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1 INTRODUCTION

In this paper I describe the sounds and tones of five Tibetan languages:
Dzongkha, Lhomi, Sherpa, Dolpo Tibetan, and Mugom Tibetan.2

In characterizing these sounds, I describe first, using digital oscillograms,
the intersegmental voicing coordination of the onset consonant in the various
dialects. This is important as an initial step in the study of pitch because it
demonstrates the extent to which the complexity of the WT syllable canon is still
evident in onset phonation, and the extent to which these onsets are contrastive.
The laryngeal states of the onset for the Tibetan dialects often exhibit a rare
complexity, which gives evidence for the complexity of the WT syllable. In
Dzongkha, there is a seven way contrast in the phonatory/articulatory interaction
on onsets, and a six way contrast for the other languages studied here.

Second, I describe pitch on monosyllables, using graphs of fundamental
frequency. In this characterization, I will show the way in which pitch can be
predicted on the basis of the onset phonation with obstruents and some
sonorants, and thyme type. In addition to a salient high and low register
contrast, there is a level/falling contrast that corresponds to short and long open
syllables. Sometimes the pitch contrast is not one of level vs. falling but one of
sharply falling vs. postponed falling, or in rare cases the contrast between pitch
melody heights within a register. The same basic facts on the monosyllable are
true for each of the five dialects documented in this paper. One of the interesting
findings of this study is that pitch between registers is sometimes contrastive not
by beginning or end points, but by the route the pitch travels between beginning
and end point.

1 I am grateful to the Central Department of Linguistics at Tribhuvan University for the
support they provided during the period it took to do the research for this article.

The dialect of Dzongkha described here is spoken in Pasakha, West Bengal, India just
south of the Indo-Bhutan border. Lhomi is spoken in Sankhuwa Shabha district of Eastern
Nepal, near the Nepal-China border. The dialect of Sherpa examined in this paper is the Solu
dialect as spoken near Phaplu, Solu Khumbu District of Eastern Nepal. The dialect of Dolpo
Tibetan examined here is that spoken in Dolpo district of West Nepal. The variety of Mugom
studied here is that of Mugu village, Mugu district of West Nepal.
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Third, I will show that while each of the dialects shares a common register
pitch system on the monosyllable, they differ from one another in multisyllabic
words. My data for the languages here points to three systems: a word tone
system that parallels that described for Central Tibetan (Mazaudon 1986); a
word tone system like that described for Tamang (Hari 1970); and a syllable
based system not described in the published literature for these languages.
Fourth, in the Appendix, [ illustrate the correspondence between Written
Tibetan (WT) and the attested spoken forms in the different dialects.

1.1 Significance of this research

The Tibeto-Burman languages which belong to Shafer’s (1955) Bodish
branch (i.e., the Tibetan languages) constitute fertile ground for the investigation
of the relationship between laryngeal and tonal features. Proto-Tibetan is
regarded as having no tones (Benedict 1972). The daug!:!~r languages ~f proto-
Tibetan, however, are at various stages of tonal dcvelopiiic «zing from
toneless to fully tonal (Sun 1995). These stages have to do with how closely
pitch correlates with the laryngeal states of onset and coda consonants. A
relevant question to ask, ihica, is whether these languages fit into the
classification of tonal languages or not. As Sprigg (1966:186) so pertinicatly
asks, “...are languages in which pitch features are relatable to such other
features as breath force and vowel duration to be classified as tone languages,
the associated breath-force and vowel duration features being at least to that
extent subordinated to pitch, or are they to be classified as stress languages or as
quantity languages, with regularly associated pitch features?”

Basic agreement in the description of the Tibetan tonal systems (where they
exist) lies in the claim that they have a high/low pitch contrast. The
disagreement seems to lie in three principal areas: 1) how closely pitch is
associated with the phonation of the onset and vowel; 2) whether or not there
are tonal contrasts within high and low register; and 3) the domain of tone (i.e.,
syllable, morpheme, or word).

Little has been don: ior the Tibetan languages in the area of acoustic
research to investigate these areas of dispute. Many of the Tibetan-type
languages of the Himalayas are reported as having some of the more fully
developed tonal systems :.: the Tibetan tonality continuum, with fully
contrastive tones. As will oe secii i: this paper, however, this characterization is
inaccurate. This paper, then, seeks to provide answers to some of the areas of
dispute for the southern Tibetan languages, and to provide an acoustic account,
and hopefully a more accurate description of how “tone” works in this group of
languages.
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1.2 Research methodology

This paper is based on a phonological and acoustic analysis of each
language. Before conducting acoustic analysis I developed a basic
understanding of the phonological system of each language using a phonemic
analysis based on a corpus of approximately 1,200 elicited words. Acoustic
analysis was conducted using CECIL and PRAAT, and the methodology
prescribed in those computer software programs. This is based on recordings of
between 250 and 400 words in each language. These words were selected as
representatives of the pitch, register, and vowel length contrasts with several
different points and manners of articulation in the onset (i.e. pa, paa, ta, taa, sa,
saa, ma, maa, etc..) These words were recorded in isolation four times each,
and in different frame drills. I was able to get between two and three different
speakers from each language to make these recordings, with the exception of
Sherpa for which I have recordings from only one speaker.

1.3 Written Tibetan comparisons

When eliciting and making recordings of words, I was careful not to have
recourse to Written Tibetan spellings. My intent was to avoid any influence that
Central Tibetan and “Chos skad” (the higher register) pronunciation might have
on these words. Most of my language consultants were illiterate.

2 PHONATIONAL AND ARTICULATORY COORDINATION
2.1 Voicing

In each of the languages studied, there is a four way contrast in voicing in
the obstruents. These four contrasts are: voiceless without aspiration, voiceless
sometimes with slight aspiration and followed usually by breathy voice
(devoiced), voiceless with heavy aspiration (followed by modal voice), and
voiced (voiceless preceded by voicing). Among sonorants, there is a potential
three way contrast, as in Dzongkha, and at least a two way contrast in the other
languages. These three sonorant contrasts in Dzongkha are voiced, prevoiced
voiced, and preaspirated voiced; and in the other languages: voiced and
preaspirated voiced. I begin with a discussion of the obstruents.

2.1.1 Obstruents

The four way contrast in obstruents is illustrated with the recordings taken
from Sherpa. The same phenomenon can be illustrated from the other languages
studied in this paper with little variation from language to language. (In fact, I
wonder whether the variation found in the oscillograms are as much a product
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of dialect variation as it is the variation in idiolects between speakers.) The four
words illustrated here are [de] ‘arrow’, [te] ‘horse’, [pPe] ‘wool’, and [the:]
‘loom’ in the oscillograms in Figures 1-4. Each oscillogram captures the brief
moments before and after the pronunciation of the beginning consonant of the
word. More precisely, the oscillograms capture 0.20 milliseconds before the
articulation of the vowel, and 0.05 milliseconds into its articulation. Each
figure, then, can be compared visually for the differences among the different
onsets.

In Figure 1, the word [de] ‘arrow’ begins with a brief period of voicing
with little amplitude and then tapers off to almost a complete silence, and is
followed by the voiceless release of the plosive [t]. This is then followed by the
voicing of the vowel [a]. It is more accurately transcribed as [dte]. The
articulation of the sound [d] is unlike that of the articulation of a voiced stop in
most languages of the world, where the voicing is carried throughout the
articulation of the sound, or begins with initial devoicing. Here in Sherpa, and
in many of the Tibetan dialects of the Himalaya, the voicing stops before the
release of the sound, and at the point it is released it is a voiceless sound. For
lack of a better term, I have referred to this manner of voicing as “prevoiced” to
make a contrast with an articulation that is fully voiced. There are no languages
studied in this paper that make a phonemic contrast between “voiced” and
“prevoiced” in the obstruent class. In this sense, the “prevoiced” series can be
viewed as phonologically voiced for obstruents, although iced sonorants are
fully voiced. For some speakers this obstruent series is 1:onounced as fully
voiced, as it would be in English or French. In word medi: ' osition, this series
is sometimes fully voiced, even by speakers who pronounce it as “prevoiced”
word initially.

0.6875

-0.7656 |
1.44161 Time (s) 1.69161

Figure 1. Oscillogram of Prevoiced Obstruent.
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While there is only a single series of voiced obstruent in the Himalayan
dialects studied for this paper, Edmondson (personal communication) reports
that a dialect of Amdo makes a contrast between something like the “prevoiced”
series in the Himalayas, and a “prenasal” series. The reported difference
between them is one of difference in amplitude of the sound waves prior to the
release of the stop. The “prevoiced” series has a small amplitude that tapers off
before the release of the sound, and the “prenasal” series has an amplitude much
like that of a nasal consonant, which is followed by a voiced plosive release.

0.6406

-0.859 4
1.5022 1.7522
Time (s)

Figure 2. Oscillogram of Voiceless Obstruent.

The waveform of the word [te] ‘horse’ is illustrated in Figure 2 It looks
much like the word [dte] ‘arrow’, but without the “prevoiced” articulation at the
beginning. It begins immediately with the waveform typical of a voiceless
plosive, and then transitions into that of a vowel. This onset series is voiceless,
and transitions into the articulation of the vowel quickly by comparison with the
other plosive series.

A third type of plosive in the Tibetan dialects is the so-called “devoiced”
series 3 It is characterized by a slightly longer voice onset time (VOT) than the
voiceless unaspirated series, and is accompanied sometimes by a small degree
of aspiration. This aspiration is by no means consistently articulated, and when

3 This series of sounds is referred to as “devoiced” by Tibetanists because it derives
historically from a voiced obstruent, as attested by Written Tibetan. In the modern Himalayan
languages, it usually does not camry voicing in the initial position of a word, but will
sometimes carry it word medially.
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not articulated, is indistinguishable in waveform from its voiceless unaspirated
counterpart. However, in Figure 3 it can be seen with a sligh:ly longer
articulation (accompanied by aspiration) than [te] ‘horse’ in Figure 2. The
variation in the degree of aspiration in the “devoiced” series is not phonemic,
and appears to be an acoustic characteristic of this series.

0.2422
h
p
0 a
-0.2891 |
0.488231 Time (s) 0.738231

Figure 3. Oscillogram of Devoiced Obstruent.

0.5312
th a I !
o . !

-0.7734
2.76778 3.01778
Time (s)

Figure 4. Oscillogram of Aspirated Obstruent.
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The fourth type of onset plosive is the voiceless aspirated series. This series is
heavily aspirated by contrast with the “devoiced” series, which is sometimes
slightly aspirated. The aspiration can be seen in the short oscillations of the sound
wave between the initial articulation of the stop and the articulation of the vowel in
Figure 4.

In summary, there are four types of obstruent onsets: voiceless unaspirated,
voiceless slightly aspirated (sometimes), voiceless heavily aspirated, and
prevoiced. These voicing contrasts have been illustrated with data from Sherpa.

2.2 Sonorant Consonants

Aside from the voiced sonorant consonants (i.e. voiced nasal stops and
laterals), I find two less common types of sonorants. The first is a voiceless
sonorant, better described as a pre-aspirated sonorant, which is found in all of the
languages in this paper. The other is a “pre-voiced” sonorant stop in Dzongkha.
Oscillograms of these onsets are given in Figures 5-7 .

In Figure 6, the wave form of the /I/ in [lop] ‘hand’ begins smoothly from
silence and continues in a strong wave form until it transitions into the vowel. In
Figure 5, the wave form of /I in /llop/ ‘say’ begins with an articulation
accompanied by a sound wave with little magnitude, falls off to silence, and then
continues with the voicing of /I/ just as in the word /1op/ ‘hand’. (I have transcribed
[11ap] ‘say’ with two /l/s to contrast it with the more conventional /i/ of /lap/
‘hand’.Itis apparent from the oscillogram that ‘say’ is not composed of two /1/s,
but for lack of a better convention I have used this to transcribe the “pre-voiced”
sonorant.)

0.875

0 it At "“'l"'\'l"{"]’”"l“}il'l1' [
|

|

-0.648
0.034814 0.334814
Time (s)

Figure 5. Oscillogram of /hlap/ ‘say’.
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0.9844

-0.6953 \
0.006514 0.406514
Time (s)
Figure 6. Oscillogram of /lap/ ‘hand’.
0.9922
tt
h 1 a
o4
-0.718 |
0.02 0.32

Time (s)

Figure 7. Oscillogram of /hlop/ ‘more’.
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In Figure 7, I illustrate the acoustic waveform of the pre-aspirated sonorant.
It begins with a period of brief aspiration, followed by a period of silence, and
thereafter the voicing of the sonorant.

The oscillograms of the three Dzongkha words /llop/ ‘say’, /lap/ ‘hand’,
and /hlop/ ‘more’ illustrate three manipulations of the phonatory and articulatory
systems. Dzongkha is unusual among the world’s languages for its seven way
intersegmental coordination in the phonatory and articulatory systems of onset
consonants. In Dzongkha, I find the following series of sounds in obstruents
and sonorants: fully voiced (sonorant), “pre-voiced” fully voiced (sonorant),
pre-aspirated (sonorant), “pre-voiced” (obstruent), “devoiced” (obstruent),
voiceless unaspirated (obstruent), and voiceless aspirated (obstruent). The other
languages have a six way contrast (without the “pre-voiced” voiced sonorant).

2.3 Coordination of the phonatoryl/articulatory systems

There is another way of viewing the contrasts in onset consonants among
the different Tibetan dialects than the apparent differences in the oscillograms.
This is through the notion of intersegmental co-ordination, specifically the
timing of voicing with relation to the articulation of the segments. The control of
voicing is physiologically independent from the movement of the mouth (the
phonatory system is physiologically independent of the articulatory system).
This independence gives rise to variation among languages and dialects as they
coordinate these systems differently.

Figure 8 illustrates the coordination of voicing and mouth movement in
onset consonants. The prevoiced obstruent begins with early voicing (or initial
voicing) in the medial phase, but tapers out before reaching the overlap phase.
Voicing resumes again in the overlap phase as it anticipates the vowel which
follows. The prevoiced obstruents are pronounced as fully voiced sounds
throughout the medial phase by some speakers in some dialects. Fully voiced
and initially voiced stops are not contrastive. The prevoiced obstruent, however,
is contrastive in phonation/articulatory coordination with the fully voiced
sonorant.

The pre-articulated sonorant is similar to the prevoiced obstruent in that both
have minimal onset voicing. The difference lies in where this voicing comes in
relation to the different phases of a sound. In the case of the prevoiced
obstruent, the initial voicing comes during the medial phase, but then resumes to
voicing in the overlap phase. In the pre-articulated sonorant, the voicing comes
before the medial phase of the sonorant. I have ascribed this initial voicing to the
onset phase until more is understood about this sound.
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pre utterance utterance
silence
| |

onset medial overlap medial
phase phase phase phase
fully voiced T} oeoeeeeeeeeofeeeeeene /\/\/\ /\/\/\ /\/\/
(not contrastive a
in obstruents) bm
initially voiced ~ —| -rmimmrmrmin s ’\/\/— W /\/\
b p a
fully devoiced [SRSIUURURUI ISR \/\/W
N a
b
voiceless unaspirated | \/\/\
p a
voiceless aspirated . - - - - - 3. - - - - - /\ /\/
P h a
preaspirated sonorant - ---cocccees \/\/\
h 1 a
prearticulated sonorant  .............. /\/\
1 1 a
silence voicelessness voicing

Figure 8. Intersegmenial Coordination in Tibetan dialects.

The fully devoiced onset obstruent begins with complete voicelessness
which is followed by a short period of aspiration. The period of aspiration is
much shorter than it is for the voiceless aspirated sound. The aspiration is
sometimes voiced even before the vowel is in its medial phase.
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The voiceless obstruent sounds (both unaspirated and aspirated) are
voiceless throughout the medial phase, the difference between them being that
the aspirated sound is voiceless in the overlap phase.

The pre-aspirated sonorant is voiceless in the initial medial phase of the
sound, but then begins to be voiced in the overlap phase as it transitions to the
vowel. Viewed in terms of coordination of voicing and movement of the
mouth, there are differences in time between when articulation begins and
voicing begins. On a scale of time from long to short, voiceless aspirated
sounds have the longest period of voicelessness, followed by fully devoiced,
voiceless unaspirated, and initially voiced.

3 WRITTEN TIBETAN AND MODERN PHONOLOGICAL
SYSTEMS

The southern Tibetan dialects are regarded as some of the more
phonologically innovative ones in the full Tibetan continuum. They are
considered to have reduced the complexity of the WT clusters to a considerable
degree, yielding modern reflexes with increasing tonal complexity. This is true
to a certain extent. However, the resulting consonantal reduction is not to a
simple voiced/voiceless contrast or a voiceless unaspirated/aspirated contrast.
As can be demonstrated for Dzongkha, there is a seven way contrast in the
phonational articulatory coordination of the onsets. In other dialects there is a
six way contrast.

It is clear that some features of the old syllable persist, manifesting
themselves in “phonation debris” in the onset. This “phonation debris” gives
evidence of a complex older syllable, but by means of synchronic articulations
that are not attested in other languages (to my limited knowledge). Particularly
interesting are the pre-articulated series in both plosives and sonorants (i.e.
prevoiced obstruents and prevoiced sonorants).

r WT Dzongkha
/PHA/ ‘cow’ [p el
MDA’/ ‘arrow’ [dte]

| /BO/ ‘call’ [p"ed]
/SBO/ ‘swell’ [bpo]
/SLAP/ ‘say’ {l13p]
/RMA/ ‘wound’ [mme™1]
/LHAGP/ (WDz) | ‘more’ {hlsp]
/SNA PA/ ‘nose’ [hne:p]
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The fact that consonantal bulk has not been completely reduced opens up the
possibility that tonal reflexes are not as transparent in this cluster of languages
as originally reported in the literature, or at least not as manifest as some
literature is inclined to suggest.

4 PLACES OF ARTICULATION IN THE TIBETAN DIALECTS

Thus far, I have discussed the phonational/articulatory coordination in the
obstruent and sonorant series, where the five languages studied here have
shown remarkable similarity. There is little variation among them. I now turn to
a discussion of the places of articulation in the Tibetan dialects. It is in this area
that the dialects exhibit more variation from one another. I first give a chart of all
of the phonemes found in all of the dialects. Phonemes which do not occur in
every dialect are noted in parentheses. A discussion of the places of articulation
in each manner follows.

Phoneme Chart of the Tibetan Dialects

Bilabial Alveolar  Postalveolar Retroflex Palatal Velar

Plosive p b t d u d k g
ph p th £ thr  th kh K
Fricative (1(B] s z 3 ® © [x][y]
(s"
Affricate t iz tf dz (t¢)
(ts)
tsh t* tfh
(tsk)
Bilabialized (ptf) (bptf)
Affricate (ptfh) (ptf®)
Nasal m n (hn) n 0
Approximant 1 il
¢ (ho) j w

Sounds in () parentheses do not occur in every dialect.

Sounds in [] brackets are phones, but are included to illustrate that it is in the
fricatives and affricates that the greatest diversity in places of articulation
occurs.
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4.1 Obstruents

There is a four way articulatory contrast in obstruents: bilabial, alveolar,
retroflex (alveolar with a rhotic articulation), and velar. There seems to be little
variance among languages in this area.

Bilabial Alveolar Retroflex (rhotic) Velar
p b t d t1 dx k g
ph p° th tha  ths kh kP

4.2 Sibilants/Affricates

While the same basic phonational system occurs in each of the dialects, and
there is uniformity in point of articulation in the obstruents and nasal sonorants,
there is a considerable degree of variation in the articulatory system among the
fricatives and affricates. The inventoried fricatives are given in Table 1.

Bilabial | Alveolar | Postalveolar | Retroflex | Palatal | Velar
Lpricarve [ @181 s [z ] [ 5| 19 | ¢ [l
Table 1. Articulatory positions of fricative phones.

Sounds which are not phonemes (not contrastive) are indicated in square
brackets. The velar fricatives [x], and [y] are variants of /k/ and /g/ in
intervocalic position, and are found in Dolpo Tibetan, although the process of
lenition also seems to occur to a certain extent in other dialects. Similarly, [§]
and [f] are variants of /p/ and /b/ in intervocalic position. These are quite
frequent in Dolpo Tibetan, and less frequent in other dialects.

/s'/ only occurs in Sherpa, and in fact the whole matter of the palatal offglide
after fricatives and sonorants is quite thorny. It is difficult to hear whether the
pronounced sound is /s¥ or /f/. /s/ only occurs once in my data in Diaspora
Tibetan: /sen] sepgl/ ‘single’. /¢/ only occurs in Dolpo Tibetan where it is
contrastive with /{/, as illustrated in Table 2 below.
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¢ )
meat cel fe rel tsu we | deer
. xir(ttx:gﬁgg ¢cend me Jeai mushroom
east cerl fen tfi mi narrowness
rip ce: fen tsio pu broad
ce take [honorific] | ¢&: fet know
yam celd le
fruit ¢inl tol fimd bu tasty
four it §id nupi three days ago
i | field ¢ind §i die
farmer cind led |l fiep tfi phuld | 00 o
louse ¢ik1
® | shoes ¢l dzend || fizl jackal
yoghurt, curd cod fom ne degd | invite
0 | comb hair ¢olgen de || fok1 ne: dend | call
wing coki pe fom1 be rice (unhusked)

Table 2. Palatal/alveopalatal contrast in Dolpo Tibetan.

4.3 Affricates

The affricates seem also vary to a considerable degree both in point of
articulation and coarticulation. The affricates have the same contrast in
phonational articulatory coordination as the obstruents. Thus, for example, /tf/
is also contrastive with /dtf/, /tfh/, and /tf*/. The aliiicaics which occur in
these dialects are shown in Table 3.

Alveolar Postalveolar Palatal Bilabialized
Postalveolar

b

P R O O~ 0 L JO B0 ptf ptf
tsh | s | th | " | teh ptfh_| ptf"

Table 3. Affricates.

/t¢/ and /t¢h/ occur in Dolpo Tibetan and are contrastive with /tf/ and /tfh/,
similarly to the contrast illustrated in Table 2 above. The complex bilabialized
postalveolar affricates occur only in Dzongkha.
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bptf ptf pt§/pts" ptfh
Gloss Voiced| Gloss | Vlessy Gloss |Devoiced] Gloss|Aspirated
disappear bptfe:d [hang iptfE|bird ptfel  |clean iptfhe:M
honey bptf:4 |monkeyiptf3al |cliff ptfe:?d  |polish iptfhe:?1
lose bptfe: hen ptfamd  |broom iptfhe:m1i
rice (unhusked) ibptfe:24
sand ptf"fem! |rosary iptfhem1
half iptfhe:?
fill bptfod buckwheat i ptfo:
pour bptfo flee ptfo:d
grain bptfud rich iptfhupi

Table 4. Bilabial alveopalatal afficates contrastive for four manners (Dzongkha).

4.4 Sonorants
4.4.1 Nasal

The nasal sonorants, like the obstruent series, vary little from dialect to
dialect with regard to place of articulation: bilabial, alveolar, palatal, and velar.

Bilabial Alveolar Palatal Velar
m n (hn) n ]

There is an aspirated nasal /hn/ in some dialects of Dzongkha, otherwise
aspirated nasals are not encountered.

4.4.2 Approximants

There are six possible approximants in this group of languages, although
not all six are evident in each language:

Alveolar Palatal Velar
1 hl j w
r (hr)

The aspirated approximant /hr/ does not occur in every dialect.
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4.5 Vowel phonemes

Tone systems are the focus of this study. As such I have not applied the
same rigor to the study of vowels as I have to the study of pitch and its
interrelation with onset and coda consonants. The exact acoustic quality (i.e. the
formant values) of certain sets of vowels is often quite elusive, and without
rigorous acoustic study, one cannot be fully sure of what one is hearing.
Bearing this in mind, I suggest the following vowels for each of the dialects.

Vowel Chart of the Tibetan Dialects

Front Central Back

Close 1

) u
Close-mid ()
-~ &

I have used several notations in the vowel chart. I have enclosed the close
front rounded vowels in parentheses to indicate that they do not occur in every
dialect. That is, these vowels are a central part of the vowel contrasts
everywhere but in Sherpa, where they seem to occur only in words that are
borrowed from Central Tibetan. These vowels occur most frequently in
Diaspora Tibetan and Dzongkha, and to a lesser extent in the other dialects.

Vowels that are encircled with an oval or circle are those for which an
allophonic relationship can be demonstrated, and this holds true for each of the
dialects. In no dialect is the second vowel of the vowel pair a vowel phoneme.

Vowels that are boxed with a square with rounded corners are problematic
in each of the vowel systems. Thus for example, it isn’t always clear whether
the vowel is /e/ or /¢/ in short vowels, and as such whether or not /¢/ occurs
only in long vowels where it is clearly heard as such. Similar distinctions are
also difficult to hear between /3/ and /e/, and /3/ and /o/. See Figure 5.
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Cooe_| e pinspors) Sherea | Lhom | L
i |field fid  [find find find g3 [cind  [cind
die Jil §il fid §1Y ¢il i
decay ry:d (ryl ry
y cry gyl nyA
. spirit seml |sem]  |siemd sim1 sem
know fe?1 |[fed s'eud fe:l cel fel
e € &|eight pke:M|kie?)  [pkigd dze |gix? |gxtd
8 |blemish ke |kignl  |kioni tfen1 |kign1 |kigni
3 |leg (hon.) f3pd  |fepl 3p4 {3bd cepd
eat sed [sel sep™d sohd sen’
e meat fel |fel el fe jel el
earth, ground |se®1  |se] s31 sel se
east fert  |fer] (fari fer cerl  [cerd
u body zw:?d |sukl po |dZ'y syd bu 31,0134 lud
three sumi [sum] sumi sumi  |suml |suml
o yoghurt, curd|fo4 ol fod fod ¢od cod
tooth sof1  [soP1 sod sot sol
pluck po:?1 ko?1
° neck (front) d3zin bi ok 3;:1 ;I,Z:

[o] is not a phoneme, but I have included it to illustrate its occurrence in
syllable final position preceding a glottal stop or unreleased [k]. [e] [e] and
[®] are obviously not a single phoneme, but the pronunciation of ‘eight’ nicely
illustrates the variance between dialects, which is also true for the variation
within a single dialect. More work needs to done on the front open vowels.

Table 5. Vowel contrasts.
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4.5.1 Contrastive vowel length

Vowel length is contrastive in certain environments. For all of the dialects
studied here, vowel length is contrastive in words which are monosyllabic and
open. This is illustrated in Table 6.

Gloss Short Long Gloss
Dzongkha distance thsi the:1 pas§ by
cow p3 pe: rapids
Tibetan word kel ke:1 pillar
Diaspora | ghost nfed nfe: rice
Sherpa horse t3y te:Y shlgn
wheat 134 nte rice
) die i fi: learn
Lhomi drunk siV fed receive
Dolpo meat cel Jert deer
Tibetan | cow p°e/ p°g:d wool
Mugu body hair pul phu:i cliff
Tibetan mask be/ be:d goitre

Table 6. Short vs. long contrasts in open monosyllables.

The dialects differ in other possible environments where length is
contrastive. Dzongkha and Sherpa are distinct in that they exhibit a length
contrast in closed monosyllables. This is illustrated by the contrastive pairs in

Table 7.

Short Gloss Long Gloss
pham1 parents pha:mi female pig
Dzongkha  ["h3my to cross thd:m1 honest one
kam1 dry ka:mi foot
sler hail sle:rd white
Sherpa 1sn1 bu elephant le:gd cow
m3f down me:r butter

Table 7. Short vs. long contrast in closed syllables in Dzongkha.

In other dialects, a length contrast is apparent in the first syllable of a
disyllabic word. Dolpo Tibetan would appear to be unique in that the second
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syllable can also be contrastive for length (i.e. [te1 te:V] ‘mule’ and [teel kel]
‘saddle’; this happens through morphological processes).

4.5.2 Differences in vowel length between registers

1 need to insert a parenthetical note here about vowel length. I find that
vowel length is a phonological phenomenon and not an acoustic one. There is a
decreasing difference in acoustic length between syllables of certain types from
high to low register. The greatest difference in length is between syllables in
high register. Thus in Sherpa, closed syllables have an average length difference
of 2X (n=32) in high register, and open syllables of 1.6X (n=40). In low
register the average difference of length between short and long open syllables
is 1.33X (n=45).

For many words in low register, the difference between short and long is
overlapping. In fact, it would seem that what is described as a length difference
by mother tongue speakers is more accurately described as a difference in vowel
quality, not quantity. Thus, /da/ ‘arrow’ is regarded as short, and /thaa/ ‘loom’
as long. Under the scrutiny of acoustic analysis, however, the vowels of both
words are approximately 200 ms in length. The distinction between them, based
on my transcription, is one of vowel quality. /da/ ‘arrow’ is more accurately
transcribed as [dt34] ‘arrow’, and /thaa/ ‘loom’ is more accurately transcribed
as [thg:{]. This vowel quality difference is perceived as a vowel length
difference by mother tongue speakers. The perception is acoustically accurate in
high register in words like [t3Y] ‘horse’ and [te:N] ‘sign’, but not so for low
register.

5 TONE AND SUPRASEGMENTAL PHENOMENA

In the previous sections I have described the major segmental characteristics
of the five Tibetan languages studied for this paper. This description will now
serve as a basis for the study of register and tone.

The diachronic route by which tone has developed in the Tibetan languages
through the neutralization of a voicing contrast in the onset is less common
among the Tibeto-Burman languages found in Southeast Asia or in languages
from other linguistic families. In such languages, it is believed that tones were
already in the language before the loss of voicing multiplied them. After voicing
neutralization, the number of tonal contrasts available to the language
significantly increased, depending on what phonations were neutralized. It will
be remembered that Tibetan as it was written in the seventh century was an
atonal language, and as such did not have pre-existing tones. As the complex
WT onsets are neutralized, the modern synchronic systems are different than
what might be encountered in a language that already had pre-existing tones.
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The evidence in this paper corroborates that the Southern Tibetan languages are
only just emerging from a state where voicing and other features were
contrastive on the initial consonant, and pitch contrasts within a register can be
correlated with thyme contrasts, and not a pre-existing tone.

In the following discussion, I describe the basic typology that is shared by
each language. These languages share a common register pitch system on the
monosyllable. However, they differ from one another in the kind of system at
work in polysyllabic words. I will first describe the system as it works on the
monosyllable, using Lhomi as an example. I will then turn to a discussion of
each of the languages as they fall into different patterns of word tone.

5.1 Register and tone on the monosyllable (an example from
Lhomi)

In my view, tone in Lhomi and the other languages is best described as
emergent tone accompanied by phonational and length contrasts. There is a
high/low pitch contrast on monosyllables that is accompaiiied among other
things by a phonational register difference. In keeping with the correlation
between pitch and voice quality, it has become standard to refer to the two
registers as high and low register, and this convention is followed here. The
following is a summary of the major phonetic features which characterize high
and low register in Lhomi (and the other languages studied here).

High register “tense”:
* modal voice on the vowel
* glottal stop on vowel-initial syllables
* strong aspiration
¢ plain stops and affricates are voiceless

Low register “lax”:

* absence of above

¢ often breathy voice on the vowel

* voiceless stops and affricates vary between slight and no aspiration

* vowels are longer than their high register counterparts; vowel quality
contrasts are maintained rather than vowel length contrasts
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5.2  The interaction of phonation and pitch on monosyllables

5.2.1 Onset phonation and pitch are contrastive; voice quality is
not (dt/t)

As indicated above, a breathy voice quality does not always accompany
monosyllables in low register. This is particularly true for monosyllables which
begin with voiced obstruents. While the pitch which accompanies modal voice
is characteristically high, syllables which begin with a voiced obstruent (and
modal voice) are always followed by low pitch (there are no syllables which
begin with voiced obstruents which are high in pitch). The F@ traces of a
syllable which begin with a voiced onset are illustrated in Figure 9. (In figures
9-12 I have followed the convention that F@ traces of short syllables are given
in solid lines, and long syllables in dotted lines. The F@ traces of high and low
register syllables are distinguished by the color of the lines: grey represent F&
traces of high register and black lines low register.)
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bpu\l worm

Figure 9. The Pitch traces of syllables that begin with prevoiced obstruents.

Plain voiceless unaspirated obstruents are always followed by high pitch, and
the voice quality of the vowel which follows is modal. The pitch traces of these
syllables are illustrated in Figure 10.
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Figure 10. The pitch traces of syllables that begin with voic:!ess obstruents.

The words [gko] ‘head’ and [keV] ‘command’ are illustrative of the fact that
pitch is contrastive in modal voice when the phonation of the onset (voiceless
vs. voiced) is also contrastive. Here we see evidence for the fact that voicing
produces a “lowering” effect on the pitch of a syllable.

5.2.2 Pitch and voice quality are contrastive; voicing is not (th/t)

As noted above, aspirated stops in high register are strongly aspirated, and
stene i low register lack this forcefulness, varying between slight aspiration
a4 none ai all. It will be remembered that this slightly aspirated consonant is
known among Tibetanists as a “devoiced” consonant. While both onsets are
voiceless, the pitch and voice quality which follows them is different:
monosyllables which begin with strongly aspirated onsets are followed by
modal voice and high pitch, while the “devoiced” onsets are followed often by
breathy voice and always by low pitch. The pitch traces of these monosyllables
are illustrated in Figure 11.
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Figure 11. Pitch traces of syllables that begin with voiceless aspirated and
devoiced obstruents.

Pitch and voice quality can also be the sole contrasting features for words
which begin with sibilants. It is in the devoiced series that we see voicing
neutralization, so that pitch and voice quality carry a more salient role in this part
of the phonological system.

5.2.3 Pitch and voice quality are contrastive; onset phonation is
not (n)

Pitch and voice quality are contrastive in monosyllables that begin with
sonorants. It is among syllables that begin with sonorants where we see that
pitch and voice quality are the sole contrasting features between registers. There
1S no contrast in voicing or phonation in the onset (with the exception of
Dzongkha, which has the prearticulated series). The pitch traces of
monosyllables that begin with sonorant stops are illustrated in Figure 11.
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Figure 12. Pitch traces of syllables that begin with plain voiced sonorants.

The geometry of the pitch traces given in Figure 12 is essentially the same in
both high and low register: rising-falling. The geometry of the pitches that
follow obstruents in high and low register are different from one another:
sharply falling in high register, and much more leveled in low register. This is
evidence that when the syllable begins with a nasal stop, onset phonation does
not affect the following pitch, and that the pitch and voice quality have acquired
contrastive salience in the phonological system.

In Dzongkha, the “pre-articulated” sonorant (i.e. [lI3p] ‘say’) is always
pronounced with a high tone, so that pitch is predictable on the basis of the
onset phonation. The pitches of the high register sonorant, prearticulated
sonorant, and the low register sonorant in Dzongkha are illustrated in Figure 13.
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Figure 13.  Pitch traces of syllables with 3 sonorant onset phonations in
Dzongkha.

5.2.4 Variability in Pitch Height

The F@ traces illustrated in Figures 9-12 represent the normative pitch
contrast between high and low register. However, sometimes pitch height is not
contrastive, and this can be true regardless of the onset type. This overlap in
pitch height can be illustrated in syllables beginning with voiceless and
‘devoiced’ stops in Dzongkha, as illustrated in Figure 14. The beginning F&
value for the low register word [te:{] ‘flag’, in the initial position of an utterance
begins at a level where high register pitch begins. The initial pitch height of the
high register syllable [te:?1} ‘tiger’ begins at the same height as the word [te:d]
‘flag’, with the result that the two pitches overlap in initial pitch height.
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Figurel4. Overlapping beginning and end points in high and low register in a
single utterance.

While the initial pitch of [te:d] ‘flag’ is 48 semitones, within the first fifty
milliseconds it drops to 44 semitones, and then maintains a level pitch for the
duration of the word before dropping off slightly at the end. The word [te:?1]
‘tiger’, on the other hand, begins at over 47 semitones, but instead of dropping
off quickly makes a prolonged descent at a constant rate to the same end point of
[ta:d] ‘flag’ at 44 semitones. The pitch tracks of the two syllables have roughly
the same beginning and end point, but markedly different ways of ‘traveling’
between the two end points.

In his classic study of tone, Pike raises the possibility that “contours may
differ in characteristic other than direction of glide” (1948:9). This would
include such things as rate of fall or rise, “correlations between the time and
distance of rise”, and even “differences in correlation with glottal stop”.
Although Anderson (1978) agrees that this might be a theoretical possibility, he
concludes that since no serious studies had been cited in the literature to confirm
Pike’s notion, any tone can be distinguished phonetically by specifying just the
beginning and end point. The various differences between contours, then, can
be taken as differences between beginning and end points, and the phonetic
implementation of pitch in traveling between these two points. The tone
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literature with which I am familiar has adopted Anderson’s point of view, and
as far as I know, there have been no challenges to it.

In Dzongkha (and the other languages studied here), however, there are
patterns like the one illustrated in Figure 14 that corroborate just the
representations that Pike (1948) posits as theoretical possibilities. The contrast
between the pitch values of the two syllable types is not quantitative but
qualitative.

The situation presented here is analogous to what is found in the Wu dialects
of Chinese. As reported by Cao et al. (1989), there is disagreement on the issue
of whether observed phonation type differences in syllables beginning with
‘voiced’ and ‘voiceless’ consonants stem from an inherent property of the
consonants themselves, or of the following vowels, or of the entire syllable.
The position taken by Cao et al. is that “the contrast of ‘voiced’ consonants and
voiceless consonants...is more related to a difference in glottal adjustment
which causes a more breathy phonation to follow the ‘voiced’ consonants than
to the actual presence or absence of voicing.... Phonologically this property is
inherent in the consonants but its clearest phonetic manifestation is in the onset
to the vowel” (1989:158).

Like Wu Chinese, the clearest phonetic manifestation of the difference
between breathy and modal (i.e., devoiced and voiceless) syllables in Dzongkha
is in the onset to the vowel, where there is a definite contrast in pitch height
which is not necessarily found in the onset of the syllable. The voiceless and
‘devoiced’ syllable are neutralized in voicing with the result that initial pitch
height can be high in syllables beginning with ‘devoiced’ onsets. The
difference between them is apparent, however, in the transition between
consonant and vowel where voice phonation begins. These are clear indications
of the effect of voice quality on F@, which as in Wu Chinese, “may be a more
powerful influence on pitch than plain voicing is” (1989:157).

The variant pitch pattern illustrated here by the word [te:d] ‘flag’ is
indicative of a qualitative difference between the registers. Pitch is not always
just high or low but affected by “characteristics other than direction of glide”;
specifically pitch in these languages is affected by the various features which
make up the phonation bundle of a register. Similar phonation types in the
onset can lead to a situation where initial pitch is also similar, but a contrast in
pitch is maintained where voice quality differences are apparent. This has the
unusual effect that pitch differs in shape rather than height.
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5.3  Pitch contrasts within a register
5.3.1 Nouns

In Figures 9-12 there is some difference in pitch between short and long
syllables (noted as solid and spotted lines, respectively). The pitch of a short
syllable in high register can be characterized as “sharply falling” while the pitch
of a long syllable as “postponed falling” in comparison to the short syllable. The
pitch of long monosyllables in low register is in some instances “rising-
falling”. Put another way, the difference between short and long syllables can
be described as a contrast between an immediate fall and a postponed fall.

As with the variability of pitch height between registers, a similar thing
happens with the pitch of short and long syllables. The pitches of both syllables
begin their falls and end them at roughly the same place, but the route by which
the pitches travel are different. Again, this has the unusual effect that pitch
differs in shape and not by the beginning or ending point of the pitch of the
syllable.

5.3.2 Verbs

While the contrast in pitch between short and long syllables is washed out in
nouns (to which few suffixes are added), this contrast is readily apparent in
monosyllabic verbs with suffixes. The pitch contrast in each register is one of
“sharply falling” vs. “slightly rising”. The F@ traces of short and long syllables
are illustrated in Figure 15, and the glosses of these words are given below
(again illustrative data is from Lhomi).

[§1Y son\] ‘he died’ [siV soni] ‘he got drunk’
[fi:1sogVN]  ‘helearned” [{ed sopV] ‘he received it’

While pitch is contrastive within a register, the pitch is not contrastive for a
single syllable type: sharply falling pitch correlates with short syllables, and
level pitch correlates with long syllables.
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Figure 15. Contrastive pitches within a register.

5.3.3 Pitch levels within a register

In this paper I have shown that the level/falling contrast within a register
reported for Tibetan languages of the Himalayas is somewhat inaccurate. In the
case of monosyllabic nouns (with litle affixation), the contrast is better
described as quickly falling or a postponed falling in high register, and mid
falling or mid rising-falling in low register. In the case of monosyllabic verbs
(with affixation), there is a distinct level contrast in both registers, and this pitch
contrast correlates with short and long syllables.

There are a few pairs of words for which there is a pitch contrast within a
register, but the contrast is not one of level/falling. Rather, the contrast seems to
lie in a distinction of height. For example, speakers of the Solo dialect of Sherpa
make a pitch difference between [s'er] ‘hail’ and [s’e:rd] ‘gold’ in high
register, and between [d3id] ‘onyx’ and [d3ii] ‘four’ in low register. The
difference in pitch is illustrated in Figure 16.

The difference between [s'er1] ‘hail’ and [s’e:rd] ‘gold’ is also one of
length. This seems to be another way that length correlates with pitch
distinctions: short syllables are high and long syllables are low within a register.
In the case of Sherpa ‘gold’ and ‘hail’, the pitch of [s'e:r] ‘gold’ is in the lower
ranges of high register, while the pitch of [s'er1] ‘hail’ lies in the upper ranges
of high register.



30 Stephen A. Watters

An analogous contrast happens in low register, but the mechanism by which
it is realized is not vowel length, but rather voice quality. The word [d3id]
‘onyx’ is breathy and [d3ii] ‘four’ is modal, and they are contrastively
pronounced at the lower and upper ranges of pitch in low register.
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Figure 16. Three Pitch levels evident in Sherpa.

The difference between pairs of words illustrated in Figure 16 suggests the
existence of a three level tonal system for a limited set of words, where there is
a contrast between high and low melody in both the high and low registers. The
low melody of high register and the high melody of low register overlap in
pitch, as illustrated in Table 8.

Register Melody | Chao Number
H 42
High
& L 33
Low H 33
L 22

Table 8. Overlapping pitch of high and low register.

However, most words do not separate into contrastive tone levels. Rather,
the pitch level at which words are uttered can vary a great deal within a single
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register, which makes it impossible to establish any kind of distinctive pitch
height levels. Normally, the acoustic space between registers leaves little room
for distinctive pitch height levels at all. And yet, [ have demonstrated here two
mechanisms (operative only in a few select examples in Sherpa) by which pitch
levels are established within a register: contrastive syllable length (short/long
syllables), and contrastive voice qualities (modal vs. breathy voice).

5.4 Summary of the basic tone typology on a monosyllable

In summary, it is possible to have four contrastive pitches in certain
phonological and syntactic environments. In monosyllabic suffixed verbs these
are high falling, high level (slightly rising), mid falling, and mid rising-falling.
In monosyllabic nouns these are high sharply falling, high postponed falling,
middle falling, and rising-falling.

The “falling” and “level” contrast within a register is predictable on the basis
of the length of the syllable. This is illustrated in Table 9.

Noun Verb
Short Long Short Long
. . high sharply | high postponed| . . . high level
High Register falling falling high falling (slightly rising)
. . . . . . . . mid rising-
Low Register|{ mid falling rising-falling | mid falling falling

Table 9. Predictability of level/falling contrast based on syllable length.

These four pitches, in most cases, can be derived from certain phonational and
segmental clues. I summarize the correlation between onset phonation and
register in Table 10 below. Only in the case of the plain voiced sonorant is
register unpredictable. It may be either high or low.

| Consonant Class Register | Predictable |
Plain Obs, Aff, Fri High Yes
Aspirate Obs, Aff, Fri, .
La[t,eral o " High Yes
| Prearticulated Sonorant High Yes
‘Devoiced’ Obs, Aff, Fri Low Yes
| Prevoiced Obstruent Low Yes
Voiced Fricative Low Yes
_Plain Sonorant High, Low No

Table 10. Predictability of register based on onset phonation type.
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6 THE DOMAIN OF TONE

In the previous section, I illustrated the basic tonal typology which is shared
by all of the dialects. This basic typology is descriptively accurate for a
monosyllabic word. Beyond the monosyllable, however, the languages differ
considerably from one another, according to the domain or purview over which
tone extends.

The acoustic data studied for this paper point to three kinds of tone systems
within the general Himalayan tone typology: syllable based tone, as in Lhomi
and Dzongkha; word tone templates, as in Dolpo and Mugom Tibetan; and word
tone where one particular tone pattern extends over the whole word, as in
Sherpa. Each of these types will be looked at in turn, but first a word of
explanation about syllable tone. The syllable based tone in this group of dialects
differs from some other Tibeto-Burman languages which are highly tonal in
nature, where the tonal features are one of the primary distinguishing marks of
the syllable. Rather, in these Tibetan dialects each syllable tone has a distinctive
shape that is conditioned by the onset, voice quality of the vowel, and rhyme
shape. But as such, it is predictable from these phonetic clues, and not
contrastive. This is different from the word tone systems of some other
languages studied in this paper, where there are at most only four pitch patterns.
Pitch in the syllable domain languages can take on numerous phonetic shapes
depending on the segmental and phonational qualities on which it is
superimposed.

6.1 Word tone
6.1.1 Tone templates (Lhasa Tibetan)

I begin by looking at word tone systems of two types: one where there are
four shapes on the monosyllable, and one which is similar to the word tone of
Lhasa Tibetan (templatic) system. I first consider the tone template system.
Mazaudon (1977) summarizes this system nicely for modern Lhasa Tibetan, as
reproduced in Table 11 below. For an autosegmental account of this same
phenomenon see Yip (1993).
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monosyllable | disyllable | trisyllable three +
55 5555 555555 | 555555..55
22 2255 225555 | 225555..55
52 5552 555552 | 555555..52
21 2252 225552 |225555.52

(adapted from Mazaudon 1977:82)
Table 11. The tones of modern Lhasa Tibetan.

In the Lhasa system, only a monosyllable is distinctive for the four
contrastive pitches. The non-initial syllable in polysyllabic words is not
contrastive for pitch height (or voice quality) and is always overlaid with a high
pitch, regardless of its pitch in isolation or citation form. A syllable which is
falling in isolation is also falling when it is the final syllable of a polysyllabic
word, otherwise it also loses its contrastiveness for level or falling melody.
When a word ends in an unstressed syllable, the penultimate syllable carries the
level/falling contrast.

6.1.2 Dolpo Tibetan (and Mugom)

Like the other languages of the region, Dolpo Tibetan exhibits a four way
pitch contrast on the monosyllable. The Dolpa pitch system is the most similar
to the Lhasa system of the other dialects studied for this paper. As in Lhasa
Tibetan, there is no contrast for height in the non-initial syllables, but unlike
Lhasa Tibetan, the final syllable does not carry a contrast for level vs. falling.
This can be illustrated in Table 12, which follows the same conventions as those
where Lhasa Tibetan is exemplified. Pitch on the final syllable of a Dolpo
Tibetan word is always “high falling”. This syllable pattern is further illustrated
in the pitch traces in Figures 17 and 18 below.

7 monosyllable | disyllable
55 5552

I 52 5552
22 2452
132 2452

Table 12. The tones of Dolpo Tibetan.
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In Figures 17 and 18, the same basic pitch pattern is present in the second
syllable of each word, regardless of the phonation of the onset or the shape of
the rthyme. The pitch of disyllabic words which begin with high register
phonation is level or rising, with a fall at the end. In words which begin with
low register phonation, the pitch is rising, also with a fall at the end. The second
syllable is high, regardless of the citation form of the second syllable. Thus, in a
word that begins in high register, the jump up in pitch to the second syllable is
hardly noticeable. Pitch in disyllabic words in high register is level or slightly
rising. A word that begins in low register has a much larger pitch gap to
overcome in reaching the height of the second syllable, and the phonetic output
is a rising pitch (see Figure 18).

IS NVA WA Y
Lo\ |

110

hertz

tel te:) te:1 thel wel tsoni d3uﬂj§

100

1 51 101 151
millisecond

Figure 17. Pitch in Dolpo Tibetan when the first syllable is High Register.

Although in monosyllables a high level pitch is associated with a long
rhyme, and a falling pitch is associated with a short rthyme, neither of these
patterns holds true for polysyllabic words. Thus for example, in the word [te1
te:Y] ‘mule’, the first syllable is short and level, and the second syllable is long
and falling; the first syllable in the word [the1 wel] ‘dust’ is short and rising.
This is especially unexpected since the second syllable is unstressed and begins
with a voiced onset, phonetic conditions that induce a falling tone in other
syllable tone languages like Lhomi and Dzongkha (i.e. Lhomi [thul wel]
‘dust’). The rising pitches of {weld wel] ‘frog’ or [deiwe1] ‘moon’ in the low
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register are similarly unexpected when compared with the syllable based pitch
languages for the same word e.g. Dzongkha [de{wel] ‘month’.

hertz
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Figure 18. Pitch in Dolpo Tibetan when the first syllable is Low Register.

The pitch pattern in disyllabic words is like a template. Each syllable must fit
into the template regardless of its characteristics in citation form (or underlying
form). The non-initial syllable carries high pitch, with no designation for
register. Similarly, it does not carry any designation for level/falling. It is
always high falling.

In transcribing disyllabic words, I find that a helpful auditory clue is
listening for a perceived stress on the second syllable (high register) and a jump
up in pitch to the second syllable (low register). By following these two clues, I
can accurately note which of the two patterns the word belongs to.

6.1.3 Polysyllabic words in Dolpo

Our analysis of pitch in words with more than two syllables is severely
limited, since it would require extending this study to include a morphological
analysis. However, a limited set of data on compounding suggests that the tonal
domain extends no further than two syllables. In the case of trisyllabic
compounds the extra syllable carries its own tone, while in the case of a
quadrisyllabic compound, both pairs fit into either the high or low register
pattern for disyllabic words. These patterns are given in the Figures below.
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Figure 19. Distinctive pitches in derivational compounding with the word

»

“tree”.

In Figure 19, the words [phi:1 koY] and [jeld keV] both follow [finY] ‘tree’
to derive the words ‘tree bark’ and ‘tree branch’, respectively. The word [phi:1
ko] follows the high register pattern and [jeld keV] the low register pattern. I
presume that if these words were to follow the Lhasa tone template, they would
both have similar pitches. However, it is clear that both words carry the pitches
they would have in isolation, i.e. they both carry the pitch that is normally
assumed by words which begin with high and low register, respectively. Pitch
does not extend beyond two syllables.
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Bat

Figure 20. A four syllable word with pitch patterns of both low and high
register.

In Figure 20, I illustrate the pitch trace of the compound [phel lenY tod
tek™] ‘bat’. While the word is one morpheme in English, it is at least two
morphemes in Dolpo Tibetan, and perhaps three, depending on whether or not
[tod] ‘move’ and [tek™] ‘??” should be thought of as separate morphemes. In
either case, the four syllables pattern as two pairs: the first pair assuming a high
register disyllabic pitch pattern, and the second pair assuming a low one.

I wonder how this compares with a word of similar derivation in Lhasa
Tibetan. Does it follow the pattern in Table 11, as given by Mazaudon (1977),
or does it break apart into two pitch patterns as in Dolpo Tibetan?

6.1.4 Word tone (Sherpa)

In the preceding section I described the word tone template system as it
appears in my data for Dolpo Tibetan. The word tone system in Sherpa,
however, is different. The four tones which are in evidence on a monosyllable
extend across the length of a word (including its affixes). These characteristics
are illustrated in the following discussion.

The level/falling contrast is most apparent in words where both onsets of a
disyllable begin with a sonorant (and as such are not predictable indicators of
the inherent pitch of a syllable), as in [mi1 lami] ‘dream’ and [me1 1il]
‘earring’. The pitch of the first syllable in both words is basically level,
although the pitch of the first syllable in [mi1 lamA] falls slightly and the pitch
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of the first syllable in [me1 1i1] rises slightly to meet the pitch of the second
syllable. This is illustrated in Figure 21.

44 1

42 1

40 1

38 1

36 1

Semitones

34 1

32 1

30
0 250

Milliseconds

v mil1 lemY ‘dream’ me i1 ‘earring’

Figure 21. Pitch in Sherpa disyllabic words when the onsets of both
syllables are sonorants.

The pitches of the second syllable, however, are clearly dif ferent: [me1 1i1]
is slightly rising, and [mi1 lami] is falling. A similar pitch pattern is evident in
the words [te1 rup] ‘give’ and [te1 ri1] ‘all’ in high register, and [pgd lend]
‘cow’ and [ped pupi] ‘descend’ in low register, as in Figure 22.
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Figure 22. Four Pitch shapes in Sherpa disyllabic words.

There are parallels between the pitch heights of the second syllable, and the
three pitch levels in Sherpa monosyllables. The second syllables of the four
words in Figure 22 are contrastive for three pitch levels. The second syllable of
[teY ri1] “all’ is the highest of the pitches (high register, high melody), the
second syllable of [teY rupd] ‘give’ (high register, low melody) is pronounced
at a mid level pitch along with the second syllable of [pe\ pup-] ‘descend’ (low
register, high melody), and finally the second syllable of [peV lend] ‘cow’ is at
the lowest pitch level (low register, low melody).

While Figures 21 and 22 illustrate that pitch can be contrastive for height
and melody on the second syllable (quite unlike Dolpo or Lhasa Tibetan), words
which are high in the second syllable are in fact rare. Of the 1,000 words
studied for this paper less than forty fit into this category. The majority of
words are falling in pitch throughout the word.
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6.2  Syllable tone (Dzongkha and Lhomi)
6.2.1 Potential patterns in nouns

I now turn to a discussion of pitch when it is in the domain of the syllable,
as in Dzongkha and Lhomi. The pitch pattern in disyllabic nouns for these two
languages is considerably more complex than in monosyllabic words. [ illustrate
this discussion, again, with data from Lhomi.

Vowel length is contrastive on the first syllable of disyllabic words, but not
on the second syllable. When the first syllable is long it attracts stress, or
perhaps it is because this syllable is stressed that it is lengthened. In any case,
this syllable is “heavy” in comparison to the one which follows it. When the
first syllable is short, the first and second syllables seem to be of equal “weight”
in terms of quantity and “stress.” The following illustrates this syllable pattern:

'CVV Cv
Cv Ccv

The pitch which overlays the “heavy” syllable is level or somewhat rising. The
pitch which overlays a “light” syllable is sharply falling. The pitch pattern of a
disyllabic word is not unlike the pitch pattern found in monosyllabic verbs
followed by a suffix. The pitch of long verb stems is level, slightly rising until
it reaches the suffix, at which point it falls, and the pitch of a short stem
followed by a suffix results in two successive falling pitches:

Syllable Pattern 'CVV Cv
Pitch Pattern levelrising  falling
Syllable Pattern Ccv Cv
Pitch Pattern falling falling

In addition, the pitch height which correlates with register must also be factored
into this equation. The pitch height (i.e. high or low) of syllables in disyllabic
words is roughly analogous to pitch height in monosyllables. In general, the
incipient pitch of the first syllable sets the general pitch height of the full word.
The onset of the second syllable would seem to have some effect on its pitch
height, although this seems to be somewhat mitigated by the effects of the first
syllable. Combining the syllable pattern and the incipient pitch height
determined by the onset syllable, there are eight syllable/phonation patterns,
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“1’7

illustrated below (where superscript “h” refers to high register and subscript
refers to low register).

c'v chv

c'v CcVv

'\?hV c'v 1
'c'V v

v G

(AY c'v

(oAY (oA

'CVV c'v

'C,VV Ccv

The pitch height interacts with the direction of pitch to produce a number of
different pitch patterns. I enumerate these patterns below, along with
illustrations of the F@.

6.2.1.1 First syllable high register.

In words that begin with high register syllables (voiceless onset, modal
voice or sonorant, modal voice), I find the following pitch patterns:

Syllable Pattern Pitch Pattern Illustrative Word
1st syllable | 2nd Syllable Lhomi gloss
Ccv chv high falling | high falling | khiYsiV  [‘cheap’
Ccv cv high falling | mid falling |thuY w3\ |‘hammer’
'CVV chv high level |high falling | pe:1 tiV ‘palm’
'CVV GV high level |mid falling |khe:d med |‘kidney’

Table 13. First syllable high register.

These four possibilities are illustrated in the four pitch tracts of the words (from
left to right) in Figure 23. The two pitch tracts furthermost to the right in Figure
23 illustrative of words where the second syllable begins with a sonorant. These
are [thuY wai] ‘hammer’ and [khe:d meN] ‘kidney’ from left to right. In the
word [khe:! meV], the first syllable is lengthened with a characteristic level
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pitch on the first syllable (a prolonged falling). In the word [thuY w3N] the first
syllable is not lengthened and the pitch falls sharply throughout the word
(compare this with Dolpo Tibetan in Figure 17.

In the word [khiV siV], the first syllable is sharply falling, and likewise the
second syllable is sharply falling from the same height as the first syllable. In
the word [pe:1 ti\], the first syllable is long, and has the characteristic
prolonged fall until it reaches the second syllable, at which point it falls sharply.
The pitches of the two words on the left are predictable on the basis of the
segmental content of the syllable. This is not entirely true of the two right-most
words (i.e. [thuY waV] and [khe:d me\]), since both words share the same
general phonation class for the onsets in each syllable.

42

khi\ siV pe:d tiN thuY waV khe:rd meV

40 1
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Figure 23. Pitch in Lhomi when the first syllable is High Register.

The influence of the phonation of the onset consonant and a similar pattern of
“heavy”/”light” pairs can be found for words uttered in the low register pitch
range. However, the pitch shapes in some cases are distinctly different than
their high register counterparts. These patterns are enumerated in the paragraphs
below.
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6.2.1.2 First syllable low register.

In words that begin with a low register onset and a short first syllable, pitch
is essentially sharply falling (and at a lower level than high register), as in [de
tfe?V] ‘moon’. Two short syllables are overlaid by two successive falling
pitches, with a step up to the next falling pitch. When the first syllable is long
the pitch is either rising or level depending on the pitch height of the syllable
which follows: rising when the following syllable is high register, as in [dem/
t{ie?\] ‘slap’, and level/slightly rising when the following syllable is low
register, as in [do:4 lel] ‘monkey’. Words which have a long first syllable,
then, have a distinct rising-falling pitch contour. As for high register, there are
four different possibilities for pitch shapes in disyllabic words uttered in the low
register. These pitch traces are illustrated in Figure 24, and the patterns are
given in Table 14.

- WSfy‘llhble Pattern Pitch Pattern Illustrative Word
I syllable| 2" spllable] | Lhomi | gloss |
cv  |chv mid/high falling | high falling| deY tfs\ | ‘moon’
Ccv CIv mid falling mid falling | ded wed | ‘month’
CcVV  |ChV | midrising high falling| dem/ teN| ‘slap’ |
Cvv CIv mid level mid falling | do:4 le\ | ‘monkey’

Table 14. Lhomi first syllable low register.

The rising-falling nature of pitch in words like [dem/ tfie?V] and [do:/ leV] is
due in part, I suggest, to the stress given to the first syllable. In low register, the
influence of stress manifests itself as a rising pitch. In high register, stress
induces a level pitch, and is probably not rising since the pitch is already at the
upper levels of the pitch range.

The two rightmost words, [dedweN] ‘moon’ and [do:4 leV] ‘monkey’, are
contrastive in analogous environments for pitch and stress. Pitch is not
predictable in these two words on the basis of onset phonation, unlike [deY
tfe?N] ‘moon’ and [dem/ t{fe?V] ‘slap’.
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Figure 24. Pitch in Lhomi when the first syllable is low register.

6.3 Summary of tonal attributes

In this section I have looked at pitch in disyllabic words. The data show that
there are three different word tone systems in the Tibetan languages studied
here: tone template, word tone, and syllable tone. In the tone template languages
(Dolpo and Mugom Tibetan), the four monosyllabic patterns are reduced to two
disyllabic pitch patterns, and these patterns are derived from the register of the
first syllable. The first syllable carries the contrastive pitch, and the non-initial
syllable exhibits the predetermined characteristics of the template rather than its
inherent or underlying characteristics. In the word tone languages (Sherpa), the
four tones evident on a monosyllable are extended over an entire word. This
four way contrast gives rise to a three pitch height distinction that is reminiscent
of the three pitch heights sometimes evident in monosyllables. In the syllable
tone languages (Lhomi and Dzongkha), the pitch of a syllable is derived from its
segmental characteristics, both from the quality of the onset and the weight of
the thyme. As such there are eight possible pitch patterns for this type of
language. These syllable pitches, however, are not phonologically contrastive
but derive largely from the segmental qualities of the syllable over which they
lie.
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7 VOICE QUALITY

Thus far, I have examined the pitch characteristics of these languages. I turn
now to a brief acoustic study of modal and breathy voice on monosyllabic
words. It has been successfully demonstrated in a number of studies that for
any given vowel, relative energy levels of the fundamental frequency and the
second harmonic correspond to differences in phonation type. Relative lower
levels of energy in the second harmonic correspond with a breathy phonation,
while higher levels correspond with modal phonation. Like tone, values for
breathy and modal voice are not absolute but vary between languages. The
difference between relative energy levels for breathy phonation in one language
may be positive, while in another language it may be negative. Similarly, the
values for modal voice differ between languages. Thus, it is not necessary for
positive values to correspond to modal voice and negative values to correspond
to breathy voice. What is important is that the language employs the difference
between the two phonations (whatever they are) to mark a lexical contrast
(Maddieson et al. 1985, 1986).

A study of voice quality using Maddieson’s technique provides fruitful
results in these languages. The data were obtained by measuring the difference
in amplitude between the fundamental frequency and the second harmonic of
words that have the vowel /e/ or /3/, and comparing the values for syllables
which begin with three distinct phonation types in obstruents: voiceless (plain
and aspirated), ‘devoiced’, and prevoiced. Measurements for each phonation
type were taken from between 16 to 20 tokens for each language. The results of
this study are illustrated in Figure 25.
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Voicel Voiced Devoiced ]

Figure 25. Comparison of voice quality using H2-F@ measure.

The mean value for Hy-F@ for vowels following voiceless consonants (plain
and aspirated) is positive in all of the languages except Sherpa, where it is
slightly negative. The mean value for Hp-F@ for vowels following prevoiced
consonants is positive in all of the languages except Mugom and Sherpa. In
Mugom and Sherpa, the voice quality following prevoiced consonants is
distinctly breathy in comparison to that following plain and aspirated voiceless
consonants. In all languages, the mean value for Hy-F@ for vowels following
‘devoiced’ consonants is negative.

The relative values of positive and negative correspond with medal and
breathy voice, respectively. This pattern corresponds well with my own
auditory judgments for voiceless and ‘devoiced’ syllables. Negative values in
Mugom and Sherpa and positive values in Dolkha, Dzongkha, and Lhomi
following the voiceless and voiced/prevoiced series illustrate the relative values
of the difference in energy levels from language to language.

The distinctive behavior of the ‘devoiced’ segments, as compared with the
‘voiceless’ segments is statistically significant in each of the languages, as
evaluated by a paired data t-Test assuming unequal variances, illustrated in
Table 15. This verifies that the voice qualities following the voiceless and the
devoiced series are distinct from one another in each language.
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voiceless

Dolkha p<0.1 prevoiced
p < 0.00001 p <0.01 devoiced l
voiceless

Dzongkha p<10 prevoiced
p < 0.00001 p < 0.00001 devoiced I
voiceless

Lhomi p<10 prevoiced
p < 0.0000001 | p < 0.000000001 |devoiced |
voiceless

Mugom p < 0.000000001 | prevoiced
p < 0.00001 p<10 devoiced l
voiceless

Sherpa p < 0.0001 prevoiced
p < 0.0000001 p <0.001 devoiced ‘

Table 15. Statistical evidence for the distinctiveness of breathy voice.

Table 15 also illustrates that voice quality following the voiced/prevoiced series
in Dolkha, Dzongkha, and Lhomi is the same as the voiceless series. That is,
modal voice follows the voiceless and prevoiced series in these three languages.
In Mugom and Sherpa, however, the voice quality following the
voiced/prevoiced series matches with the ‘devoiced’ series. This suggests that
the voice quality in Mugom and Sherpa following ‘devoiced’ and voiced is
breathy.

The Hy-F@ for vowels following the nasals series is odd in comparison
with the obstruents. There is no statistical difference in energy levels between
modal and breathy voice following nasal onsets. Furthermore, in several of the
languages the Hyp-F@ measurements have extreme negative values (-15). I don’t
understand why this is the case.

8 CONCLUSIONS

The laryngeal states of the onset in many Tibetan dialects exhibit a rare
complexity. In Dzongkha, there is a seven way contrast in the
phonational/articulatory interaction on onsets, and a six way contrast for the
other languages studied here. This complexity gives evidence for older WT
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complex onsets, but in synchronic articulations that are not commonly attested
in other languages. It is clear that some features of the old syllable are still
around and manifest themselves in “phonation debris” in the onset.

The Tibetan languages examined in this paper share a common tonal
typology on the monosyllable. This shared typology is the intersection of
phonation register with pitch, that potentially creates a four way contrast on a
monosyllable. The phonation register serves to articulate different onsets,
contrastive voice qualities, and corresponding pitch height distinctions. In some
instances, these pitch height distinctions are lost, and pitch differs in shape
rather than by beginning or end point. Long and short syllables serve as the
environment in which a level/falling contrast has developed. Sometimes the
pitch is not one of a level/falling contrast but one of sharply falling vs.
prolonged falling, or in rare cases the contrast between pitch melody heights
within a register (i.e. Sherpa).

While these languages share this common typology on a monosyllable, they
differ from one another in the domain over which tone lies. For the Tibetan
dialects studied here, there are three systems: Sherpa which is much like
Tamang where the four monosyllabic patterns extend over a word; Dolpo and
Mugom Tibetan where the four monosyllabic patterns are reduced to two pitch
patterns, derived from the register of the first syllable; Lhomi and Dzongkha
which exhibit syllable based characteristics, and produce eight phonetic pitches.
These syllable pitches, however, are not phonologically contrastive but come
largely from the segmental qualities of the syllable over which they lie.

I suggest that the syllable as the domain of tone is a newer system, and that
there is a general drift towards word tone whereby syllables and morphemes are
forced to give up some of their distinctiveness when tones collide and come into
conflict. It is the extent to which languages have done this that makes them
different from one another within a shared typology on the monosyllable.

In the Appendix which follows, I illustrate the correspondence between the
WT form and the spoken form. I find that the generalizations that Tibetan
grammarians and linguists have noted for the sound changes between Old
Tibetan and the spoken languages generally hold true, but my data point to
many exceptions as well.
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APPENDIX
Correspondences between WT and the spoken languages

In the tables below, I give data that further illustrate the correspondences in
the onset consonants between WT and the spoken languages. This data
illustrates what has long been recognized by Tibetan grammarians and linguists:
1) WT consonant classes correspond consistently to certain spoken consonant
classes; 2) WT letters in combination with some ‘“root” consonants are
redundant; and 3) some WT letter combinations give clues about the phonation
of the onset and the register of the syllable, even if the modern spoken onset
cluster is significantly reduced from the WT onset cluster. These generalizations
are illustrated in the examples below.

WT voiceless obstruents (unaspirated and aspirated) are realized as spoken
voiceless consonants irrespective of the WT consonant cluster (rule 1). The
“prefixed” consonant is redundant with no manifestation in the spoken
language.

1. (OCypiceless v > C v

voiceless

WT voiced obstruents are realized as spoken devoiced consonants when
they derive from simple WT onsets (rule 2), but as spoken prevoiced/voiced
consonants when they are derived from complex WT onsets (rule 3). The
*“prefixed” consonant is not redundant, but denotes a spoken contrast between
voicing and voicelessness.

2. CvoiccdV K4 CdevoicedV
3. (C)Ccvoicedv > CvoicedV

WT simple onset sonorants are realized as simple sonorant onsets with
concomitant low register characteristics on the syllable. WT complex onset
sonorants are realized as sonorant onsets with concomitant high register
characteristics. In addition, these complex onset sonorants are articulated in
Dzongkha as “pre-articulated” or “prevoiced” sonorants.

4. Cv > CewV
5. ccv > ChignV
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Di Dol M
WT Dzongkha l.asporaJ Sherpa| Lhomi| _ oo ) usu
I B Tibetan | Tibetan | Tibetan
skin |PAGS PA  |pskl kol |pekl pe __|pelbok|pekifiod |
camera| DPAR CHAS| pe:1 fet perl tf’el perl e
picture| DPAR pe:l perl pari per perl perl
father |PA LAGS 'pel ped |pel bs
Table 16. Bilabial voiceless unaspirated onsets.
N - Tibetan . Hiolpo Mugu
WT |Dzongkhg | Sherpa | Lhomi | )
Diaspora TibetanTibetan

toward \ppyap  |pher phel gi  ph3ci phells |phoul |pheri
over there
bag for PHAD phe:t tse phel dzi th'J phgd
grains RTSI dzei |dze

parents  |PHA MA ph3m1 p"elme  |'pham meljphed ms [phel mephel me

pig PHAG PAjph3pi phek] pe |phski pel |phekl psjpheki |phek™
yeast PHAB p-epl iphap4 phapl  |phe:p™ lphem
(brewing) SN A N A SR

Table 17. Voiceless aspirated bilabial .. ::ts.

Diaspora . Dolpo |Mugu
WT |Dzongkha| Sherpa |Lhomi . .
Tibetan Tibetan | Tibetan
wool |BAL |ped _|ped pad  |p"w p'ed  |pel
cow BA  |p3d p"el mo ~|phsd p"ed ped legd
descend | BABS |p3pd pepd ped pupd |phapd kup| |
frost |BAMO pPel mo |'pad makd |pha! muk’|p"gd mod | phaiid

Table 18. Devoiced bilabial onsets.
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— ~
-| Di D M
WT Dzong iaspora Sherpa| Lhomi .olpo ugu

kha Tibetan Tibetan| Tibetan

bumn |BAR bped  |berl b3r up

frog |SBAL PA|bpepd | bel pe b3l we bel pe

mask| BAG bpspd |bekl bk pe bpek' bek™4

goitr{ LBABA |bpoul! |bol we bpad bpe b™el

hide [SBAS  |bpel |phel bped kupi |bed ken bend
Table 19. Prevoiced/voiced bilabial onsets.

L Dzong-| Diaspora Dolpo| Mugu

WT . Sherpa| Lhomi _ . i

. kha | Tibetan Tibetan| Tibetan

earth, SA se™ sel s31 set se to se

ground 1 -

 earthquakgSA YOM |sel juml |sel yom] |s3jid selre [sd1gu |sd gol

new GSAR PA |se:pl serl pe sam1 ped| sem1 p3semi be |serpe

seed  |SON se:nl sonl| send senl |sel peni|meni ned

thought; g nol sami|semllol |'naY sam{semi lo|sem1lo |semllo

opinion

bridge ZAM PA |s3md seml pe |samd be |s3m b3 |sgmd be |sgmd be

copper _|ZANGS sel  |sepd |s@d  |stome
restaurant |ZA KHANG sed khe1 [sel kbenl |'sed khin sgd khen{ sgd khegd
leopard |GZIG AN skl |dgik |sikd sk |dzik
bow GZHU . ful -l 4 o
(archery) Su____,v u Ju U 3

body GZUGS PO |zu: suk/ po |dZu syd bu [sukd wod| lud

eat  |BZAS sed sel sep™ sod ken|so™ sen|

Table 20. Sibilant onsets.
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WT Dzong- Di.aspora Sherpa| Lhomi I?olpo l\.'lugu |
kha_| Tibetan Tibetan Tibetar

low DMA’ PO |mme™ |mel po me | |meud .*
red DMAR PO |mme:pi |mer] po  mg3rd rujmei pu |morl rui mgrd pu
wound RMA mme™  |me™] mg*  |mel me™  |mel
not MA me™ med med megd mgd
bridegroom|MAG PA  |m3pl  meklpe |mgk pe jmek™ p3jmekd ped] |
butter  |MAR me:] mer) mar{  m3rd  |merd  merd |
nose SNA nep nel n3ul  [nel tok™ [nel ned
sky GNAM n3mi nem. khel jnami |nem1 nemf
bride MNA’MA |nnemi [nelmel |nelmed neimed nemd |
pus _|RNAG nne:ﬁ_ﬁge_kl___ insk™l  |nek™l ekl |neki
sick *NA ngd nel nap! |n3 guk |ng: |ne
when NAM n3md n3m{ |n3mi nom4 nem’ (
sleep NYAL ne nell | ned gen |pgd Ine:
fish NYA ed el el |nel ned Bl
drum |RNGA noe™  [pel el gel  [gel g
five LNGA noetl  |gel el el e pe
give (hon)GNANG  |n&: nen) | nenl negl  jnepl
{;eet ::gGAR poe:m1 (gerl mo penl gelmu (ger? wo (gerd pu
}?rst }NGA ped ped ped ned szl ned
person - B

Table 21. Nasal onsets.

Consistency between WT and the spoken languages

While the generalizations in rules 1-5 are evident in many examples, there
are many cases where these principles are not borne out. In the tables below, I
tabulate the consistency between WT and spoken form using the 1100 item
word list as my corpus. These tables are not meant to be exhaustive with every
WT onset type or point of articulation, but only to illustrate the extent to which
there are exceptions. Some have suggested that I have missed something in the
exceptions, and that there are in fact principled sound laws at work that cause
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these exceptions. I have tried long and hard to establish a pattern between WT
and the spoken exceptions, but in vain.

I have compiled the spellings for each of the Dzongkha and corresponding
diaspora Tibetan words (the languages in this study for which there is an official
written language). Where the Dzongkha and Tibetan words are the same or
similar to the words in the other languages, I am able to make a comparison
between the spoken and written form (and presumably an older archaic spoken
form).

In Table 22, WT complex onsets with the root letter /b/ are counted for the
corresponding spoken phonation. The data demonstrate that Dzongkha and
Tibetan are somewhat inconsistent, but that there is a consistency in the
remaining languages (although the comparisons available are few).

# of WT Spellings| Voiced | Voiceless
Ez};@; o 11 8
Tibetan Diaspora 8 6 2
Sherpa 5 5 0
| Lhomi 2 2 0
‘Dolpo Tibetan 4 4 0 |all[wls
ﬂufgg{rf VT'ibetan 8 8 0 |

Table 22. WT (C)CBV(C) goes to [bp] and [p/p"].

In Table 23, WT /kb/ onsets are compared with the corresponding Sherpa
pitch. Whereas in the other languages, WT voiceless aspirated onsets have a
corresponding high pitch, they are articulated with a mid, or sometimes, low
pitch in Sherpa.

[' # of WT Spellings | MID | HIGH
| Sherpa 17 7 10

Table 23. WT (C)KH goes to Sherpa [kh1] and [kh1].

WT complex /m/ onsets are compared with the corresponding register in
Table 24. All the languages demonstrate a mismatch between the anticipated
register and the actual spoken register.
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# of WT Spellings | LOW | HIGH
Dzongkha 17 9 8
Tibetan Diaspora 27 fﬂ‘——- S
Sherpa 17 15 2 |
Lhomi 16 9 T_
Dolpo Tibetan 22 16 | 6
Mugom Tibetan 18 14 | 4 |

Table 24. WT CM goes to [ma] and [ma].

In Table 25 below, I tabulate the Written Dzongkha (WDz) consonant codas
and their correspondence with the 4 modern Dzongkha monosyllable types. A
quick glance at this chart illustrates, again, that the correspondence between the
written and spoken form is not absolute. Rather, the WDz form represents a
form which holds true most of the time. For example, in the data used for this
tabulation, a WDz word that ends in /g/ results in a syllable which is short 18
times, a long syllable 23 times, a nasal syllable once, and a glottal syllable 98
times. Clearly, the glottalized syllable is the most common reflex. And yet, it
must be acknowledged that it is not a one to one correspondence. Other WDz
codas result in similar patterns.

When going from the written language to the spoken language, clear
tendencies are observable. When going in the opposite direction, from the
spoken language to the written language, arriving at the correct written form is
difficult.

WDz Coda short long nasal glottal
G 18 23 1 98
... N6 | 3 1 3 156 —
D 16 29 68

| N 1 17 .
B 4 3 2

S M 1 ,,,,,,,, —
¢ 29 11 S - 5
R 5 |10 o
L 7 77 1
S 17 38 52

vowel 420 | 70 4 17

Table 25. Numbers of correspondences between WDz consonant codas
and modern syllable types in open syllables.
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Some observations on sound changes from WT to Dz

The written forms used to establish a relationship between the written and
spoken forms of Dzongkha for Table 25 are not true WT forms. Most notable
have been the changes in spelling which have occurred in the process of writing
modern Dzongkha. Like Central Tibetan, this has involved an interesting
process of adapting an archaic grapheme-based orthography to a language
which has undergone sweeping phonological changes.

Michailovsky (1988b) reports that Dzongkha was a uniquely spoken
language until 1961, at which time the corresponding official written language
was Classical Tibetan known in Bhutan as Chokey (WT /chos skad/).
Dzongkha was first written by Bhutanese grammarians educated in the classical
Tibetan tradition. Michailovsky (88) reports that the standard which is used in
Modern Literary Tibetan in Tibet and Tibetan refugee communities is not used in
Bhutan, but Modern Central Tibetan pronunciation is used as the conventional
pronunciation used in reading Chokey texts. Michailovsky observes that
Chokey pronunciation is no closer than is modern Dzongkha pronunciation to
the actual pronunciation that was current in Tibet when the Chokey orthography
was first developed.

Michailovsky observes: “The basic principles of modern Dzongkha
orthography were first established in 1971 by Lopon Pemala in his New method
Dzongkha handbook (Naro et al. 1985) written in Chokey and (with minor
differences) illustrated in the Dzongkha dictionary (Bhutan 1986). Dzongkha
orthography makes concessions to Dzongkha pronunciation in cases where this
is strikingly different from modern Central Tibetan pronunciation, but otherwise
it sticks to Chokey spellings as far as possible, preserving graphs which are
redundant from the point of view of Dzongkha phonology, and differentiating
graphs whose pronunciations have merged. This is not seen as a defect in
Bhutan, as the Dzongkha grammarians explicitly intend written Dzongkha to
serve as a bridge to Chokey.” (1988b: 298)

Michailovsky refers to preserving graphs which are redundant from the
point of view of Dzongkha phonology (for example preinitials on voiceless
consonants), and differentiating graphs whose pronunciations have merged. He
documents some of those changes.

In cases where Dzongkha pronunciation has diverged uniformly from
Central Tibetan, but without merging with another Central Tibetan
pronunciation, WT orthography has been preserved. This is illustrated in Dz
[bptfe] bya/ < WT /bya/ [tf"g] ‘bird” where WT /by/ sequences have uniformly
diverged from standard CT pronunciations and are now pronunced [bptf].
However, where the Dzongkha pronunciation of a WT graph differs from the
CT pronunciation and corresponds to the CT pronunciation of a different WT
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spelling, Dzongkha orthography has been modified to reflect this change (see

Michailovsky, op. cit.:299 88: 299 for an interesting example of this).
Michailovsky reports that reflexes of WT subfixed /ra/ (in clusters following

velar and bilabial initials) have often merged with those of medial subfixed /ya/:

Dz [bptfe:] ‘standing paddy’, WDz [‘bya], WT /’bras/, CT |[te:]
Dz [tfe] ‘hair, WDz /skya/, WT /skra/, CT [te]

In some cases it has simply been dropped:
Dz [bpy:] ‘snake’, WDz /sbul/, WT /sbrul/, CT {;:].

Incorporating the second syllable when it is the WT nominalizer to be the coda
of the Dzongkha monosyllable is another significant change in WDz from WT.
This process and its concomitant reflexes have been well documented in
Mazaudon & Michailovsky (1988).

While WDz is different than WT, the changes are not radical. The changes
in the spelling system capture the fact that the changes which have occurred
from WT to CT and the generalizations which can be drawn from this are used
to write similar phonological processes in Dzongkha, though there is nothing
etymological to suggest the changes which are being introduced in WDz.

Again, taking an example from Michailovsky, there is a general rule in CT
and Dzongkha pronounciation that all sonorants are low tone except when the
WT form has a written prefix. A sonorant with a written prefix is pronounced
with a high tone.

WT /mga/ CT /gel/ Dz fyeV/ ‘drum’
WT flnga/ CT et/ Dz e/ ‘five’
WT /nga/  CT /ged/ Dz /ped/ ‘T

However, the WT form /nag po/ ‘black’ is now pronounced [ne:pl] in
Dzongkha (and not [nekl pol] as in CT). A high tone with a sonorant is
unexpected with regard to the general observation that high tone sonorants have
etymologies in syllables with written prefixes. In an attempt to accommodate
this general tendency, Dzongkha grammarians have begun to spell WT /nag po/
‘black’ as WDz /gnag po/. Observe also Dz [y:1] ‘region’, WDz /gyul/, WT
/yul/, CT [y:A]. The archaic representations of words pronounced in a new way
are based on phonological processes which have already been established in
relationships between WT and spoken Dzongkha. This is emerging as a new
WDz.
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