
of [-anterior] from stem-final position, where palatal obstruents are often subject
to sandhi alteration, to a stem-internal onslétjust as inanadih-.

pinak: While the preceding two words have a columfdir/pegpis ‘crush,’ RV pinadi
pres.3sg. : R pinak pres.inj.2,3sg. show a transfer efgnterior] from the root-
final consonant to the nasal infix. Recall that the alternation betywgand/ry/ is
more allophonic than that between dental and retroflex s§g&) (

pra-nak: The final/§ of the rooty/na%as ‘reach’ does not beconteword-finally when
the /n/ is retroflexed due to thg/ in the preverlpra- (Panini, Ast. 8.2.63naser
va[62 kuhl, Wackernagel 1896:174, Hionann 195%7:121): pra-nak (RV*) :
ab'i-nat (RV?). This is probably not a case of dialectal variation, for both forms
are attested in the seventh book of thgvBda, the family book of the Vasisas.

Retroflexion of/ry after the preverbpéari andpra: The retroflexion ofry in the forms
of the rooty/nas‘be lost’ by the/r/ in préa curiously fails when the stem contains
a retroflex consonant (Wackernagel 1896:189):
[-ant] in stem-final C\ [—ant] in stem-initial/n/
pra-naga-
pra nankyati pra naSyate

One thing common to these forms is that the stem part of each inflectional form
always has one occurrence efgnterior]. In the first two cases, the retroflexion shifted
once and for all to a word-internal stop, where it remains more stable than in stem-final
position, while in the last two cases the retroflexion moves back and forth within the
stem morpheme.

The case opra-nak : ab'i-natillustrates how retroflexion throwback interacts with
thenarr retroflexion of/n/ triggered by ther/ in pra. Namely, when thér/ in pra spreads
[-anterior] to the stem-initialn/, the root-final/§ does not undergo the normal final
sandhi tat, but is channeled into an optional sangi#ii— k instead (A& 8.2.63), which
often takes place when the syllable containgran

29Cf. Wiedenmann (1992:243): “vielleicht beeinfluRt durch die Zerebral@padd"avat “zweiein-
halbjahriger Stier".”
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Those roots which begin with agin/ and are listed with an initiah in the Dhatu-
patha are subject to retroflexion from thg in pra or pari, according to As 8.4.14
upasarg ad asam ase 'pi nopadesddyao nah]. As Panini notes in his reservations
to this general rule in As 8.4.36nasehsantasydl no rah, 34 na,*° the retroflexion
of root-initial /r/ is blocked when a form of/naShas/g at its end, s@ra nankyati
etc. Similarly, retroflexion fails in/naks‘attain’: RV 4.43.5pari naksati as well3! but
Vnejnij ‘wash’: praraiksit(AV, TS, SB), a slightly later form, does undergo retroflexion
as expected, according to iA8.4.14.

The ~ari retroflexion may be blocked ipra nankyati andpari naksati because the
stem already contains a retroflex consonant, as Wackernagel (1896:187) sédfests.
that is the case, it would be illustrated in the framework of Correspondence Theory
(McCarthy and Prince 1995) by the rankingecriTy > LiNneariTy (§84). The firstis a
constraint which ensures that no element in the input has multiple correspondents in the
output, and it dominates the second constrdimgariTy, which prohibits metathesis.

A stem morpheme forms a featural domain, within which this ranking applies.

This kind of correspondence of the [anterior] feature between the underlying and
surface forms does not seem to occur regularly, but at leaffieitscan explanation for
anomalous alternations on the level of individual lexical itéfs.

§109 Summary

In Proto-Indo-Iranian, the sibilants *s and tere distinguished only by the feature
[anterior] (or redundantly by [distributed] as well). As PIIt was assibilated to palato-
alveolar or alveopalatal¥ [¢/[] in pre-Vedic, a three-way contrast of sibilants came into
being in Indo-Aryan. The feature [distributed] was first added to the existing [anterior]
contrast, and then the two features came to distinguishs*: */§ and ¥s, § : */§
independently§103). In order to remain distinct from& which is [+distributed], ¥¥
developed intofdistributed]/ [s] by introducing an apical or sublaminal articulation
which was not present in the phonemic system of Proto-Indo-Iranian. The late Proto-
Indo-Europeamuxkr rule, which was originally related to the place or articulatiorighf
was thus transformed into an alternation which involves the configuration of the active
articulator, i.e. the tongu&103,§105).

The two-by-two matrix of fanterior] and distributed] then spread to other dental
non-continuants/d/ and/d"/ have acquired the most stable phonemic status due to their

30| thank George Cardona for this reference.

3lsayara considers thipari to be a karmapravacam construed with a followingl"yam and not an
upasarga from whickarr can spread to the verb. | thank George Cardona for this reference.

32/Auf Grund des§ 145b besprochnen Dissimilationstriebs regadsig vorr und sehr oft vor einem
Vokal, dem ein cerebraler Laut odgnksfolgt.”

335ee Wackernagel (1896:187): “Aber es ist wol richtiger, das Simpileak : pinagi einfach mit @.
dasati: ai. dansati,,beisst" (vgl. prdakka-,,gebissen”) gegéiber . dat"a- : ai. daga-,,gebissen, und
mit pa. dahati : ai. dahati,,brennt* gegeiberdadd"a- (ai. dagd'a-) ,,gebrannt* zu vergleichen: Wegen
der Schwesterformen mit Cerebral wollte man apgtek dasati dahatcerebralisch sprechen, tat es da
aber notgedrungen auf einetifrern Silbe.”
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origins in the Proto-Indo-Iranian clusterg&ty and ¥zd"/ (§98). /t/ and/t"/ have also
acquired phonemic status, as they occur in quite a few words without any clear phono-
logical conditioning §99). On the contrarys and/n/ remain more or less allophonic
(§98).

/g and/r, r/, sounds involving tongue retraction, set the Coronal node at the values
[—anterior] and fdistributed]. Unlike place features, which are present in most sounds,
the apical configuration of the tongue is relevant only to the coronals, and retroflexion
spreads autosegmentally to/@nto its right within the same word across other sounds,
unless a coronal consonant interven&H00). There are a number of cases where the
retroflexion of/s/ and/r/ is blocked §101). Retention of dentad is either lexical §98)
or due to local dissimilation§(02), while adjacency on the autosegmental tier needs to
be invoked to explain the blocked retroflexion/af. A representation with bracketed
domains of Fanterior] is necessary to explain the spreading of retroflexigny tand its
blocking, but there are still a number of unexplained ca$£8q).

In addition to retroflexion, Indo-Aryan has introduced another innovation. Since
[—anterior] is a marked value, it forms a featural domain and spreads retroflexion back-
wards within that domain§L07, §108). This phenomenon shows a similarity to the
AspiraTiON THROWBACK discussed in chapter V§85, §86).
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Chapter VIII. Convergence

§110 Weight contrasts in Dravidian

As we saw in§15, Proto-Indo-European vowels alternate in length according to the mor-
phological context, and long and short vowels do not contrast phonemically in primary
morphemes such as roots arfthx@s. All geminate consonants, with the possible ex-
ception of the ‘father’ etymon, Hitatta- ‘father, Gk. attaetc., result from assimilation
of heterorganic consonants in place and laryngeal features (i.e. voicing and aspiration),
and there is no grammatical gradation of consonant length.

In Dravidian, short and long vowels do contrast phonemically (Krishnamurti
1955:237):

PDr. *pal ‘tooth’ Ta.pal, Te.pal(l)u, Kondapal, Kol. pal, Kur. pall, Mlt. palu
;2 PDr. *pal ‘milk’ Ta. pal Te.p aly Kondap al Brah.palh

PDr. *kal ‘stone’ Takal, Te.kallu, Pe.kal, Brah.xal
:: PDr. *kal ‘leg’ Ta.k al Te.kaly Pe.k al

PDr. */vay,vey ‘put’ Ma.vekka Te.va(y)icy NK. vay‘sow’

:: PDr. *y/vay ‘swell Ma.v aykkaTe.v acyuNk. vay

(see Krishnamurti 1955:243f. for the length contrast before *y)
PDr. *y/pafpat'lie down’ Ta. patu, Te.padu, Ga.par

:: PDr. *y/pat ‘sing’ Ta.pat, Te.pad, Ga.par Kur.pana
PDr. *kan‘eye’ Ka. kan Ga.kan Kur. xann Brah.xan

:: PDr. *ykan~kan‘see’ Ka.k an Ga.kand ‘search,’ Brahxaning

(DEDR Krishnamurti 1961)

Long or geminate consonants also contrast with their singleton counterparts, typi-
cally in derivational and inflectional flixes:

non-past transitive $fix *kk, *pp : non-past intransitive gtix *k, *p;

past transitive dix *tt : past intransitive sfiix *t (Krishnamurti 1978:18f);
nominative stem %9, Ta.kat, Pj. key: oblique sufix PDr. *-tt-, Ta.k at-,
Pj. keyto(Krishnamurti 1961:259, Kumaraswami Raja 1969:84).

Note however that there are Proto-Dravidian phonological rules, presumably repre-
senting an older state, which do not treat a root-final consonant as having its owh mora:
e.g. *l + *t > *t_as in the pair Taynil ‘stand’ : Ta.4/nicu ‘place.’

§111 Weight-sensitive rules in Dravidian

If Proto-Dravidian phonology had the notion of syllable weight, it might well be re-
flected as reconstructible weight-sensitive rules or restrictions on syllable weight as in

IKrishnamurti (1998a:66): “*nit *nitt, and *katare represented as bases within Proto-Dravidian,
perhaps restructured with the pastfsuincorporated as a derivative at a later stage, still within
P[roto-]D[ravidian].”
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Indo-European.

In the derivation of verbal bases, a stem-formative vowel, which is either *a, *i or
*u without any known semantic flerence, is inserted between roots anises begin-
ning with consonants already in Proto-Dravidi&i?22, Krishnamurti 1978:18): PDr.
*tir-u-mpp- ‘turn’ > Ta. tiruppu; > *tirppu- > Te. trippu. Such anaptyxis does not nec-
essarily imply the existence of weight-sensitive rules in Proto-Dravidian, however, for
avoidance of unallowed clusters of heterorganic non-continuants, or of their undesirable
assimilation, can also be the motivation.

Krishnamurti (1961:125) notes that vowels wititdrent grades are sometimes re-
constructed for Proto-Dravidian, e.g.d&k : *kann- ‘to see’ etc. with VC and -VCC
rimes, and mentions the possibility of a type of reconstructible vowel length alterna-
tion. This possibly weight-driven alternation is formulated as a morphophonemic rule in
Zvelebil (1967, 1970:185), who states that syllable weight tends to be preserved. Sub-
rahmanyam (1983:168-171) and Krishnamurti (1991:165) argue against his claim of
rule status, on the grounds of the fact that this pattern is limited to a small number of
cases, and of the existence of a commoner alternation pat€n -VCC as in PDr.

*yatu ‘river’ : *y attu obl. etc.

§112 Differences in Indo-Aryan and Dravidian length alternation

Indo-European rules on vowel length such@sHorF’'s, LAcHMANN'S and SIEVERS's

Laws are usually phonological and are limited to a local context: they refer only to
phonological contexts such as the syllable to which the vowel in question beldiys.

like this tendency of Indo-European, weight rules in Dravidian seem to operate on a
morphemic basis. Krishnamurti (1955:248), for example, summarizes the distribution
of Telugu root types caused by prehistorical vowel shortening as follows:

sufix type | sufix root

strong -V(N/T)T YC)VW-, 2(C)VR-
weak (NT)T  3(C)V-, 4{C)VR-, 3(C)V-
strong -VR L(C)VW-, 2(C)VR-
weak -R 3(C)v-

i.e. a long root vowel is shortened before #fistbeginning with a vowel, whereas it re-
mains long before gtixes beginning with a consonant. This alternation makes reference
to the morphological context and keeps the total weight of the root morpheme ssable;
does GVC, : C;VC,-V (Krishnamurti 1955) as in *zn+ ‘I’ : *yan_-V obl. Such length
alternations based on the total length of the resulting morpheme are dteteni from
Sievers’s Law, which eliminates overlong syllables created bffigation.

2Most of the discussion in this and the following two sections has already appeared in Kobayashi
(2001).

3See§114 for Indo-European weight-related rules based on prosody.

4Subrahmanyam (1983:160): “It should be noted that quantitative variation does not operate across a
morpheme boundary.”
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§113 Maximal syllables in Dravidian

We observed ir§19, §21 and§22 that syllables longer than two morae exist, but tend
to be avoided in the weight-sensitive parts of trgv&dic verses. In contrast, Dravidian
derivational morphology seems to presuppose the existence of syllables endi@g in
VCCorVCC, e.g. Ta.eu‘torise’: eru‘toraise’; Ta.m au ‘to change (vi.)’ :m aru ‘to
change (vt.)’; Ta. dir.awu ‘river’ : obl. aru; Ta. root.p ar'to see’ : past stenp ar-tt: Ta.

root.v al'to live’ : past stemyv aint-. A Proto-Dravidian vowel, either short or long, can
thus be followed by the sequences *-TT-, *-NT-, *-NTT-, *-RT-, *-RTT-, *-RNT- (R:
liquids and y). Since Proto-Dravidian is considered to have allowed only one consonant
in word-initial position, the syllable boundary should fall between the last and the last but
one of a medial consonant cluster, by Vennemahnis or InitiaLs, which states that
“medial syllable-initial clusters should be possible word-initial clusters” (Vennemann
1972:11). It follows from this that Dravidian allows only homorganic non-continuants
across a syllable boundary.

i) Heaviest tautomorphemic syllable:
Proto-Dravidian roots are considered to be originally monosyllabic and fit the shape

Cg\703 (Krishnamurti 1992:374). If all nouns are ultimately derived from Proto-
Dravidian roots, the heaviest tautomorphemic rime is that of the root, nam€lyfer
sufixes do not have long vowels.

Subrahmanyam (1983:22) gives the following forms as possibly reconstructible
cases of tautomorphemic *(€LC- sequences, which would be considered overlong
in Indo-European terms:

PDr. *kakk-ay ‘crow’ Ta.k akkak akk ay
PDr. *tart- ‘cross’ Ta.tanu
PDr. *pamp- ‘snake’ Ta., Map ampu

il) Heaviest syllable, tautomorphemic or heteromorphemic:

Kumaraswami Raja (1969) reconstructs a Proto-Dravidian sequence *-NTT- to ex-
plain correspondences of the type Te. -NT- : Ta.-Ma. -TT-. If we accept his reconstruc-
tion, there are morphemes whose reconstructed forms must have end&dG-in
Proto-Dravidian, although they might originate from even earlidfixation?®

PDr. *cankk- Pa.c akothunger’
PDr. *cinkk- Te.skili ‘broom, Ta. cikkuKumaraswami Raja 1969:26)
PDr. *karpp/kampp- Ka.gampa, g @a ‘rustic’ (Kumaraswami Raja 1969:38)

While stem-formative vowels *a, *i or *u prevent verbal bases from having exces-
sively heavy rimes, formative vowels are not inserted in such noun formations. Since
*-NTT- suffixes are reconstructed in noun formation, a few reconstructed forms contain
a very heavy rime *(CYR-NTT:

5Cf. Krishnamurti (1991:164) on verbal bases of this type: “It is also possible to set up a type

*(C)VNPP for PDr., where CCENPP, but there is definitely a morph boundary here, descriptivhlly
+P (transitive) as opposed #NP (intransitive); e.g., *&nku ‘to boil (v.i.)": *kankku ‘to boil (v.tr.)."”
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PDr. *nalnk+/*nalnkk- ‘tongue’ Te.nal(u)kaOTa.n akkuy
Mit. naglu‘uvula,’ etc. (Burrow 1944:337)
PDr. *cly-ntt- Ta.t1y(tt)
PDr. *vay-(m)pp- TavayppuTe.vapuyvapu
PDr. *puy-ntt- Te.bucumould, mildew’ (Kumaraswami Raja 1969:48)

§114 Rhythm in Indo-European and Indo-Aryan

Unlike phonemic segmentg4), a stress system can change in non-gradual and un-
predictable manner; for example, Russian and Polish, which both belong to the Slavic
branch of Indo-European, have developed totalfjedént stress systems in a relatively
short period. On the other hand, even genetically unrelated or remotely related languages
can come to share the same stress pattern. Stress systems are therefore a promising field
for typological or areal research, particularly in South Asia where few languages have
phonemic stress.

In Indo-European languages, alternations of vowel length are usually connected to an
adjustment of the weight of the syllable to which the vowel in question beldyigsl].
For example,

OsTHOFF'S L Aw V>V/ {LN}], Greek, Latin etc.
SIEVERS'S Law WV >V, WV /VX.C_ Vedic, Germanic
Compensatory lengthening VEV/ .- Greek, Latin etc.
LACHMANN'S Law V >V /_ ToicedrtO- Latin
Shortening of an unaccented W > V Anatolian

There are also weight-related rules which make reference to morphological entities
or prosodic contexts:

BREVIS BREVIANS OF | AMBIC SHORTENING in Latin: LatinV >V / \7C_, \7C_C\7. E.g.ama
> ama put a> puta(Sommer and Pfister 1977:103.

Sievers’s Law in Germanic: Kiparsky (1998) proposes an explanaticBofers’s Law
in Germanic by ‘prosodic optimization.’

QuanTrtative METaTHESIS in lonic and Attic Greek: ea, eo- ea, e.0 E.g. Hom. Gk.
basiléa: Attic Gk. basile aHom. Gk.n'ebs Attic Gk. neos(Rix 1992:57).

VOCALIS ANTE VOCALEM CORRIPITUR: Latin: V > V / V. Homeric Greek, VedicV > V /
__Jwa V- (Oldenberg 1888:465, Kurytowicz 1927a:232, Rix 1992:56, Sommer
and Pfister 1977:102f.).

Morphological templates: The Sanskrit reduplicated aorist, which functions as a
causative preterite, exhibits a trochaic rhythm of heavy reduplicated syllable and
light root syllable, e.ga/pat ‘fly, jump,” apipatatbesideapaptat /nas ‘per-
ish, an'inasabesideanesan v/bod/bud' ‘wake,” abubutat; /dyogdyut ‘shine,
adidyutat +/jan' ‘give birth’: jljanat(Macdonell 1910:374, Thieme 1929:4). The
reduplication is formed with the vowei/ (or /u/), which is limited to present
reduplication in other Indo-European languages (Leumann 1962:153). Leumann
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(1962:155f.) points out that the reduplicated aorist and some perfect stems have
lengthening of the reduplication vowel in common, but lengthening in perfect
stems such agd"ar/d"r ‘hold,’ dadara is an archaism and decreases in number
over time. It might follow that the prosodic property of the reduplicated aorist
stem, i.e. the trochaic rhythm-(0), somehow came to bear a morphological func-
tion of causativity (Meillet 1920:198).

Insler (1997) points out the existence of a prosodic pattern in the Vedic denomi-
native.

Optional lengthening of subminimal words: The vowel of an orthotonic monomoraic
word is optionally lengthened, e.g. Vauli ~ nupcl. ‘now.’

With the possible exception &focaLis ANTE vocaLEM, these phenomena are either
languaggcategory-specific or crosslinguistic, and we could say that Indo-European does
not have any particular rhythmic rule in its grammatical system. In Sanskrit, which has
a phonemic length contrast, rhythm does not seem to play a central role in the alter-
nation of syllable weight, andd shows just a few more signs of rhythmic restric-
tions, such as that monosyllabic preterite stems are obligatorily augmented (Wacker-
nagel 1906:154.=Kleine Schriftenl56ft.); but by the time of Early New Indo-Aryan,

“the word rhythm dominated the etymological quantity” (Bloch 1965:46f.).

As Liberman and Prince (1977:39 point out, stress is not just an attribute of a
segment but reflects a hierarchically organized rhythm, and the underlying rhythm of a
language can be inferred from its stress pattern. Since, however, stress is not phonem-
ically contrastive in most Indo-Aryan, Dravidian and Munda languages, good descrip-
tions of stress are not available for many of these languages in the first place (R. P.
Das 1985:98), and word stress, if any, is often weak and is not projected to phrase and
utterance levels. Moreover, stress can b&edent in diferent dialects, and it is dan-
gerous to compare the stress systems of South Asian languages on the basis of a single
dialect of each language. Still, let us compare the available information on the stress of
South Asian languages in the following sections to obtain a rough idea of their rhythmic
patterns.

Prosodic Morphology attempts to analyze morphological phenomena by means of
templates defined in terms of a universal set of prosodic constituents such as the mora,
syllable, foot and prosodic word. It operates on the principle of Prosodic Circumscrip-
tion, according to which “the domain to which morphological operations apply may be
circumscribed by prosodic criteria as well as by the more familiar morphological ones”
(McCarthy and Prince 1998). As such, it igfdrent from the traditional notion of foot
as in Greek meter, which constrains the number and sequencing of prosodic units. In
Hayes (1995:71), rhythmic systems are divided into bounded and unbounded systems,
depending on whether the size of rhythmic units is bounded. In bounded systems, Hayes
(1987, 1995) and McCarthy & Prince (1986) propose a highly restrictive inventory of
the basic types of foot, called an Asymmetric Inventory:
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moraic trochee left-strong, quantity-sensitive o)), G
syllabic (trochee) left-strong, quantity-inSensitiver(, or 4.0 (uu or )
iamb right-strong, quantity-sensitive o0 (.., 0 ()0 (1)r O (uu)

The theory of Hayes (1995) contains a few more parameters, of which the follow-
ing bear on our argument: i) Direction of parsing (54), i.e. whether rhythmic units are
formed from right to left or from left to right. ii) Extrametricality (56), i.e. whether
a foot, a syllable, a mora, or a consonant at the end is ignored for purposes of stress
computation. iii) End Rule (61), by which the primary stress is assigned to the right-
most or leftmost rhythmic unit. iv) Whether a degenerate fooff(86or a “logically
smallest possible,” namely a monosyllabic foot in the system of syllabic trochees and a
monomoraic foot in those of iambs and moraic trochees, is always banned (strong pro-
hibition), allowed when it has stress (weak prohibition), or freely allowed. The stress
systems of the main modern Indo-Aryan languages may be derived from the following
parameter settings.

Old Awadhi (Mathur 1974):aguri ‘finger’ < OIA anguli- but alsca:gi: ‘jacket’ < OIA
angika-;biya: ‘seed’< OIA bija-; déva:ri: ‘Diwali’ < OIA dipaval-. Explainable
as pretonal weakening if moraic feet are built from the righgguri); bi(ya:);
de(va:)(ri:).

Hindi (A. Sharma 1969, M. Ohala 1983:656f., Fairbanks 1992, Hayes 1995)162
Moraic trochees are constructed from right to left. Degenerate feet are prohibited.
The final foot is usually extrametrical. Monosyllabic feet are preferred to
disyllabic ones (apocop®y/ncope 0fo/).

Maithili (R. Yadav 1996:4€.) and Awadhi (Saksena 1937:91f.): Moraic trochees are
constructed from right to left. Degenerate feet are prohibited. No extrametricality.

Sadani (Thiel-Horstmann 1969:33f.): Priority of heavy syllables and syllablesafith
Moraic trochees from left to right. Degenerate feet are allowed. E&hukKn)
‘elbow’; (pari)(air) ‘the year before last’; {i(n&)re ‘bank.’

Gujarati (Cardona 1965:82): /a/, /VC/ > /i,u,e,0g,0/ > /o/. Syllabic trochees from
right to left. Degenerate feet with/ are not allowed. Exx.s(kar) ‘government’;
(junuN) ‘old’; cum(mbter) ‘seventy-four’; (Awo)/ne(wo) ‘new.’

Punjabi (Bhatia 1993:343): Three-way syllable weight contrast\WC > V. Syllabic
trochees from right to left.

Kashmiri (Kachru 1973, Ma@n 2000): Three-way syllable weight contrast V¥G/C
> V. Moraic trochees from right to left. The rightmost foot is extrametrical.

Other Dardic and Nuristani languagézielman 1983): Kati and Bashkarikalami):
mobile. Waigali: long final. KatarkalasHWotapuri): stem-final. Dameli: final or
penultimate, o-000.

Sindhi (Khubchandani 1969:112f.): Stress on the rightmost but one of the heaviest syl-
lables.
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Marathi (Pandharipande 1997:36% Three-way syllable weight contrast. Stress on
the leftmost one of the heaviest syllables. Perhaps unbounded, but right-to-left
moraic trochees with End Rule Left are also possible.

Bengali (Bloch 1917:363, Chatterji 1926:27.9Klaiman 1987:82): Stress on initial
syllables. Unbounded with End Rule Left, or syllgioraic trochees from left to
right.

Sinhalese (Geiger 1938:#0: Stress falls on the initial foot with the patte#rx, 0=
and (11 in the original Middle Indo-Aryan form. E.g-x: ada‘today’ < ajja,
anguru ‘courtyard’ < angara, Uturu ‘northern’ < uttara; 0-: dahas‘thousand’
< sahassa [[1: duma‘tree’ < druma pana‘again’ < puro etc. An iamb is
constructed at the left end, with End Rule Left.

§115 Rhythm in Dravidian: evidence for an iambic structure

While each Indo-European morpheme or word has its own lexical accentual properties,
there is no evidence that Dravidian had any stress system independent of syllable promi-
nence® K. V. Subbaiya (1909:161) postulates an accent shift from the first (root) to
the second (diix) syllable in order to explain the phenomenon which is now known

as Apical Displacement. Instead of such a historically unverifiable hypothesis, Master
(1948:344t.), Krishnamurti (1955) and Krishnamurti (1978:18f.) develop theories based
mainly on metathesis and syllable weight. As Krishnamurti points’ ohythm seems

to underlie this phenomenon.

The meter of early Old Tamil as represented by Sangam poetry takes word and mor-
pheme boundaries into consideration when parsing verses into metrical feet, unlike the
traditional notion of foot as in ancient Greek meter which constrains the number and
order of prosodic units with little regard for morphological constituency, and its princi-
ples may be interpreted in terms of Prosodic Morpholdgyié; Zvelebil 1970:41). The
most basic constituent of Sangam Tamil meteadai or a footlike metrical unit, which
comprises the following variants (Rajam 1992:ft1)6

basic  ner  (C){V,V}C)(C)
extended nerpu  (C)V,V}(C)(Clu
basic nirai  (C)VC{V,V}(C)(C)
extended niraipu (C)VC{V,V}(C)(C)u
Unlike the notion ofgara in Middle and New Indo-Aryan metegcai cannot be
defined in terms of the number of syllables or morae, and it does not correspond to any

Krishnamurti (1955:238): “In the modern forms of these languages, there is, however, stress of a
phonetic but not phonemic character. It is no doubt a fact that additionfiifesireduces the length of
the radical vowels in Dravidian but there is hardly any proof to show that they were accented.” See also
Krishnamurti (1961:59).

’Krishnamurti (1955:238): “The rationale of this gradation phenomenon seems to lie in the admissible
number and grouping of syllables in a root morpheme rather than in a system of accentuation, for which
we have no evidence. In shometer and rhythnof a definable nature seem to control the vowel-length
in derived bases.” (italics mine)
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prosodic notions in Indo-Aryan. According to the Asymmetric Inventory, however, these
types match the iambic type of right-strong, quantity-sensitive feet, itithgtension

can be treated as extrametrical anderconsisting of a light syllable can be considered

a degenerate foot. As far asrai with a light second syllable andlerare concerned,

a moraic trochee is also possible, Imirtai with a heavy second syllable are canonical
iambs and are explained slightly better by assuming an iambic structure. Let us cite
a few examples of Sangam words and their foot scansion from Rajam (1982:1@4
illustrate the rhythmic composition of Old Tamil:

word gloss foot structure
‘ampal ‘water lily’ ner-rer
kancci-y-um ‘and the trident’ nirai-nirai

t im puk arft] ‘pleasant Puér’ ner-nirai

au val ‘while playing’ nerpu-nirai
muianku t al ‘bending leg’ niraipu-er
iravu-k kalittu ‘the fish, being excited”  niraipu-niraipu

Since Tamil metrics does not mention primary stress assignment, we have no infor-
mation on the word layer rule which determines prominence among feet. If the treatment
of an unparsable short syllable as ar acais not simply a theoretical device to avoid
stray syllables but reflects the actual rhythm, then it could be taken as a degenerate foot,
i.e. a foot consisting of one light syllable. Degenerate feet are probably not freely al-
lowed, because there are virtually no monomoraic words in Dravitliahe rhythmic
rules of Sangam Tamil may hence be stated as follows:

Foot Construction Form iambs from left to right _
Degenerate Feet Probably allowed in strong position
Extrametricality u — (u) if it is non-morphemic

Word Layer Construction Data unavailable
Y].e. when there is some stress on the syllable in question (Hayes 1995:87).

Another possible argument for an iambic rhythm is the [high] umlaut in Old Tamil
and Malayalam. The mid vowels *e and *o are reconstructed only in root morphemes in
Proto-Dravidian, and they are considered to be mark&8X). In these languages, mid
vowels are raised when the vowel of the following syllable is *a, e.g. PDr. AweTa.
vel ‘white,” vilahky Te. vellgu(Krishnamurti 1998a:69). If Old Tamil has an iambic
rhythm in which the second mora is more prominent than the first, the less prominent
first syllable in such forms may not be able to license a mid vowel, so the latter would
be reduced to its high counterpart which is unmarked.

8Cf. Krishnamurti (1955) on monomoraic roots.
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§116 Rhythm in Dravidian: evidence for a trochaic structure

Reconstructed Proto-Dravidian has a contrast of five vowels only in the first syllable
(§121)? and mid vowels do not appear in noninitial syllables. This might imply that
stress fell on the initial syllable and that a stressed initial syllables prosodically licensed
the five-vowel contrast in Proto-Dravididh;but it could also be a by-product of the
agglutinative morphology: the root, the only place where all five vowels contrast because
of root-suffix asymmetry, always occupies initial position irrespective of stkess.

The correspondence of Taalanku‘to be stirred,” Ka.kalanku, kalakuand Te.
kalagusuggests that heavy second syllables existed in an early period of Proto-South-
and Proto-South-Central-Dravidian. According to the generalization of Krishnamurti
(1955:239, 249), however, the second syllable of Telugu verbal bases is short without
exception. Telugu verbal bases are grouped under the typ&€/CV, CVCV and
CVCCV; the original weight of the second syllable is eliminated by processes such as
deletion of nasals, which leaves the preceding vowel nasalized, and Apical Displace-
ment (G)VCyapicapV > (C1)C2VX, which makes the first two syllables, of which the
first one is light, one heavy syllable. In the framework of the Asymmetrical Inventory
(8§114), the canonical shape of Telugu verbal bases is a moraic trochee, with an extra-
metrical final shoru. Brown (1840:34f.) describes Telugu stress as falling on the first
of a series of short syllables, or on the last of a series of heavy syllableg]...] (e.qg.
puli ‘tiger, énimidi ‘eight’), =00, and [...]-=. This pattern can be captured by con-
struction of moraic trochees on heavy syllables from left to right with End Rule Right.
Many other Dravidian languages, but not all, appear to share the trochaic system as in
Telugu.

Malayalam (K. P. Mohanan 1982, 1986:112, T. Mohanan 1989:611): Malayalam stress
falls on the initial syllable, unless the first vowel is short and the second vowel is
long:

[OO /parat/ ‘searched,/paratt/ ‘scattered,/pakarti/ ‘poured’
[O0= /paati/ ‘complaint, /kuppayany ‘dress’

Syllable weight Decided by vowel length only
Foot Construction Moraic trochee at the left edge
Degenerate feet Disallowed

Word Layer Construction End Rule Left
Brahui (Elfenbein 1997:809): Stress falls on the first syllable unless the first is short and
the second is long. Moraic trochees from left to right, with no degenerate feet; or
an unbounded system with End Rule Left (Hayes).

®Note that Italian also makes a finer distinction of vowels in stressed syllablegreng. ‘arena’ :
aréna‘sand.” Mongolian and Turkic are also said to show a wider variety of vowels in the initial syllable,
e.g. dialectal Turkish makes the distinction betwekhand’ andel ‘people’ (G. Lewis 2000:13).

1OFor examples of phonological licensing by an initial foot, see Buckley (1998).

LAs R. P. Das (1985:95) points out, many scholars beginning with Caldwell (1961:189) have postulated
initial stress as a common feature of Dravidian languages.
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Alu Kurumba (Kapp 1982:41): ¢oy)/ o0, doo/ oogo, cooo With numerous
exceptions.

Kannada: Stress in Kannada falls on the initial syllable according to Steever (1998:131)
and a perceptual experiment by Savithri (1995:275). Syncopatig§ @i the
second syllable, e.dnesaru‘'name’ > hesru Moraic trochees from left to right.

No degenerate feet. Monosyllabic feet are preferred at the left edge.

Kolami and Toda (Emeneau 1955:8, 1984:18): Stress on the initial syllable.

Malto (S. K. Das 1973:34): Stress on the last syllable with a long vowel. Similar to
Telugu, or the Awadhi type.

Konda (Krishnamurti 1969:18B). o y,0..., ... Iterative secondary stress. lambs
from left to right. End Rule Left.

From the viewpoint of foot typology, the elimination of Proto-Dravidian heavy sec-
ond syllables in Telugu root morphemes would best be explained by assuming that the
foot type changed from an iamb to a moraic trochee as Proto-South- and Proto-South-
Central-Dravidian developed into Telugu. This tendency swept away heavy second syl-
lables in Telugu, but itected South Dravidian languages to lesser degrees, and Early
Tamil might have preserved the original iambic rhythm.

However, other data do not conform to this generalization. Lisker and Krishnamurti
(1991) made acoustic measurements of the phonetic stress of Telugu words, and found
the following tendencies. Words consisting of three light syllables have stress on the
second syllable. If a word has two light syllables, the first syllable has stress. Initial
heavy syllables are stressed.

According to the description of Jha (1940-1944, 1958), Maithili has the same stress
pattern, which Hayes (1995:1#9 analyzes as follows.

[D0)wg /pamdy ‘little whiskers'’
[.O0O0]4 /d'arhady  ‘thief
[(...)"=]wd /sa:n:/ ‘saree’

[(..)0%)wa  /padhi/ ‘thin’
[(..)-0Jwe /KiSAr® ‘cultivator’
[(..)*00]we /0a:bin®  ‘pregnant’

Foot Construction Moraic trochees from right to left
Degenerate Feet Allowed in strong position
Extrametricality Ft—> (F) /V_]wd

Word Layer Construction End Rule Right

The North American language Hopi, another language analyzed by Hayes (1981:77—
79, 1995:261), also has a similar stress pattern. La Verne Masayesva (1982d253)
scribes the stress rule of Hopi as follows:

12| thank Eugene Buckley for this reference.
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(a) “The second vowel, counting from the left, is stressed in polysyllabic words (i.e.,
words which are trisyllabic or longer) in which the first vowel is followed by a
single consonant or directly by a vowel. (In calculating the length of a word, VV
sequences count as disyllabic.)”

(b) “The first vowel is stressed otherwise—that is, in disyllabics and in polysyllabics
whose first vowel is followed by a consonant cluster.”

To wit, the first syllable receives stress only if it is heavy or if the word is disyllabic;
otherwise the second syllable is stressed:

[-0Jwa  /naqvy ‘ear, /mooki/ ‘to die’ (/mo:ki/)

[O0)wg  /cOmMQ ‘hill,” /wari/ ‘to run’

[-0..Jwa /naatihotd ‘to hurt oneself’ (na:tihotd), /Iéstavi ‘viga, roof beam’

[O0...Jwa /kiyapi ‘dipper,’ /yi &'atd ‘to speak’

[O0-..]Jwa /cacaptd ‘dish’ /mirikhg/ ‘hunting stick’

In Hayes’s analysis of Hopi, iambs are built from the left, and the final syllable is always
extrametrical. In disyllabic words, this extrametricality forces the first light syllable to
be parsed as a degenerate foot, hence the initial accent:

Foot Construction lamb at the left edge
Degenerate Feet  allowed in strong position
Extrametricality o — (0)/ Jwd

| cannot add any further arguments about the stress rules of Modern Telugu. The
historical development of the shortening of the second syllable cannot be captured by
the rules as in these cases, and a shift from the iamb to the moraic trochee still seems to
be the best explanation.

It should be noted that Tamil and Malayalam alsteodata in favor of an analysis
by the moraic trochees. Vaidyanathan (1971) and Scharfe (1973-76:274) point out a
tendency for long vowels in the second syllable of Indo-Aryan words to be shortened
when they are borrowed into Tamil:

Long second vowel in Old Indo-Aryan is shortened in Tami&yiram
« Skt. sahasra-(Burrow 1947); k avatam— Skt. gavy uti-‘measure of
distance’ (Emeneau & Burrow 1962k omarampossession by spirits’
« Skt. kaum ara-'possessed by Skandha’ (Emeneau & Burrow 1962);
k'ovalar« Skt. gop ala-‘cowherd’ (Vaidyanathan 1971:36\karam «
Skt. ak ara-‘the lettera’ (Vaidyanathan 1971:45)ulakam « Skt. loka-
‘world’ (Vaidyanathan 1971:17)uruppu, uruvu, uruvam— Skt. r upa-
‘shape’ (Vaidyanathan 1971:1133ciriyar< Skt. ac aryajpreceptor, Rli
‘acariya; Pkt. ayariya-(Vaidyanathan 1971:45hkkuran« Skt. akr ura-
‘not cruel’ (Vaidyanathan 1971:53kumari (river name)« Skt. kumar1
‘maiden’ or Pkt.kumar i{Vaidyanathan 1971:77)ampalamrefuse of be-
tel leaf’ « Skt. tamb ula‘betel leaf’ (Emeneau & Burrow 1962xaracu
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« Skt. r ajya-‘sovereignty’ (Vaidyanathan 1971:323ruvi « Skt.arup 1
‘shapeless’ (Scharfe 1973-76:27Kpglan « Skt. srg ala-jackal’ (Scharfe
1973-76:274).

Cf. Short second syllable in Old Indo-Aryan becomes heavy in Tamil: Skt.
samaya-time, occasion> amaiyantogether witramayan(Burrow 1947).

In some cases, the long second vowels in Sanskrit words are shortened already in Middle
Indo-Aryan, from which the Tamil forms might have been borrowed. Still, borrowing
from Middle Indo-Aryan does not explain why such a high ratio of Tamil forms have
either two light syllables or one heavy syllable at their left end, whereas so few forms be-
gin with a light syllable followed by a heavy one. Among the three systems of bounded
rhythm §114), this pattern exactly fits the moraic trochee, and not the iamb.

§117 Rhythm in Munda
Mundari (Osada 1992:36, Kobayashi, Murmu and Osada 2003:339f., cfflif@mnn

1903, 1930:8, Donegan 1993:5f): If we assume that Mundari stress is realized
as high pitch, the accentual pattern iffelient from that described by faann
(1903, 1930:8}2 even in the Hasadadialect on which he mainly worked, unless
we assume that initial high pitch is somehow suppressed. Judging from the dis-
tinctive alternation of high and low pitch, the unit of stress assignment is either
two morae or two syllables. Stress tends to fall on the second syllable in words of
the shape (C)VCVC, (C)VCCVC, (C)VNCYV, and often in (C)VCV words as well.
In words of the type CVYV, the first vowel often gets stress, e.g.

(C)vCVC /moloby/ ‘forehead,/tasad/ ‘grass’

(C)VCCVC /segel fire, /balkal/ ‘sweat’

(C)VNCV  /soygé/ ‘friend, /engd ‘mother’

(©vecv /berd ‘hour, /nidg/ ‘night’

Ccvwv /sli/ ‘needle,’/hai/ (also/hd)) ‘fish’

(Kobayashi, Murmu and Osada 2003853

An iambic foot from the left end of the word best captures (GAGJ,
(CVC)(CVC) and (CVQY). An extrametrical foot is necessary to explain the type
(CVN)(CV), and the ((S'/V) type needs to be explained as a diphthongal stress. An
iambic foot also neatly explains variation as/{apl)(niay ~ /(up)(niyay ‘four’
and/(pad)ri/ ~ /(pac)(ii-)/ ‘wall. Verbal suffixes such agakas seem to have lex-

ical stress. A postposition and a personal ending form one stress domain with a
stem.

Sample sentences (Osada 2001, stress marks miaéiage-r€oc -1€1p. j0Mear

N0 grink-K&r -dyr -a4ng. ‘We ate and drank in the villageyri?coy jill meat Kaneg-1€1p1

134In dissyllabic words it falls, with rare exceptions, on the first syllable... Wheneffixrea of one
or several syllables are added for functional purposes to mono- or polysyllabic words, the resulting com-
pound has more than one accent; for the original word as well adfirekeep their respective accents,
v.g., haturénkgthose in the village.”
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jOred-J0Mearaing.. ‘We don't eat beef.’setagnomingatrom-f1sg dubkii-akasont-Ning.-
anqa. ‘| have been sitting since this morninghadizyeq alOprohin-Mpsg jO:Meara.
‘Don’t eat the food.’

Foot type lamb

Direction of parsing Left to right

End Rule End Rule Right
Degenerate foot Allowed in strong position
Extrametricality Final indicative-a/

Santali (Bodding 1930:12%, cf. Konow 1906:39}# The unit of stress is up to 3 sylla-
bles:o/ oo/ odo, e.g.fiuttm‘name,’ utl ‘curry,’ séuri ‘thatching grass.’” Stiixal
stress is lexical as in Mundari: e.g. the middléhisuw-o?- is stressed. The postpo-
sitions-re and-te form a stress domain with a stem.

Sample sentencesamyy, dOgpic aM-t@y-g€mpn-Mpsg SAgo-l€p -N-a. ‘Did you

go yourself?’ (Bodding 1930:143) nowa[fi}nat KomMiyork Marangive precedence,

Alang INS-taYOMhen €8 otherifi1sg Komige-ya. ‘I will do that work first, then this
next’ (Minegishi and Murmu 2001:17; stress marks mir&@)}ou Cit"ietter Masg

bhejasenrakawadeiialYou sent a letter to me’ (61)pet&og do hOkman lekaie bakd
rorspeakdareéyaa-r-a. ‘Dogs cannot speak like men’ (165.

Korku (Zide 1960:170): Stress falls on final and initial stressable syllables, heavy syl-
lables, and then every other unstressed syllablgady ‘river’; /turli/ ‘six’;

/ié€g ‘who’; /kokoyoldy ‘shaves’; /muddkekukibd/ ‘must have beaten them’;
/kokodmorddd-ery ‘in K.. There are not enough examples given to test Zide's
stress placement rules, but the general pattern seems to be to construct iambic feet
from the right.

Kharia (Pinnow 1959:432)t1=. Non-initial syllables are often stressed.

Sora (Ramamurti 1931:6f.): The stress is predominantly initial, eXxéémnd the latter
element of reduplicated forms-gu-gu-be.

§118 Gemination across syllable boundaries in Indo-European

The doubling rules prescribed in theafisakhyas create gemination across a syllable
boundary if the aperture of the consonants across the syllable boundaryeremti
(§23). Among other Indo-European languages, !atiamd Germanic (Krahe 1948:113)

¥In LSI1V (1906:39), Konow observes: “In words of two syllables the accent usually rests on the first.
Thussérma year. The final syllable is, however, accented when it ends in a semi-consonant, when the
last syllable is long and the first short, when the word ends and when it is a reduplicated or reflexive
monosyllabic base. Thusznak, go; agy bring; tehéf to-day; da-daland da-p4l the intensive and
reciprocal bases afal strike. There are many exceptions to the general rule, but we have no detailed
information about the matter.”

SRecordings of the sentences cited from Minegishi and Murmu (2001) are available at [E16], under
‘Audio Archive.

18] do not know the phonological motivation for a similar shortening in Avestarffthiann and Forss-
man 1996:58f): *mazatiasna- : YAv.mazdaiiasng-OAv. raii ogen.sg.: YAv.raiia inst.sg.; Sktvayuh
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are also known to show doubling across a syllable boundary, as initex@‘letter’ :

littera, Lat. l'upiter: luppiter, and Lat.gn arusadj. ‘versed’ :narr odenom. (Sommer

and Pfister 1977:156, Meiser 1998:77). In these cases, however, gemination is not reg-
ular, and the gemination accompanies compensatory shortening; it looks more similar
to the reduplication in Middle Indo-Aryan than to theasakhya rules, which produce
obstruents of the same aperture (not necessarily geminates) across a syllable boundary
at the cost of an optimal syllable weight of no more than two morae (Geiger §894:
Pischel 19090, Turner 1970 and von Hirer 1986:74, 2001:117f.):

Skt. krida‘'sport’ Ardhamagadh, Jaina-Maharadri kidd a

Skt.evam'thus’ Mataragri, Saurasen Magadfi, Dhekk évvam
Skt. taila ‘oil’ M aharadri, Ardhanagadh, Jaina-Maharadri, Saurasen
Magadhtélla

Melchert (1994:295f.) points out the peculiar spelling custom in Lycian, to double
consonants across a syllable boundary.he exception that “the second consonant is
never geminated in a cluster of obstruent plus liquid,” and the doubling of second stops
as inastti and martti, are strikingly similar to the RitiSakhya rules discussed §23.

Unlike Sanskrit, however, Lycian also doubles initial clusters gslig@andkimmi-

It is very interesting that the Sanskrit doubling taught in thatiBakhyas (se&23)
is not what the meter of thedveda favors (se§22), but it is halfway similar to Proto-
Dravidian, which requires the consonants across a syllable boundary to be homorganic
and non-continuant regardless of the length of the rime preceding the bod#dary.

§119 Aperture in Dravidian

While Proto-Dravidian morphemes may contain geminated plosives or laterals (Zvelebil
1970:76), neither original nor secondary gemination of the rhotics *r and recon-
structed (Krishnamurti 2003:152), although modern languages such as Gondi, Kurux or
Brahui haverrr).

The phonemic inventory of Proto-Dravidian is reconstructed without an oral frica-
tive, a gap which characterizes the Dravidian sound system (Zvelebil 1990:1). As for the
possibility of laryngeal fricatives, Krishnamurti (1963 and 1997) proposes reconstruct-
ing laryngeal *H in Proto-Dravidian to account for Old Tarhi{called aytan found in
a few morphemes such as PDr. *aH- ‘that,” which occurs inaféu ‘that one’ < PDr.
*aH-tu and Ta.avar ‘they’ < PDr. *aH-ar, as well as the unexplained length alterna-
tion of root vowels as in Tan unu ‘three’ < PDr. *muH-nu vs. Ta.muppa(htu, OTe.

YAv. vaiius A similar development in LatinViV > ViiV such as inPompeiusprop. /pompeyyug
*pedyos : peior ‘worse’ /peyyor; *magios : maior /mayyoy, is due to etymological clusters (Leumann,
1926-28:127, Sommer and Pfister 1977:124).

7] thank H. Craig Melchert for this reference.

8For the later situation in Dravidian and its possible parallelism with the Middle Indo-Aryan two-mora
rule, Krishnamurti (1991:170) suggests that close contact between Indo-Aryan and Dravidian caused the
parallel developments of OIA/CCV- into non-Northwest MIAYCV- and -VCCV- on the one hand, and
of PDr. VCCV- into -VCV- and of PDr. VNP-, VNPP-, -VNPP- into VP-, -VPP-, -VPP- on the other.
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muppadithirty’ < PDr. *muH-paHtu to PDr. *muH- ‘three.’

Proto-Dravidian initial palatal *c began to lose its occlusive constriction by the time
of the branching-fi of Central Dravidian (Burrow 1947, Krishnamurti 1998a:68f.). In
Central, South Central and South Dravidian languages except Parji, Gadaba and Telugu,
*c becomes a sibilanfy/ (or often/§ in Tamil) by dedirication, and Proto-Dravidian
initial *c- is completely lost in South Dravidian through PDr. 3c*s > *h, e.g. Ta. au
‘six’ : Go. saily ungPj. s ej efBurrow 1947:141), PDr. *cup ‘salt? Pj. cup, NKk. supp
Te. uppy Ta.uppu The/g coming from PDr. *c is voiceless in initial position, but
medial *c develops int¢ in a few languages such as TiulKodagu, Kuux and Malto
(Subrahmanyam 1983:330f.).

Initial plosives in Dravidian were originally voiceles$l0). The Old Tamil forms
alapu~ alavu‘measurementpeyar< PDr. *pecar ‘name’ andol< PDr. *tokal ‘skin’
(Subrahmanyam 1983:281, Krishnamurti 196 £3%how that the lenition ¢fy/, /¢/ and
/k/ in intervocalic position has already started by that period. Unlike the debuccalization
of voiced aspirates tdh/ in Sanskrit §46), these cases of lenition do not incur delinking
of place features.

Both continuant consonants, i.e. the glides *y and *w and the rhotics *r anaint
non-continuant consonants other than(Krishnamurti 1998a:64) occur word-finally,
although the “enunciative vowel” inserted after a word-final consonant prevents words
from ending in a consonant, particularly a plosive, in many daughter langu$tzs) (

It is interesting to compare Sanskrit, where fewer phonemes can appear in word-final
position:
onset coda absolute final
PIE Skt. Dr.| PIE Skt. Dr.| Skt Dr.
stop |yes yes yesyes yes yes Yyes yes

affricate| — yes yes| — yes yes| no yes?
sibilant | yes yes —|yes yes —| no —
nasal | yes yes yesyes yes yes Yyes yes

N/ yes yes nojyes rare yes no yes

/r/ yes yes no|yes (yes) yes no yes

Jw/ yes yes yesyes yes yesno(o)

y/ yes yes yesyes rare yesno(-e yes
) Krishnamurti (2003:154).

A complete loss of an initial nasal is sometimes observed in Dravidian, e.g.ifa.
I, Te.niru, 1mitiNk. 1r, Pj.n'ir(Burrow 1943-46:73, Zvelebil 1970:39, Subrahmanyam
1983:383). Dravidian does not have an equivalent of Sanskrit anaiswhich is a nasal
without occlusive constriction or place. Initial *y in Proto-Dravidian is often lost when
it is followed by a low vowel (Burrow 1945, Krishnamurti 2003:143); this reminds us
of the anomalous loss of stem-initigl in Skt. pra-uga; and of the deletion of a final
/y/ before a vowel in the Sanskrit sandhi ryde V-/ — -a V-, (§67), but the conditioning
context there is not limited to low vowels but includes any vowel. There are originally
no fricative in Dravidian to begin with, and the insertion of formative vow§k2Q)
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precludes the possibility of sequences of the type NR where nasal deocclusion might
occur as in Indo-Aryan, although secondary sequences of the type NR have arisen by
Apical Displacement§115).

§120 Laryngeal features in Dravidian

The laryngeal features [voiced] and [spread glottis] are not distinctive in Proto-
Dravidian!® Bloch (1914:87) proposes reconstructing a voicing contrast for Proto-
Dravidian on the basis of the fact that Kannada and Telugu have a phonemic contrast
of voicing in word-initial position, whereas plosives are voiced only between sonorants
in Tamil and Malayalam. Against this proposal, Burrow (1937-9) defends the view of
Caldwell (1961:138) and others that Tamil-Malayalam represents the original situation,
by showing that initial voiced plosives in Kannada and Telugu do not consistently cor-
respond to each other in the first place, e.g. g@dalu‘white ant’ : Ta. citalai : Te.

cedg Ka. kampuor gampu‘fragrance’ : Te.kampy gabbuor gammu that they are of
secondary origin, e.g. Te., Kb: < PDr. *v-; that many Telugu or Kannada words with
initial voiced plosives lack cognates in Tamil-Malayalam; and that the apparent cognates
in these languages are actually later loanwords, e.gkdaleam ‘chin’ < Te. gaddamu
Ta.ketam‘beard’ < Te.gaddamy Ka. gada

§121 Vowel epenthesis in Dravidian: the enunciative vowel

Proto-Dravidian is reconstructed with five short vowels, *i, *u, *e, *0 and *a, and their
long counterparts. Since Proto-South-Dravidian has alternations between high and mid
vowels and not between mid and low vowels (Bright 1966), e.g. PDr. 3g@8Dr. *por-
ay, e.g. Old Kapore‘layer, > Ta.purai ‘cataract, it follows that not the feature-fow]
but rather {high] serves a contrastive function. Gitjigh] and F-high], the latter is the
marked value, for the mid vowels *e and *o can occur only in a root morpheme, which
occupies the initial syllable of a derived word.

Although not all polysyllabic words can be analyzed into attested monosyllabic mor-

phemes, Dravidian root morphemes are believed to have had the shéﬁﬁ@)(ﬁh) the
earliest period, because sequences of that shape can easily be reconstructed from cor-
responding forms while the part following them often show morphemic varigicor,
example DEDR 3133 Tatalai ‘bind, Ka. tal ‘be joined’ and Tetalugu‘tether’ all have
*tal- in common??

Since roots and slixes often end in a consonant, many underlying forms inevitably

9Caldwell (1961:78.) points out common grammatical and lexical features in Dravidian and Aus-
tralian languages. Dixon (1980:236f.) refers to the lack of sibilants and of contrasts in stop voicing, along
with the three-way contrast of dentaleolar stops, as a ‘remarkable similarity’ between Australian and
Dravidian languages (Hall 1997:41f.).

20Krishnamurti (1955, 1961:134f), cf. Zvelebil (1970:177): “We are starting with the basic assump-
tion that PDr. roots were monosyllabic. A further fundamental assumption of Dr. morphophonemics:
no consonant clusters within simple morpirs other words,consonant-clusters occur only on morph-
boundaries

2Te. *1 > 1/ V_V (Krishnamurti 1998b:202).
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end in a consonant. At the same time, the lack of reconstructible clusters of tautomor-
phemic heterorganic non-continuants suggests that a coda plosive had to be licensed by
a following homorganic non-continuant already in Proto-Dravidian. When coda conso-
nants are left out of the context of such licensing, an epenthetic high vowel, traditionally
called an “enunciative vowel” (Caldwell 1961:134f.), is added to the root-final conso-
nant, which is doubled if the root vowel is short (Krishnamurti 1961:81). According to
the studies summarized by Bright (1975) and Subrahmanyam (1988;108 enuncia-

tive high vowel is distributed as followgi( is a high back unrounded vowel):

SDr. | Tamil U/, fi~u/ Blword__
Ju/ VXT] word_
(Tolkappiyam
Malayalam [i/ {B,(R)}Hword__
Tulu /'/ {81 R}]word_
o/ Chiavian] o+ Vi+backllo__
Kannada Ju/ Clword_
/ |/ y] word__
Koc_lag u fi/ C]word_
/u/ V]word__
SCDr. | Telugu Ju/ Clword__
/ i/ y] word__
Koya
KODda Ju~0/ C:lword_
/'/ {ryLI,y}]word_
/ 0/ _su’ﬁx[pl'
Kui / U/ C]word_
/ 0/ __sufix [pl
Kuvi /|/ {r1|}]w0rd_
CDr. | Pariji /i {n,r.wora__ (sporadic)
NDr. | Malto Ju/ Clword_"

) Based on correspondences such as éittu : Kur. cicc‘fire’; Mit. orku: Kur. orok ‘bark’; Mit.
geqglu Kur. x exelearth’; Mlt. p'enu Kur. p'erflouse’; Mlt. muryu : Kur. muy'mouth’ (Pfeiffer
1972), although fingke/ is also common in Malto, especially in verbal morphemes.

The attestation in all the four subfamilies of Dravidian does not necessarily ensure
that Proto-Dravidian already had an enunciative vowel, particularly in a case like this
where the phenomenon in question is so easily repeatable and crosslinguistically com-
mon. But the fact that derived verbal bases are reconstructed without a cluster, and that
the onset allows only one consonant, supports the idea that occurrence of consonants in
final position was also very limited or not allowed at all in Proto-Dravidian, and a high
vowel was inserted if a word would end in one.

§122 Vowel epenthesis in Dravidian: formative and sffixal vowels

While Dravidian roots often end in a consonant, there afiéx®s whose reconstructible
preform consists solely of a consonant(s) or begins with a consonant(s). In earlier cases
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of suffixation, some of these flixes have been directly attached to the root-final conso-
nant, fusing into a dierent consonant, e.g.

PDr. *ykal ‘flow, Ta. vkal: *ykal + *t- > *4/kat, Te. vkau ‘ooze’
(Krishnamurti 1961:329).

In Proto-Dravidian bases formed by productivéfiiation, however, a vowel of non-
uniform quality called the ‘formative vowel’ is inserted between the root-final consonant
and the stlix and separates them.

DEDR PDr. V gloss

664a *ur-ul *u  ‘to roll down’
795 *et-ir *I  'to oppose’

2684  *cur-uintt- *u ‘torollup’

2698 *cuzal *a  ‘toturn’ ~ *cuz ‘surround’
4285  *pur-al *a ‘toroll over

63 *ata-nkk- *a  ‘to control’

169 *am-u-nkk- *u ‘to press’

240 *al-a-nkk- *a ‘to shake’

509 *el-a-nkk- *a ‘to shake’

516 *eta-nkk- *a  ‘to lower’

851 *elu-mpp- *u ‘to cause torise’
954 *otu-nkk- *u ‘to subjugate’
1292  *kar-a-nk- *a  ‘to melt’

1303 *kal-a-nkk- *a ‘to confuse’

1817  *kuza-nkk-, -mpp- *a ‘to confuse’
3246 *ir-u-mpp-, -nkk-  *u  ‘to turn’

3359  *tula-nkk- *a ‘to move’

3672  *ner-a-mpp- *a  ‘tofill

4645  *mata-nkk- *a ‘to bend’

4866  *mizu-nk- *u  ‘to swallow’
4975  *mur-u-nkk- *u  ‘to cutinto bits’
4989  *moza-nkk- *a  ‘to sound’
5496a *vela-nkk- *a ‘to clean’

(Subrahmanyam 1983:852 DEDR)

Whether or not these vowels between roots arfib@s originally served any gram-
matical function, neither meaning nor a phonological condition may be adduced from
their distribution in the daughter languages. In function, they merely prevent an unde-
sirable cluster of heterorganic consonants, but their coloring is not uniquely determined
by any phonological generalization. Krishnamurti (p.c.) observes that the distribution of
formative vowels is not completely arbitrary, but shows some restrictions, such as that
“/i/ does not normally occur before obstruenfiiies P, PP, NP.” Unlike the enuncia-
tive vowel, which is conditioned by a purely phonological context, the appearance of a
formative vowel depends on morphological contexts: it occurs more regularly in verbal
sufixation, which is often subject to paradigmatic pressure, than in nominal formation.
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When a formative vowel is not inserted, the resulting heavy cluster is simplified, e.g.
*nal-nkk- ‘tongue, Tan akkwetc. §113).

If, as Krishnamurti believes, the formative vowel is inserted in order to avoid an un-
desirable fusion of root-final and fix consonant$? the motive behind the epenthesis
is probably to maximize the root segments, in the same way as Sanskrit inserts a ‘con-
nective/i/’ between a root and a fiix or ending beginning with a consonant in perfect
and future forms§95).

Note that there is also a vocalicfix which does have a grammatical function: the
past stfix *-i- is reconstructed for Proto-Dravidian from Kux and Malto-y-, OTe.-itt-,
Tamil-Kodagu-i- etc. (Emeneau 1967:382, Subrahmanyam 197@214

§123 Place features in Dravidian

Proto-Dravidian plosives are reconstructed at least at six places of articulation, namely
labial *p, dental *t, alveolar *tretroflex *t palatal *c and velar *k. Nasals are recon-
structed as distinct phonemes for all these places except dental and alveolar. According
to Shanmugam (1972), the dental nasal is limited to initial position and before a den-
tal stop, and it stands in complementary distribution with alveolar Atveolar and
retroflex laterals are phonemic in Proto-Dravidian, unlikgv&ic| and|" which are

just intervocalic allophones ¢/ and/d",.

The Proto-Dravidian palatal plosive *c has distinctive phonemic status, while Indo-
Aryan palatals all arose secondarily from Proto-Indo-European dorsals. Just as Proto-
Indo-European velar and labiovelar stops develop into palatal plosives in Proto-Indo-
Iranian, so the Dravidian velar stop *k becomes palatal in South Dravidian, after Proto-
Dravidian *c in initial position is lost (Caldwell 1961:152, Burrow 1943, 1944:332,
1947:145%f.). But the alternation between dorsal and palatal plosives is not a unidi-
rectional change from the former to the latter as in the development from Proto-Indo-
European to Indo-Aryan, for PDr. *c becomes velar before *u in North Dravidian (Eme-
neau 1961).

A more notable dference between the \alveolar dental retroflex
phonemic inventories of Indo-Aryan andtop T —t— t
Dravidian is the distinction between thgasal n~N — n
retroflex and alveolar stops dand *t (cf. |ateral| 1(—0) |_('_>@)
§105). These sounds alternate with dental

*t as follows:

This asymmetrical alternation makes one suspect that the three-way contrast origi-
nated from an earlier fusion of consonant clusters. Some coronal stops actually derive
from a merger of dental *t plus the laminal and retroflex laterals *| and *I

22The fusion of root-final consonants is limited taféxes consisting of coronal non-continuants, such
as *-t-, *-tt-, *-nt- and *-ntt-. It might mean that the non-coronal (i.e. velar and labidtj>@s such as
*-mpp- or *-nkk- have a V slot before them in their underlying representation, which is lost after a vowel-
final root by a sort of syllabic imbrication; but it might simply be due to the muttiglcés of coronal
articulations occurring in sequence (‘coronal syndroi$&3).
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AricaL OBsTRUENT FormatioN (Ramaswami Aiyar 1937:23, Krishnamurti
1998a):

* + %t > *t, *| + *nt > *nt_(=*nt)

|+ %t >, ¥+ *nt > *nt

The loss of the timing slot of the laterals in this rule bears some resemblaRce-to
tunatov's Law (§99) which allegedly occured in Indo-Aryan, except tRakrunarov’s
Law changes a sequence of an *| and a dental consonant into the corresponding retroflex
(897, 8§98), for alveolar place is not distinctive in Indo-Arya§iLl05). The timing slot is
not lost in later rules such as Old Tamil sang@hi+ /t-/ — -ht-, e.g. inkal ‘stone’ + t itu
‘badness— kalr itu(Kuiper 1958:193).

Proto-Indo-European * and *r are considered to merge into *r in Proto-Indo-Iranian;
this state is represented by Iranian and largely lowelic Sanskrit, but Indo-Aryan
frequently reintroduces/, or possibly preserves the original *| in some diale§89).
Dravidian, on the other hand, makes a clear phonemic distinction between *r and *| or
*|.

In Telugu (Subrahmanyam 1983:200) and in South Dravidian languages except Old
Tamil and Kannada (Subrahmanyam 1971:96, Emeneau 1967:383), the high front vo-
coids/i/ and/y/ palatalize a following dental non-continuant, particularly in the past suf-
fixes *-nt- and *-tt- and in the Telugu causativefisxi-incu. Modern Tamil has palatal-
ization of/nt/ by a preceding front vocoid, as aintu ‘five’ which is pronouncedanjy
(Schitman 1999:16). Seg61 for a possible case of left-to-right palatalization in Vedic.

§124 Summary

i) Syllable:

Old Indo-Aryan as known from the recitation traditions described in th&$khyas
shifts the emphasis of the criteria for well-formedness from the length of the rime to
identical aperture across a syllable boundary. In thai$khyas, agreement of place
and aperture, or at least an identical degree of aperture, of consonants across a syllable
boundary becomes more important than keeping the rime up to two morae long; when
the consonants across a syllable boundary hdterdnt apertures, a repair process gem-
inates one of them in order to attain the same aperture across the syllable boundary, even
though it may make the preceding rime overlong. Although agreement of the places of
articulation of obstruents across a syllable boundary is not an obligatory requirement
yet as in Middle Indo-Aryan, clusters at the same place across a syllable boundary have
increased due to the doubling of cluster consonants. As a consequence of these new re-
strictions, the surface structure of Old Indo-Aryan syllables shows a partial similarity to
the reconstructed syllable of Proto-South-Dravidian, and probably of Proto-Dravidian as
well, where a long vowel is commonly followed by tautosyllabic consonants, and only
clusters of homorganic non-continuants are allowed across a syllable bougtiagy. (

The strong restriction on the distribution of sibilants in Indo-Aryan, namely that a
sibilant can occur only before a sonorant or before a voiceless plosive followed by a
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sonorant, is unique among the Indo-European languages, as are the prespecification of
the feature [spread glottis] fgg/ and the prohibition of voiced fricatives. The limited
variety of phonemes occurring at a word boundary, particularly neutralization of voice
distinctions and prohibition of sibilants, is quite similar to the phonemic inventory of
Dravidian §113).

a) Vowel length:

nature unit of alter- weight trans- boundary rule  weight rule
nation fer with C
IE | mostly gram- syllable yes flexible strict
matical
Skt. | partly gram- syllable yes— no flexible strict
matical —strict —flexible
Dr. | lexical morpheme no strict flexible
b) Consonant length:
gemin. plosive gemin. nasal /Il/ Jrr/ gemin. glide
Av. | no no no no no
Skt. | assimilation assimilation assimilation no yy by
—+doubling  —+doubling derivation
Dr. | assimilation, assimilation, assimilation, no yy
doubling, doubling doubling
phonemic

c) Syllable structure:
consonant syllabifi- restrictions on con- maximal rime  maximal onset

cation sonants across syll.
Av. | maximize onset KA V:W FBKR
Skt. | rime = nucleusB none-»same aper- V:WB F)KR
—nucleus-B;B; ture -homorganic —V:WB;B;
Dr. | -WNP.P-, -WN.P- homorganic  non-V:WNP C
continuant
i) Rhythm:

Although no firm conclusions can be drawn from the scanty data cited here, the
rhythmic patterns of South Asian languages may be roughly grouped under the following
three types:

Right-to-left trochees: New Indo-Aryan (Hindi, Maithili, Awadhi, Gujarati, Kashmiri,
Punjabi;§114).

Unbounded with End Rule Left, or left-to-right trochees: Most Dravidian languages
(§116); Bengali; Sadani; Marathi®114).

Left-to-right iambs: North Munda languages except Korku, which constructs iambs
from right (§117); Konda §116); Old Tamil? §115).
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iii) Aperture:

In Old Indo-Aryan, clustered non-continuants are required to have uninterrupted oc-
clusion across a syllable boundag28). Frication, aspiration and anaptyxis cooccur-
ring with /r/ tend to be avoided across a syllable boundary. The lack of geminated rhotics
(866,8119), which is shared by Indo-Aryan and Dravidian, follows from this restriction.

Both Indo-Aryan and Dravidian dfacate some of their palatal plosive§4Q,
§119), but it is unlikely that this de&ication is due to convergence. Deocclusion of
primary palatals in pre-Vedic is very early46), if not as old as Proto-Indo-Iranian, and
other Indo-European languages of the dadtgroup show similar changes; the deaf-
frication on the Dravidian side, on the other hand, is an inner-Dravidian development,
and it is doubtful whether it is of comparable antiquity. In Sanskrit, debuccalization of
intervocalic voiced aspirates fy incurs delinking of place feature$g6,§57), whereas
Dravidian deocclusion of intervocalic single plosives does not.

iv) Laryngeal and vowel features:

With respect to laryngeal features, there is almost nothing in Dravidian to compare
with Indo-Aryan, for laryngeal features are not distinctive there, and no aspiration or
fricative may be reconstructed for Proto-Dravidigd 19). It is worth noting, however,
that Sanskrit also neutralizes laryngeal features in the word sandhi of final §&g§)s (
which represents the synchronic distributional pattern better than internal sandhi.

In Indo-Aryan, the feature [spread glottis] of a root morpheme, and possibly [voiced]
as well §88), are maximized in output forms such as the cas@oftoLoMAE’s L aw,
due to root-sffix asymmetry §82, §83). Dravidian exhibits root-gtix asymmetry in
the distribution of vowels, i.e. only the root vowel shows a five-way contiklg);
this might also be due to licensing in word-initial syllables, however, and rd&i&su
asymmetry itself is not an uncommon phenomenon in any case.

Indo-Aryan assigns the featureHigh] to a phonologically epenthesized vowgd¥,
§121), while other Indo-European languages insert non-high vowels in epengis (
The epenthetic vowel in Dravidian other than North Dravidian is either back *u or central
*1. *i is not reconstructed as a null vowel in Dravidian, but at least Dravidian and Indo-
Aryan both treathigh] as the least marked value of the vowel height feature.

v) Place features:

Proto-Indo-Iranian and Proto-Balto-Slavic introduced-arjterior] sibilant with re-
tracted coronal articulatior§{03). Then in pre-Vedic Indo-Aryan, apical or sublaminal
articulation became prominent, and the featurdigtributed] was added to the existing
place contrast offanterior]. The emergence of thegnterior] sibilant as a distinct
phoneme, and then of retroflex stops and a retroflex nasal, may be explained as an in-
ternal development of Indo-Aryan, but retroflexion of the whole dental series and the
resulting finer distinctions in coronal configuration might not have happened if Indo-
Aryan had not been in contact with language groups which already had contrasts of
coronal articulation§123).
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Appendix: Combinations of Consonants

§125 Clusters beginning with fricatives

The following is a list of the consonant clusters in the electronic texts of gveéa and
other Sarhita’s, intended as a supplement to the phonotactic index and table of Turner
and Turner (1971) and Elizarenkova (1974:£20

e: ten times or more in the gveda

o: less than ten times in thegiReda
(): apparent clusters are included

5: AtharvavedaSaunaka recension [E03]; p: Atharvaveda, Pagperecension in Orissa [E04],
up to book 15 (by the courtesy of Arlo Giths); t: Taittinya-Sanhita [E05]; m: Maitayar-
Sanhita [E15], books 1 and 2; v: &Jasaneyi-Sahita [E14]; A: Atharvaveda=£s and p); VY:
Yajurveda Et, m and v).

C | sC- -sC-| sC- -sC-|&C- 5C-|hC- -hC-
k ° ° o °

K" t t

C ° °

Ch

t ° °

t" .

n o ° o
t ° °

th ° °

n o o o ° o) °
P ° ° S,V ° °

ph o ° ) )

m ° ° ° ) o ° °
y ° ° ) [ ° ° ° °
Vv ° ) ° ) ) ° ° °
r ° ) o ) ° ° °
| S ° ° o S
S °

S °

sn-4.27.4,4.28.2,5.60.7, 5.87.4, 8.7.7, 9.107.8, 9.97.16, 9.97A(19-5p"- 6.75.4visp"urant1
-sr- 1.71.1ajugan.

sn- 1.104.3snatah 5.80.5snal 7.88.3snullis, 8.46.18sn0tfir, 8.96.13snéhit1y 9.97.54
snehayag10.71.7snatv asg™- 1.84.8sg'urat, 1.188.9sp" atim 3.32.11sp'igy g 6.61.14sp’ar 1h
6.67.11sp'ur an 8.1.23sg'iram, 8.4.8sp'igyam 10.34.9sp'uranty, 10.87.11sp" urjayaf

hl- 10.16.14hl'adik avati10.16.14hl'adike hn- 8.31.7hnutah -hn- 4.57.7grhnaty 10.34.11
p urv ahi

-sk- TS 5.7.15.1musk‘atly am

-sk- TS 6.1.9.1niskhidati. sp- AVS 6.56.1, 10.4.8i gparad, VSM 6.36 ni spara. -d- AV S
20.134.6akdil .

-hl- AV S 6.16.2vihahla
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§126 Clusters beginning with semivowels

Appendix

C |-1C- -rC-|[-C- -IC-|-vC- -vC-|-yC- -yC-
k ° o

K"t

g ° ° °

g"| e

n

C °

c"|AY

j ° °

n o)

f | tm

th

d | e

dh

f] ° °
t °

th °

d ° )

d"| e

n o °
p °

ph o) o

b ° ° °

b"| e ) p,t

m ° ° o

y ° ) ° ° °
\Y ° ° o o
r °
| 5,m o ) o o
S ° o

$ °

S o)

h ° ° Stv

-vl- 1.133.1ab"ivlagya, 1.133.2abiviagy a 1.133.4bMivlangair.

-rii- 6.47.25s arfijayo6 -rn- 1.135.9durniyantavah 1.135.9durniyantave 1.190.6durniyantuh

10.161.5unarnava -rp- 10.106.6arpar 1k a10.106.&urp™ar 1t u10.106.&urp"ar| 10.106.7
parp'arat, 10.106.8turp"ar1  -rs- 2.25.1sarstte, 2.35.5prasarsré 3.7.1 sarsr ate 5.12.6
prasarsr aasyg 5.44.3prasarsr an, 6.18.7sarsre

-r I- 1.100.16sumadarsur lalamr.

-ld- 8.1.20g4alday a -lk- 4.4.2ulk’ah 7.82.65ulkaya 8.1.55ulkaya 10.16.13vyalkas 710.68.4
ulkam -Im- 2.33.8kalmalkinam2.35.12bilmair, 7.50.3c"almalay 10.85.20salmalim -Ip"-

7.50.2kulpau. -Iv- 5.62.7tilvile, 7.78.5tilvilayad'vam 10.86.22pulvad'o.

-1 - 10.163.5vanankaranal lomaByas 10.163.6ahg ad-ang al Ilomno-lomno

-yv 10.106.6ar ayv ajaram

-1s- 3.8.115atavals93.8.11, 7.33.9, 9.5.1€ahasravals a

kh- TS 7.1.6.4murka -t TS, MS amart -rl- AV S 20.133.6antarlomamati MS
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1.6.12:106,8nirlupya.

-Ib"- AVPO 17.15.10alb"ag" as apiT'S apagalfa-, pragaltfa-. -Ih- AV Sbalhika- VSM 23.51
upavalh'amasiTS malha-

§127 Clusters beginning with nasals

C | mC- -mC-| -nC- -nC-|nC- -nC-|-iAC-| -nC-
k o
Kh o
g o
g" .
C

Ch

] °

d °

dn P

n ° p,t,m

t °

th °

d °

dh o ° o
n ° o ° m
ph * S

b .

ph .

m ° o o ° t
y o ° ° ° ° St

v (@) | o @ o | ©

r o °

| o o

my- 2.28.6 myaks. mr- 1.162.21mriyase 6.53.3mrad a 8.61.10 mraksakitva 10.165.4
mrityave ml- 8.55.3mlafanj -ml- 2.35.13anab'iml atavaro, 10.52.4apamluktam

-nm- 7.16.4, 10.84.4rnmahe

-n n- 9.88.7prtan a@nna. -nm- 8.101.11banmahah, 10.130.5/ir anmitr avaruayor.

-nd"- 2.24.15prad", 6.75.12vrnd", 10.87.1vrhd"i, 10.87.40"and'y, 10.156.3and".

-fiv- 3.39.5, 8.92.&bhijiiv a

mr- AV mroka-

-nd"- AVPO pind"i. -nn- AVPO 1.58.3a]vatrnnasya 4.40.6dsannam TS 2.4.2.3bMisanna-,
nisanna-, -trnna-, 5.1.7.4anabrnnam, 7.2.15.1sapnavatyaj MS 1.8.10:130,1&isyamam
-fy- AVS 14.1.43%amrajily edhiTS, VSMr ajfly asi

-An- MS 2.1.12:13,18, 14, grastinnuyad 14,5prastinnoti -nm- AVS 5.1.1frdhanmantrg8.1.9
paranmanati1.9[11].17asmmukhanAvVPO 9.16.3asmmat, TS 7.2.8.3tristuhmuko. -hv-
AVPO 3.8.2visvanvar upan(?).
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§128 Clusters beginning with voiceless stops

C | kC- -kC- -kC-|k'C- -k"C-|cC- -cC-|c'C- -cC-
k o °

Kh t P o

n

C o °

Ch o

n t

t

th

n .

t ° °

th °

n ) A o

p o

ph

m o o o

y S (o) ° [ ) ° ° o)
\Y; (o) ° o o o
r ) ° o) o o)
I o AY o

S m Av

S ° °

S o .

kl- 6.46.14kl65am -kk- 1.187.10vrkka -ks- 10.114.6ks anally am 10.85.11rks anally am
-k"k"- 7.103.3aKk"al Kty a -k"v- 2.14.4cak'vansam

-cm- 9.29.5mumucmahe-cr- 10.111.9mumucré 10.77.3riricrée.

c'n- 1.63.5c"natihy. ¢"'m- 2.11.17c"masrus..  cv- 1.33.14c"vaitreyg 1.33.15c"vitryam
1.66.6cvetq 10.18.11cvaficasva 10.42.9c'vad'n| 10.88.4cvatram 10.94.6c"vasanto
10.142.6c"vaficasvacl- 10.12.5c¢"6ko, 9.73.6c"bkayantr ase9.92.1c"lokam

-cMy- 1.60.2hot apcyo, 1.64.137agcyam 4.3.8prcyamanah4.5.11prcyamanass.42.10
tuc'yan 8.40.3prc'yaman,#.107.5agc"yam 10.129.3tucyénabv. -c'v- 9.86.43uc'vasé
10.18.12ucvafcamanac™r- 1.54.3brhacd'rava 3.53.21y aéreg" air, 6.75.9krc"resritah
10.52.4krc"r 3 10.66.1brhacravasah

-t ph- 10.117.7t p"ala

-kk- AV § 9.6.22srukk aréa, VSM 1.16kukkub, 24.32kakkafs TS 2.2.3.3, 3.4.9.60kk amah
3.4.2.1kikkitg 7.5.12.2svahatvakk ay&k"- TS akK'idat, 4.5.9.2akkidaté ca prakRidaté ca
-k k- AVPO 9.11.9b"isak K'ane

ky- AV S 18.3.6kyamburkl- AV S 2.2.5, AVPO 1.7.Kkland asAV, TS, VS, MS kiba; AVPO
1.68.2, 3, 4klivam TS 2.3.3.4klaivy ad AVS 9.4.15klasq AVPO 16.124.4, 5klinno, AV +
kloman; VSM 39.5klat"an. -kl- AV S 7.76.1, AVPO 1.21.Vikled tyas JrAV + Sukla; AVPO
8.8.3 yakaklomabyah AVPO 11.2.7 aklantansanklantam AV aliklava, AVPO 16.104.2
ariklaveB'yo, AVS 12.4.5viklindur, MS 1.6,11:103,90klakas

-ks- MS vyksa -k 5- AVS 19.24.3, AVPO 15.5.1{y0k srotre VSM 24.33purusav ak v avid
-kPn- AVS 5.31.8, AVPO 16.36.8icak'nih

-cm- TS 1.1.3.1, VS 1.4anacmi -ci- TS 1.5.7.3y acfifa
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Cc |tC- -tC- -tC-|tC- -tC- -tC- thC- pC- -pC- -pC-
k o o ° ° St
Kkh At )

n

C St

ch o t tv
f

t °

th

n t o

t o o ° ° ° t,v
th . 5

n ° o °

p Atv o ° ° o o S,V
p" o

m A ° ° AY

y ° ° ° ° o °

\Y; ° o ° ° ° (o)

r ) ° ° o ° °

| o o

S p AV °

S m p,t,m

S S ° o ° ° o °

-tk- 1.14.8, 1.31.5, 1.120.4, 2.36.1, 7.14.3, 7.15.6, 8.28.2, 10.17.12, 1.1¢2xthr-. -it-
10.114. Gsattrim&ans, -tv- 8.46.27aratvé,

-t k- 6.15.11anakavaye 8.6.48 anakakuho -t kM- 8.77.3a]khidat K'e, 10.97.20risat K'anita
10.106.7n‘apat Raramajra -t c'- 1.66.6ab"r atcvetq 1.71. 8analchUC| 3.33.1vip atutudr]
5.40.4tur agatcusmi 7.90.2 anach(cim -t t- 1.121.3r atturd, 5.6.5havyav atiblyam 6.12.3
vanerattodq 7.99. 7vasat te, 7. 100. 7vasat te, 8.45.27 anaturvare. -tp-1.139. 18raust puro,
1.181.6niss atp urvr, 10.19.5uda anafparayaam, 10.102. 11anatp Ipy ana

ts-1.71.5, 1.134.5, 7.50.1, 7.50.2, 7.50.3, 8.1sht-. -t p"- 10.117.7t p"ala

t'n- 1.127.7mafnantq 1.93.6jabh€1r'émdtn5d 10.171.3srat'ng 2.24.34srat'nan, 9.69.3
srat'nte -thr- 1.181.5mat'r 3 8.46.23maf'r a

py- 1.91.16, 1.91.17, 1.93.12, 9.31.4, 9.67.28, 10.8y.8y- ps- 1.41.7, 9.2.2, 9.74.3, 9.96.3,
9.97.27pséaras- 10.26.3psurah

-pn- 1.110.1, 2.16.6, 2.36.4, 3.42.2, 4.19.3, 8. SSKI:Qnu- -pv- 1.116.23visnapvam1.117.5
susipvansam 1.117.7visnapvam1.161.13susipvansa, 8.86.3visnapve10.17. 109hrtapvah
10.65.12visnapvam 10. 103. 12apve pl- 1.182.5plavam 1. 191. 1plisy 8.1.33pla ayoglr
10.63.17, 64. 1platéh 10.155.3plavate 10.163.3pl asibhyo -pl- 8.33.19kasaplakau -ps-
1.8.8, 1.64.10, 1.87.1, 1.166.8, 2.34.5, 3.36.4, 4.17.20, 4.20.2, 4.20.5, 4.45.1, 4.50.3, 6.18.12,
6.22.6,6.32.1,6.40.2,7.101.4, 8.76.5, 10.113.2, 10.113.6, 10.115.3, 1Qi7f5ePS-

-tn- TS 5.6.5.3anarah -tp- AVS 9.3.21s4tpaksa AV, TS, VS sappada- -tm- AVS 8.6.15,
AVPO 16.80.2mamatah -ts- AVS 11.5[7].2satsahasrah -t c- AVS 19.47.4s4t ca, TS 5.6.10.3

sat citaya -ts- AVPO 9.21. 6satsar avam - -t §- AVS 9.5.21vir atswah, AVPO 1.37.3sat sata
VSM 20.5vir ‘atsrotram 33. 11 ‘anasuci tS— MS 1.10.17:156,124tsat.

-tk"- AV, TS utklidan. -t t"- AVS 10.1.29vot fapay amasi2.3.300t t"apaya -t s- AVPO
9.21.6nirvapet &d, TS 5.5.2.@asm atadaham 6.6.11.1tat sodasyetc., MS 1.7.3: 112.1asmat
sad.
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-p k- AV S 8.9.20anuglp katam, TS 3.4.9.6rstlg raka ... anusgip kuhur -pc'- AVS 6.48.3,
AVPO 19.44 5tristupd'and a TS tristipd'andas; -p - TS anugtp d'andahetc., VSkakup
chandahetc. -p t- TS 1.8.13.1ktristlp tvaetc., VSM 8.47anugup teetc. -p p- AVS 8.9.20
tristip paficadaséna/SM 23.33anugup pankty a-pm- AV, TS, MS, VS papman--p s- TS
5.1.3.5anugp sarvan VSM 23.33kakup suc'Ti.

§129 Clusters beginning with voiced stops

C |gC- -gC- -gC-|g"C- -d'C-|jC- -C-|-dC- -dC-| -dhC-
g o) ) V

gh o) o

n

J o o

jh

n o °

d m

dh ° o

n )

d o

dh O [ ] 'Sltlv

n ) ) ) )

b s

o4 °

m ) ° o) ° )

y ° ° t o ° ° ° o (o)
\Y ° ° o t ° o o °
r ° ° ° o o ° ° At t,m 5V
| o A

gd'- 1.158.5gd"a. -gn 1.152.4anavapgna 3.31.6rugnam 6.39.2arugram -gd'- 1.64.3
ab’ogd'ana gl- 1.164.10yl apayanti

-g ¢'- 1.13.5anuag d'rtaprst"am 1.51.7sad'ryag d'it'a 3.41.1madryag Juvanah 4.6.6
samdrg d'orasya 6.11.5srig d'rtavaty 6.49.10fd"ag d'uvema -g j- 1.136.6fjyog jivantah
4.4.10anudg jujosat, 6.5.3anudg jatavedor.18.13"ag jema, 7.71.1n4g jih ite8.8.23arvag
jiveByas 9.97.22vag jyeflasya 10.37.7yo6g j ivah 10.105.8d"ag josati. -g d'- 1.146.3visvag
d'enu -g b- 4.53.4or'asrag b an9.112.1b"is4g brahma 10.122. 2y ftanirnig brahmare. -g '
2.11.21,2.15.10, 2.16.9, 2.17.9, 2.18.9, 2.19.9, 2.dtg H'agq 2.14.7'avnag J'arata 4.7.2
‘anuag b'Gvad 5.16.2 anuag b'ago 8.75.12varg B aralird, 8.97.7vrnag H'ava 8.102.19
at"aitadg b'aramj 9.70.7tvag Bavati, 10.60.11nyag Bavatu

g'r- 1.116.8, 5.34.3, 5.44.7, 7.69ramsa- -g"m- 10.70.4dradm3a 7.56.21dad'ma -gy-
1.123.5dad'ya -g'v- 1.52.5, 4.41.9, 6.63.8ag"V1; 6.42.1'pasc addayane -g'r- 1.162.15
jagrin, 1.185.5abjig"rant1

jii- 1.109.1jf asa 2.10.6jfeya 4.51.6jf ayante 6.1.6jfiubadlo, 7.55.5, 10.66.14, 10.85.28,
10.117.9f ati- -jj"- 5.52.6j4jj "at it

-d d"- 4.21.10samradd"anta 10.15.12'vad d'avyani -db- 1.162.14, 1.162.16, 10.97.16
padbisa- -db'- 1.112.21saracdyas 2.18.4sadb"ir, 4.2.12, 4.2.14, 4.38.3, 5.64.7, 10.28.8,
10.79.2, 10.99.1pad"is.

-d j- 1.12.6havyavadjuhvasyah7.20.3satra@djanissm -d d- 7.18.14sad duvoy() 8.68.14
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sad dva-dv a10.20.4 anaddivo, 10.27.7 anaddarsan, 10.104.6 anadd as\ah, 10.108.1anad
d'uré -d b- 7.28.2°anadorahma 10.170.1vib"r ‘adbrhat, 10.170.2vib"r adbrhat. -d b"- 3.56.2
sad b"arah, 10.170.3visvabir adb"raja -dy- 1.23.15sad yukiah, 7.7.7 anady uyam7.8.7
‘anady uyam7.104.23nady atunavat ap0.70.9anadyad. -dv- 7.87.5sadvid" an ah10.59.10
anads aham 10.85. 10anad/ ah ‘av(1.118.9v |d/angam 6.47.26v 1dvangq 4.3.14v 1o aho,
8.85.7v |d/ange 8.77.9v |d/ adharayah -dv- 1.121.17anadvisa 1.188. 55amradV|bhv ih 3.6.1
daksnavadv ajin,18.42. lsamra_dwsvet 10.7.2 ‘anadvasq 10.19.5ud anad/yayana_m 10.115.9
vasadvasl.

-gb- AVS 10.8.9tiryagbilas -gl- AVS 4.4.7, AVPO 19.13.12Znavaglayat 22VPO 4.5.10
navagl ayo

-g"y- TS 6.3.3.1a]rv ag §y énam

TS 1.4.34.1gvalant 1m5.4.1.3jvalati.

-d g- VSM 21.13dityavadgaur etc. -dd- MS “idle. -d d"- AVS 7.97.7vasad dhutétfyo TS
4.3.7.2b, VSM 14.21Tr ‘add"ruvasi —dr— AV, TS sadratra- -dr- TS 5.6.7.1sad r atrir MS
1.11.9:10,wvid r ajanam

-d"r- AV §7.95.3, VSM 6.14néd'ram.

C |dC- -dC- -dC-|d'C- -d"C-|bC- -bC- -bC-|b'C- -b'C-
g i L o

g 5t °

n

Jh ° St

J

n

d

dh

n .
d ° o

dh ° t

n ° ° °
b . .

ph . . m

m ° ) ) o
y ° ° ° o . (o) °
Vv ° ° o ° ) (o) 'S o
r ° ° o ° ° ° ° ° o
I 5 t,v

-dn- 1.112.1ksbdasodnah4.20.6udnévad"m- 5.9.5d"mateva5.9.5d"matar;i7.89.2d"m atb
dy- 3.26.8, 4.41.7,5.70.1, 5.74.4, 8.21.2, 8.92.5, 10.67.11, 10.76.2, 16"ys836.2d"yay a
-b g- 10.14.1@ristub g ayair -b d- 2.13.unab dal itaye (-by- 8.72.5ambyam -bv- 10.16.13c
kiy ambv atrg -b"'m- 1.139.10d, 10.47.%jagrb"m7g 8.45.20rarab™ma

-dgh- AVS 5.21.8padd'osais TS 7.5.13.1tvaradipsaya

-bj- AV § 19.21.trist(b jagatyaj TS trist0b jagati-b d"- TS 3.4.9.7anugtb d'afa -bb"- MS
2.5.10:62,1kakubBih. -by- TS 2.3.3.4klaibyad -b v- AVS 13.1.15akib varcas.abl- AVS
11.9[11].19prablno -b"- TS 4.5.2.1d, VSM 16.1&€ab'lusaya
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in Proto-Indo-Iranian, 144
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laryngeal features of, 105, 107
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*TH
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*Ths
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as bare voiced aspiration, 103
voiced, 49
/il
frication of, 50
fii/, 51
/ity
modern pronunciation of, 52
pronunciation of, 52
/Ky
resulting from merger, 60
voiced in Middle Indo-Aryan, 64
/K"
confusion with/g/, 60
palatalized by a preceding in MIA,
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N
as [-continuant], 99
in the Ryveda, 144
/I/ dialect, 145
M/, 99
/n/
feature delinking, 97
/mr/, 100
n
gemination of finafny/, 92
origin of final /n/, 92
/ny
paucity in Indo-European, 95
/PN
assimilation to the nasal, 53
homorganigPN clusters, 53
I
as a flap, 99
coronal node of, 146
fricative nature of, 151
intrinsic duration of, 99
merger with finals/, 36
no gemination of, 99
place of articulation, 149
removal from coda position, 99
/rv/
in the Ryveda, 98
ry/
in the Ryveda, 98
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contrast withysy, 50
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confusion with/k"/, 60
elimination of voiced ones, 49
multiple origin of, 143

=
after voiced aspirates, 117
and [spread glottis], 105
as a syllable fix, 41
aspirates a preceding stop, 109
augmentation of, 59
before initial/S/, 45
deaspiration of, 109
elimination of, 37-38, 75
elimination of voiced ones, 49
exceptional preservation of, 46
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laryngeal features in PIE, 105
merger with finajr/, 36, 151
prespecification for [spread glottis],
106
regressive devoicing by, 106
sandhi of finaJs before initial/SP, 44
voicing of, 151

/SH
fluctuation with/SPY, 109

NI
consonantal status of, 98
labiodental articulation of, 98

1y/
loss of initial *y in Dravidian, 177
loss of initial and finaly/ in Sanskrit,

101
yr

disyllabic in the Rjveda, 98
1yy/, 98

[anterior], 143, 146, 148-151, 154, 157,
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autosegmental relinking of, 158
domain of, 154, 158
right-to-left spreading of, 158
[apical], 150
[back], 135
[consonantal], 127
[continuant], 84
and [sonorant] and [voiced], 50
and Coda Condition, 39
and feature spreading, 95, 146
and palatal plosive, 39

Index

in final position, 35
of /l/, 99
of /m/, 97
reassignment tom/, 97
[coronal], 147
autosegmental tier, 148
[distributed], 149, 150
[high], 134, 135, 184
markedness of, 138
[low], 134, 135
[murmur], 120
[rounded], 135
[sonorant]
final despecification of, 152
[spread glottis], 83, 84, 103, 123, 126
after initial /s/, 108
alignment of, 106, 110
contrast in IE languages, 111
in absolute final, 113
in Dravidian, 178
maximization of, 106, 118
of *s, 105
of /¢/, 110
redundant, 109
[vocalic], 134
[voiced], 103, 127, 152
contrast in IE languages, 111
in absolute final, 113
in Dravidian, 178
of *s, 105

abhinidtana, 37, 53
ablaut, 18
acai (in Tamil prosody), 169
Affricate Filter,75, 78, 80, 83
affrication

and occluding of sibilants, 60

of palatal plosives, 53

of /s and/§/, 60

of secondary palatals, 80

phonological representation of, 3
Afro-asiatic, 129
Albanian

cluster simplification in, 78
allomorph, 126
allophone

*sP ~ *SPFOvoiced]’
Alu Kurumba

stress in, 172
alveolar

in Dravidian, 181

104
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stop in Dravidian, 181 8.2.25, 100
ambisyllabicity, 39 8.2.26, 75
analogy, 5, 57 8.2.29, 77
overgeneration of, 9 8.2.30,54
proportional, 59 8.2.31,54
anaptyxis 8.2.32,54
in Iranian, 33 8.2.36,54, 77
in Proto-Dravidian, 164 8.2.39, 103, 113, 153
in Proto-Indo-European, 26 8.2.40, 117, 126
Anatolian 8.2.63, 159
final stop in, 113 8.2.108, 113
interconsonantal laryngeals, 132 8.3.7,97
laryngeals in, 128 8.3.15, 113
anit, 136 8.3.16, 46
anuswara, 40 8.3.19, 101
Apical Displacement, 6, 169, 171, 178 8.3.28-31, 60
Apical Obstruent Formation, 182 8.3.32, 143
apical-laminal contrast, 154 8.3.35, 78
Arabic 8.3.36, 47
gemination ofr/ in, 99 8.3.39, 78
Armenian 8.3.56, 157
loss of *m before a sibilant, 97 8.4.2,99, 146
ASokan, 86, 90 8.4.14, 125, 160
aspiration 8.4.20, 143
after *s, 108, 110 8.4.36, 160
alignment of, 110 8.4.37, 146, 147
and frication, 80 8.4.39, 143
before a sibilant, 109 8.4.43, 141
by PIE *h,, 108 8.4.46, 31
failure in PIE *p-hptér-, 108 8.4.47,31
of /c/, 104 8.4.48, \arttika 3, 109
Aspiration Throwback, 79, 114, 122-126 8.4.49, 31
relative chronology of, 123 8.4.50, 31
assimilation 8.4.51, 31, 40
of laryngeal features, 111, 117 8.452,31
Ast. 8.4.55,54
5.3.38, 84 8.4.56, 103, 113
5.3.42,87 8.4.63, 60
6.1.111, 137 8.4.68, 138
6.4.19, 54 Asymmetric Inventory, 167
6.4.35, 88 asymmetry
6.4.36, 89 between/m/ and/n/, 91-96
6.4.102, 88 betweenv/ and/y/, 98—99
6.4.103, 88 between a stem and an ending, 91
7.2.44,56 between onset and coda, 22
7.2.57,56 in deocclusion, 66
7.2.58, 56 autosegment
7.2.59, 56 floating, 106, 123

7.2.60, 56 Autosegmental Phonology, 3, 10
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Avestan
as-, 20
anaptyxis in, 33
Bartholomae’s Law in, 105
epentheti¢i/ in, 138
final cluster ins, 44
final clusters with's/ in, 33
gemination in, 32, 38
OAv. aogpd @ 29
reduplication in, 43
reflex of *ms, 97
syllabification in, 32
YAv. gaoya; 98
YAv. xumba; 108, 116
YAv. a-sna-77

Awadbhi, 7
stress in, 168

aytam, 176

Bangan, 6
Bartholomae’s Law, 79, 106, 110, 115-121,
123,126, 139, 144
in Avestan, 105
on *-CMs-, 83
Bengali, 7
stress in, 169
Bhojpuri, 7
bifurcating tree, 6
Binding Principle, 108
bounded and unbounded systems, 167
Brahui
stress in, 171
Braj, 7
Brevis Brevians, 26, 166
Brugmann’'s Lawg6, 32, 33, 128
failure of, 4
Kleinhans'’s provision to, 27
Burmese
aspirateds in, 106

Catalan

assimilation of nasals in, 96
Celtic

final stop in, 113

Osthdf’s Law in, 26

Sievers’s Law and, 26
Central Dravidian

common features of, 8
Chinese

and lexical dffusion, 6
circularity, 9

Index

cluster simplification, 59, 73, 75, 79, 136

and deocclusion, 79

coronal stop and, 77, 78

exception in final position, 35

general rule of, 78
clustering rule, 59
coda

dialect maximizing, 40

minimization of, 23, 24, 28
Coda Condition, 3639
Cohesive Closureds, 43, 47, 115, 117, 123

and gemination ofr/, 99
Cohesive Frication, 47
compensatory lengthening, 36, 99, 144, 166
compensatory shortening, 176
connectivei/, 136
conspiracy, 11, 29, 124
constraint

Hnuc, 23

ALigNNuc, 23

DerlO, 28

FricVor, 65

IDENTAFFIX, 119, 124

IpenTIO, 118

INCORPORATE, 124

INTEGRITY, 160

Licensg, 124

License(lar), 118

LiNearITY, 121, 124, 160

MaxIO, 28, 65

MaxRoor, 124

MaxRoor[spread glottis], 119

MaxRoort[voiced], 120

OCP, 65

OnsET, 23, 28

*SS, 65
contamination, 85
contextual neutralization, 152
contour segment

restriction against, 75
convergenceseelnguistic areal
coronal

coronal node ofr/, 146

palatal as, 92
coronal configuration, 154
coronal syndrome, 95, 96, 181
coronalization, 154
Correspondence Theory, 160
coéfficients sonantiques, 4
crossing of association lines, 127, 147
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dative infinitive, 85
dedfrication of PDr. *c-, 177
deaspiration, 103, 115
before/s/, 106
iteration of, 115
debuccalization, 84, 177, 184
of /d"/, 84-91
of voiced aspiratedffricates, 83
of voiced palatal aspirates, 83
degemination of PIE *ss, 44, 49, 77
degenerate foot, 168, 170, 173
deocclusion
after a front vowel, 89
asymmetry in, 66
of *m in Slavic, 97
of /m/, 100
of nasals, 92
of Pllr. *¢, 150
deocclusion ofd"/, 84-91
devoicing
final, 103
Dhatupatha, 160
dialect geography, 5
dialectal variation
in reconstruction, 145
of ¥id"a, 85
of *|, 145
of /cc/, 80
on Aspiration Throwback, 124
on avoiding overlong rimes, 30
on cohesive frication, 47
on doubling, 40
on geminated sibilants, 47
on nati (retroflexion) spreading, 155
on sibilant gemination, 42
on syllable coda, 40
diaspirate aspiration, 115
diaspirate representation, 114
dieresis, 29, 100
dissimilation
overgeneration of, 10
doubling,seegemination
Dravidian
and lexical dffusion, 6
length contrast, 163
loss of initial *y, 177
stable morpheme length in, 164
subgrouping of, 8
weight of coda in, 163
Dutch
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voicing assimilation in, 103

edge €fect, 39, 51, 91
Elsewhere Case, 78
Emergence of the Unmarked, 121
empty C slot, 50, 92, 132, 137
End Rule, 168
English
distribution of/g/, 41
initial stop aspiration in, 110
loss ofhin, 10
enunciative vowel, 179, 180
epenthesis
of /i/, 28, 98
epenthesis vowel
/a/, 137,138
/i/, 136
Ju/, 137
equipollency of vowel features, 136
extrametricality 35, 168
in Hindi, 168
in Hopi, 173
in Kashmiri, 168
in Mundari, 174
in Telugu, 171
ofu, 170
extrasyllabic sibilant, 3%2, 59
and/cd/, 69
and mora, 42
and reduplication, 43
and retroflexion ofy/, 148

featural correspondence, 125
featural domain, 124, 160
feature filling, 126
Feature Geometry, 3, 146
final /rT/ cluster, 35
final laryngeal neutralization, 115
focal area, 5
foot, 167
formative vowel, 164, 165, 177, 180
Fortunatov’'s Law, 142, 14345, 182
frication
and aspiration, 80
frication and aspiration
cooccurrence of, 84
fricative
and Dravidian, 176
future sufix -sya; 55, 136

gamg, 169
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Garde’s Principle, 5
gemination, 80, 175

across syllable boundar§2, 37

after sibilants, 41

in a -TR- cluster, 38

in an -RT- cluster, 38

in Avestan, 32, 38

in Proto-Indo-European, 32, 38, 163

of final /n/, 92

of /I/, 99

of nasals, 92, 94

of sibilants, 41, 47

of sibilants prohibited, 45

of /y/, 98

Pratisakhya rules of, 31, 39-41
German

final devoicing, 152

palatalizecth, 90
Germanic

*sT in, 110

SiEVERS'S Law in, 166

gemination, 175

laryngeals in, 128, 130

Osthdf’s Law in, 26

Sieb’s Law in, 104

Sievers’s Law in, 25
Glottalic Theory, 111
gradualism, 5, 66
Grassmann’s Law, 67, 89, 105, 114, 115,

122,125, 126

in Greek, 116

iteration of, 115

two-syllable window of, 89
Greek

aspiration in, 108

final cluster ins, 44

final clusters with's/ in, 33

final stop ands in, 113

laryngeals in, 129

/mryin, 95

PIE*RH in, 21

PIE *urin, 25

reduplication in, 43

-st'ain, 103
Grimm’s Law, 5, 110

non-application of, 79
Guijarati

stress in, 168

hiatus, 30
Hindi, 7
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stress in, 168

Hittite
arrumar, 25
loss of laryngeals in, 108
Osthdi’s Law and, 26
Sievers’s Law in, 26
syllabification of *wRin, 20
/w/in, 25

Hopi
stressin, 172

iamb, 170, 173
lambic Shortening, 26, 166
Indo-Aryan innovation, 116, 142
on Bartholomae’s Law, 117
Indo-Aryan loanword in Tamil, 173
Indo-European
subgrouping of, 8
inductive approximation, 133
initial deocclusion ofd"/ or /b"/, 86
intermediate form
ill-formed, 11, 79
invariance, 135
Iranian innovation, 33
isogloss, 5
of r/l merger, 146

Kamviri

zim, 66
KatyayanaSrauta-$tra, 158
Kannada

stressin, 172
Kashmiri

stress in, 168
Kashmirian manuscript, 80
Kati

dug 66, 70

j0, 66
Kharia

stressin, 175
Kolami

stressin, 172
Konda

stressin, 172
Korean

aspirateds in, 106

aspiration in, 10

gemination ofr/ in, 99
Korku

stress in, 175
Kumaraswami Raja’s reconstruction, 165
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Lachmann’s Law, 164, 166 linguistic area, 9
laryngeal dialectological approach to, 9
as sonorants, 128 South Asian, 1, 9
consonantal, 128 locality, 3
distribution of, 128 of Indo-European weight rule, 164
interconsonantal, 132 Lycian
loss of, 128 doubling in, 176
merger of, 129, 131 _
metrical behavior of, 128 Magadh
sonority of, 21, 22, 128 _ d.e.velopment of OIA *SP, 109
Laryngeal Constraint, 50, 65, 103, 108.2, Maithili, 8
115, 118, 126 stress in, 168, 172
laryngeal features Malayalam
are privative, 103 stressin, 171
assimilation of, 111 Malto _
contrast of, 103 stress in, 172
four-way contrast in, 117 Mang'anja, 95
Marathi

in Dravidian, 178
neutralization of, 113, 184
of coda obstruents, 111
privativeness of, 113
three-way contrast of, 103
Laryngeal First Principle, 84
Laryngeal node, 3, 84, 103, 112,118
spreading of, 117
Laryngeal tier, 115
Latin

stress in, 168
markedness, 133
of height feature in Drividian, 178
of height features, 138
of /m/ and/n/, 96
of vowel features, 136
Markedness Convention, 134
Maximal Onset Principle, 22
mental representation, 152

o merger
cluster simplification in, 78 in ks, 60
distribution ofssands, 57 of fi'nal/s/ and/r/, 151, 152
f!nal cluster ins, 4.4 of /kg and irreversibility, 65
final dental stop in, 113 of ¥l and *r. 144 182
finalmin, 92 e 1

of laryngeals, 129, 131

gemination, 175 of nonhigh vowels, 135

loss of initial laryngeals in, 108 of PIE *o0 and *e, 90

Osthdt’s Law in, 26 of sands, 55, 59

PIE *urin, 20 metathesis

reduplication in, 43 in dragm, 10

Sievers’s Law in, 26 Middle Indo-Aryan
Latin loanwords in Irish, 10 aspiration by OlAs, 109
Law of Finals, 33, 35 aspiration transfer in, 72
Law of Initials, 33, 35, 165 deocclusion of nasals in, 92
lexical diffusion, 6 epenthetigi/ in, 137
licensing loss of coda sibilants, 73

by an initial foot, 171 reduplication in, 176

of [-anterior] for/g/, 148 minimal pair, 143, 163

of [-continuant] formy, 97 minimal sonority distance requirement, 59

of a Laryngeal node, 118 minimal word, 88

of an extrasyllabic sibilant, 42—-44 and Grassmann’s Law, 89

parasitic, 118 minor rule, 56

Lindeman’s Variation, 25 modeling, 4
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monoaspirate representation, 114 Old Prussian
moraic trochee, 172 cluster simplification in, 78
morphological template, 166 Onset First Principle, 39, 79
morphological zero grade, 137 Onset Maximization, 42
Mundari Onset Requirement, 28
stress in, 174 Optimality Theory, 10, 11, 43, 119
. Ossetic
NaradaSiksa, 109 *lin, 145
nasal Osthdt’s Law, 26, 27, 29, 164, 166
gemination of, 94 overlong syllable, 29, 38, 55, 57
loss in Dravidian, 177 and Brugmann'’s Law, 27
nucleus-forming, 93 and Sievers’s and Osthits Laws, 26
nati, seertroflexion146, 153 in Dravidian, 165-166
near merger, 150
neutralization pada ending, 122, 123
in ks 60 palatal
of /§ and/g/, 55 affrication of palatal plosives, 51
of /s and/¥/, 55 affricative pronunciation, 52
of [voiced], 113 as coronal, 92
of voicing, 113 before a dental stop, 53-54
Nighartu coronal status of, 146
2.14, 95 /i/ as a stop, 53
node palatalization, 154
implication of, 6 by a preceding *e, 90
in Feature Geometry, 3 left-to-right, 90
of a language tree, 6 left-to-right in Dravidian, 90, 182
skipping of, 7 paradigmatic leveling, 5, 21, 25, 91, 130,
non-derived environment blocking, 100, 137
143 of voiceless aspirates, 109
North Dravidian Parasitic Licensing, 65, 112,12 115, 118,
common features of, 8 148
Northwestern dialects Pedersen’s Lavgeeruki rule
and deocclusion ot/, 85 Persian
Nucleus Placement Principl2], 27 palato-alveolar and prepalatal, 52
null vowel, 136-138 persistent rule, 100
Nuristani, 8 phonemicization
affricates in, 66, 70, 74 of affricates, 59
stress in, 168 of c", 73
of voiceless aspirates, 109
Obligatory Contour Principle, 38, 65, 95, place assimilation
106, 115, 123, 126, 148, 154, 155 of nasals, 92
dissimilation and, 10 place feature
occlusion in Dravidian, 181
and length, 57 loss of, 66
of *j, 52 Polish
of /§/, 58 palato-alveolar and prepalatal, 52, 150
of /9, 56, 58, 70 Positional Faithfulness, 119
Old Awadhi postlexical rule, 109
stress in, 168 primary palatal
Old Irish as dfricates, 79

cluster simplification in, 78 place of articulation of, 74
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primary palatals

as dfricates, 66

spirantization of, 81
prohibition of geminated sibilants, 45
prohibition of voiced sibilants, 67, 144
prominence, 169, 170
Prosodic Circumscription, 167
Prosodic Morphology, 167, 169
prosodic word, 167
Proto-Celtic

lexical and grammatical borrowing in,

5
Proto-Dravidian
anaptyxis in, 164
formative vowel in, 164
fricatives in, 176
initial palatal in, 177
laryngeal in, 176
root morphemes in, 178
stress in, 171
syllable boundary in, 176
vowel heightin, 178
Proto-Indo-European
ablaut, 18
core, 103, 104
degemination of *s, 44
high vocoids in, 134
invariance of vowel height in, 135
middle participle in, 20
nasal infix in, 19, 20
privative prefix *n+ in, 20
root constraint, 105
root template in, 17
Proto-Indo-Iranian
PIE nonhigh vowels in, 135
Punjabi
stress in, 168
Pali
rhythmic rule in, 167

Quantitative Metathesis, 166

r/l merger, 7,144, 182
Radical Underspecification, 134, 151
redundancy rule

of a word-final segment, 113

of /¢, 79, 106

of vowel height, 135, 137
reduplicated aorist, 166
reduplication

and/¢/, 43
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regularity
analogy and, 5
Regularity Hypothesis, 5
relative chronology, 80, 83, 152
of Aspiration Throwback, 123
relic area, 146
retroflex
alveolar and, 153
alveopalatal origin of, 149
palatal and, 51
phonemicization of, 142, 150
salient feature of Indo-Aryan, 141
retroflexion, 125, 159
and featural domain, 125
backward spreading of, 156—160
failure of, 144
featural domain and, 157
iteration of, 154
of /s/ and/t/, 148
of /st/, 148, 157
of /t/, 150
spreading and/, 99
spreading front to /5/, 158
spreading of, 141
target of, 158
rhythmic rule
Apical Displacement as, 169
in Dravidian, 164
in Indo-European, 167
in Pali, 167
rime
syllable weight and, 26
Root node, 3
root-sufix asymmetry, 119, 171
in Dravidian, 165
RPr.
1.23, 39
1.23-26, 39
1.24, 40
1.25, 40
1.26, 40
6.1, 31
6.2, 31
6.17-18, 37
6.46, 36
6.54, 109
13.9,53
14.36, 46
rRUKT rule, 54, 135, 141, 142, 151
and/cc/, 71
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blocking of, 143, 148
exceptions of, 143
feature triggering, 149
Russian
/mryin, 95
s mobile, 104, 108
Sadani
stress in, 168
Sakalya

doubling and, 31, 40

sandhi attributed to, 101
sandhi

and gemination ofr/, 99

and laryngeal neutralization, 113

of dus; 69, 100

of final /9 before initial/S/, 45

of final /¢ before initial/SP, 44

of final /¢ before initial/TS/, 78

of retroflex and palatal, 51
Sangam Tamil

stress in, 170
Sanskrit

amhasy45

ak'khali-Ktya, 72

agd'a-, 75

agni-emal49

ad'at, 57

acd'a 68

acd'an 35

aj ijanat 166

atti, 112, 118

at'a, -a30

adikka; 58

adiks, 58

adidyutat 166

ad1drsat, 90

add'yah 77

ad'a, 84, 87

anadvah-, 159

an inasatl66

anesan 166

apaptat 166

apasy 45, 57

apiksan, 58

ap 1patat166

abuddah 123

ab'ububhat, 166

abhakta, 75

abi-nat, 125, 159

ab'utsmahj 38

ab'ra- andnab'as-, 25
amansta, 43
amat'nat 109
amart153

amyak 35

ay at35

aramnat 94
arudd'a, 38

avart, 35

avad'i, 88

avakam 93
avat57

avats |68, 71

av ats, 67

a-sada-, 158

asi, 44, 77

ast'at 109

asti, 137

aharah 53

‘arta 29

‘asat; 69

‘aha85

iyakati, 27

ista-, 54, 66, 67
iha, 7, 84, 87

ihi, 88

“ite, 141

uttarahj 84
upabda; 105
uvocit'a andvivyakta, 29
(sranaml47, 155
‘udlassy 57

‘urk 35, 153
rk-samam 149
rk-sama-149
rcc'ara; 68
fsinam 147

ed", 49, 88, 105, 144
kakuha; kakuba-, 85
kaks-, 65

kad'a-, 84, 87
Kista-143
kundrnac,i141, 147
kimBa-, 116
kimB'a-, 108

kiiha 84, 87, 91
krnuhi, -1 88
krnmésij 94

krtvan 38

krtsna; 42

Index
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krd"i, 88
kriyate 98

kva 87

kdarati, 64
ksama- 64
ksunna-, 141
ksub'nuyus 143
ksmah 42
ksvinna-, 141
Khidati, 108
gacdati, 68
gamyah 93
gavya; 98
gahi, gad'i, 88
gura-, 143
grha-, 85
grhnaty 85
geha; 85
gehya; géhya; 85
cak ans- 98
cacd'anda 43
camris, 100
carkrd"i, 88
carmamnéa; 94
cage, 76
cikétg 91
clinatti, 104
jaksat-, 7
jaganvans-, 95
jalavah 69
jahi, 67, 89, 125
jahhj 91

j agwi-, 98
jaghi, 88
jatas; 93
jighatsa; 57
juhudi, 88, 91
tanoti, 93
tamra- 100
tast'au, 43
t‘arah 105
tikta-, 74
titall-, 29
tirasca 68
tist"ati, 43, 109
tisréh, 141, 148, 154
timra- 93
turiya; 77
trid"3 90
tvagéna, 148

tsarati, 42, 59
daksnahj 84
dadvans- 98
dadi, 137
dan 35

dab'ra-, dahra- dahara 85

dayate 108

dasa 95
dadhjdardrhi, 88
dadarg 167
dadrvi-, 98
dasams-77
dik-srakti- 149
dipsa; 77, 106, 109
divaksah 78
didayah 90
ducc'in'a69, 100
dudba-, 69, 100
dudas; 100, 159
dudty 100
dudsa; durasa; 100
drd"a-, 50

dogdi, 29

-dyati, 98
dyumné; 94, 97
draglim, 10
drummatj 95
dvah 36

dviksat, 58

dvid'g 90

dhatte 126

-d"iti-, 85
d"un(g)d'vam 122
d'rk, 153

d'riyate, 98
d"ruva-, 98

nak 35

naksti, 27
nadd'yah 77
nab'as-andab'ra-, 25
namas-andnamra; 25
namnate 94
namréa; 93

naga-, 59, 74, 77
nama93

nimrdc- 93

nirrti-, 99

nissap 46
nissah; 46, 157
nissid"-, 46
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nid-, 49, 144
n(, n'y 167
nunna; anutta; 127
nrp iti; 108
nrvat-, 98

panc asaf77
pana-, 109
pant'ah 109
pari naksati, 160
parucc'epas; 69
pasca(t) 72
pagMavat 159
paspd'é, 43

p af-, 143
padam93

p apman-53
pitar-, 108

pita 36

pitrvat-, 98
pinak, 125, 159
pip 1&, 144
pibati, 22
pumsiy, 57
pucda-, 69
purah 20
purodas; 159
prec'ati, 77
prt"ak-sahaswatly am 149
prthivy 28, 98
prsarni 104
prsta-, 109
prstha-, 109
praliga; 100
pra-nak, 125, 159
pra naSyate 125
pra nankyati, 125, 160
prasan 97
praraiksit 160
phana-, 109
barhigad-, 45
bib'ryad 98
bisa-K'a 143
budd'a-, 115
busé; 143
brsaya; 143
bod", 88, 89
brav imi94
bruhj 88, 91
bittv'a 38
bhiyasam 93

Index

b'udd'yam122
briyate, 98
mari-, 143
mat'ita-, 117
maf'yamanaho8
manmahg94
mamnate 94
malla-, 99
mahimna mahing 94
madbis, 57
mas; 29

mda-, 49, 83, 153
midvas; 74
mrda-, 49, 144
mrsta-, 54
médra-, 141
med g 144, 153
mn ata-94
mriyate 93, 98
yajfia, 52

yand'i, 88
yacfa-53

yod'i, 88

ratna-, 53
r'aja3e
ragranaml4?, 155
rasréna, 148
rikta-, 109
riktha-, 109
ririksati, 58
rida-, 74

rudni-, 85

red'i, 49, 67
rohati, rodati, 85
rohit-, 85

vaksat, 153
vatsyatj 58
vallab"a-, 99
vast, 157
vamra; 100
vavanmg 94

vah 36

vari 136

vikdl, vitsu, 58
vitta-, 37

vitta-, vinna-, 127
vidat'a-, 125
vid"i-, 90
vid'yati, 90
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vivyakta anduvécit'a, 29
vispati-, vitpati-, 58
visva-psnya-76
visvah# g 84, 87
vista-, 59

vid-, 144

vrktvy 77

vrtrahg 36

vrd"i, 88
vrsan-asvenal47
vrstva 77

vétt'a, 29

vod'um 49
vragum, 77
Sayya 98

§adi, 88

§assi46

Siksati, 77
§ishisisadi, sasabi, 88
Slci 50ka; 74
Smud™ 88, 91
Sekyati, 58
Scamnan94
snatat, 52
Sranta-93

srud'i, 88

svalflih, 24
Svasurah 156

sat, 156, 157
sat-cakra- 51
sadHa-, 51
sat-trimsa- 141, 148
sand"a-, 158

sat 157

-saf -sahami157
sod"'3 158

sa itandséd 30
sanrabya, 100
sanrar ara-, 100
santih'ana; 100
sacate 5

satta; 75

satta, sanna; 127
san 92

saptg 93
samaha84
samraj; 93, 100
samrat 158

sarat 158

sastj 105

sasnur 43
sahj sad'a-, 84, 87
safla-, 49
sadr-, 141
sisyanda 43
sidatj 50, 105
stgmya-, 27
su-¥ma; 149
suhart 35
skala-, 104
stana; 77, 105
stary 109
stuhi 88
stala-, 109

spard'atg sprhayati 85

spmuhi, 88
sprd"i, 88
sp'ij-, 73, 104
sp'ura-, 104
sp'urja; 104
sma 20

sy at19
svapit, 105
hammatj 95
hardj 136
hita-, 85
hinasti 105
hnutég 52

passive and class IV fiix in, 19

Santali
_stressin, 175

SCA
1.1.36, 36, 138
1.2.4-5, 37
1.2.5, 40
1.2.15, 39
1.2.15-18, 39
1.2.16, 40
1.2.17,40
1.4.10-11, 36
1.4.18, 40
2.1.6, 109
2.1.36, 100
3.2.2,143
3.2.3,31
3.2.7,32
3.2.8,31
3.2.9,31

schwa secundum, 17, 18

secondary palatalization, 52, 135
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secondary palatals
affrication of, 80
semisyllable, 42
sibilant
banned in final position, 41
distribution of, 42
features of, 50
full contrast of, 55
laryngeal features of, 106
prohibition of voiced ones, 107
prohibition of voicing, 49

redundant aspiration of, 73, 79, 83,

106, 109
Sibilant Voicing Filter,50, 52, 67, 80, 83,
107
Sieb’s Law, 104, 105
Sievers’s Law, 2125, 27, 29, 164, 166
and infinitive *-d"joi, 19
Sindhi
stress in, 168
Sinhalese
stress in, 169
skeletal structure
preservation of, 69, 79
skeletal tier, 3
Slavic
cluster simplification in, 78
deocclusion of *m, 97
final /5, 44
laryngeals in, 130
third palatalization in, 90
sonority
minimal distance requirement of, 59
of laryngeals, 21
sonority scale?3, 42, 59, 91
/m/ and/rn/, 95
Sonority Sequencing Principle, 25, 59
and/¢, 41
Sora
stress in, 175
South Dravidian
common features of, 8
left-to-right palatalization in, 90
South-Central Dravidian
common features of, 8
Spanish
/yw/ and/wy/ in, 98
distribution of/¢ in, 44
Sprachbund, 9
sprsta, 53

Index

stem-ending asymmetry, 91
Stray Erasure ofy in pre-Vedic, 76, 78
stress, 166-175

and rhythm, 167

historical change, 166

in Alu Kurumba, 172

in Awadhi, 168

in Bengali, 169

in Brahui, 171

in Gujarati, 168

in Hindi, 168

in Hopi, 172

in Kannada, 172

in Kashmiri, 168

in Kharia, 175

in Kolami, 172

in Konda, 172

in Korku, 175

in Maithili, 168, 172

in Malayalam, 171

in Malto, 172

in Marathi, 168

in Mundari, 174

in Nuristani, 168

in Old Awadhi, 168

in Proto-Dravidian, 171

in Punjabi, 168

in Sadani, 168

in Sangam Tamil, 170

in Santali, 175

in Sindhi, 168

in Sinhalese, 169

in Sora, 175

in Tamil, 173

in Telugu, 171

in Toda, 172

initial stress in Dravidian, 171

rhythmic patterns of, 167
Structure Preservation, 109
structure-building rule, 28
structure-changing rule, 28
Supralaryngeal node, 84
svarabhakti, 36-37, 138
Swahili, 95
syllabification

in Avestan, 32

in Proto-Indo-Iranian, 32

levels of, 42
syllable

contact law of, 21
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definition of, 17
syllable nucleus

prespecification of, 19, 21, 27
synchrony and historical background, 11
Szemeenyi’'s Law, 36

Tachelhit, 95
Tamil
laryngeal features in, 178
left-to-right palatalization in, 90
meter in, 169
stress in, 173
umlaut in, 170
Telugu, 8
left-to-right palatalization in, 90
stressin, 171
temporal order, 10
as metaphor, 10
Thai
laryngeal contrast in, 107
‘thorn’ cluster
Jed/ and, 71
tier
autosegmental, 3
Tocharian
affrication in, 19
assibilation in, 19
PIE *ih, in, 21
Sievers’s Law in, 26
Tocharian A
/nmy in, 95
Tocharian B
/kg in, 64
Toda
stress in, 172
tonal context, 86
TPr.
1.106, 40
2.4,49
2.6,49, 103
2.9,49, 103
2.41, 149
9.2, 46
13.4, 100
14.1, 31, 59
14.4, 31
14.9, 31
14.12, 109
14.23, 32
21.1-9, 39
21.2, 39
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21.3,40
21.4,40
21.5,40
21.5-6, 36
21.6, 40
21.7, 40
21.9, 40,59
21.15, 36
tree model
limit of, 7
two-morarule, 9, 176
typology, 4

umlaut, 8

in Dravidian, 170
underspecification

radical, 134, 151
Uniformitarian Principle, 9
unit phoneme, 132
univerbation and old sandhi, 100
Universal Scale of Sonority, 129, 138

Verner’s Law, 5
visarga, 36, 40, 42, 46, 113
Vocalis ante vocalem corripitur, 166
voiced sibilant

in Avestan, 107

prohibition of, 80
voiceless aspirates

phonemicization of, 109
voicing

optional final voicing, 113
voicing assimilation, 115, 151
voicing distinction

word final, 152
vowel

finer distinction in stressed syllables,

171

null vowel in Sanskrit, 136138
VPr.

1.99-106, 39

1.100, 39

1.101, 40

1.102, 40

1.104, 40

1.105, 40

3.9, 46

4.16, 36

499, 31

4.100, 31

4101, 31
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4.110, 32

Waigali

cun-, 66, 70
weight rule

in Dravidian, 164

in Indo-European, 26
word layer rule, 170
word-final cluster

in Iranian, 33

Y ajiavalkyaSiksa, 109
Yoruba
[ATR], 133

zero grade
morphological, 137





