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ABSTRACT OF THE DISSERTATION

Studies in Tocharian Phonology above the Word-Level

by

Bernhard Koller
Doctor of Philosophy in Indo-European Studies
University of California, Los Angeles, 2015
Professor H. Craig Melchert, Chair

The present work is a collection of studies on the Tocharian languages that focuses on
the phonological properties of units larger than the word. The first chapter involves a study
of the segmental properties of external sandhi in Tocharian A couched in the framework of
Optimality Theory. A philological study involving the Tocharian brahmi alphabet reveals
that there exists a correlation between external sandhi and the orthographic strategy used
to render a word-final consonant. The second chapter provides an analysis of the prosodic
relationship between clitics and their hosts, showing that these elements form a prosodic
constituent intermediate between the word and the phrase. This is the case both in Tocharian
A as well as in Tocharian B. The final chapter addresses two different aspects of the internal
structure of Tocharian Wh-words. First, the prosodic analysis employed for clitics and
their hosts is extended to Wh-words in Tocharian B, making it possible to account for
their otherwise aberrant accentuation as well as some of their segmental properties. The
second part of the chapter investigates the nature of indefinites in Tocharian A, showing
that, contrary to the descriptions in most handbooks, the attested forms do not belong to
a single paradigm. Instead, we are dealing with two separate sets of Wh-words doubling
as indefinites, a fact that has been obscured by a phonological process that renders one set

identical to demonstrative pronouns.
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Chapter 1

Introduction

1.1 The Tocharian Languages

The name Tocharian refers to two Indo-European languages attested in manuscripts discov-
ered during the late nineteenth and early twentieth century along the northern Silk Road in
the Tarim Basin.! The manuscripts are dated to the period between the fifth and twelfth
centuries AD,? and are written in two distinct but closely related languages, commonly re-
ferred to as Tocharian A (or East Tocharian) and Tocharian B (or West Tocharian). The
vast majority of the texts contains various genres of Buddhist literature, with the exception

of a relatively small number of secular texts such as administrative records.

1.1.1 Language Variation

While the attested Tocharian A (TA) texts are linguistically relatively homogeneous, Tochar-

ian B (TB) texts exhibit a significant amount of variation. Winter (1955) determines that the

LA very detailed account of the various expeditions that led to the discovery of Tocharian, as well as of
other previously unknown languages, can be found in Fellner (2007).

2For a recent discussion of the age of Tocharian manuscripts based on paleographical evidence, see
Malzahn (2007b).



TB texts can be classified into three major linguistic categories (with a number of subcate-
gories), which he explains as being due to dialectal variation. Stumpf (1990), in his detailed
study on language variation in TB, reinterprets Winter’s findings, arguing that the three
different categories represent different diachronic stages of the language. Stumpf’s theory is
adopted and further refined by Peyrot (2008) and is now the predominant view on language
variation in TB among Tocharian scholars. In the present work, I discuss differences between
the different varieties of TB only where it is relevant for the analysis.

The following sections contain brief overviews of the Tocharian segmental inventories,
TB accent, and Tocharian meter, as these issues are relevant throughout the dissertation.
Other properties of Tocharian phonology will be introduced as they become necessary for

the discussion.

1.1.2 Tocharian Segmental Inventory

The following tables provide a list of the phonological segments that can be clearly identified
for both languages based on the Tocharian writing system, although the two languages differ
with respect to the exact status of some of the segments within their respective phonological
systems (on which see below). Each segment in the tables is given in IPA notation. In
cases where it is not identical, I also provide the rendering of a segment in the traditional
transcription system for Tocharian, which I will use to render all Tocharian example forms

in this work.?

3For a more detailed overview of the consonant and vowel inventory of the Tocharian languages see e.g.
Pinault (2008: 415-20) and Ringe (1996: xix-xxv). The table in (T:1.1) does not include segments that
exclusively occur in Sanskrit loanwords.



Table 1.1: Consonant inventory

Labial Dental Alveo-Pal. Palatal Velar Labio-Velar

Stops p t k kY (kw/k,/uk)
Affricates ts (ts) ce (c)

Fricatives S I (s) ¢ (8)

Nasals m n n (n) y (1)

Liquids It X (Iy/11)

Glides i) W

Table 1.2: Vowel inventory

‘ Front Central Back/Round
High | i (i,1) (&) u (u, 0)
Mid | e o (a) 0

Low a (a)

In addition to the vowels in (T:1.2), TB has a set of falling diphthongs involving a non-
high vowel as first member followed by ¢ or u. One major difference between the vowel
systems of TA and TB concerns the central vowels. In TB @, a and a are realizations of the
two underlying segments /o/ and /a/ (see the next section for details). In TA, the segments
a and a are always contrastive, while d is an epenthetic vowel, whose placement is fully
predictable. Accordingly, I take TA @ as not being present in the underlying representation
of words, following Jasanoff (1987), Kim (2007, 2012), and Koller (2008).

1.1.3 Accent in TB

While we know very little about the accent system of TA, TB is more informative in this

regard. Starting with classical TB,* it is possible to identify the location of the accent of a

4In archaic texts, the alternations in question are not yet present or are at least not orthographically
realized in any consistent way. For details on this issue see Krause (1952: 1-4) and more recently Stumpf
(1990: 76-78) and Peyrot (2008: 33-41).



subset of words based on a specific type of vowel alternation. The two underlying segments

/a/ and /o/ receive different realizations depending on whether or not they are accented.

Table 1.3: TB central vowels

Underlying Segment Unaccented Accented
/o/ [i] d [o] a
/a/ [o] a [a] @

The difference between @, a, and a is reflected in the brahmi alphabet through the use
of different characters and vowel diacritics. The vowel d is always unaccented, a is always
accented, and the accentual status of a has to be determined based on the vowel it alternates
with. The specific grouping of the segments in (T:1.3) goes back to the observation by Krause
(1952: 10-16) that a and a in the first syllable of a disyllabic word alternate with a and
a, respectively, when the same stem occurs in a word of more than two syllables due to
suffixation.

Krause specifically describes this pattern as involving the weakening of the initial vowel in
words of more than two syllables. This interpretation of the data is challenged by Marggraf
(1970). Marggraf argues that the stems that show the kind of vowel alternation observed by
Krause are underlyingly accented on the second (i.e. final) syllable. He then establishes the
rule that where the lexical accent on a morpheme would end up on the final syllable, it is
retracted onto the preceding syllable instead (cf. Marggraf 1970: 16 and also Winter 1990:
372). As a complicating factor, a number of morphemes end in an underlying sequence of
/Co/. In TB a final /o/ generally does not surface.® Yet, an underlying word-final /o/ counts
as an additional syllable peak with respect to the structural description of Marggraf’s rule,

resulting in surface forms with accent on the final syllable.

SMore precisely, the final /o/ is deleted in prose but can be realized as d or o in metrical contexts (for
details see Malzahn 2012a).



Table 1.4: TB accent placement

1) retraction | 2) in-situ Underlying stem Translation
a) kante kinte-nma-sa.PER.PL | /konté/ + /nma/ + /sa/ ‘hundred’
b) maka maka-ntso.GEN.PL /makéd/ + /ntso/ ‘much/many’
c) maka maka-mts.GEN.PL /maka/ + /ntso/ ‘much /many’
d) enenka enenka-nnem.ADJ /enenka/ + /finen/ ‘inside’

In column 1) of (T:1.4) the lexical accent has been retracted from its underlying position
in order to avoid accent on the word-final syllable. In column 2) the same stem is followed
by an unaccented suffix and therefore the accent can remain in its original position. Note
that the forms in row b) and ¢) involve the same underlying representations and the only
difference is that the final /o/ in the genitive plural morpheme /ntso/ is realized as o in b)
and as O in c¢), yet both forms fail to undergo accent retraction.

A clear advantage of Marggraf’s account over Krause’s is that it correctly captures the
rare cases in which we find vowel alternations that do not involve the first two syllables (as
in T:1.4d). According to Marggraf’s model, we simply need to assume that enernka bears
underlying accent on the final syllable, which must be retracted if the stem is realized in
isolation. Krause’s description, according to which words are either accented on the first or
the second syllable, has nothing to say about these cases. Therefore, for the present study I

adopt Marggraf’s system for TB accent.

1.1.4 Basic Properties of Tocharian Meter

Many of the Buddhist texts attested in Tocharian are entirely metrical, such as the Bud-
dhastotras,® and in addition a large number of the prose texts are interspersed with metrical
passages. In what follows, I provide only a very brief overview of those properties of Tochar-

ian meter that are relevant to the present discussion. Metrical texts in both Tocharian

6Buddhastotras are a genre of praise poetry to the Buddha.



languages are subject to the same basic principles. The largest metrical unit is the stanza,
each with a fixed number of verses (usually four). Each verse contains a predetermined num-
ber of cola separated by caesurae, i.e. obligatory word-boundaries, and the cola themselves
are made up of a fixed number of syllables. Tocharian meter is therefore primarily syllable-
counting and there is no evidence for any sensitivity to syllable-quantity. As an illustration
of this organizing principle, I give an example of one very common type of stanza. It con-
tains four verses, each of which is made up of three cola with five, four and three syllables,

respectively.”

(1.1) Strophe with 4 z 12 syllables in TA (A 1 b6)

% 40 3o
verse a | maski kdtkalam ;  ktankenc tsrasin , samuddra
verse b | traidhatuk sams(ar ; tsra)ssuneyo ,  ktankenc kramg
verse ¢ | kalpnantar torim ; puttisparam ,  warssaltse
verse d | ma =pdrmat tsru yairm ; yatal ya(tsi) , tsrassune

In (1.1), all four verses have the same length and structure, which is not the case for all
stanza types. What is crucial, however, is that for each individual verse, the number and
length of the cola is dictated by the type of stanza. The very strict nature of this system
makes it straightforward to identify cases in which a meter has been violated by the poet.

Another important aspect of Tocharian meter is the distinction between major and minor
cola, first introduced by von Gabain and Winter (1958: 34) and Winter (1959). In (1.1),
each verse contains two major cola, separated by a semicolon, while the second major colon
can be further broken down into two minor cola, separated by a comma. The main criterion
for distinguishing between these two levels of metrical constituents is caesura violability.

Caesurae between minor cola are violated more frequently than those between major cola.

"The Tocharian scribes generally marked verse boundaries with a special symbol in the brahmT alphabet.
They did not, however, explicitly indicate caesurae. The caesura markers ; and , are a property of the
transcription only.



However, this distinction does not have an impact on the argumentation within the present
study and I use the term colon simply to refer to any metrical unit that can only be further

divided into syllables.

1.2 The Data

1.2.1 CEToM

Almost all of the data used for the present study is taken from the database “A Compre-
hensive Edition of Tocharian Manuscripts” (CEToM). CEToM is a project undertaken at
the University of Vienna under the direction of Melanie Malzahn. Its goal is to provide edi-
tions of all available Tocharian manuscript leaves, including transliterations, transcriptions,
and metrical analyses, as well as both linguistic and philological commentaries. The project
further aims at the compilation of a complete electronic dictionary for both Tocharian lan-
guages. At the time of the writing of this dissertation, the project is still a work in progress
and at this stage contains only a subset of published TB manuscripts. However, all major
published TA texts are already included in the database in transcribed (albeit not necessarily
translated) form. Most of the generalizations about the data made in this dissertation are

based on electronic searches of the currently® available CEToM corpus.

1.2.2 Presentation of Examples

The studies within this dissertation use two different types of examples. The first type
involves individual words or short phrases that are embedded in the main text of the dis-
sertation or listed in tables, e.g. the TA form kasu ‘good’. In appendix A I provide a word

index that contains each attested form in the text with up to four manuscript leaves where it

8Most of the used data is based on a copy of the database retrieved on May 21, 2015.



is attested.” All examples in the index are listed in the form in which they are transcribed in
CEToM (with minor differences in word segmentation, on which see below). In cases where
I cite a restoration from the secondary literature that is currently not used in CEToM, a
footnote indicates how the form in question is listed in the index.

The second type are glossed sentences, which are set off from my main text. Both
the transcriptions and the translations of these examples are taken from CEToM, unless
otherwise indicated, and this includes restorations in parentheses. For the most part I am
following the transcription practices used by CEToM, the only major exception being that I
insert a space before certain particles where the traditional transcription practice does not,
such as the TA relative particle ne. Following the translation, each example further contains
the siglum of the manuscript leaf containing it, as well as the line of the leaf on which the
example starts, e.g. a sentence spanning lines a3-a5 is simply labelled as a3. Examples
that are identifiable as metrical are marked accordingly, including the specific meter if it
can be determined. The interlinear glosses are mostly based on lexical and morphological
information taken from CEToM, Adams (1999), and Carling et al. (2009), as well as the
word index in Krause and Thomas (1964). Regarding language variation, most TB example
sentences are taken from classical texts. In cases where a sentence has been taken from an
archaic or late text, the manuscript siglum is marked with # and ¥, respectively. Both the
exact format of the given sigla, as well as the identification of a given leave as archaic or late

are taken directly from CEToM.

1.3 Goals of this Dissertation

The present dissertation is a collection of studies on phonological phenomena in Tocharian

involving units larger than the word. A major focus of this work therefore falls on two

9Hypothetical /reconstructed forms discussed in the text (and marked with an asterisk) are not included
in the word index.



aspects of Tocharian phonology: a) external sandhi and b) the phonological interaction
between clitics and their hosts. The latter, especially, is an area of Tocharian phonology
that has so far only been studied sporadically and unsystematically. One of the main goals
of this work is to establish a concrete analysis of the constituency between clitics and their
hosts using findings from the field of Prosodic Phonology, which holds that different types
of phonological constituents can be subject to different types of phonological phenomena.
I show that by identifying and by distinguishing between different types of phonological
constituents, we gain new insights into problems of Tocharian phonology that have so far

escaped satisfactory analyses.

1.4 Overview of the Dissertation

Chapter 2 presents a two-part study of TA external sandhi, beginning with a detailed dis-
cussion of its segmental properties. I am taking as my starting point the study on Tocharian
sandhi in Stumpf (1971b) and I provide a reanalysis of the available TA data couched in
Optimality Theory. The second part of the chapter is both philological and linguistic in
nature and deals with the way external sandhi is reflected in the use of the brahmt alphabet.
I show that the use of pre-vocalic virama spelling in TA directly corresponds to the absence
of external sandhi. Based on this observation, and in conjunction with the analysis of TA
sandhi proposed in the first part of the chapter, I argue that pre-vocalic virama spelling has
a phonetic correlate in TA, i.e. the insertion of a glottal stop.

Chapter 3 explores the phonological relationship between clitics and their hosts within
the framework of Prosodic Phonology. The first part of the chapter focuses on TA. Using
the findings from the chapter on TA sandhi, as well as evidence from meter, phonotactic
constraints, and the phonology of compounds, I argue that clitics and their hosts form a
prosodic constituent that is distinct from both the word and the phrase. The second part

of the chapter addresses clitics in TB. I show that the same kind of analysis that I employ



for TA clitics is also applicable to TB, even though the available phonological evidence is
different. Unlike TA, TB provides insight into the accentual behavior of clitics, whereas
external sandhi in TB is of little use in establishing their prosodic constituency.

Chapter 4 consists of two studies of the internal structure of Tocharian Wh-words. It has
long been observed that most Tocharian Wh-words can be decomposed into an interrogative
and a pronominal element, at least diachronically. In the first part of the chapter, I argue
that by treating the interrogative part of Wh-words as clitics, following the specific prosodic
analysis proposed in chapter 3, we can solve a long-standing problem in both the synchronic
and diachronic phonology of TB, namely the apparently exceptional accentuation of the
Wh-words mdkté ‘how’ and k,sé ‘who, what’. The second part of the chapter provides a new
analysis of TA indefinites. Most handbooks on Tocharian grammar treat the attested TA
indefinites as forming a single paradigm, part of which is identical to that of the Wh-word
kus ‘who, what’, while the remaining part seems to overlap with the demonstrative sam. I
argue that this analysis is incorrect and that the indefinite forms of kus should simply be
viewed as Wh-words doubling as indefinites, thereby following the original analysis by Sieg
et al. (1931), which predates the standard view. For the remaining indefinites, I propose an
analysis according to which they are part of a different Wh-paradigm. Their homophony
with demonstratives simply arises due to a phonological process that deletes the interrogative
particle.

Chapter 5 provides an overview of the results of the present study.
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Chapter 2

On Tocharian A Sandhi and its

Rendering in the Brahmi Alphabet

2.1 Introduction

The aim of the present chapter is to provide a unified analysis of TA external sandhi! target-
ing word-final segments that precede word-initial vowels, henceforth X#V-sequences. Taking
as my starting point Peter Stumpf’s thorough study of vocalic sandhi in Tocharian (Stumpf
1971b), I demonstrate that all of these processes conspire to satisfy a single phonological
constraint, namely a ban on onsetless syllables. I further show that the same constraint
is responsible for a sandhi rule not discussed by Stumpf, namely gemination of word-final
consonants. The second part of the chapter focuses on TA orthography, demonstrating how
the same phonological constraint can help us understand the use of virama spellings within

the brahmt alphabet.

'Tn what follows I will follow the common practice in linguistics of using the terms sandhi and external
sandhi interchangeably.

11



2.2 External Sandhi in TA

I begin by giving a summary of Stumpf’s generalizations on V#V-sandhi in TA, illustrated

with examples.?

2.2.1 Stumpf on V#V-Sequences

Stumpf (1971b: 118) makes the following generalization regarding V;#Va-sequences.® V;
undergoes one of two changes. It is deleted if it is [+back -round]* or turned into a glide

otherwise. The following tables provide examples for each of the two changes.

Table 2.1: Vi-Deletion
a) Sla ‘with’ + oko ‘fruit’ —  §l= oko

b) tkana ‘on the earth’ + akasa ‘in the air’ —  tkan= akasa

Example b) illustrates that when V; and Vs are identical, sandhi yields a single instance

of that vowel. By analogy to a) and similar cases in TB, Stumpf treats this as V;-deletion.”

2While Stumpf covered both Tocharian languages in his study, I only discuss TB where it may improve
our understanding of the TA data.

3Stumpf’s study includes exhaustive lists of all V{#V, and R# V-sequences undergoing sandhi attested
within the Berlin collection. The only sizeable addition to the TA corpus since then was the Maitreyasamiti-
Nataka manuscript from Yangi (YQ) published in Ji et al. (1998). The present study takes into account
both Stumpf’s collection of data as well as the YQ-manuscript.

4Stumpf uses the terms palatal (for e and i) and labial (for u and o). Throughout this dissertation I
consider both central and back vowels to carry the feature [+back].

5Below I treat these cases as an instance of vowel coalescence instead.

12



Table 2.2: Glide Formation

a) praski ‘fear’ + ards ‘evoke’ —  prasky ards

b) emtsu ‘seized’ + astrdm ‘clean’ — emtsw astram
c) sne ‘without’ + ak ‘end’ —  sny ak

d) malto ‘first’ + aksisam ‘I proclaim’ —  maltw aksisam

Stumpf further allows for three types of exceptions to his generalization. First, when the

first word in the sequence is the negation ma, V-deletion targets Vs instead of V.

Table 2.3: Vo-Deletion after ma
a) ma ‘not’ + appdrmat ‘despised’ — ma =pdrmat

b) ma ‘not’” + aryu ‘long’ —  ma =ryu

Second, Vs-deletion also takes place when the second element in the V,#Vs-sequence is

an enclitic.

Table 2.4: Vy-Deletion in enclitic
a) tunkyo ‘love’ + a$si ptel. —  tunkyo =5si

b) ta ‘where’ + a$si ptel. —  ta =$si

Third, the rule reducing two identical vowels to a single one takes precedence over glide
formation in cases of two round or front vowels. As in (T:2.1b) Stumpf treats these cases as

instances of V; deletion.

Table 2.5: Vi-Deletion where V=V

b) wsenne ‘resting place’ + empele ‘terrible’ —  wsenn= empele
c) amokyo ‘art’ + opsi ‘adept’ —  amoky= opsi
d) anmasi ‘self’ + tme ‘idea’ — anmas= ime
e) pe nu ptcl. + ucchist ‘unclean” —  pe n= ucchist

13



Finally, there is an additional complication in that word-final o in TA before a non-
identical vowel has two possible outcomes. While maltw aksisam (in T:2.2d) exhibits the

expected glide formation, all the remaining cases show V;-deletion instead.®

Table 2.6: Deletion of word-final o

a) poryo ‘with fire’ + arinc ‘heart’ —  pory= arinc

b) sokyo ‘truly’ + astram ‘pure’ —  soky= astram

What all of the attested cases involving Vi-deletion of o have in common is that they
either involve a noun ending in the instrumental morpheme -yo (4x)” or the adverb sokyo
‘truly’ (5x). This distribution led Stumpf to the conclusion that the final o in these cases
was [-round]| and therefore not subject to glide formation. As diachronic evidence for the
exceptional phonological status of TA -yo, Stumpf (1971b: 132-3) adduces the potentially
cognate particle TB wai ‘and’. If the two forms are indeed cognate, the argument goes,
the irregular corrrespondence TA o - TB ai (instead of expected au) indicates the [-round]
status of the TA vowel. There are at least two problems with this hypothesis. First, it is
not clear how it would apply to the adverb sokyo unless we are, in fact, dealing with the
instrumental form of an otherwise unattested noun. A more serious problem is that this
analysis requires us to posit an underlying segment that would only be attested in a single
morpheme.® Stumpf also provides an alternative hypothesis based on a suggestion by Werner

Thomas, according to which o lost its rounding due to assimilation to the preceding glide.

6 A potential second case involving glide formation of o is sw empele (A 51 a6). The authors of the CEToM
edition (Gerd Carling, Georges-Jean Pinault, and Melanie Malzahn) derive sw from So while Stumpf derives
it from $u.

73 attestations listed by Stumpf + 1 from the YQ-manuscript.

80ne way to avoid this issue is to treat the behavior of -yo in external sandhi as a morphological
idiosyncrasy. Within Stumpf’s model, such an analysis is independently required for the negation ma, which
triggers exceptional Vi-deletion.
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While there is no independent evicence for such a phonological rule, it avoids the issues
raised by the etymological approach.
In the next section, I provide an alternative account for external sandhi affecting V#V-

sequences, including the behavior of word-final o.

2.2.2 An OT-Analysis

In this section I propose a unified analysis for a number of TA sandhi effects couched in Opti-
mality Theory (Prince and Smolensky [1993] 2004). Within OT the output of an underlying
phonological representation is selected from a candidate set based on violable constraints. OT
constraints come in two types, markedness constraints and faithfulness constraints. Marked-
ness constraints penalize output representations that exhibit certain phonological properties,
while faithfulness constraints require the output form to deviate from the underlying repre-
sentation as little as possible. Which constraints can be violated by an output form depends
on the specific constraint ranking in a given language. One of the main advantages of this
model is that it can straightforwardly capture conspiracies, in which a number of distinct
phonological processes appear to be directed towards a common goal, i.e. to avoid outputs
with some specific marked phonological property.” The OT framework is therefore partic-
ularly well-suited to capture TA sandhi in X#V-sequences, as all of the individual sandhi
phenomena can be shown to be directed towards the same goal, i.e. to supply a vowel-initial
syllable with an onset.

Before introducing the analysis, I must first address a complication regarding the data.
Due to the relatively small size of the TA corpus, only a subset of all possible vowel com-

binations is attested as undergoing sandhi. The following represents a list of all types of

9The notion of a phonological conspiracy goes back to Kisseberth (1970).
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attested V#Vy-pairs in TA affected by sandhi.!® !

Table 2.7: Sandhi outcomes in V;#V,-pairs

Vo— a a e 0 i u
Vil a|- a - 0 - -
ala a - - - -
e |va,e ya (a) e yo, (0) - -
oo wa, a we 0 - -
i |va (a) vya, (&) vye (e) yo i yu
u |- wa - WO - u

Any concrete analysis of TA sandhi will necessarily make some predictions about the
content of some of the empty cells in (T:2.7)'® based on the behavior of the attested cases
and typological considerations, as well as comparison with TB. Therefore the present anal-
ysis must necessarily have a preliminary status and may well be falsified as additional TA
manuscripts become available.

In what follows I argue that all sandhi effects in TA involving X#V-sequences are due
to the constraint ONSET, a markedness constraint requiring every syllable to have an onset
(Prince and Smolensky [1993] 2004: 20). Within the constraint ranking that results in

external sandhi,'* ONSET is undominated and can therefore never be violated. Thus each

10 A similar overview encompassing both Tocharian languages can be found in Krause and Thomas (1960:
72-73).

1T excluded cases that Stumpf plausibly argued to be due to scribal errors. The outcomes in parentheses
are argued by Stumpf to be mere orthographic variants. I return to those cases below.

12Two out of three attestations of sandhi involving i#i are spelled with <>, while the only attestation
involving u#fu is spelled with <@>. As there is no independent evidence for contrastive vowel length
in Tocharian this is most likely a purely orthographic phenomenon. It is possible that the scribes were
orthographically influenced by Sanskrit, where two identical high vowels do yield a long vowel in sandhi.

131t is also possible in principle that some of the gaps are not accidental and the respective vowel combi-
nations simply did not undergo sandhi.

14Gince all sandhi effects have to be considered optional to some degree, we have to assume that X#V-
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different kind of X#V-sandhi effect can be interpreted as a form of resyllabification!® in
order to avoid the realization of a word-initial vowel without an onset.

A high ranking of ONSET can be independently motivated by examining the behavior of
VV-sequences word-internally. Word-internal hiatus is mostly prohibited!® in Tocharian A.
Wherever hiatus would arise through affixation, we get various phonological and morpho-
phonological alternations conspiring to produce surface forms without hiatus.

The examples in (T:2.8) illustrate a word-internal version of vowel deletion. In the first
row of each table, stem-final a disappears whenever it is followed by a vowel-initial suffix.

The relevant segments are underlined.

Table 2.8: Vowel deletion

Preterit Middle of wdrp®- ‘receive’  Preterit Singular Active of ldm(®- ‘sit’

/wrpa+e/ —  wdrpe lsg. /lyma+a/ —  lyma 1sg.
/wrpa+te/ —  wdrpate 2sg. /lyma+st/ —  lymast 2sg.
/wrpa+t/ — wdrpat 3sg. /lya+lyma+n/ — Ilyalymam 3sg.caus-obj.

The tables in (T:2.9) show two instances of consonant epenthesis. The perlative suffix a
is attached to two different nominal stems ending in a vowel, triggering the epenthesis of a

glide in one case and of a velar stop in the other.

sequences without sandhi are due to a different constraint ranking. I address this issue in more detail in the
second part of this chapter.

15Resyllabification along the lines discussed here was already assumed by Stumpf himself. Specifically,
Stumpf uses the term “Sandhisilbe” (p. 121) for a syllable spanning a word boundary due to sandhi.

16Bernhard (1958) lists a number of compounds involving hiatus at the compound boundary. While some
of these cases could also be analyzed as phrases, a small number of examples appear to be genuine instances
of compound-internal hiatus. I return to these in chapter 3.2.3.2.
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Table 2.9: Consonant epenthesis

knanmune ‘knowledge’ lwa ‘animals’

/knanmune+sy/ —  knanmunesi adj. /lwa+8sy/ —  lwassi gen.pl.

/knanmune+a/ —  knanmuneya per.sg. /lwata/  — lwaka per.sg.

Finally, as in external sandhi, high vowels alternate with glides, depending on whether

or not they are followed by a consonantal segment.

Table 2.10: High vowel alternations

arkisost ‘world’ risaki ‘sage’

/arkisosy/ — arkisosi nom/obl.sg.  /rysaky/ —  risaki nom/obl.sg.
/arkiSosy+ an/ —  arkisosy-am loc.sg. /rysaky+ap / —  risaky-ap gen.sg.

Even with omission of the phonological or morphophonological details, these examples
illustrate that word-internal onsetless syllables are avoided in Tocharian A and that cases
arising through morpheme concatenation undergo some form of repair.

Having established the importance of ONSET for TA phonology, we now turn to the next
question from an OT-viewpoint, namely which constraints can or cannot be violated in order

to avoid onsetless syllables.

2.2.2.1 Glide Formation and Vowel Coalescence

I adopt the constraint set and ranking used by Bakovi¢ (2007) to analyze vocalic sandhi in
Chicano Spanish (CS). The vocalic sandhi effects in CS strongly resemble those of TA, both
with regard to front and round vowels, as well as sequences of identical vowels. Considering
the small size of the TA dataset, it is useful to illustrate how the available examples match
up with similar cases from a living language, in which each individual phenomenon can be

securely backed up with additional data. Therefore, I am giving the relevant CS examples
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from Bakovi¢ (2007: 2-3).17

The comparison with a living language further serves to illustrate

that, even though vocalic sandhi mainly occurs in metrical contexts within the Tocharian

text corpus, we are dealing with a linguistically natural and typologically unremarkable

phenomenon.

Just like in TA, a V#V-sequence involving two identical vowels in CS yields a single

instance of that vowel.

Chicano Spanish

Table 2.11: Coalescence

Tocharian

lo odio
ma_hijo
era_ast
se_escapo

tu uniforme

L1411l

*prutko oki
anmasi_ime
*ywarcka _arincam
*wsenne empele

*penu ucchist

Ll Ll

prutkoki
anmasime
ywarckarincam
wsenn= empele

penucchist

Both languages turn mid and high vowels into high glides when followed by a non-identical

vowel.

Table 2.12: Glide Formation: high vowels

Chicano Spanish

Tocharian

mi_ultima
mi_hebra
mi_obra
mi_drbol
tu hijo

tu _epoca
su Homero

tu alma

A

mjultimal
mjefral

mjofra]

twixol
twepokal

S ero]

[
[
[
[mja arBol]
[
[
[
[twalmal

|s |s E |s

*lwasi upage
*sni_entsyo
*ndkci_oplem
*tri_apaysim
TB *nausu_ecce
lu oki

*wat nu_alak

A

lwasyupage
snyentsyo
nakcyoplem
tryapaysim
TB nauswecce
lwoks

wat nwalak

ITn order to save space I am leaving out the translations of the examples. All that matters for our current
purposes are the vowel alternations. For illustration purposes, I list input forms to sandhi phenomena even
if the individual words are not attested in isolation. All the output forms are attested and are listed in

appendix A.
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Table 2.13: Glide formation: mid vowels

Chicano Spanish Tocharian

me_urge —  [mjurxe] —

pague_ocho —  [payjotfso] *lantune opyac - lantunyopyac
porque_aveces —  [porkjaeses] | sne_ak - snyak

tengo hipo —  [teygwipo] TB *po ike —  TB puwike

como Fva —  [komwefa] TB *oku empelye — TB okwempelye
lo_habla —  [lwapla] *maltu_aksisam —  maltwaksisam

If no TA example is available, I provide a TB example from Stumpf’s collection wherever
possible. The TB examples, in conjunction with the close parallels between TA and CS,
indicate that the gaps in attestation are likely accidental.

I now review the OT-constraints and phonological assumptions employed by Bakovié¢

(2007) and demonstrate their application to the TA data.

Glide Formation

First, I assume that glide formation in TA results in rising diphthongs, as it does in
CS, i.e. the glide and the following vowel occupy a single mora. This analysis receives
support from cases where glide formation results in initial clusters that appear to violate TA

phonotactics.

Table 2.14: Glide formation after C-clusters

pni  + eluneyo —  pnyeluneyo  ‘with giving of merit’
tri 4+ asrapantu —  tryasrapantu  ‘three evils’

ytsi  + onu —  ylsyonu ‘begin to go’

wtsi  + oky —  wtsyoky ‘like a parasol’

tni 4+ arinc —  tnyarinc ‘your heart’

TA allows a maximum of two consonants in word-initial position, or three if the first
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consonant is a sibilant.!® All apparent exceptions to this rule involve cases of glide formation.
If we assume, however, that the glide is located in the same mora as the following vowel, all

of the examples in (T:2.14) can be assimilated to the cases with two initial consonants.

(2.1) The initial syllable of thy arinc

(o}

0

-+
=

ya

I therefore adopt Bakovié¢’s specific version of the constraint ONSET, which treats glides
preceding a vowel within the same mora as possible syllable onsets.'® The observation that
mid vowels turn into high glides can be captured by a markedness constraint HIG (Casali
1997: 516), which penalizes glides that are [-high]. This constraint can be considered undom-
inated in TA, since non-high glides do not occur. Through the formation of rising diphthongs,
glide formation violates the markedness constraint ONE-TO-ONE,?® which requires a one-to-

one correspondence between moras and segmental melody.

Vowel Coalescence

I further follow Bakovi¢ in treating the examples involving identical vowels (as in T:2.11)

18For details on the special status of sC-clusters crosslinguistically see e.g. Kaye (1992).

YONSET (Definition from Bakovié 2007: 6).

Let o be some syllable dominating some mora g, which in turn dominates some segmental
melody £. Assign a violation if p is not preceded by another mora p and p is not preceded by
another segmental melody &.

200ONE-TO-ONE (Definition from Bakovié¢ 2007: 4).

Let p be some mora and £ some segmental melody such that y dominates £. Assign a violation
if either (i) p also dominates some other segmental melody £ or (ii) £ is also dominated by some
other mora pu.
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as vowel coalescence, pace Stumpf, who analyzes them as cases of deletion.?’ The con-
straint violated by vowel coalescence is UNIFORMITY,?? which requires every input segment
to correspond to a separate segment in the output. The markedness constraint No-LoNG??
penalizes diphthongs with identical segmental content (such as yi, wu, iy and vw), as well
as long vowels and cases of hiatus involving identical vowels. NO-LONG captures the obser-
vation that identical high vowels undergo coalescence instead of glide formation. Since TA
does not exhibit sequences such as y#i or w#u, NO-LONG can be considered undominated
as well.24

Finally, the analysis operates with two common types of faithfulness constraints. The
first type is MAX-V,? which penalizes vowel deletion. Any vowel that is present in the input
but has no correspondent in the output causes a violation. The second type is a family of
constraints called IDENT. A constraint IDENT(F') assigns a violation to a candidate for each
segment whose value for F differs from that of its counterpart in the input.

Let us now consider how the constraint set laid out above accounts for the difference

between V#V-sequences undergoing glide formation and those undergoing coalescence. I

begin with an example of coalescence involving two high vowels.

21Stumpf (1971b: 100 fn. 7) specifically argues that there is no reason to distinguish between deletion
and coalescence. The purpose of this distinction in the present analysis will become clear below.

2For a more technical definition, see McCarthy and Prince (1995: 123).

2No-LonG (Definition from Bakovié 2007: 5).

Let ¢;1 and (2 be two adjacent segmental melodies or moras. Assign a violation if (1 = (2 (i.e., if
(1 and (5 are featurally identical segmental melodies, or if (; and (5 are moras that dominate the
same segmental melody).

24Tt should be noted, however, that both yi and wu are attested word-internally. I am making the
standard assumption that forms undergoing external sandhi have already been syllabified on the word-level
(see e.g. Nespor and Vogel 1986 [2007]: 68-72 on the distinction between syllabification on the word-level
and resyllabification above the word) and that the constraint rankings on the lexical and the postlexical level
are not necessarily identical (Kiparsky 2000).

258ee McCarthy and Prince (1995: 16) for details on MAX constraints.
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(2.2) ONSET, No-LoNG, MAX-V >> UNIF

d. anmasiime *1 1

/anmasi; isme/ ONSET w No-LoNG w MAX-V | UNIF
BE™ a. anmasijome ! ! *
b. anmasi; me i i |
c. aiimasyime i *1 i
| |
| |

The winning candidate is selected by ranking UNIFORMITY below ONSET, NO-LONG and
MAax-V. The ranking thereby renders coalescence less offensive than hiatus, glide formation

or vowel deletion. Compare this with a case of glide formation.

(2.3) ONSET, No-LoNG, MAX-V >> IDENT(HI), ONE-TO-ONE >> UNIF

/malto; asksisam/ ONSET | IDENT(LO) | MAxX(V) | IDENT(HI) ' 1-To-1 | UNIF

* *

IL" a. maltwaksisam

b. malto; ksisam *|

*1

d. malto;sksisam *|

e. maltoaksisam *|

| | |

| | |

T T T

| | |

| | |

. | | |
c. malta;sksisam | | |
| | |

| | |

Il | |

| | |

| | |

ONE-TO-ONE, the constraint violated by glide formation, has to be ranked below MAX (V)
in order to rule out vowel deletion. The only difference between glide formation of high vow-
els and mid vowels is that the latter also violates the faithfulness constraint IDENT(HI) in
addition to the markedness constraint ONE-TO-ONE. The candidate involving vowel coales-
cence is ruled out by an undominated faithfulness constraint IDENT(LO), since the resulting
vowel necessarily deviates from one of the two input vowels in the feature [low]. The un-
dominated nature of IDENT(LO), in combination with HIG, further captures the fact that
identical low vowels can only undergo coalescence, and not glide formation. IDENT(BK), an-
other undominated faithfulness constraint, ensures that V#V-sequences in which the vowels

differ in the feature [back] do not undergo coalescence either, as illustrated by (2.4).
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(2.4) IDENT(BK) >> IDENT(HI), ONE-TO-ONE

/lantune; ogpyac/ IDENT(BK) | IDENT(HI) ' 1-To-1 | UNIF
IS” 5. lantunyopyac * } *
b. lantuno;spyac *| 1 *

Finally, cases of V#V with identical mid vowels illustrate why it is necessary to distin-

guish between vowel deletion and coalescence.

(2.5) Coalescence wins over deletion

/triko; ooki/ ONSET w MAax(V) | IDENT(HI) w 1-To-1 | UNIF
BE" . triko o ki } } *
b. trikwoki | ¥ K
c. triko ki i *| i
d. trikooki ¥ }

The example in (2.3) requires a ranking of both IDENT(HI) and ONE-TO-ONE below
MAX-V in order to prevent deletion from applying instead of glide formation. Even though
the candidate involving coalescence and the candidate involving deletion are homophonous,
the form trikoki cannot reflect candidate ¢). This is because the highest ranked constraint
violated by c) is ranked higher than the highest ranked constraint violated by the candidate
with glide formation, rendering the latter more harmonic. The winning candidate must
therefore be the result of coalescence, and it is rendered the optimal candidate by ranking
UNIFORMITY below IDENT(HI) and ONE-TO-ONE.

Thus, drawing a distinction between vowel deletion and coalescence accounts for the
observation that sequences of identical mid vowels do not undergo glide formation. This is
in spite of the fact that the sequences ye and wo are clearly well-formed as the output of
external sandhi, as they are attested as the result of the inputs /i#e/ and /u#o/.

At this point the direct parallels between CS and TA end. Thus far we have not seen

a single example that would constitute a bona fide case of vowel deletion in TA under the

24



current analysis. The next section addresses how such cases can be accounted for with an

extended version of the constraint set above.

2.2.2.2 Vowel Deletion

Having adopted a coalescence analysis for sandhi involving identical vowels, we can modify

Stumpf’s generalization regarding vowel deletion thusly:

(2.6) Stumpf’s generalization (disregarding vowel coalescence)

In a sequence Vi#Vy, where V; # Vy and V; is [-round +back], V; undergoes deletion
unless

1. Vy is an o preceded by y, which behaves like [-round] vowels.

2. Vy undergoes deletion instead of V; because

(a) Vg is part of an enclitic.

(b) Vi is part of the negation ma.

Even though it is typologically unproblematic for a language to delete V; before content
words and V, with function words,?® the TA data is not as straightforward as the gener-
alization above suggests. In what follows I propose an alternative analysis that is equally
compatible with the attested data but also accounts for the apparently idiosyncratic behavior
of the negation ma.

The following table summarizes all the attested types of cases of V#V involving vowel

deletion.

260ne such language is Email (Benue-Congo), as discussed in Casali (1997: 511-4).
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Table 2.15: Complete list of attested V#V-sequences involving deletion

Vi Vo Output
a) o a — a
b) a a — a
c) a o — o
d a a — a
e) o a — o

The table shows that cases of vowel deletion in TA can be grouped into two types:
example a) involves deletion of word-final o, while b)-e) show deletion of a regardless of
whether it is V; or Vs.

I begin with the cases in which word-final o undergoes deletion instead of glide formation.

The following is a complete list of attested examples.?”

Table 2.16: All attestations of deletion of final o

asley= asleyo ‘7’ h) soky= aka(l ‘truly a wish’

T o
~— —

wsaluy= ampi ‘both with ... clothes’ i) soky= aka /// ‘truly a wish’

timy= anant  ‘Therefore, Ananda ...” j) soky= astram  ‘truly poor’

A o

tunky= arinc  ‘heart with love’

poTry= arinc ‘heart with fire’

s D
~—

yatsy= ampi  ‘both with ... skin’

While Stumpf simply treats o in yo as [-labial], T propose an alternative solution that is
indirectly connected to phonotactics. The forms in ¢)-j) all end in at least two consonants.
This situation is highly reminiscent of a kind of variation we find with the pronominal forms

sni ‘own’ and tni ‘you’ (gen. sg.).?® In both of these pronouns, the glide can be omitted in

2"TExample a) is the only case from the YQ-manuscript, while all the other attestations are taken from
Stumpf’s data collection. One apparent example of Vo deletion is sokyo =kal (A 252 b7), which Stumpf
convincingly deemed a scribal error. The previous line of the same leaf contains the expected sandhi outcome
of the same two words.

28See Stumpf (1971b: 109).
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sandhi.

Table 2.17: Variation in Glide formation after C-clusters

a) Glide spelled out ‘ b) Glide omitted
snt 4+ ancam  — SNy ancam st 4 ancam — Sn= ancam
tnt + arinc — tny arinc tni + asantk — tn= asanik

Stumpf considers sii= and tn= to be mere orthographic variants of sny and tny with no
phonetic significance. He further observes that the 77 ‘I’ (gen. sg.) never surfaces without

the glide in a sandhi context. The corpus exhibits the following distribution in sandhi.

Table 2.18: Distribution of word-final glide in sandhi

st i
with glide 7 3 11
without glide | 11 6 0

While the total number of attestations is too small to be truly conclusive, the distribution
in (T:2.18), in combination with that in (T:2.16), does lend some support to the hypothesis
that glides are optionally dropped word-finally after a consonant cluster. I refer to this
hypothetical rule as glide deletion. This generalization further allows us to account for a

small number of additional forms that show apparently aberrant behavior in sandhi.

Table 2.19: Deletion of e in sandhi

sne ‘without’ anu ‘break’ — SN= anu

53
~—

sne ‘without’ alak ‘another’ — sn= alak

L=

+
+

kuc ne ‘what’ 4+ aksinna ‘announced’” — kuc n= aks(i)nna
+

(o
N

ekre ‘empty’ ayantu ‘bones’ — ekr= ayantu

As in the previous examples, the sandhi forms in (T:2.19) lack the expected glide after

a consonant cluster. Stumpf treats sn anu as an orthographic variant of sny anu (also
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attested), but considers sn= alak a possible scribal error. In ¢) ne is an enclitic forming a
prosodic unit with the Wh-word kuc ‘who/what’. Therefore, ¢) can also be considered as
showing omission of an expected glide after a consonant cluster. What is striking about d) is
that, unlike in the other cases, the segment preceding the omitted glide is neither a palatal,
nor a nasal, showing that glide deletion extends beyond those segment types.

If glide deletion is indeed the correct explanation for the behavior of forms in word-final
yo, we need to address the two cases in (T:2.16) that do not seem to fit the pattern. First
(T:2.16a) asley= asleyo is generally®® taken to represent two consecutive instrumental forms
of an otherwise unattested noun *asle. The meaning of this hypothetical noun, however,
is entirely obscure. Even if we do assume that the final yo in the sequence asleyasleyo is
the instrumental morpheme, there is an alternative analysis that does not involve external
sandhi. The form could simply be an amredita (i.e. reduplication) compound bearing a

single inflection, similar in structure to the forms in (T:2.20).

Table 2.20: Amredita compounds

kdlyme kdlymeyds abl.  ‘from every direction’

ype Yypeya per. ‘to every country’

In that case, the first glide in asleyasleyo would simply be due to the same morpho-
phonemic rule that inserts a glide between stems ending in front and round vowels and a
suffix, e.g. in ype-y-a. A possible objection to this analysis is that the examples in (T:2.20)
can also be analyzed as a form of phrasal inflection (which is well-attested in Tocharian), in
which case we would not expect a word-level morphophonological process such as glide in-
sertion to operate at the word boundary. There are, however, a number of cases of amredita

compounds unambiguously behaving as single words. The following forms are taken from

Bernhard (1958: 118).

28ee Sieg et al. (1931: 132 fn. 1); Stumpf (1971b: 99); Carling et al. (2009: 58).
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Table 2.21: Amredita-compounds with a at boundary

kropa-krop ‘group by group’

kumpa-kump ‘pot by pot’ — ‘in crowds’ (Carling et al. 2009: 151)
prank(a)-prank ‘moment by moment’

loka-lok ‘far far’

(ma)ka-mak*®  ‘very much’

wasta-wa(st)**  ‘house by house’

Bernhard argues that the forms in (T:2.21) must be true compounds since the first
member ends in a. The vowel a has a special status within TA phonology in that it is
banned from word-final position.3?

Therefore, an analysis of asleyasleyo as an amredita compound with a single inflection
is at least possible. In any event, the form itself, as well as the context in which it appears,
are too obscure to provide any evidence for o-deletion in external sandhi.

The second case that shows the absence of an expected glide after a single consonant is
wsaluy= ampi ‘both with ... clothes’ (T:2.16b), which is a genuine counterexample. One
noteworthy fact about this example is that it occurs in the same verse as one of the cases

that does fit the pattern (T:2.16f).

(2.7) rdtram wsaluy= ampi ; wsa yokam yatsy=  ampi ; lant
red.PL clothes.INS.PL both gold color.0BL.SG skin.INS both king.sa
sew(a)nn ampi

son.NOM.PL both

Both sons of the king had both red clothes and golden skin. (A 144 a2, translation
mine, 6/6/5)

30Index: /// ka mak
3ndex: wasta wa ///

32The only exception to this generalization is the preposition $la ‘with’, and this is usually attributed to
its status as a proclitic. See e.g. Stumpf (1971b: 98) and chapter 3.
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Therefore, it is at least conceivable that the scribe was influenced by the second pair of
words when spelling the first.

Finally, we have yet to determine whether glide deletion is a phonological process or, as
Stumpf suggested for sn= and ¢n=, merely a form of orthographic variation. Based on the
admittedly small amount of data available, I adopt an extended version of Stumpf’s view,
i.e. that all of the glide-zero alternations discussed above are of an orthographic nature
with no linguistic significance. This conclusion is, in part, dependent on the analysis of
glide formation adopted above. If the resulting glide is, in fact, part of a rising diphthong,
we would not expect the number of consonants in the preceding onset to have any effect
on its realization. Even if it did, the syllable structure of the various cases undergoing
glide deletion is not identical. While in forms such as sni and ¢ni the resulting glide would
follow a branching onset, kuc ne and ekre most likely have to be syllabified as kuc.ne and
ek.re33 with a single consonant in the onset. Most of the forms undergoing glide deletion do,
however, share an orthographic property, i.e. that spelling out the full cluster would require
the scribe to use a three-member ligature in the brahm1 alphabet. In the next section we will
see additional evidence that the Tocharian scribes (optionally) left out consonant characters
at word boundaries to avoid complex ligatures.

To conclude, treating the behavior of word-final yo in sandhi as due to orthographic glide
deletion is not without problems. The only example where the glide resulting from final o
is actually spelled out also involves a consonant cluster (maltw aksisam), while none of the
cases of final yo are written as <yw> in sandhi. Under the current analysis this has to
be treated as an accident, although the optional status of glide deletion is independently
motivated by the coexistence of forms such as sny and sn=. Furthermore, there is at least

one counterexample with no straightforward explanation. On the other hand, the current

33These syllabifications are based on forms such as rdtram and wdkna. Since schwa in TA cannot occur
at the end of a syllable, the syllable boundary has to be located before the sonorant in each case.

30



proposal does have the advantage over Stumpf’s treatment that it can be supported with
independent evidence.

All of the remaining cases of vowel deletion attested in TA, which can be neither treated
as cases of coalescence nor as subject to glide deletion, involve the vowel a, i.e. they are
either of the structure a#V or V#a. I begin by discussing the latter type, every example of
which involves Va-deletion.

Examples of the type V#a fall into two types. The first consists of cases in which the
second word is an enclitic, which led Stumpf to the conclusion that combinations of host +
clitic generally undergo V,-deletion. However, there are only four attestations of this kind

and all of them involve the same enclitic, i.e. the emphatic particle assi.3*

(2.8) All attestations of Va-deletion in enclitics

ta =$$i ‘where’

T o
~— —

ke =5$1 ‘whose’

o
~—

tunkyo =ssi  ‘with love’

=

arso =$si ‘today’

Additionally, from what we have seen so far, we expect final mid vowels to undergo
glide formation in sandhi, contrary to what we observe in b)-d). I will return to this issue
momentarily.

The second type of V#a consists of cases in which the first word is the negation ma.

Again, there are only four attestations in TA.

(2.9) All attestations of Va-deletion after negation

a) ma =pdrmat  ‘not despised’
b) ma =ryu (3x) ‘not long’

34Stumpf treats examples such as wiyoki (from wiyo + oki) as cases of Va-deletion by analogy to cases
with a$si. The current analysis simply treats this as vowel coalescence, no different from other examples
involving identical vowels.
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Within Stumpf’s analysis, V,-deletion in cases such as (2.9) is due to an idiosyncratic
property of the negation. Therefore, the cases of Vy-deletion in (2.8) and (2.9) are entirely
unrelated.

I submit an alternative proposal that assigns a uniform analysis to both sets of examples,
and which capitalizes on the observation that all attested cases of Vy-deletion in TA involve
the vowel a. We have already seen that a has a phonologically weak status in that it generally
cannot occur word-finally. There is also diachronic evidence for the weak status of a coming
from a sound change within the prehistory of TA called Vowel Balance.®® Vowel Balance is
the collective term for two sound changes that caused a reduction of @ to a in the second
syllable of a word if the preceding syllable contained a [-high] vowel. If both the preceding
and the following syllable contained a [-high| vowel the resulting a was further reduced to

d‘36

(2.10) Vowel Balance
*a > a [#C*¥[-high|]C*
*a > & /#C*[-high]C* _  C*[-high]

In the synchronic grammar of TA, Vowel Balance has come to be reanalyzed as a mor-
phophonological processes (Kim 2007: 12), but the original sound change indicates that a
had a phonologically weak status, at least relative to a.

Based on these observations, I submit the hypothesis that in a context involving deletion
within the sequence V#a, it is always V, that undergoes deletion in TA, regardless of the
morphosyntactic status of either of the two words in question. In terms of OT constraints,
we can express this hypothesis by distinguishing between two different MAX constraints, one

penalizing the deletion of a (MAX(Vear)) and one penalizing deletion of any other vowel

35For details see e.g. Krause and Thomas (1960: 45-7), Winter (1994), and Kim (2007).

36The exact details of this second change are not fully agreed upon by scholars. The version presented
here is based on Kim (2007).
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(MAX(Vstrong)). Ranking MAX(Vong) above MAX(Vyeqr) ensures that deletion always

targets a over any other vowel.

(2.11) Max(Vs) >> Max(Vy)

/ta assi/ ONSET w Max(Vy) | Max(Vy)
b o, tassi | *

b. tassi A

c. taaddi o

The same ranking that yields ta =ssi will now also produce ma =ryu, as well as the cases
of Vi-deletion involving the preposition sla ‘with’. This is because the current constraint
system is only sensitive to the quality of the deleted vowel, not its position or the type of

morpheme it is part of.37

(2.12) Deletion of V;

/$la oko/ ONSET w Max(Vy) | MAx(Vy)
IZ" 4. sloko } *

b. $lako A

c. $laoko *| l

The ranking in (2.11) and (2.12) constitutes a unified account for all the attested cases
of vowel deletion in TA. It is true that V5 deletion in external sandhi, at least between two
content words, is quite rare crosslinguistically (see Casali 1997).3® However, cases of vowel-
specific Vy deletion do exist. In Sanskrit, word-initial a is deleted after word-final e and o

(Whitney 1896: 47).

37In the following tableau I assume that vowel coalescence between a and o is ruled out by an undominated
faithfulness constraint IDENT(ROUND).

38(asali proposes a constraint MAX-WTI, which penalizes the deletion of a word-initial vowel and he argues
that MAX-WTI universally outranks the more general constraint Max(V).

33



(2.13) Vy-deletion in Sanskrit

té ‘they’ abruvan 3pl. ‘said” — té ‘bruvan

Similarly, in Ancient Greek a word initial € [€] (sometimes o [a]) can be deleted following
a long vowel. The process is relatively rare and mostly attested in dramatic and comedic

texts, as well as in a few inscriptions (cf. Lejeune 2005: 320).

(2.14) Vy-deletion in Ancient Greek

emel ‘after’ éddxpUon 1sg ‘wept’ — énel ddxpUoo (example from Lejeune 2005: 320)

Let us now return to the cases in which a is deleted following e and o. The fact that

these examples do not undergo glide formation instead requires some explanation.

(2.15) Deletion of a after mid vowels

a) ke =$si ‘whose’
b) turikyo =$si  ‘with love’
c) arso =$§si ‘today’
Note that Stumpf’s hypothesis that o in yo is [-labial] does predict b) but it does not
account for the absence of glide formation in a) and c). I argue that the cases in (2.15)

need to be treated as instances of variation. This view receives support from the following

examples.

(2.16) Glide formation of mid vowels before a

a) ke ‘whose’ + artar ‘you love’ —  ky artar
b) akldslye ‘students’ + oki ‘like’
c) *kuc kalyme ‘what direction’ + a$si ptel. —  (kuc kdly)my ass(i)

4

aklasly oki

Example a) shows that e does undergo glide formation before a. We cannot attribute

the difference between ke =ssi and ky artar to the enclitic status of a$si, as indicated by
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b), where e does undergo glide formation before another enclitic, namely o0k:.3° Example c)
is highly fragmentary but if the restoration by Ji et al. (1998) is correct, it would form a
near-minimal pair with (2.15a), in that e undergoes glide formation before the same enclitic.
I therefore conclude that in the sequences e#V and o#V both glide formation and vowel
deletion are available to avoid a violation of ONSET. We can capture this variation by

allowing both relative rankings of the faithfulness constraints IDENT(HI) and MAX (V).

(2.17) IDENT(HI) >> MAX(Vy)

/ke assi/ ONSET 1 MAX(Vy) | IDENT(HI) | MAX(Vy,)
b . keddi ! *
Y ‘ *
b. kyassi | !
c. kagsi i *|
d. keassi G

(2.18) Max(Vy) >> IDENT(HI)

/ke artar/ ONSET w MAaX(Vg) | MAX(Vy) | IDENT(HI)

IS” a. kyartar *

b. kertar

c. kartar

*

*1

d. keartar *1

T
|
|
T
|
|
I
|
Il
|
|
"

To sum up so far, the current proposal regarding V,-deletion is necessarily of a tentative
nature due to the small amount of available data. It covers the same set of TA data as
Stumpf’s analysis but does so without having to assume a special prosodic status for the
negation ma. Unlike Stumpf’s proposal, the current analysis predicts that, within a V-

deletion context, a sequence V#a will always undergo Vs-deletion. Unfortunately, there is

39Note that the glide in akldsly oki is not actually spelled, presumably due to orthographic glide deletion
(see above). The character <y> is part of the digraph <ly> representing the segment [\].
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currently not enough data available to test this prediction*® and therefore it is currently not

possible to fully evaluate which of the two analyses is the correct one.

2.2.2.3 Predictions of the Analysis

At this point it is useful to provide a summary of the predictions the current analysis makes
for V#V-sequences that are not attested as undergoing sandhi. The following is an updated
version of the table in (T:2.7). The entries in angled brackets are the outcomes we expect for
the various unattested types of V#V-sequences based on the constraint ranking employed
in the analysis. I have excluded all entries that I treated as mere orthographic variants
(such as Jo#a/ — a instead of wa). The purpose of this overview is twofold. On the
one hand, it makes the consequences of the constraint ranking fully explicit. On the other
hand, it conveniently illustrates how to reinforce/falsify the analysis once additional TA data

becomes available.

Table 2.22: Predicted sandhi outcomes of V{#Vs-pairs

Vo— a a e 0 i u
Vil a <a> a <e> o <> <u>
a a a ? ? ? ?
e ya, e ya e yo <i>*  <yu>
0| <wa>,0 Wwa we o <wi> <u>
i ya ya ye yo i yu
u| <wa> wa <we> wo <wi> u

Note that the current proposal is still incomplete in that it does not make any predictions

about the behavior of final @ before an unlike vowel other than a. CS shows deletion of final

490ne crucial test case would be sandhi in an a#a-sequence in which the first word is not the negation
and the second word is not an enclitic.

41Both /e#i/ — i and /o#tu/ — u are attested sandhi effects in CS. Bakovié¢ (2007) uses the undominated
constraint NOLONG to account for the phenomenon. Since I have adopted the same constraint above we are
predicting this outcome for TA as well.
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low vowels in this context (Bakovié¢ 2007: 2), and Stumpf shows that in TB the general rule
is to delete V; over Vy. It is therefore not unlikely that TA @ could undergo the same kind

of deletion. However, without additional data I leave this issue open for the time being.

2.2.3 C#V-sequences

The crucial point about the various forms of V#V-sandhi discussed so far is that, regardless
of the exact analytical details, all sandhi effects can be viewed as a means of avoiding onsetless
syllables. In the following section I show that the same generalization applies to sandhi in
C#V-sequences.

Sandhi effects involving C#V can be classified into two types. The first and more general
type is consonant gemination. A word final consonant is doubled before a word-initial vowel.
Gemination is by far the best attested sandhi effect in TA and, unlike any of the other forms
of sandhi, it frequently occurs in prose as well as verse. Gemination is attested for almost

every possible word-final consonant.

Table 2.23: Segments attested undergoing gemination

Obstruents

p  klopp oki ‘like pain’ s tmdss aci ‘from that’

t  mankadtt ok: ‘like the moongod’ s  wdss ok ‘like poison’

¢ kucc assi ‘who’ s akass oki ‘like the sky’

k  sakk ankari ‘six tusks’ ts sakk atsts assi ‘indeed’
Sonorants

n  wenann anac ‘s/he said to him’ r  aptsarr oki ‘like an Apsaras’
m  sne nakamm oki ‘like without fault’” [ wall oki ‘like a king’

n  sulann oki ‘like mountains’ ly —

The phenomenon is not discussed by Stumpf (1971b), who only covers sandhi in V#V
and R#V sequences, but had already been mentioned by Sieg et al. (1931). Remarks on

Tocharian gemination across word boundaries can also be found Krause and Thomas (1960:
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74), Klingenschmitt (1994: 349) and Malzahn (2010: 20-2), although none of these scholars
attempted a synchronic analysis.

In TA geminates generally do not occur in word-initial position,*? and word-finally they
almost exclusively appear before word-initial vowels.*3

Furthermore, all the remaining word-final clusters in TA (i.e. clusters that are neither
geminates, nor due to glide formation) consist of two consonants with falling sonority. From
these observations I conclude that geminates in TA must be heterosyllabic. In the case
of gemination sandhi, this means that the geminated consonant is linked to both the final

syllable of the first word, as well as the inital syllable of the second word.

(2.19) Consonant gemination

g

A AN AN

X X X X X X X X X
s e y a ¢ o k i

Therefore, gemination sandhi is simply another instance of phrase-level resyllabification
in order to prevent a syllable from being realized without an onset. Let us now see how
we can incorporate sandhi gemination into our current OT-analysis. First, I make the
standard assumption that gemination violates a markedness constraint No-GEM (Rose 2000:
102), which assigns a violation to a consonantal segment that is linked to more than one
syllabic position. NO-GEM has to be ranked below the two MAX-constraints in order to

prevent vowel deletion from applying instead of gemination. We further have to rule out

42The imperative is expressed by a prefix p, and in verbs with stem-inital p both labials are spelled, e.g.
ppdrksar ‘ask!’, ppasar ‘protect!’. These forms differ from the kind of gemination under discussion, however,
in that the two segments are heteromorphemic.

431 could only find 14 exceptions to this rule, and in 9 of these the apparent geminate is spelled with a
combination of anusvara and a second nasal consonant, e.g. <mn>, <mn>, etc. Geminates spelled this way
have a special status, as I argue in the next section.
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the option of exclusively linking the word-final consonant to the following onset by deleting
its original association line. I assume that such a candidate is ruled out by the constraint
ALIGNRIGHT(WD,0), which requires the right-most segment of a word to be linked to the
right edge of a syllable.** In the following tableau a word-boundary is indicated by a bracket,

while a syllable boundary is indicated by a dot.

(2.20) MaAX(Vy), ALIGNRIGHT(WD,0) >> NoO-GEM

/nas aru/ ONSET w MaX(Vy) | ALIGNRIGHT(WD,0) | NO-GEM
IS a. nias.|saru | *

b. na.s]aru i *1

c. nas.|ru i *1

d. nas.Jaru S

Therefore, ranking MAX(Vy) and ALIGNRIGHT(WD,o) above NO-GEM ensures that
C#V-sequences can only undergo gemination.

The final sandhi phenomenon to be discussed only affects R#V-sequences. While nasals
and liquids are attested undergoing gemination like obstruents, they can alternatively un-
dergo a process that involves the deletion of a preceding schwa. In what follows I will refer

to this phenomenon as relinking.

Table 2.24: Examples of relinking involving schwa-deletion

sumnatar ‘take away’ + oki ‘like’ —  sumnatr oki
*karencam ‘they laugh at them’ + oki ‘like’ —  karencm ok
poncam ‘all’ + arkisost ‘world” —  poncn arkisosi

Stumpf (1971b: 108) describes the process as sequences of the shape 4R turning into a
semivowel, analogous to glide formation. Under the current proposal, the parallel between

glide formation and relinking lies in the resyllabification of a word-final segment into the

4T am operating with the version of ALIGN argued for by Itd and Mester (1999), which, unlike previous
versions, allows the edge-segment to be linked to more than one syllable.
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following onset. That resyllabification is involved in (T:2.24) is supported by the fact that
the resulting forms exhibit word-final clusters with rising sonority, which are unattested
outside of sandhi contexts. The deletion of the preceding schwa is therefore not a defining
feature of the sandhi effect in question, but merely a side effect. Once the final sonorant
no longer occupies the coda-position of the final syllable, the schwa must be deleted as TA
does not tolerate schwas in open syllables. This means that, unlike in Stumpf’s analysis, we
have no reason to expect that relinking requires the final segment to be preceded by schwa,
but it is the alternation between schwa and zero that makes the phenomenon visible to us.
There is, in fact, a way to identify cases of relinking in the absence of schwa deletion, which
I address in the section on TA orthography.

It is important to note that relinking is simply an alternative to gemination. All the

segments that are attested undergoing relinking also exhibit gemination.

Table 2.25: Segments undergoing relinking and gemination

a) Relinking ‘ b) Gemination

summnatr oki ‘take away’ wagjarr oki ‘like a vajra’
karencm oki ‘they laugh at them’ | sne nakamm oki ‘like without fault’
poncn arkisosi  ‘the whole world’ tsratrann ok: ‘like separated

The difference between the forms in a) and b) is that the latter violate NO-GEM while the
former violate ALIGNRIGHT(WD,o). Therefore, the simplest way to capture this variation is
to allow both rankings of the two constraints relative to each other. However, this solution
does not account for the observation that, while both sonorants and obstruents can be
geminated, relinking is only attested with sonorants. For example, a combination of pdlkords
‘having seen’ and the emphatic particle ats yields palkordss ats in sandhi but never *pdlkors

ats.

40



Considering the relatively low number of attestations®® showing relinking, we need to
ask whether we could be dealing with a mere accidental property of the corpus. Therefore,
before looking into a possible explanation let us first establish whether it is actually necessary
to account for the observed variation. In order to determine this we can look at the ratio
between gemination and relinking involving liquids and nasals and then compare this ratio

with the number of cases in which an obstruent is geminated in AaC#V sequences.

Table 2.26: Gemination vs. relinking in obstruents and sonorants

‘ a[-son]#V  a[+son+cons|#V
Gemination | 138 23
Relinking 0 16

Of the 39 cases of AC#V-sequences involving liquids and nasals in a sandhi context, 16
(41%) undergo relinking as opposed to gemination. Considering the relatively high frequency
of sandhi involving 4C#V-sequences with obstruents (138), it is likely not a coincidence that
none of them shows relinking.

A potential explanation for the distribution in (T:2.26) lies in the observation that gemi-
nate sonorants are crosslinguistically more marked than geminate obstruents. Taylor (1985)
established the implicational generalization that the existence of geminate sonorants in a
language presupposes the existence of geminate obstruents. Kawahara (2007) posits a set of
universally ranked markedness constraints that reflect the correspondence between the sonor-
ity and markedness of geminates. *GG penalizes geminates involving glides, *LL laterals

and *NN nasals.

(2.21) Kawahara (2007)

*GG >> *LL (lateral) >> *NN >> *OBsGEM

4514 cases in Stumpf’s article + 2 from the YQ-manuscript.
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Since in TA there is no detectable difference between nasals and liquids with respect to
sandhi and therefore no evidence for the more fine-grained distinction in (2.21), the present
analysis merely distinguishes between *OBSGEM and the general constraint *SONGEM,
which penalizes any kind of geminate involving sonorants. In order to account for the coex-
istence of gemination and relinking in TA, as well as the restriction of the latter phenomenon
to sonorants, we simple have to allow both relative rankings of *SONGEM and ALIGN(WD,
o). In the following tableaux I am making the additional assumption that the deletion of @ is
triggered by an undominated markedness constraint *SCHWA., which bans @ from occurring
in open syllables. I am further taking schwa-deletion to violate a faithfulness constraint that

is ranked lower than both MAX;0ng and MAXeqr-

(2.22) Max(Vy) >> *SONGEM >> ALIGNL(WD,0)

/cincr akmal/ ONSETE*SCHWA. MaX(Vy) | *SONGEM | ALIGNL(WD,0)

" 4. cinc.r akmal *

b. cincérr.|rakmal *

*|

d. cificd.rJakmal *| *

i

|

T

|

|

e~ e I
c. cincar.]kmal |
|

|

]

|

|

e. cificdr.Jakmal *1

(2.23) ALIGNL(WD,0) >> *SONGEM

/wajir oki/ ONSET w *SCHWA. | ALIGNL(WD,0) | *SONGEM

BS” a. wajar.r oki

b. wajar.r oki *1 *

|
|
I
|
|
c. wajar. oki o

The two tableaux illustrate how each of the two possible rankings of *SONGEM and
ALIGN(WD, o) produce relinking and gemination of sonorants respectively. *OBSGEM, on
the other hand, is consistently outranked by ALIGNL(WD,o), preventing obstruents from

ever undergoing relinking.
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2.2.4 Summary

The main argument of this section is that all sandhi phenomena involving X#C-sequences
can be interpreted as strategies to satisfy a constraint against onsetless syllables, a constraint
that can be independently motivated based on the avoidance of word-internal hiatus in TA.
Specifically, the phenomena conspiring to avoid violations of ONSET can be grouped into
three different types: a) coalescence of identical vowels, b) vowel deletion, and c) linking
the final segment of a word to the initial syllable of the following word. The latter can be
achieved by either adding an additional association line to the segment in question (as in
gemination) or by disassociating the segment from its original syllable (as in glide formation
and relinking). One question that has so far been ignored is the status of initial onsetless
syllables in the absence of external sandhi and whether these cases are simply permitted to
remain V-initial or whether they are repaired by some other mechanism. The next section

addresses this question using evidence from Tocharian orthography.

2.3 Virama Spelling and Tocharian A Prosody

The main focus of this section is an aspect of the Tocharian corpus that has thus far been
neglected in the study of Tocharian prosody, namely the use of the Tocharian brahmi alpha-
bet. More specifically, I will demonstrate that the distribution of sentence-internal virama
spelling (see section 2.3.2 for an explanation of the term) in Tocharian A manuscripts is at
least partially predictable and mainly occurs in two environments: a) where virama spelling
renders unnecessary the use of a complex aksara and b) in prevocalic position in the absence
of external sandhi.

I argue that the distribution of virama spelling in pre-vocalic position is not a mere
orthographic idiosyncrasy, but provides independent evidence for the phonological constraint

discussed in connection with external sandhi, i.e. a global ban on onsetless syllables. As in
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the previous section, the present study focuses primarily on the situation in TA, leaving a

survey of the TB facts for future research.

2.3.1 Main Features of the Northern-Turkestan Brahmi Alphabet

The term ‘Nordturkistanische Brahmi’ was first introduced by Sander (1968). The brahmi
alphabet most Tocharian texts are written in is based on an Indian alphabet, although the
character shapes have been modified and several characters were added to the inventory.
While all attested TA texts are written in the same standard ductus, a comparatively small
number of TB manuscripts are written in earlier forms of the writing system.?® This indicates
that the brahmi1 alphabet was first adopted to write TB and its use was only later extended
to TA, as suggested by Krause (1952: ix) (cf. also Peyrot 2008: 208).

I begin by giving a brief overview of some of the main properties of the alphabet used
for most Tocharian manuscripts, focusing solely on the properties relevant to this study.*”
Much of this introduction is based on the much more comprehensive overview in Malzahn
(2007a).

The brahmi alphabet is written left-to-right. Each basic consonant character is associated
with a following default vowel, which is either a or d. Characters with inherent d, as well
as the corresponding vowel diacritic (see below), are innovations of the Tocharian scribes, as

the vowel d does not exist in Sanskrit.

46See Malzahn (2007b) on the different paleographical layers of TB manuscripts.

4TAll the sample characters are cutouts from photographs of the manuscript leaves THT 698 (= A
56), THT 690 (= A 57) and THT 641 A 8. The manuscript leaves belong to the Depositum der
BERLIN-BRANDENBURGISCHEN AKADEMIE DER WISSENSCHAFTEN in der STAATSBIBLIO-
THEK ZU BERLIN - Preussischer Kulturbesitz Orientabteilung. The photographs of A 56 and A 57
have been taken from the website of the IDP (http://idp.bbaw.de/), the photograph of A 8 is from TI-
TUS (http://titus.fkidgl.uni-frankfurt.de/framee.htm?/index.htm). The full images of all three leaves can
be found in appendix D.
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(2.24) Some basic consonant characters

s
[0S L™

<ka> <ka> <na> <na> <ta> <wa> <la> <ca>

Vowels other than a can be rendered by diacritics above or below an aksara.*® Conso-
nant characters whose inherent vowel is d, on the other hand, are never marked with vowel

diacritics.

(2.25) Notation of vowels

<ka> <ke>  <ki> <ko> <ku> <ce>  <ci> <ca>

The brahmt alphabet also has independent vowel characters, which are confined to word-

initial position, although word-initial vowels can also be written using diacritics (see below).

(2.26) Some independent vowel characters

<a> <a> <e> <0>

Consonant clusters are generally rendered by complex aksaras, in which the individual

consonant characters are arranged in vertical order starting from the top.

48The term aksara refers to any set of characters occupying a single space on the horizontal axis, which
includes all combined consonant characters (see below), as well as diacritics. An aksara can also consist of
a single unmodified character as in the examples in (2.24).
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(2.27) Ligatures

r & @G | 0.

<kta> <tka> <lko>  <klo> <cpa> <ppo> <cca> <lIntw>
A nasal in coda position can be represented by anusvara, a diacritic dot above the aksara
containing the preceding vowel. In word-final position the anusvara dot always represents
the consonant /n/, while word-internally it represents a nasal homorganic with the following

consonant.

(2.28) Anusvara

{
‘]

<nam> <nam> <nam> <lam>

Following this basic overview of some of the orthographic principles underlying the brahm1
alphabet, let us now take a more detailed look at what is going to be the main focus of this

section, i.e. virama spellings.

2.3.2 Virama Spelling in Tocharian Orthography

One way to render final consonants in Tocharian brahmi is to put them in virama position,
which means that the lack of a following vowel within the same word is indicated by a
connecting line between the aksara in question and the preceding aksara.*® This connecting
line can be accompanied by a diacritic dot above the final or the penultimate aksara. A
peculiar feature of Tocharian brahm1 orthography is that only aksaras marked for d¢-vocalism

are used in virama position. Specifically, this means that either the last consonant character

49Tf the two aksaras are separated by a line break, the virama stroke is drawn from the second aksara
towards the beginning of the line.
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within the aksara must have inherent @ or (usually if no such character is available) the

corresponding vowel-diacritic is used, as in the last example.?

(2.29) Virama spelling

Vs . .
<ni-k> <tu-nk> <ma-t> <sla-nt> <na-c>

At the end of a sentence or verse, virama spelling is the only way to render a consonant
that is not followed by a vowel. On the other hand, within a sentence or verse there are
two possible ways of spelling a word-final consonant relative to the following word. In what
follows I will use the term C#X-pair to refer to pairs of adjacent words in which the first
word ends in a consonant. The Tocharian brahmi alphabet provides two main strategies to
render C#X pairs. The first option, which I will call vi-disjunction, is to put the word-final
consonant(s) in virama position, as depicted in (2.29), and rendering the initial segment(s)
of the following word with a separate aksara. The second option is to express the word-final
consonant(s) and the following segment(s) using a single aksara. I will refer to this strategy

as a-linking.>*

Table 2.27: Orthographic Rendering of C#X pairs

| C# (OV ...
a-linking .. <C (C)V> ...
vi-disjunction | <C> <(C)V> ...

50Malzahn (2007b: 283) shows that this idiosyncratic property of Tocharian orthography can be explained
through the phonology of the oldest attested variety of TB, where word-final ¢ was still realized. She thereby
provides further evidence that the Tocharian brahmt alphabet was initially used to write TB, as opposed to
TA.

LA third way of rendering C#X pairs is to spell word-final /n/ or /m/ (the latter only in Sanskrit) using
anusvara and starting the next word with a separate aksara. While its distribution overlaps in many ways
with that of vi-disjunction, I will leave the details for future study.
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The following examples illustrate these two alternative spellings for the same phrase in

TA.5?

(2.30) Variation between a-linking and vi-disjunction in lokit yes ‘came as a guest’

S e
R e L ot A :

a) o jemtes
<lo ki tye-s> <lo ki-tye s.>

What makes vi-disjunction particularly important for our purposes is that its use in
Tocharian has much wider scope than it has in Sanskrit. In Sanskrit orthography a-linking
is the rule and virama spelling is generally restricted to the end of a verse or sentence, while
in Tocharian orthography vi-linking also frequently occurs sentence-internally. The same
orthographic difference is also present in TA - Sanskrit bilingual texts, indicating that it
reflects some real linguistic difference between the two languages.

The use of virama spelling in Tocharian raises two immediate questions. The more
general question concerns what linguistic property caused the Tocharian scribes to extend
the use of virama in the way described above. Stumpf (1990: 106) and Peyrot (2008: 176)
remark in rather broad terms that a-linking is better suited to render Sanskrit than it is for
Tocharian. Peyrot mentions the “characteristic sandhi” as the feature that makes a-linking
especially well suited to write Sanskrit, without specifying the details of this relationship
between phonology and orthography.

The other question we can raise about Tocharian orthography is what factors determined
which strategy a scribe used in order to render a particular C#X-pair. Stumpf (1990: 106)
showed, based on an earlier study by Winter (1955: 220-1), that in TB the use of vi-

disjunction increases over time, and is most frequently attested in the youngest layer of TB

521 will romanize brahmi orthography in the following way: Each group of letters separated by a space or
a hyphen represents one aksara, while the hyphen itself represents the virama line connecting two aksaras.
I am thereby deviating from the more traditional practice of rendering a consonant character in virama
position using the schema C..
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manuscripts. However, neither author offers any explanation as to why vi-disjunction is used
in individual cases.

In order to gain more insight into both of these questions, I compared the frequency with
which each type of C#X-pair is rendered using vi-disjunction. I used an electronic search of
the TA corpus in order to cover as much data as possible in a maximally consistent fashion.
The data set was selected from the CEToM database using a number of (partially arbitrary)

criteria, which are summarized in appendix C.

2.3.3 General Distribution of Virama Spelling in Tocharian A

Table (T:2.28) shows the distribution of virama spelling in C#X-pairs where the second
member starts in a consonant, henceforth C#C-pairs. The leftmost column of the table
refers to the number of consonants involved in the cluster spanning the word boundary.?®

The different types of clusters are illustrated with an example in (T:2.29).

53In five cases the first word ends in three consonants. In addition to being phonotactically aberrant, all
of the attested examples exhibit special behavior in other respects.

a-linking: rajavartt yok, rajovartt yokas

vi-disjunction:  mdmnt pat, winumnt dhyam, anamnd sni

The a-linked cases are peculiar in that they show word-final gemination before a consonant. One possible
explanation is that rajavartt yok ‘multicolored’ (translation by Ji et al. 1998) is a compound showing a
sporadic process of word-internal gemination before a sonorant consonant (on this phenomenon see Klin-
genschmitt 1994 and Malzahn 2010). The cases involving vi-disjunction are special in that they all involve
combinations of anusvara and another nasal. I will return to this phenomenon below.
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Table 2.28: Distribution of vi-disjunction in C#C-pairs

C#C a-linked vi-disjoined  total
C#C 5525 61% | 3449 38% | 8974
C#CC 771 24% | 2323 5% | 3094
CC#C 176 13% | 1113 86% | 1289
C#CCC |4 5% | 65 94% | 69
CCC#C |2 66% | 1 33% |3
CC#CC 11 2% | 434 97% | 445
CC#CCC | 0 0% | 10 100% | 10
CCC#CC | 0 0% |2 100% | 2
total 6489 46% | 7397 53% | 13886

Table 2.29: Examples of C#C-pairs

a-linking vi-disjunction
C#C tam palkoras <ta mpa lko ra-s> | tam palkords <ta-m pa lko ra-s>
CC#C yark yatsi <ya rkya tsi> yark yamura <ya-rk ya mu ra>
C#CC puk wrasas <pu kwra sa-s> puk wrasas <pu -k wra sa s...>
CCH#CC | onk trankds <o nktra nka-s> onk trankds — <o-nk tra nka s...>
C#CCC Stwar Stwar — <Stwa rStwa r...> | ces Stwar <ce-s Stwar...>
CC#CCC smenc stwar <$me-nc Stwa r...>

The table in (T:2.28) shows that the number of attestations of vi-disjunction vis-a-vis a-
linking increases with the number of consonants. We can make this pattern even more explicit
by grouping the table entries according to the number of consonants alone, disregarding the

position of the word boundary.
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Table 2.30: Distribution of vi-disjunction grouped by number of consonants

CC a-linked vi-disjoined  total
CC 5525 61% | 3449 38% | 8974
CCC 947  21% | 3436 78% | 4383
CCCC 17 3% | 500 96% | 517
ccccee | o 0% | 12 100% | 12
total 6489 46% | 7397 53% | 13886

In order to ensure that we can interpret the distribution in (T:2.30) as a relationship
between virama spelling and C-clusters, we can use Pearson’s chi-squared test. The resulting
x? value is 2307.423, yielding a probability of under .00001 that the two properties are
unrelated (the performed calculations are provided in appendix B).

This is in line with the observation in Sieg and Siegling (1921: ix) that in those rare cases

where virama spelling occurs word-internally, it is used to avoid complex ligatures.

Table 2.31: Word-internal Virama

a) pdltskumdncsa <pé-1 tsku mé-nc sa>

b) wakmtsune <wa-k mtsu ne>
c) katkmam <ka-t kmam>

d)  malkluneyo <ma-1 klu ne yo>
e) sdkskincim <sé-k ski ncim>

f)  puklayo <pu-k 1a yo>

g) kasyapndss <ka $ya-p na ss...>
h)  wensim <we-n sdm...>

i) pdlkordss ats  <pa lko ri-s sa-ts>

The table includes all the examples of word-internal virama in TA that I am aware of. 5
out of 9 cases involve consonant clusters with more than two members. Of the four remaining
cases, the treatment of the cluster <kl> in f) <pu-k la yo> is in line with its distribution

across word boundaries, with the cluster attested 8 times with a-linking and 24 times with
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vi-disjunction.

Based on the data so far, I agree with Peyrot (2008) that the phonological differences
between Tocharian and Sanskrit were an important factor in the extended use of virama
spelling in the former. Vi-disjunction could have been an orthographic reflex of the higher
frequency of complex consonant clusters across word boundaries in Tocharian. It provided
a means to avoid some of the ligatures that would have otherwise been required to render
these clusters. Within every ligature, the initial character is written below a fixed imaginary
base line and every additional character is written below the previous one. Large ligatures
are therefore in danger of intruding onto the next line, depending on the number and size of
the individual combined characters.

While the avoidance of complex ligatures is clearly a factor in the distribution of virama
spelling within C#C-pairs, it is only a partial explanation, especially in the light of the kinds
of doublets we have seen in (2.30) where the exact same consonant cluster is rendered in both
ways (<lo ki tye-s> vs. <lo ki-t ye s>). Hence, there must have been at least one additional
orthographic principle that prevented a scribe from avoiding ligatures at word boundaries
altogether. A likely candidate for such a principle is the need to save paper, since a set of
characters that has been combined into a complex aksara only takes up a single horizontal
space. The necessity to save space/paper is also reflected in the complete avoidance of line
breaks other than at the edge of the manuscript page, regardless of any form of linguistic or
metrical boundaries.

Let us now turn to the distribution of C#V-pairs, i.e. C#X-pairs in which the second
member starts in a vowel. The data in table (T:2.32) is arranged according to the number of
consonants preceding the word boundary. Each of the cells in the table is further illustrated

with a concrete example in (T:2.33).
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Table 2.32: Distribution of vi-disjunction in C#V-pairs

C#V a-linked | vi-disjoined total
C# 51 5% 860  94% | 911
CC# | 651 79% | 170 20% | 821
CCC# | 74  100% | O 0% | 74
total 776 42% | 1030 57% | 1806

Table 2.33: Examples of C#V-pairs

C#V ‘ a-linking ‘ vi-disjunction
C# Stwar imeyis  <S$twa r1 me yi-s> | Stwar amoktse <$twa-r a mo ktse>
CC# yukk oki <yu kko ki> tunk oki <tu-nk o ki>

CCC# | kacky arassi  <ka ckya ra ssi>

Even though the use of virama spelling appears again to be dependent on the number
of consonants,’ the relationship appears to be reversed. The number of cases involving a-
linking after a single consonant is relatively small at only 5%. After two consonants we have
a significant increase to 79% and after three consonants vi-disjunction is entirely unattested.
In view of the pattern we saw in C#C-pairs above, the distribution in (T:2.32) is somewhat
unexpected. If vi-disjunction is, in fact, an orthographic tool to avoid certain kinds of
complex ligatures, we would expect all C#V-pairs to be a-linked, independent of the number
of consonants involved. The reason for this is the following: An aksara in virama position
has to directly precede a word boundary, which can be independently established based on
the placement of virama aksaras in C#C-pairs.”® In C#V-pairs the word boundary always

falls at the end of a consonant cluster (by the very definition of the term) and therefore,

54Running Pearson’s chi-squared test on the table in (T:2.32) yields a value of 1059.458. This places the
probability that virama spelling is independent of C-clusters at less than .00001 (see appendix B for details).

55The cases that involve word-internal virama spelling are rare enough to be considered orthographic
anomalies.
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ligatures in C#V-pairs cannot be broken up through vi-disjunction.

Not only is vi-disjunction in C#V-pairs useless for avoiding ligatures, it is also graphically
more costly than a-linking in requiring an additional aksara, instead of a simple diacritic on
an existing one.

It follows that C#V-pairs involving vi-disjunction have nothing to do with the avoidance
of complex ligatures and require a different explanation. In the following section I will show
that, unlike in C#C-pairs, the distribution of a-linking and vi-disjunction in C#V-pairs is

entirely determined by a single factor, namely external sandhi.

2.3.4 Complementary Distribution of Vi-Disjunction and A-linking
in C#V-Pairs

The distribution of a-linking in C#V-pairs can be summed up with the following schema.

Table 2.34: General rule for using vi-disjunction in C#V-pairs

C#V-pairs 1806 cases in the dataset
+external sandhi —  a-linking (56 exceptions)

-external sandhi ~ —  vi-disjunction (1 exception)

A C#V-pair is a-linked if the two words in question are affected by external sandhi, and

vi-disjoined otherwise. The table in (T:2.35) provides one example for each type of case.

Table 2.35: Spelling examples: sandhi vs. no sandhi

a) glide formation praski ards —  prasky aras <pra skya ras>

b) relinking sumnatar oki —  sumnatr ok: <su mna tro ki>

c) vowel deletion  poryo arinc —  pory= arinc <po rya ri-nc>

e) gemination wes emtsuras — wess emtsuras <we ssem tsu ra s>
f)  no sandhi ypic oki —  ypic ok: <ypi-c o ki>

Example f) is especially interesting in that it is one of the rare cases in which the en-
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clitic oki does not trigger gemination on the preceding obstruent. Just as predicted by the
generalization in (T:2.35), the lack of sandhi corresponds to the use of vi-disjunction.

Among the 1806 C#V-pairs in the selected data set there were only 57 exceptions to
this pattern. 56 involve a-linking in the absence of sandhi, while only one of them involves
vi-disjunction in the presence of sandhi.

In the previous section I made the generalization that all forms of external sandhi listed
in (T:2.35) are instances of resyllabification. Having established that a-linking in C#V-pairs
is dependent on the presence of sandhi, we can now use this generalization to give a more
detailed account of the distribution observed in table (T:2.32), repeated here for the reader’s

convenience as (T1:2.36).

Table 2.36: Distribution of vi-disjunction in C#V-pairs (repeated)

CH#V a-linked | vi-disjoined total
C# 51 5% 860  94% | 911
CC# | 651 79% |170 20% | 821
CCC# | 74 100% | 0 0% | 74
total 776 42% | 1030 57% | 1806

First, we need to account for the rarity of a-linking in cases where a single consonant
precedes the word boundary (column a), especially compared to its high frequency with
two consonants. The reason for this is that glide formation, relinking (accompanied by
schwa deletion), and gemination exclusively produce C#V-pairs with at least two consonants
preceding the word-boundary. In the case of glide formation, this is because Tocharian does
not allow word-internal hiatus and therefore all word-final high-vowels must be preceded by
at least one consonant. Furthermore, gemination and glide formation are the most commonly
attested forms of sandhi, with gemination accounting for 511 a-linked C#V-pairs and glide
formation for 135 within the data set. Of the 51 C#V-pairs that do undergo a-linking, 13

involve vowel coalescence.
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The second observation from table (T:2.36) that requires some explanation is that C#V-
pairs involving 3 consonants preceding the word boundary are never written using vi-disjunction.
This simply follows from the fact that word-final tri-consonantal clusters can only arise
through phrasal resyllabification, i.e. external sandhi. The only way a Tocharian A word
can end in three consonants is by relinking the rightmost one into the following syllable
onset.

We can now rephrase our initial generalization about the rendering of C#V-pairs in
Tocharian A thusly: A C#V-pair is spelled using vi-disjunction whenever there is no evidence
that resyllabification has taken place. Before providing a phonological evaluation of the
correspondence between sandhi and a-linking, I will briefly discuss the cases that do not

seem to fit this pattern.

2.3.5 Apparent Exceptions

In this section I address the 57 exceptions to the observed correspondence between sandhi
and a-linking, and I show that a large number of these cases are consistent with the proposed

generalization after all.

2.3.5.1 Exceptional vi-disjunction

There is a single attested example in which two words are written using vi-disjunction despite

the apparent presence of gemination sandhi.
(2.31) ndkcyamn aptsardntu ‘divine Apsarases’

What is striking about this example is that the geminate is written using a combination
of a nasal consonant character and anusvara (henceforth <mN>) instead of a ligature of two
identical consonant characters (<NN>). Cases of <mN> are ambiguous within Tocharian
orthography. On the one hand, they can express a genuine geminate, which is indicated by

words attested both with <mN> and <NN> spellings.
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Table 2.37: Anusvara in geminates

<mN> <NN>
a) wsemmnesac wsenne  ‘(to the) camp’
b) tamne tanne ‘so’

c) kapsimno  kapSinno ‘with the body’

On the other hand, there is also a scribal practice that I will call redundant anusvara.
These are cases in which an anusvara is written in a position where a geminate is extremely
unlikely. The phenomenon is relatively well attested, and I am only listing some of the most

obvious examples.

Table 2.38: Redundant Anusvara

redundant anusvara regular spelling

a) mdmnt mamt /mant ‘how’
b) aksimnnunt aksinnunt ‘announced’
c) kemnn ats kenn ats ‘wrong’ + ptcl.

Example a) seems to contain a geminate preceding a stop, which is unattested outside
of <mN> spellings in TA. Furthermore, TA words usually do not end in more than two
consonants, unless resyllabification has taken place. This is not the case here, since the
following word starts in a consonant (mdmnt pat). In the examples b)-c) the anusvara seems
to be hypermarking a preexisting geminate. All of the examples above are also attested
without anusvara and there is no independent evidence that TA distinguished between three
levels of consonant length. Therefore, I will assume that the use of anusvara in cases such
as (T:2.38) is entirely redundant and does not correspond to an additional phonological
segment.

We can conclude from the use of vi-disjunction that nakcyamn aptsarantu does not

involve gemination sandhi at all, but rather an instance of redundant virama.
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2.3.5.2 Exceptional a-linking

The cases in which we get a-linking in the absence of sandhi can be grouped into a number

of subgroups. The first group consists of examples in which the first word ends in two

consonants.

Table 2.39: A-linking after C-cluster

kdlpant
tunk
lant

— nant

1
2
3
4
) wawrunt
6 ant
7 kaksont
8 kuront
9 tarkrunt

10  marsnenc

ats
ok
oki
oki
oki
oki
oki
oki
oki
oki
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11
12
13
14
15
16
17
18
19
20

walant
walant
tskont
smenc
mant
pont
palt
skenenc
tsalpsant
katksant

okt

ok

okt

ats

oko

o(ki) ///
i///

- ///

Sieg and Siegling (1921: 226 fn. 1) suggest treating 1 as a scribal error for kdlpa{t}t

{a}ts, so we can dismiss this example. In the remaining cases we would expected gemination

of the word-final obstruent, especially since gemination within word-final consonant clusters

in TA was clearly possible. The following is a complete list of the attestations I could find.

Table 2.40: Gemination in final C-cluster

sarkk — oki
kayurss ok
paparss — ats

sarkk  oki

mamtt

a8$1

kakdltsts  oki

wastt okt

yokeyutts  oki

In light of the examples in (T:2.40), I will take the use of a-linking in (T:2.39) as an

56Index: kdlpa{t}t {a}ts
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indication that gemination sandhi has, in fact, taken place and that the lack of its ortho-
graphic representation is due to the aforementioned tendency to avoid complex ligatures at
the word boundary. That the superficial lack of geminates in (T:2.39) is orthographically
conditioned is further supported by the observation that 5 out of the 8 cases of geminates in
(T:2.40) follow either <r> or anusvara. The cluster-initial <r> is rendered with a diacritic
above the aksara, similar to anusvara, and hence does count as part of a ligature.’” The
final cluster in sarkk is a special case in that kk is not rendered by a ligature in the brahmi
alphabet but rather by the character for k£ with an additional stroke in the middle.’® Hence
the spelling of sarkk does not involve a ligature at all. Note that this means that we have to
find an alternative explanation for the single k in tunk oki (example 2), where spelling out
the geminate would not have resulted in a more complex ligature. It is possible that we are
simply dealing with a scribal error due to the very similar nature of the characters for & and
kk. Below we will see additional cases of exceptional a-linking that may be explained in this
way.

I conclude that the forms in (T:2.39) involve the same kind of phenomenon we observed
with glide deletion, i.e. a final segment that is not spelled in order to avoid ligatures with

more than two members.

57Note how the character <r> is located at the same hight as the vowel diacritic on the preceding aksara
in a), as well as the virama dot on the following aksara in b).

a) ‘b) .
ez - g o
2y 3%

<wa rpna>  <rku-nt>

i

<ka> <kka>
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The next subgroup of apparent exceptions involves pairs in which the first member ends

in a sonorant.

Table 2.41: A-linking with final sonorants

21 tkan= akasa 30 sul anta ne
22 yantran  oki 31 cmol  e(ntsat)
23 som atsam 32 parskal  ands

24 san  upay 33 /// -nci(m)n  oki

25 ytar o — — 34 (ka)swon= akalyo
26 ytar o /// 35 stam a - ///
27 kuryar wuka - 36 cami stam i — ///
28 Stwar wmeyis 37 /// r oki

29 ppasar ancam 38 /// -y arthis

Rather than contradicting the correspondence between a-linking and sandhi, examples
21-32 lend support to the analysis of relinking proposed in the previous section. I argued
that schwa-deletion was merely a side effect of shifting a final sonorant into the onset of the
following word. A-linking provides us with a diagnostic to identify instances of relinking in
the absence of schwa-deletion, such as in (T:2.41). Examples 21-22 are especially informative
in that they belong to the rare cases in which a single word-final n is spelled using a full
consonant character instead of anusvara, which is restricted to syllable codas. Example
33, on the other hand, must involve a missing anusvara (see Sieg and Siegling 1921: 174),
otherwise the schwa would be located in an open syllable. If 34 is restored correctly, the first
word is a sandhi form of kaswone ‘goodness’, although I have no explanation for the lack
of a glide at the end of the form.® The very fragmentary examples 35-36 are most likely
wrongly segmented in the transcription. The form stama could be the perlative of stam
‘tree’, while in 36 we ar