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When internal reconstruction goes further: proposing the vowel system of
Pre-Khroskyabs through examining bound state apophony

Abstract: This paper proposes an internal reconstruction of the vowel system of Pre-
Khroskyabs by analysing bound state apophony in modern Siyuewu Khroskyabs. While
most modern Khroskyabs dialects do not exhibit sufficient variations of bound state apophony,
Siyuewu Khroskyabs is conservative in this regard. The internal reconstruction deals with
the different reflexes between final and non-final vowels in modern Khroskyabs dialects,
and postulates a unified origin for them, by hypothesising two series of vowels, velarised
and plain. Velarisation in Pre-Khroskyabs is then compared with uvularisation in Tangut,
showing regular correspondences between the two. This work demonstrates that velarisa-
tion is an important feature that can be reconstructed back to Proto-Gyalrongic, and that
it helps us in understanding Trans-Himalayan historical linguistics. Additionally, it can be
seen through this paper that internal reconstruction is an indispensable procedure in re-
constructing the history of a language, as a significant portion of vocalic contrasts cannot
be reconstructed by cross-linguistic comparisons alone.
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1 Introduction

This paper aims to propose an internal reconstruction of the vowel system of Pre-Khroskyabs
(Gyalrongic, Sino-Tibetan), based on the bound state apophony exhibited by one of its most
conservative descendants, Siyuewu Khroskyabs.

The structure of the paper is outlined as follows. Sections 1.1 through 1.3 provide back-
ground information, including a profile of the Khroskyabs language and previous accounts,
a brief description of Khroskyabs’ phonology, as well as the problem that is dealt with
in this paper. Section 2 briefly presents bound states in different Gyalrongic languages,
including East Gyalrongic languages such as Japhug, Zbu and Bragbar Situ, and Wobzi
Khroskyabs, a close relative to Siyuewu. Section 3 describes the formation of bound state
in Siyuewu Khroskyabs in detail. Section 4 provides an internal reconstruction of relevant
vowels in Pre-Khroskyabs, hypothesising several sound changes concerning the opposition
between plain and velarised vowels in open syllables. In Section 5, I compare velarisa-
tion in reconstructed Pre-Khroskyabs forms with uvularisation in Tangut. Section 6 offers
concluding remarks.

1.1 The language and previous accounts

Gyalrongic languages are a subgroup of the Trans-Himalayan (or Sino-Tibetan) family
mainly spoken in Western Sichuan, China (Sun 2000a, 2000b). This subgroup has two
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main sub-branches, the East Gyalrongic branch and the West Gyalrongic branch (see Sagart
et al. 2019 for the phylogeny of Trans-Himalayan). The East Gyalrongic branch includes
Japhug, Zbu, Situ and Tshobdun, and the West Gyalrongic branch includes Horpa-Stau
varieties, Khroskyabs, and Tangut (Lai et al. 2020), see Figure 1.

Gyalrongic

East Gyalrongic West Gyalrongic

Situ Japhug  Tshobdun  Zbu Khroskyabs Horpa-Stau Tangut

Figure 1: Gyalrongic languages.

Khroskyabs, the language treated in this paper, is spoken in Rngaba Prefecture, Sichuan,
China (Figure 2). Like almost all Gyalrongic languages, it exhibits complex phonology and
morphology. The main Khroskyabs dialect analysed in this paper is the Siyuewu dialect,
spoken by around 500 people in the Siyuewu village in Dzamthang County. Other di-
alects cited include Wobzi (Lai 2017), Guanyingiao (Huang 2007), Njorogs ((Yin 2007)
and Xiaoyili Huang 2007; Sun 2005, 2008).
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Figure 2: Location of Khroskyabs in Sichuan, China.

Except for two grammatical sketches (Huang 2007; Yin 2007) and one reference gram-
mar (Lai 2017), previous research papers on Khroskyabs have mainly focused on syn-
chronic morphosyntactic and morphophonological analyses (Lai 2013b, Lai 2015, Lai
2016, Lai 2018), with limited discussion of diachronic developments.

Diachronic morphology in Khroskyabs was first discussed in Sun (2000b) from a Gyal-
rongic perspective. Recently, three papers deal with specific problems in Khroskyabs’
diachronic morphology. Lai (2021a) deals with the emergence and establishment of the



chain of inflectional prefixes in Siyuewu Khroskyabs. Lai (2020), comparing two better
described varieties, Wobzi and Siyuewu, discusses the evolution of inverse marking from
Pre-Khroskyabs to modern varieties. Finally, Lai (2021b) offers a reconstruction for the
ablauting system of verbs in Khroskyabs through internal reconstruction, proposing several
sound changes concerning closed syllables; relevant points from which will be presented
in Section 4.2.

1.2 Synchronic phonological inventory of Siyuewu Khroskyabs

The consonant inventory of Siyuewu Khroskyabs is illustrated in Table 1. There are 41
consonant phonemes in total.

Table 1: Consonant inventory of Siyuewu Khroskyabs.

Bilabial

p p" b m
Labio-dental f

|

|
Dental s z ts ts" dz
Alveolar |t " d ¢ 1 n
Alveolo-palatal | ¢ z t¢ t¢" dz
Retroflex s ts ts" dz r
Palatal lc " j
Velar |k k" g y 1p
Uvular g q" x

The vowel chart of Siyuewu Khroskyabs is shown in Figure 3. Siyuewu Khroskyabs
exhibits a seven-vowel system, with three front vowels, three back vowels and a central
vowel.

Figure 3: Siyuewu Khroskyabs vowel inventory.

Two tones are attested in Siyuewu Khroskyabs, a high tone, &, and a falling tone, &.
Minimal pairs showing tonal contrast are shown in Table 2. In this paper, tones are not
taken into consideration for reconstructed forms, as too little is known about the tonogen-



esis of Khroskyabs.

Table 2: Tonal contrast in Siyuewu Khroskyabs.

High tone Gloss | Falling tone Gloss

ylé hare ylé flute
vi bottom | vi do

rmd face rpd hunt
Jju rob ji utter

1.3 Overview of the problem

Ablaut, or apophony, is not only present in verbs in Khroskyabs, but can also be found in
non-verbal constructions. Through internal reconstruction of nominal apophony, a series
of reconstructions for open syllables can be proposed. As is apparent from the following
two examples, these open syllables are not easily reconstructible by comparing Khroskyabs
dialects alone.

First, in modern Khroskyabs varieties, there are two vowels widely found in open syl-
lables. Khroskyabs -i and -a (or -a in some dialects) both correspond to East Gyalrongic
*-a, as illustrated in Table 3. Though these vowels are clearly related, examination of the
different Khroskyabs dialects provides no stable evidence to propose a systematic recon-
struction for -i and -q, such that *-a; > -iand *-a, > -a (assuming that *-a; and *-a, were
once related through a certain phonological operation). One would have to reconstruct *-i
for modern -i and *-a for modern -a in these cases. Following this logic, the distinction
must have been made before the branching off of Khroskyabs from Proto-Gyalrongic.

Table 3: Khroskyabs -i and -a corresponding to East Gyalrongic *-a.

Gloss | Siyuewu Wobzi (¥agil) Wobzi (¢420) Njorogs | Japhug
axe rvi rvi rvi rvi tw-rpa
tooth ¢ovi eyt eyt eyi tur-cya
shoe vzi jzi vzi vzi fw-xtsa
this year pavi pavi pavi pivi yuijpa
face rmd rmd rmd rma tw-rna
corruption | mgd tu-mga
fly (insect) | yvazd jvazd yvazd Pyyza
mule terkd terkd tarka tyrka
climb nredrsa  rydrea rgdrea NursuIrsa

Second, the vowel -0 in East Gyalrongic languages corresponds to -e and -0 in Khroskyabs
varieties, demonstrated in Table 4. These vowels correspond to *-ap in Proto-East-Gyalrongic
(Jacques 2004: 228-232), which gives -0 in modern Japhug. The conditioning factors that
have caused the -o/-¢ division are still unclear, but will be made clear in this paper.
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Table 4: Khroskyabs -¢ and -o corresponding to East Gyalrongic *-o0 < *-an.

Gloss | Siyuewu Wobzi (sagl) Wobzi (¢4zo) Njorogs | Japhug
see vdé vdé vdo vro mto

be hard | ryé ryé ryo rko

be high | bré &-bré e-bro bré mbro
dream | rmo rmo rmo rmo tw-jmno
show sto sto sto stot swmto
be deaf | nbo mbo mbo mbo? y¥ymbyo

Comparisons with Japhug may suggest that Khroskyabs dialects making this distinction
have -o after bilabials corresponding to Japhug -yo or -no. Yet, Japhug preserves the
medial -y- after consonants of other places of articulation such as tyV; thus, this line of
investigation proves insufficient to explain the correspondence between Khroskyabs st
‘show’ and Japhug stmto ‘show’ (one would expect fswmtyo in Japhug).!

To account for the development of these vowels, Lai (2017) originally suggested the
sound changes *-0¥ > -0 and *-0 > -e, based on the existence of velarised vowels in the
Xiaoyili variety of Khroskyabs.

While in most cases, Xiaoyili velarisation corresponds to the velarisation proposed in
Lai (2017), indicating that the Xiaoyili case is probably inherited from the ancestral lan-
guage (see also the supplementary material?), Xiaoyili might have undergone secondary
sound changes that have led to a number of innovative velarised or plain vowels. It will be
shown in this paper that Lai’s (2017) original assumption was aimed in the right direction,
however, dialectal comparison alone is not enough to reconstruct velarisation in this case.
One has to settle for *-0; > -oand *-0, > -e.

As external evidence is insufficient for a systematic reconstruction of such seemingly
related vowel pairs, one must turn to internal evidence. Irregular vocalic alternations pro-
vide clues to the sound changes that may have led the same proto-vowel to develop into
different modern vowels. Conducting internal reconstructions based on these alternations
is therefore necessary along with cross-linguistic comparisons (Campbell 2013: 211). To-
wards this end, this paper focuses on nominal apophony found in the bound state in a
conservative variety of Khroskyabs, Siyuewu, and proposes an internal reconstruction of
the affected vowels.

2 Bound state apophony in Gyalrongic languages

I follow Jacques (2021) in using the term “bound state”, which was previously termed “con-
struct state” in Jacques (2012b) to address a similar phenomenon apparent in incorporation-
like constructions (ILCs) in Japhug.

IThe dagger symbol indicates an expected but unattested form.
2The supplementary material can be downloaded from the following link: https://doi.org/10.5281/zen-
0do.4748664
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In Japhug, there are two differences between an absolute noun and a noun in the bound
state, which Jacques uses to refer to nominal stems in ILC verbs and the first element
of a compound noun. First, bound state nouns do not require possessive prefixes that
are obligatory for some nouns. Second, open syllable nouns undergo vowel changes in
bound state forms. For example, the bound state of the noun tw-ku ‘head’ is k¥-, as
found in the compound noun fw-ky-rme ‘hair (on the head)’; the noun tsu ‘road’ combines
with ty-mt"tm ‘meat’ to form tsy-mt"wm ‘provision of meat for the road’, with the vowel
changed from -u to -y (Jacques 2012b: 1215). Vowel changes in bound state nouns in
Japhug are shown in Table 5.

Table 5: Bound state apophony in Japhug.

Base Bound state

-a -y-/-a-
-0 -y-/-a-
-e -y-/-a-
-u -y-/-a-
-i -w-

In Bragbar Situ, the resulting vowel in a bound state noun is the corresponding central
vowel of the non-bound state form’s vowel or diphthong: -i and -u become -9, -e and -0
become -g, and -ie becomes -a (Zhang 2020). See Table 6 for examples.

Table 6: Bound state apophony in Bragbar Situ.

Base rhyme Base noun Bound state
-1 to-yi ‘water’ fo-

-u pojll ‘mouse’  pojo-

-e ¢é ‘wood’ ce-

-0 ko-10k ‘sheep’  ko-fek-

-ig balié ‘bull’ bala-

In Zbu, bound state nouns involve an invariable shift towards the central vowel -&
(Gong 2018: 117-118). See Table 7.

Table 7: Bound state apophony in Zbu.

Base rhyme Base noun Bound state
-é? kwozé? ‘dog’ kwaze-

-é gdorté ‘balcony’ gdorte-

-i? tewi ‘Tawi (place name)’ tewe-

-1 k"wi ‘house’ k'we-




Wobzi Khroskyabs, a Khroskyabs variety closely related to Siyuewu, exhibits a simple
bound state apophony pattern similar to that of Zbu. The bound state apophony is apparent
on open syllables only, with the resulting vowel invariably presented as -@, or -a after
uvulars (Lai 2017: 163-164). See Table 8.

Table 8: Bound state apophony in Wobzi Khroskyabs.

First component  Gloss \ Second component Gloss \ Compound Gloss

jvi mill jém house jvaejsm mill house
sé wood -p"o CLF sapho tree

k"a mouth mp"jgr be beautiful | k"£mp"jer courtesy

jda water tmor mouth jdaemar well

bré yak pho M brap"s  (name of a mountain spirit)
vyl human i be wild viernpi yeti

KU head k" back k™ back of the head

There is apparent regularity in apophony within bound state noun forms across Gyal-
rongic languages, indicating a significant effect of analogy. Analogy blurs information
about language history by eliminating irregular alternations. As in the case of Wobzi
Khroskyabs, the invariable change towards -& in all bound state nouns leaves few clues
about the development of the morphological operations. The Siyuewu dialect, on the other
hand, shows more conservative patterns with a greater variety of vocalic alternations in
bound state nouns.

3 The bound state in Siyuewu Khroskyabs

This section describes the formation of the bound state in Siyuewu Khroskyabs. In Siyuewu
Khroskyabs, the bound state is usually found within compounds which usually involve a
non-verbal component (in most cases a noun). Verb-verb compounds with bound state
exist in a few instances. Most of the forms exhibiting bound state are open syllables,
although a small portion of them are closed syllables.

There is no measurable mode of predicting whether or not a given compound will
exhibit bound state. Two theories can be proposed to account for this unpredictability.
First, for some vowels, a bound state did not develop due to the fact that these particular
vowels do not change under the condition where bound state emerged, that is, the bound
state of these vowels remains the same as what they originally are. Second, bound state
has ceased to be productive, with recent compounds no longer exhibiting it. Distinguishing
the first case from the second will require both internal and external comparisons, though
some cases will not be easy to verify.

In Section 3.1, I present information on bound state apophony for non-verbal com-
pounds. In Section 3.2, verbal compounds, including incorporation-like constructions and
verb-verb compounds, are presented.



3.1 Non-verbal compounds with bound state

This section presents non-verbal compounds with bound states, sorted according to the
vowel of the base. Most of the compounds are semantic nouns, but occasional semantic
adverbs are also attested. Examples are exhaustively listed for every case.

3.1.1 Constructional types of non-verbal compounds

Lai (2017: 163-169) finds two types of nominal compounding in Wobzi Khroskyabs which
are most adequately described using the Sanskrit terms Tatpurusa and Dvandva. Tatpurusa
are determinative nominal compounds where the first component serves as the modifier
of the second. Dvandva is the juxtaposition of two components without dependency of one
upon the other.

Tatpurusa is the dominant type of compounding involving bound state. Lai & Zhang
(2019) summarise six subtypes of Tatpurusa in Siyuewu Khroskyabs, according to the se-
mantic role of the first component. Three of the six types attest bound states: genitive,
dative and descriptive. The other three compounding types, locative, resultative, and the-
matic, are not attested.

1. Genitive

« Component 1 is the possessor of component 2: p"dy ‘pig’ + gdv ‘foot’ — p"&gav
‘pig’s foot’

2. Dative

+ Component 1 is the recipient of component 2: p"dy ‘pig’ + zbjii ‘Urtica’ —
p"@zbju ‘Urtica dioica’ (literally ‘urtica for pigs’, as this species of urtica is used
to feed pigs)

3. Descriptive (Karmadharaya)

« Component 1 describes certain characteristics of component 2: bro ‘horse’ +
vdzu ‘thorn’ — braevdzi ‘Cirsium shansiense’ (the leaves of this plant look like
the neck of a horse with mane hair)

Dvandva is mainly found in social collective nouns, such as z&vi ‘father and son’, com-
posed of zi ‘son’ and vi ‘father’, and v@&me ‘father and mother, parents’, from vi ‘father’
and mé ‘mother’.

Among compounds serving semantic roles as nouns, there are instances of noun-adjective
compounds that exhibit bound state. Examples include yz&ba ‘old shoe’, composed of yzi
‘shoe’ and bd ‘old’, vierni ‘yeti, wild human’, composed of v ‘human’ and i ‘wild’, etc.

Noun-verb compounds as action nouns exist with a few examples, such as yv&nmar
‘eating tsampa for medical purposes’, where yva- is the bound state of yvd ‘tsampa’, and
nmek is a verb meaning ‘eat powder-like food’. These constructions are most often found
within incorporation-like constructions. ILC’s are usually semantic verbs, instead of action
nouns, as we will see in Section 3.2.1.



Compounded numerals also exhibit a bound state. In Gyalrongic languages, numerals
usually have two types of forms, a full form that can be used independently, and one
or several dependent compound forms that attach to elements like classifiers or other
numerals. For example, the independent numeral mndd ‘five’, appears as mné- in mnétso
‘fifty’, and mpd- in mnd-Io (five-CLF).

Remnants of old diminutive derivations exhibit bound state. For example, pjez3 ‘spar-
row’ is the diminutive form of the unattested {pji ‘bird’, cognate with the Japhug pya
‘bird’.® The diminutive marker -zo is related to zi ‘son’.

Finally, in addition to apophony, bound state forms might have other types of segmen-
tal changes. For instance, the bound state of sqi ‘sister’ has an additional aspiration, as in
sq"eg3 ‘sisters’, syavzi ‘uncle and nephew’, from 3yo ‘uncle’ and zf ‘son’, attests a circumfix
s-...v- indicating kinship relation. These segmental changes are out of the scope of this
paper, and will not be discussed in detail.

The fact that certain components either have no attested known source, or are totally
etymologically obscure suggests that these bound state forms are old and contain informa-
tion about earlier stages of Khroskyabs.

3.1.2 ias non-bound state vowel

Base forms with i as the non-bound state vowel exhibit three types of apophony in the
bound state, alternating with -e-, -z- and -a-.* See Table 9. Most examples show an -i ~
-z- alternation, while the other two are less frequently attested.®

3The form with a dagger, +pji ‘bird’, is unattested. Given Japhug pya ‘bird’, as Japhug -a regularly corre-
sponds to -i in Khroskyabs, the expected corresponding form in Khroskyabs would be fpji. The other forms
with a dagger in Table 9 are unclear; they are therefore represented with the same forms as in the compounds.

“Bound state vowels and closed syllable vowels are surrounded by two hyphens: -V-, final vowels are
only preceded by a hyphen and followed by nothing: -V.

5Tibetan loanwords are marked with “[tib]” behind the gloss. The dagger symbol indicates an expected
but unattested form.



Table 9: i as non-bound state vowel.

First component Gloss \ Second component Gloss \ Compound Gloss

tpji bird -Z9 DIM pjezd sparrow

dji musk deer | ¢f flesh [tib] djéei musk deer meat
teht road k"% back teheks side of the road
sqi sister teo ? sqlecs sister

vi father mé mother v&me father and mother
yvi mill jém house yvajsm mill house

zi son vi father z&vi son and father

zZi son sty be alone z&stay only son

yzi shoe ba old yz&ba old shoe

te"t road tde ? te"edé side of the road
te"t road tgo Loc? te"zego-(jame) Plantago asiatica
ef flesh [tib] | rqu be dry and hard | ¢@rqu beef jerky

xel grass tspo ? xea&spo simple warehouse
k"t wool reel | dovd spindle rk"#dvo wool reel on the spindle
mi surely =sta PART mdsta surely

mpi farmland | =la LOC mpald farmland

3.1.3 & as non-bound state vowel

Base forms with @ as the non-bound state vowel are almost all closed syllables, as evi-
denced by the first four examples in Table 10. Their codas are -r, -z, -d and -y. In fact, the
vowel &, in theory, occurs exclusively in closed syllables. The last two examples in the
table, involving the concept ‘fly (insect)’, do not have an attested independent base form
attested. The Bragbar Situ cognate kovés indicates a closed syllable as well. Therefore,
the Khroskyabs independent form should have an a-like vowel, probably tyv/a]z. As we
have no direct evidence for the coda, I stick to the form fyva/yva in Table 10.
There are two apophonic patterns for -& forms, alternating with e and a.

Table 10: & as non-bound state vowel.

First component Gloss \ Second component Gloss \ Compound  Gloss

yméa&r last night | tdzemér the night before | ymedzomér the night before last night
rts&z deer 15 horn rtséro deer horn

ts"&d goat dzs skin ts"édzo goat skin

yn&y two snd day ynésno two days

tyve/yva fly (insect) | frju ? yvarju bee

tyvae/yva fly (insect) | t-za DIM yvazd fly (insect)

3.1.4 a as non-bound state vowel

As for base forms with a as the non-bound state vowel, there are two apophonic patterns:

-a — -e-, and -a — -&-. See Table 11.
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Table 11: a as non-bound state vowel.

First component Gloss \ Second component Gloss Compound Gloss

vjdd eight -tso ten vjétso eighty

covdr night 7o PL evéryo night time

mydd five -tsa ten mpétso fifty

phay pig gdv foot plegav pig’s foot

phay pig i be wild plaerpi boar

phay pig zbjii Urtica plezbji Urtica dioica

phay pig t-tsi DIM patsi piglet

p'ray rock fté slope plréfie cliff

p'ray rock qé root plraeqé cave

yvda Tsampa nmay eat (powder-like food) | yv&nmaes  eating tsampa for medical purposes

17d Chinese [tib] | Imdy mushroom ry&lmoy (a kind of mushroom)

ryd calf Ié excrement ryaelé excrement of calf

md face mdos colour [tib] rp@&mdos  facial expression
3.1.5 ¢ as non-bound state vowel

The non-bound state vowel e alternates with -a&-, as shown in Table 12.°

Table 12: e as non-bound state vowel.

First component Gloss \ Second component Gloss \ Compound Gloss

zbjé Mani stone tpi ? zbjaept flat stone

fié slope tpaes ? fiepaes forehead

sé wood Tvo ? s&vo well arranged firewood

sé wood "€ leaf | s@ip"zes  tree leaf

sé wood qé ? saqé tree root

ifse early morning | {di day | fsadi the day after tomorrow
3.1.6 o as non-bound state vowel

The non-bound state vowel o has three apophonic patterns. It alternates with -e-, -&-, and
in two examples with -o-, nojdqge ‘everywhere’ and xsovrji ‘three hundred’ (as well as other
numerals or classifiers with xs6- ‘three’). The -jdge part of nojdge ‘everywhere’ could be
composed of =jo ‘genitive’ and g¢é ‘source’. See Table 13.

6The form fse ‘early morning’ is not attested independently, however, it is attested as a reduplicated form
in sn3-fso~se ‘recently (literally today’s morning)’. See Section 4.3.1 for further discussions on this category.
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Table 13: o as non-

bound state vowel.

First component Gloss \ Second component Gloss Compound Gloss

sjéd ten fteéy six sjefteéy sixteen

sjad ten vda four sjevds fourteen

yda water ‘+mor mouth ydamar well (noun)
yd3 water tEju fish? ydaesju fish

sjad ten rey one sjevrey eleven

xsdm three Zi hundred | xsdvrji three hundred
nd no matter what | fjoge ? nojdge everywhere

3.1.7 o as non-bound state vowel

The non-bound state vowel o exhibits three apophonic patterns in the bound state, alter-
nating with -e- in one example, merbs ‘tear (noun)’, from moy ‘eye’; with -o- in another
example, syovzi ‘uncle and nephew’, from oy ‘uncle’; and with -&- in other cases. See

Table 14.

Table 14: o as non-bound state vowel.

First component Gloss \ Second component Gloss \ Compound Gloss

moy eye | trbo ? | merbs tear (noun)

oy0 uncle | zi son | syovzi uncle and nephew
bro horse vdzi thorn | braevdzi Cirsium shansiense
bro horse yém door | braeydm (place name)

rbo top of a house | {xle ? rbxxlé top of the fifth floor

3.1.8 u as non-bound state vowel

The non-bound state vowel u alternates with -o-, -&- and -o- in the bound state, as illus-
trated by Table 15. One of the cases given in which u alternates with -o- is found in a
Wobzi word, q"0z3 ‘bowl’ (originally the diminutive form), which coexists with g"ii ‘bowl’
in Wobzi. In Siyuewu, g”ii is the only word for ‘bowl’. We include this example for two
reasons. First, although we mainly base ourselves on the Siyuewu dialect, it is reasonable
to turn to other varieties when Siyuewu examples prove insufficient. Second, the vocalic
systems in Wobzi and in Siyuewu are more or less the same, without major phonological

differences.

It is noteworthy that vy ‘human’ has two bound states, vj&- on the one hand, as in
viaerpi ‘yeti’, and vjo- on the other, as in vidsta ‘a single person’. This alternation is im-
portant for the reconstruction of the final vowel -u, as will be shown in Section 4.3.2.
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Table 15: u as non-bound state vowel.

First component Gloss ‘ Second component Gloss ‘ Compound Gloss

vdzil thorn | p"rdm white vdzaep"rsm  (a kind of plant)
vdzii thorn tq&r ? vdzaeq®s (a kind of fruit)
Vil human | myf be wild vieryi yeti

vl human | =sta alone vjdsta a single person
skii scallion | Tlaey stick? skoélaxy garlic

Ii milk E3m oil on milk | logom oil on milk

Kl head rmé hair Borms hair of the head
Bl head T30 ? BOfS0 exchange labour
Bl head tzoy ? B0Z3y comb

q"i bowl tzo DIM q"oz3 bowl (Wobzi)
i fry tpaer ? ryop&s popcorn

ni ear K10 hole J18Ej0 ear piercing

3.1.9 Bisyllabic bound states

A handful of bound states involve bisyllabic words. In these examples, apophony affects the
second syllable, whose vowel is invariably changed to -o-. See the examples in Table 16.
This process seems to be completely affected by analogy, and its origin is not detectable
for the time being. It will therefore not be discussed in Section 4, where we account for
the historical development of bound state apophony.

Table 16: Bisyllabic bound states.

First component Gloss ‘ Second component Gloss ‘ Compound  Gloss

sjempdd fifteen gor time (CLF) | sjampé-¢or fifteen times

fsaedi the day after tomorrow | mér night fsed5mer  the night in two days
t"emé finger ched be big t"®eméc"ed thumb

3.1.10 Summary of bound state apophony in Siyuewu Khroskyabs

Table 17 summarises all the types of apophony attested in Siyuewu Khroskyabs’ bound
states (except for bisyllabic bound states, which are not relevant to this paper).
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Table 17: Summary of apophony in the bound state.

Non-bound state vowel Bound state

-1 -e-, -&-, -a-
(-&-) -e-, -a-

-a -e-, -&-

_e '&'

-0 -&-, -0-

-0 -&-, -0-

-u -&-, -0-, -0-

3.2 Verbal compounds with bound state

There are two types of compounds which are semantic verbs in Siyuewu Khroskyabs that
exhibit bound state, incorporation-like constructions, presented in Section 3.2.1, and fos-
silised reduplications, presented in Section 3.2.2.

3.2.1 Incorporation-like construction

Incorporation-like constructions (ILC) in Gyalrongic languages were first studied system-
atically by Jacques (2012b) in Japhug. These constructions are verbs that consist of a
nominal component and a verbal component. They cannot be classified as incorporations
by definition (Gerdts 1998; Mattissen 2003; Mithun 1984; Sapir 1911), as they require
a denominal prefix to acquire the verbal status. Jacques (2012b) proposes that ILCs in
Japhug underwent four evolutionary stages, as shown in (1).

(1) Noun-verb compound — Action noun — Denominalisation — ILC

For instance, the Japhug ILC ny-q"a-ru ‘look back’ consists of the bound state of (w-)q"u
‘back’, the verb ru ‘look’, as well as the denominal prefix ny-. The form without the
denominal prefix, g"aru ‘a look back’ is an attested action noun, which leaves no doubt
that ny-q"a-ru ‘look back’ is a denominal derivation.

Because most ILCs in Japhug are denominal verbs, they cannot be counted as real
incorporations. The case of Khroskyabs is slightly different. Lai (2017: 405-409) finds
ILCs with denominal prefixes as well as real incorporations in Wobzi Khroskyabs, and
hypothesises that ILCs in Wobzi Khroskyabs underwent similar evolutionary steps as those
of Japhug, and then made a step further to create real incorporations by reanalysing the
denominal prefixes as homophonous verbal derivational prefixes.

In Siyuewu Khroskyabs, as in Wobzi, there are both ILCs and real incorporating verbs,
which probably followed the same pathway, as shown in Table 18. The form t¢"érdo ‘be
far’, consisting of te"i ‘road’ and the unattested Frdo ‘be long’, is a case of real incorpora-
tion. The form nsop”sm ‘cover the head’, from xii ‘head’ and p"sm ‘cover’, is an ILC with

7The cognates in Stau dialects are attested in words such as Mazur Stau dzi ‘be long’ and Geshiza dzi ‘be
long’.
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the denominal prefix n-. As a detailed analysis of incorporation in Siyuewu Khroskyabs is
beyond the scope of this paper, in this section, we only focus on the bound state of these
constructions.

In Table 18, ILCs or incorporations exhibiting bound state are shown. There are three
non-bound state vowels attested, -i, -& and -u. They do not exhibit new patterns that are
non-existent in non-verb compounds: -i alternates with -e- and -&-, -a with -e- and -a-,
while -u with -o-.

Table 18: Incorporation-like constructions in Siyuewu Khroskyabs demonstrating bound state.

Nominal Gloss | Verbal Gloss | ILC Gloss

rvi axe tjed ? rvejed chop

govi tooth from ? peovaerdm  be of the same age
tehi road trdo long tehérdo be far

rta horse [tib] | frjoy [tib] to run xterjdy run

rtd horse [tib] | fryoy [tib] to run xtaeridy run

sd land [tib] jo defend s&jo defend one’s land
el land [tib] le&d release seled see off

k"a mouth [tib] | mp”j&r be beautiful | k"£mp"jzr be courteous

zgd saddle [tib] | f#a ? zgetta put on a saddle
Bl head tlole (light verb) | ndlole spin

B head ngé return neoénse be dizzy

Bl head p"sm cover nsop”3m  cover one’s head
Bl head phjs change nEop"jo swap labour

3.2.2 Fossilised Reduplication

A few verbs with fossilised reduplication exhibit bound state, but none of these show a
previously unattested pattern. Examples include the verb rc"arc”é ‘tie together’, from the
verb rc"é ‘tie’, and nvavi ‘adjust, to correct’, from vi ‘do’.

4 Internal reconstruction

This section proposes an internal reconstruction of open syllables involving bound state. I
will begin by presenting the importance of investigating alternations in Section 4.1. Special
note is made of the fact that a given sound may undergo different changes in different
positions, and may exhibit varying degrees of archaism or innovation.

The present internal reconstruction is closely related to the sound changes proposed
in Lai (2021b). As such, Section 4.2 presents a brief introduction of the article’s main
findings on the sound change processes associated with velarisation.

The following sections present a two-step procedure for conducting internal reconstruc-
tion. Section 4.3 represents the first step of analysing apophonic patterns in the bound
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state, and proposes a preliminary reconstruction. Next, in Section 4.4, the reconstruction
is refined with evidence from other Gyalrongic varieties.

4.1 Archaic forms across syllable structure types

Sound changes may be conditioned by different phonological environments. A single
proto-phoneme may formally split according to the positions in which it occurred. Some
modern reflexes are closer to their ancestor clearly demonstrating a common origin across
different positions. These different sound change pathways lead to phonological irregu-
larities across related dialects or languages.

Observing irregularities, more often than not, helps us to better understand the history
of the language (Meillet 1925: 25). Proto-Algonquian was thought not to have initial *o,
as all *o’s appeared after a consonant. Hockett (1981: 53, 57) proposes the sound change
*we > *o after a consonant to explain this gap. Thus, both the first syllable in wecopahkik
‘root’ and the o in ’qotanku ‘eleven’ in Malecite-Passamaquoddy (Eastern Algonquian) are
to be reconstructed as *we, with the modern initial reflex being more conservative (Francis
et al. 2008).

From Old Chinese to Middle Chinese, vowels are better preserved in closed syllables
than in open syllables. Baxter & Sagart (2014: 220) note an alternation caused by the
suffix *-s, as shown in (2); They also report an alternation between the zero coda and *-p,
as shown in (3) and (4) (Baxter & Sagart 2014: 227) . The Old Chinese vowel *-a is well
preserved in the closed syllable *-ary, while becoming -u in open syllables.

(2) a. % *[d]'ak-s > *[d]'a-s > Middle Chinese dii ‘measure (noun)’
b. A *d'ak > Middle Chinese dak ‘measure (verb)’

(3) a. & *ma > Middle Chinese mju ‘not have’
b. © *map > Middle Chinese mjap ‘disappear’

(4) a. 7 *G"™(r)a > Middle Chinese fiju ‘go; be at’
b. = *G“ap > Middle Chinese fijwan ‘go to’

In the examples above, the same proto-phoneme underwent different sound changes
under different conditions. The historical linguist should be able to account for these
alternations and reconstruct them with the same phoneme.

Sound alternations within a given language can be internally reconstructed together
with external comparative work, as alternations may contain information about the lan-
guage’s history. Since Siyuewu Khroskyabs exhibits such alternations, it is important to
explore them and find out their history, which is the main problem I will be dealing with
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in the rest of this section.®

4.2 Sound changes proposed by Lai (2021b) concerning closed syllables

Lai (2021b) examines verbal ablaut in Siyuewu Khroskyabs, and proposes several sound
changes in closed syllables from Pre-Khroskyabs to modern Siyuewu Khroskyabs. Verbal
ablaut only occurs in closed syllable in Siyuewu Khroskyabs. Sound changes in closed
syllables are closely related to those in bound states. As will be shown in the rest of the
paper, bound state vowels and vowels in closed syllables are to be treated in the same way.

Lai (2021b) hypothesises two series of vowels, a plain series and a velarised series.
The velarisation reconstructed in Lai (2021b) is reflected as posterior or rounded features
within closed syllable vowels in the modern language.’

The sound changes of closed syllable vowels paired by velarisation are listed in (5).

5 *C > -&2C
*YC > -aC 10
*oC > -a&C
*9VC > -oC 11
*0C > -&C
*.0YC > -oC
*-i(¥Y)C > -iC
*u(¥)C > -uC
i. *w()C > -aC

e I Tt A

From these proposed sound changes, it is easy to see that the modern vowel @ is charac-
teristic of closed syllables, as plain *-oC, *-0C and *-2C merged into modern -2C.'2 Only

8Despite the importance of internal reconstruction, its use in Trans-Himalayan historical linguistics is
surprisingly rare, with so many languages presenting complex alternation patterns. Furthermore, it has seen
nearly zero application in the study of Gyalrongic languages. Most internal reconstructions concern verbal
inflection, such as Li (1933), Coblin (1976) and Jacques (2012a) on Tibetan verbal morphology, Jacques
(2009) on Tangut verb stem alternation, Michailovsky (2012) on Dumi verbs, as well as Jacques et al. (2012) on
the structure of Khaling verbs. Lai (2021b) on verb ablaut in Siyuewu Khroskyabs is the only publication which
proposes internal reconstruction focusing on a modern Gyalrongic language. Internal reconstruction of non-
verbal constructions is so far still an untouched domain. The following reconstruction therefore emphasises the
role of internal reconstruction of non-verbs in Gyalrongic, as well as Trans-Himalayan, historical linguistics.
9Bifurcate vocalic systems opposing plain versus phonetically marked vowels is widely found in Burmo-
Gyalrongic languages. The phenomenon was first reported in Sun (2000a) (on Northern Horpa) and Sun
(2004) (on Zbu), followed by a series of phonetic and phonological studies devoted to vocalic uvularization
in Northwestern Qiang (Evans et al. 2016; Sun & Evans 2013), as well as pharyngealised vowels in Northern
Horpa (Chiu & Sun 2020; Lin et al. 2012). Modern velarisation in velarity-conservative Khroskyabs dialects
(such as Xiaoyili) should be studied experimentally in the future.
10Except *&(V)r > -aF.
Il'when followed by -m, -om > -om, the same applies to *-0¥m which became -om via -om.
120pen syllables in -z are very rare, nearly all of them are simplified from closed syllables.
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velarised vowels preserved their original contrasts. The relations between proto-rhymes
and modern rhymes can be summarised in Table 19.13

Table 19: Summary of proto-rhymes and modern rhymes in closed syllables.

Proto-rhymes Modern rhymes

-a2(*)C -&C, -aC
-o(¥)C -&C -oC
-o(")C -&C, -oC
-w(¥)C -oC

4.3 Internal reconstruction of Pre-Khroskyabs vowel system

In Section 4.3.1, I will first make the claim that the bound state vowel -e- is in reality a
conditioned variant of -a&- resulting from vowel harmony. Section 4.3.2 will focus on the
reconstructions of bound states with -&- and -o-, and Section 4.3.3 on those with -o-.

4.3.1 -e-: a conditioned variant of -&-
Table 20 reproduces all the apophony patterns attested in the bound state from Table 17.

Table 20: Summary of apophony in the bound state (reproduced).

Non-bound state vowel Bound state

-1 , ~&-, -a-
(-z-) , -a-

_a , _m-

e -

-0 -&-, -0-

-0 -&-,

-u -&-, -0-,

Three vowels in the bound state also regularly occur in closed syllables: -a&-, -0- and
-g-. Both -a- and -o0- occur in the same rows with -a&-, but there is no contact between -a-
and -o- in the same row. This mapping is exactly the same as that of the modern rhymes
presented in Table 19.

Given this similarity, one must ask what happened to the bound states -e- and -o-,
which are shaded in Table 20. The bound state -o- will be treated later, but for now I will
focus on -e-. A closer look at the syllable structures where -e- appears suggests that -e-
is conditioned by specific phonological environments. Table 21 lists examples with -e- as
the bound state vowel.

13The rhymes *-i(¥)C and *-u(*)C are not included because they do not exhibit apophony.
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Table 21: Bound states with -e-.

Example Gloss

djéei musk deer meat
sjefteéy sixteen
ymedzomér the night before last night
pjezé sparrow

te"ek™s side of the road
sq"e¢o sister

rtséro deer horn
ts"édzo goat skin
ynésna two days

vjétso eighty

evéryo night time
te"érdo be far

mpétso fifty

sjevds fourteen

merb3 tear (noun)

We can see from the table that most of the forms with -e- as the bound state vowel
exhibit a CeCo structure, while the remainder are CeCi or CeCeC structures. All the
vowels in the second syllables are middle to high vowels, -¢i, -ficey and -mer in particular
are high vowels. Thus, some of the final -o’s in the table may have high vowel origins.
This conclusion is supported by cognates found in Wobzi Khroskyabs and the Geshiza and
Mazur Stau dialects: pjez3 ‘sparrow’ is cognate with Wobzi Khroskyabs pjizi, t¢"érdo ‘be
far’ is cognate with Geshiza teedzi ‘be far’, snd ‘day’ in ynésno ‘two days’ is cognate with
Geshiza sni ‘day’, and merb3 ‘tear (noun)’ cognate with Mazur Stau mubli ‘tear’. As such,
the schwa -o here could be postulated as originating from a higher vowel, *-u.

In light of the regular syllable structure of the bound states with -e- attested in Siyuewu,
we can reasonably hypothesise that -e- is actually -a&- heightened by the high vowel in the
following syllable, as shown by the representative examples in (6). This vowel harmony
process is a Siyuewu innovation, as it is unattested in other known Khroskyabs dialects. It
may also represent an early historical layer of the bound state of Siyuewu, as there are a
few other cases that do not exhibit vowel harmony.

(6) a. *dj&ci > djéei
b. *sjeftcéy > sjeficéy
c. *pjaezs > pjezd
As a result, some compounds which exhibit e in both the absolute and bound states

could very well have exhibited a different vowel earlier on, which was later obscured
by vowel harmony, as shown in Table 22. All these examples show structures that trigger
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vowel harmony, and it is reasonable to assume that they were originally *fs&mér, *fs&sk"o
and *s&sa.

Table 22: Possible alternations due to vowel harmony.

First component Gloss \ Second component Gloss \ Compound Gloss

ifse early morning | mér night | fsemér tomorrow night
Tfse early morning | sk ? fsésk’s previous period
sé wood tso fruit? | séso wild berry

4.3.2 Bound states with -&- and -o-

Knowing that -e- in the bound state was historically a conditioned variant of -a-, the
mappings of bound state vowels to the closed syllables reconstructed in Lai (2021b) can
be summarised as shown in Table 23.

Table 23: Comparison of apophonic pairs for bound state vowels and closed syllables.

Bound state | Closed syllable

-&-, -a- -&C, -aC
-&-, -0- -&C -oC

As the mappings between bound state vowels and closed syllables are exactly the same,
it is natural for one to suspect that bound states developed in the same way as closed
syllables in Siyuewu Khroskyabs. Bound state vowels and the vowels of closed syllables can
both be considered “non-final vowels”, and should be reconstructed in a similar fashion. In
short, one needs to hypothesise that final vowels and non-final vowels underwent different
sound changes in Siyuewu Khroskyabs.

We can now simplify Table 20 into Table 24, with only -@&-, -a- and -o0- as bound state
vowels.

Table 24: Summary of bound state apophony related to final vowels.

Non-bound state vowel Bound state

-1 -&-, -a-
-a -&e-
-e -&-
-0 -&-, -0-
-0 -&
-u -&-, -0-

If non-final vowels (in the bound state and in closed syllables) are of the same nature,
they must share the same reconstructions with the closed syllables proposed in Lai (2021b).
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Following the same logic, the proto-bound-states are reconstructed as follows:

(7) a. -a-and -a-, both related to the non-bound state vowel -i, are reconstructed as

*.- and *-&Y-:
*-g- > -a- (*vae-me > vame ‘father and mother’)
*-&¥- > *-a- (*mpae’-le¥ > mpald ‘farmland’)

b. -&-, related to the non-bound state vowel -g, is also reconstructed as *-a-:
*-a- > -a- (*yva-nmar > yve&nmas ‘eating tsampa for medical purposes’)

c. -&-, related to the non-bound state vowel -¢, is reconstructed as *-e-:14
*.e- > -z~ (*se-Ip"xr > s&ip"xk ‘tree leafl)

d. -a-and -o-, both related to the non-bound state vowel -9, are reconstructed as
*-9-and *-o0%-
*-9- > -a&- (*ydo-mor > ydamar ‘well’)
*-9¥- > -0- (*xso¥-vrji > xsOvrji ‘three hundred’)

e. -a-related to the non-bound state vowel -0 is reconstructed as *-o-:
*.0- > -a- (*bro-vdzu > braevdzi ‘Cirsium shansiense’)

f. -a- and -o0-, both related to the non-bound state vowel -u, is provisionally
reconstructed as *-o0- and *-o0¥-, and will be discussed further below:
*-0- > -&- (*vjo-rpae > vierni ‘yeti’)
*-0%- > -0- (*sko*-ley > skolaey ‘garlic’)

The proto-bound-states can be summarised in Table 25.

Table 25: Proto-bound states.

Non-bound state vowel Bound state Proto-Bound-state

-i -&-, -a- *-ze-, *-a¥-
-a -a&e- *-a-

-e -a&- *-a-

) -a&-, -0- *-9-, *-o¥-

-0 -a&- *-0-

-u -a&-, -0- *-0-, *-0%-

It may be hypothesised that the non-bound state vowels and the proto-bound-states
were originally the same vowels, with their present variation conditioned by their posi-
tions.

14This reconstruction implies *-eC > -a2C, which further predicts that -eC does not exist in modern Siyuewu
Khroskyabs. Rhymes in -eC do, however, exist in modern Siyuewu Khroskyabs. With less than 20 instances,
most of them are non-native or non-etymological. The rhyme -em is borrowed from Tibetan, for example,
sém ‘heart’ from Tibetan sems ‘heart’. Some of the codas after -e- are of unknown origin, for example, fsér
‘lead’ corresponds to Wobzi Khroskyabs fsé ‘lead’, as well as to Japhug mts”i ‘conduct’, both cognates without
a coda. -eC as a rhyme in Khroskyabs represents a minority of the entire vocabulary. The problem of -eC’s
development is yet to be resolved.
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From Table 25, it is obvious that -i and -a are related: first, -i and -a are both in
contact with -&-, and second, -i has -a- as one of its bound state vowels. Therefore, I
reconstruct *-z for -i and *-a&" for -a.

The reconstructions of -e and of -0 are more straightforward. *-e may be reconstructed
for -e, but there is no evidence for a velarised *-e¢¥ from the perspectives of bound state.
Similarly, *-o may be reconstructed for -o. The likely velarised counterpart *-o% will be
treated later.

The vowels -0 and -u should be analysed together. The reconstruction of -u is prob-
lematic if we postulate simply *-u. Of the sound changes proposed in Lai (2021b), *-uC >
-uC does not support the reconstruction of *-u for -u, because one would expect modern
t-u- in the bound state on the basis of such a reconstruction. As such, the modern -u and
its bound state vowels could not have been *-u in the proto-language. We must therefore
conduct separate reconstructions for this -u that became *-o0- and *-0*- in bound state.

Observing attested cases of -0 and -u, we can see that the two merged in bound state.
Although -0 only exhibits -a- (*-0-) as the bound state, it is because the velarised version,
*-0Y-, producing -o- in modern Siyuewu, did not evolve into a modern bound state, which
by definition is different from the final. For instance, ntsoré ‘vegetable soup’ from ntso
‘vegetable’ with ré ‘soup’, mosndm ‘brother and sister’ from mo ‘brother (female-speaking)’
with sndm ‘younger sister (male-speaking)’, and xtcdp”s ‘leper’ from xt¢d ‘leprosy’ with
t-p" ‘NMLZ’. It is conceivable, in light of the unchanged o in both final and non-final
positions, to reconstruct final -0 in the same way as non-final -o-, that is, *-0¥ > -0.1°> The
reflex of final *-o0 will be discussed in Section 4.4.

As for -u exhibiting -a- and -o- as bound state vowels, I propose *-u(¥) > -u. The effect
of velarity on this final vowel is unreconstructable. The fact that v#i ‘human’ has both vye-
and vjo- as bound states supports this reconstruction (see Section 3.1.8). v ‘human’ must
be reconstructed as *vju(*) in order to account for its modern bound state vowels, -a&- (<
*.y-) and -o- (< *-u¥-).

The syllable with a bilabial nasal final, *-0¥m, should have produced {-om in the mod-
ern language, however, this syllable is prohibited by the phonotactics of Siyuewu. Rather,
as will be explained in Section 4.4, it became -om.

See (8) for the sound changes reconstructed so far for final vowels.

(8) Sound changes for final vowels
a. *a > -i

*&¥ > -a

*e > -¢

¥ > -0

*u(¥) > -u

*-0¥ > -0

-0 a0 o

I5We will also see that there is a possibility to reconstruct *oY for these cases in Section 4.3.3, if we only
consider the bound state behaviour of these 0’s. However, the reconstruction of *o¥ must be accompanied
by other evidences, such as verbal ablaut, vowel harmony, as well as external comparisons, otherwise, *o¥
should be considered in the first place.
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See (9) for the sound changes reconstructed so far for non-final vowels.

(9) Sound changes for non-final vowels
a. *&- > -a-
*a¥- > -a-
*e- > *a- > -
*9- > -z-

*y- > *.0- > -

b

c

d

e. *o¥- > -0-
f.

g. *u¥%- > *o% > -0-
h

*.0- > -a-
i. *oY- > -o-

4.3.3 Bound states with -o-

In this section, I deal with the bound state vowel -o- that was left unreconstructed in
Section 4.3.2. Examples are reproduced in Table 26.

Table 26: Examples of bound state -o-.

First component Gloss ‘ Second component Gloss ‘ Compound Gloss

i fry (barley) | tpas ? rmop&ys popcorn

q"i bowl tz3 pIM | qPazs bowl (Wobzi)

nd ear E}0 hole | pdryo ear piercing

oyd uncle | zi son | syovzi uncle and nephew

According to Lai (2021b), modern non-final -o- should be reconstructed as *-ui(*)-,
therefore these non-bound state vowels -u must be related to *-ui(¥)-. As a result, I recon-
struct *-wr¥ for these -u’s.

The case of syovzi ‘uncle and nephew’ (related to ay6 ‘uncle’) is problematic. Following
the logic of our reconstruction, the form syovzi should be reconstructed as *s-yuwi(*)-v-za,
with the non-final vowel *-wi(¥)-. However, such a reconstruction faces problems from
comparative evidence. There exists an -o- :: -&- correspondence between Siyuewu and
other varieties of Khroskyabs, especially Wobzi (sagil) and Guanyingiao, which generalise
the bound state vowel -&- (-a- in Guanyingiao) from the final vowels *-a&, *-0 and *-o, as
shown in Table 27. However, Siyuewu -o-, so far, can only reflect Pre-Khroskyabs *-u-.
Therefore, the correspondence between Siyuewu -o- and Wobzi -a- in Table 27 is irregular
and must be explained specifically. I am going to explain this from two aspects.
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Table 27: -o- :: -&- correspondence between Siyuewu and other Khroskyabs varieties.

Siyuewu Wobzi (kdgu) Guanyingiao \ Gloss

ts"ogi ts"egi ts"agi clothes
dyorc"é  garc"z pig skin
Ejdle jalé Tibetan bread

First, The vowels in the second syllables in the Siyuewu examples in Table 27 are
all high vowels, -i and -e, as shown in Section 4.3, these vowels were able to trigger
vowel harmony in a certain stage in Siyuewu Khroskyabs’ history. It is reasonable that the
irregularity is caused by vowel harmony, which heightened those Siyuewu bound state
vowels to *-u-, hence -o- in modern Siyuewu.

As *-z-and *-o0(*)- would be heightened to -e- by vowel harmony, the most reasonable
choice is to postulate *-o- for the forms in Table 27 in that its heightening to *-w- is both
intuitively and logically plausible. Coming back to the Siyuewu form syovzi ‘uncle and
son’, although no Wobzi and Guanyinqgiao cognates are attested, the syllable structure
suggests a possible effect of vowel harmony: *s-yo-v-z& > *s-yo-v-zi > *s-yw-v-zi >
Syovzi.

Second, the cognate of Siyuewu ay0 ‘uncle’ in Guanyingiao Khroskyabs is ayd ‘maternal
uncle’, suggesting that Siyuewu -o is somehow related to -a. In light of these two pieces
of evidence, the final vowel of Siyuewu oy6 ‘uncle’ must be related to *-o(¥). I therefore
reconstruct *-o0¥to account for its change into modern -o.

The sound changes hypothesised in this section are listed in (10).

(10) Final vowels
a. *-w > -0 (*nw > pj ‘ear (a free variant of nii ‘ear’)’)
b. *w¥ > -u (*ryw” > rpi ‘fry (barley)’)
c. *o¥> -o(*urya¥ > oy0 ‘uncle’)

In non-final positions, as Lai (2021b) suggests, the contrast of *-w- and *-wr¥- disap-
peared, with both resulting in -o- in modern Siyuewu.

4.3.4 Supporting evidence from other constructions or Khroskyabs dialects

Some isolated evidence inside Khroskyabs supports a few of our reconstructions.

1. The diminutive Siyuewu form, pztsi ‘piglet’, is related to p"dy ‘pig’ and a variant
of the diminutive suffix f-tsi. According to our logic, it should be reconstructed
as *patsz. The identical vowel found in both syllables would be a sign of vowel
harmony. There is some evidence that vowel harmony may have once been regular
for diminutives, examples include yvazd ‘fly (noun)’ and g"»z3 ‘bowl (Wobzi)’, etc.
There is, however, no explanation for the unaspirated consonant p- for ‘pig’, the non-
lenited consonant ts- for the diminutive suffix, as well as the fact that the form is not

affected by vowel harmony.
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2. The open syllable word rqii ‘be dry and hard’ has a closed syllable free variant, which
is a closed syllable: rgdd. The final -d is of unknown origin. The addition of the coda
-d changes the vowel from -u to -a. According to our reconstruction, rqu needs to
be reconstructed as *rqur¥, and rqdd as *rqur¥d. Final *-ur¥would produce -u, hence
rqu, and non-final -ur¥- would produce -o- (Lai 2021b: 112), hence rqad.

3. The open syllable word rvi ‘axe’ is related to 3-rvad, a classifier for the action of
chopping with an axe. The form rvad is clearly derived from rvi followed by a
nominalising suffix -d. I reconstruct rvi as *rva, and rvad as *rvad, explaining the
vowel difference in these two forms.

4. The word for ‘fish’ has different structures in Siyuewu and in Wobzi Khroskyabs, see
Table 28.

Table 28: ‘Fish’ in different Khroskyabs dialects.

Siyuewu Wobzi | Japhug

ydesji  sdoji | qapy

The uvular - in Khroskyabs is related to ga- in Japhug which is probably the remnant
of a classifier for animals (Jacques 2014b: 158-159; Matisoff 2003: 134-135). yde-
and do- in the Khroskyabs dialects are clearly from yd5 ‘water’, and jii is cognate
of -7y in Japhug, which probably meant ‘fish’. The “animal prefix” - is differently
placed in the two Khroskyabs dialects: after ‘water’ in Siyuewu, and before ‘water’ in
Wobzi. According to our reconstruction, the word ‘water’ should be reconstructed as
*yda. In Siyuewu, *ydo underwent the normal bound state vowel change, becoming
yda-. While in Wobzi, the vowel became -o- and the pre-initial y- was dropped. We
need to assume that the proto-form in Wobzi was *g-ydo-ju, and that the sequence
*gyd- was phonotactically illegal, forcing the pre-initial y- to be compressed into a
velarised feature of the vowel -o0-: *g-ydo-ju > *g-do¥-ju > kdoji. This example
supports the sound change *-0%- > -o0- as well as the hypothesis of velarised vowels
presented in Lai (2021b).

4.3.5 Summary of the internal reconstruction

Table 29 summarises the internally reconstructed system for Pre-Khroskyabs, achieved
through examining bound state apophony in modern Siyuewu Khroskyabs. The system
explains every single instance of bound state attested in Siyuewu. All bound state vowels
have a velarised counterpart, with the exception of *-e, for which there is no evidence
of such a pair. One explanation could be that *-e¥ has the same reflex as *-e, similar to
the case of *-u(¥). Although *-u and *-u¥might have the same reflex in modern Siyuewu,
their distinction is preserved in non-final positions. The modern reflex of plain *-o will be
discussed in Section 4.4.
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Table 29: Summary of the proposed internal reconstruction.

Final Non-final
Reconstruction Modern Siyuewu | Reconstruction  Modern Siyuewu
*-a -i *-e- -ae-

*aV -a *-aY. -a-

*-e -e *-e- -a&-

) -0 *-o- -a-

*_9¥ -0 *_o¥- -o- (before -m), -o-
*u -u *-u- *-0- > -a-

*_yY -u *_ Y *_ oY > _o-

*-wr -9 *-w- -o-

* gV - *_rrY- -o-

*-0 ? *-0- -a&-

*_gV -0 *_ oV -o-

We do not, however, have sufficient evidence to predict when velarisation will occur
in bound state. In some cases, the independent form and the bound state do not agree in
velarity. For instance, mpi < (*mpa) ‘farmland’ is without velarisation in its independent
form, however, it is velarised in its bound state, mpald (< *mpa‘-l2*) ‘farmland’; vjdd
(< *vje¥d) ‘eight’, having a velarised vowel in the independent form, loses the velarity
in bound state: vjétso (< *vja-ts[w]) ‘eighty’. Velarisation may also have already been
heavily flattened by analogy. The bound state of sl ‘head’ is invariably ro-, the other
theoretical possibility, sa-, is unattested. These secondary changes must be studied in a

separate paper with more field data.

4.4 External comparisons

In this section, I compare attested forms exhibiting bound states with cognates from Wobzi
Khroskyabs (the ¢4zo sub-variety), Japhug, Bragbar Situ and Zbu with Siyuewu Khroskyabs
forms and the reconstructed forms.!® The ¢4zo sub-variety of Wobzi is selected for its con-
servative o-vocalism. For every Siyuewu example, the Pre-Khroskyabs reconstruction and
the forms in other modern Gyalrongic varieties are given. I follow the conventions pro-
posed by Baxter & Sagart (2014) in the reconstructions, using square brackets to indicate
proto-phonemes/features that could have alternative reconstructions, and round brackets
to indicate the possible existence of a proto-phoneme/feature.

4.4.1 Cognates of words with i

Table 30 lists cognates of words that exhibit bound state with i in other Gyalrongic lan-
guages. Earlier, we reconstructed this vowel as *-@& in final positions. In most cases,

16The Japhug data are from Jacques (2015), the Bragbar Situ data from Zhang (2020) and the fieldnotes
of the same author, the Zbu data from Gong (2018).
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*-a¢ corresponds to Japhug -a, Bragbar Situ -ie or -a, and Zbu -e or -i, which should be
considered regular, especially with Japhug and Bragbar Situ.

The cognate for ‘grass’ is problematic. The rhyme -¥j in Japhug comes from Proto-
East-Gyalrongic *-gj (Jacques 2004: 217), which probably does not correspond to *-z in
Pre-Khroskyabs. In this case, the bound state in Siyuewu Khroskyabs y¢ae- could be the
result of analogy.

Table 30: Cognates of words with i.

Pre-Khroskyabs ‘ Siyuewu Wobzi (¢az9) ‘ Japhug Bragbar Situ Zbu Gloss
*pje pjezd (tpji) ‘sparrow’  pjizi ‘sparrow’ | pya patetl ‘chicken”  pyé? bird

*ve vi vi pa vié to do

*yae vaeme (tvi) ‘parents’  vi ‘father’ ty-wa ‘father’ father
*yvae yvi yvi Pya yvi mill

*zee zi zT ty-ftsa to-zié tse, ze ‘DIM’  son, man
*djae dji dji ca cié musk deer
*tchze tehf teht tsu tsali¢ teé"be road
*mpee mpi mpald to-mpié farmland
*xelz] | xef xel | x¢aj grass

4.4.2 Cognates of words with &

The vowel @ only exists in non-final syllables. The three examples that exhibit bound state
are listed in Table 31, and are reconstructed with three different rhymes.

The word for ‘deer’ is unproblematic, as all the other varieties show a-like vowels.

The word for ‘last night’ could be reconstructed as *ymer, ymor, *ymar or *ymor. 1
opt for the rounded version to explain the correspondence with Bragbar Situ ro-mor ‘one
night’.

The word for ‘two’ could be reconstructed as *yne[z], *yna[z] or *ynz[z], based on
internal and external evidence. *yn[e][z] is chosen as most of its cognates have high
vowels. The coda could be either *-y or *-z, but *-z is far more plausible because in
Njorogs Khroskyabs, the form is yné?s (the -s/-z coda is also attested in East Gyalrongic
varieties). The Siyuewu coda -y should be due to the analogy with r&y ‘one’.

Table 31: Cognates of words with .

Pre-Khroskyabs \ Siyuewu Wobzi (¢dz?) \ Japhug Bragbar Situ Zbu Gloss
*rtsaez | rtsz rtsé | qartsaz klarts"as qértse deer
*ym[o]r ‘ ymar ymer ‘ Jjurymur ‘tonight’”  ro-mor ‘one night’  viu-mufiz ‘that night’  last night
*yn[e][z] | yny yné | Bz kondz Bniz two

4.4.3 Cognates of words with a

Table 32 lists Gyalrongic cognates with Siyuewu -a words. Almost all cases correspond to
a-like vowels in other Gyalrongic languages.
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The proto-form ¢va(*)r underwent epenthesis in Siyuewu with a schwa inserted be-
tween *¢- and *-v-. However, the issue of velarity is problematic. The Siyuewu -a- points
to a velarised *-a*-, while the Wobzi -a&- to a plain *-a-. This variance is not yet explain-
able.

The coda -d in Siyuewu mpdd ‘five’ is probably analogical, given that we have vjdd
‘eight’, ngad ‘nine’ and sjad ‘ten’.

The word for ‘fly (insect)’ is less clear, as there is no independent form attested in
Siyuewu or Wobzi. The form in Njorogs Khroskyabs is yv3ds, which may be an indication
of a proto *-s or *-z final. The bound state in Siyuewu does not support the Njorogs
vocalism -o-, but the Njorogs form could be borrowed from Bragbar Situ kovés, due to the
geographical proximity between the two varieties. The Japhug cognate fy¥za is clearly
directly related to Siyuewu yvazd, even demonstrating the same diminutive morphology.
Japhug’s relation to Siyuewu within the Gyalrongic branch is, however, relatively distant,
which means yvazd can likely be reconstructed as far back as Proto-Gyalrongic. Except
Njorogs, all known West-Gyalrongic varieties preserved the diminutive form, with the non-
diminutive form more common in Situ (Lai 2013a). Therefore, it is highly likely that the
Njorogs form is due to language contact with Situ. We provisionally reconstruct *yv/a](z)
with an uncertain rhyme to account for the Njorogs form, in case it is indeed inherited
from the proto-language.

Table 32: Cognates of words with a.

Pre-Khroskyabs ‘ Siyuewu Wobzi (¢4z2) \ Japhug Bragbar Situ Zbu Gloss
*plaevy play p"ay pas  pidk pexs pig
*phraey p'ray p'ray PBras prak rock
*yjae¥d vjdd vjd kwircat  korcét varjét eight
*evae(Y)r govdr eyar eyr SWiér ewer"Gd? ‘midnight’  night
*mpae¥(d) mndd mpd kuumpu  kempgj komnpeé five

*ryae¥ ryd ryell rgali calf

*rpaY md md tw-rpa vo-rné? ‘her/his face’ face
*yvlae](z) yva-/yva- yvazd Pyyza  kovés fly (insect)

4.4.4 Cognates of words with ¢

In this section, the plain *-o, which was left untreated in Section 4, is reconstructed.

The Siyuewu -e has two correspondence patterns in other Gyalrongic languages. It
either corresponds to unrounded front vowels in East Gyalrongic, such as sé ‘wood’ and
rc"é tie’, or to the rounded vowel -0 in East Gyalrongic, as in fié ‘slope’, 1 fse ‘early morning’
and jé ‘3SG.REFL’. See Table 33.
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Table 33: Cognates of words with e.

Pre-Khroskyabs \ Siyuewu  Wobzi (¢az3) \ Japhug Bragbar Situ Zbu Gloss

*se sé st si cé sdte"er ‘firewood” wood

*rche rché rchi rché to tie

*fto fié ‘slope’  fto mté forehead

*£50 ifse 156 fso ‘tomorrow’ sogni ‘tomorrow’  fsi-/150- early morning
*jo jé jo Z0 to-#3 to-je? 3SG.REFL

For the -e that corresponds to unrounded vowels, *-e was reconstructed in Section 4.3.2.
For the -e that corresponds to -0, *-o is reconstructed, hence the Siyuewu sound change
in (11).

(11) *-o0 > -e

This particular sound change seems to have occurred relatively recently, and must
postdate the split of Siyuewu from Pre-Khroskyabs, as the ¢4zo variety of Wobzi (and a few
other Khroskyabs dialects such as Xiaoyili) still preserves the o-vocalism. Siyuewu, Wobzi
of kagil and Guanyingiao all underwent this sound change individually. In Guanyingiao
Khroskyabs, the sound change even affected some recent borrowings, the personal name
mtsho.mo is pronounced as mts’emi, from earlier +mts"omi.

Some internal evidence within Siyuewu can also confirm this late change.

1. The word jotoy ‘casually’ probably consists of jé ‘3SG.REFL’ and a definitive marker
as in @&toy ‘DEM’. If the etymology is valid, we can reconstruct *jo*tur(¥)y for this
form. It shows o-vocalism, which implies that the isolated form must be *jo.

2. The interrogative adverb t"joy ‘why’ is derived from t"j£ ‘what’ plus an instrumental
marker = yo. t"j£& ‘what’ is related to t"jé ‘what’ in Wobzi Khroskyabs (¥agii) and t"f
‘what’ in Guanyinqiao Khroskyabs. The Guanyinqiao form, ", is the base, and the
Wobzi form, t"jé, is a contraction of t'f ‘what’ + jé ‘3SG.REFL’. The Siyuewu form,
thi#, is an isolation of the bound state of t"jé. Therefore, the Siyuewu ‘what’ must
have been 1t"jé at some point in time.

The word for ‘why’, on the other hand, should be reconstructed as *t"jo"y (either the
velarisation contrast is lost in *-0(¥)y, or *-0- automatically velarises when followed
by *-y in Siyuewu), and can be understood to have demonstrated o-vocalism. We

need to reconstruct t"jé as *t"jo to account for it’s relation with t"j6y ‘why’.

4.4.5 Cognates of words with o

Table 34 shows the examples with o that exhibit bound state.

The proto-form *sj3 is reconstructed for ‘ten’, despite the fact that the Siyuewu form
has a coda -d. This -d should be considered analogical in that it should hypothetically not
exist in the proto-language, as none of the other modern Gyalrongic varieties exhibits this
coda. If we had taken this -d into account, we would have to reconstruct *sjurd, which
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would well derive sjdd in modern Siyuewu. However, instead of the attested sja-, one
would then expect to find fsjo- as the bound state form.

The word for ‘three’ is reconstructed as *xso*m, which would have produced *xsém at
an earlier stage, before going on to become xs3m. The o-vocalism is preserved in Njorogs,
for which the word is xsom.

Table 34: Cognates of words with o.

Pre-Khroskyabs \ Siyuewu Wobzi (¢aza) \ Japhug Bragbar Situ Zbu  Gloss

*sjo sjad NE sqi zjé SeEE  ten
*xso¥m xsdm xsdm xswm  kosdm xsom three

The proto-final-vowel *-uris not expected to exhibit bound state, as its non-final coun-
terpart, *-w-, produces -o- as in syllable final positions.

4.4.6 Cognates of words with o

Table 35 summarises the cognates of words with o.

Table 35: Cognates of words with o.

Pre-Khroskyabs \ Siyuewu Wobzi (¢dz2) \ Japhug Bragbar Situ Zbu Gloss

*bro(*¥) bro bro mbro mbré “brd horse

*rbo" rbo rbo rpyo ‘top of a hill’  rvé ‘halfway up a hill’ top of a house
*m[o]()y moy mady tu-mpay to-mpak e-mnéE ‘my eyes’ eye

The word for ‘horse’ is reconstructed as *bro(*) in Pre-Khroskyabs. Velarity is present in
Siyuewu and Wobzi, but the Guanyingiao form bré points to a plain *bro. There are three
explanations. First, *bro¥ and *bro could be proto-variations,!” with the Guanqyinqiao
form inherited from the plain variant, and the Siyuewu and Wobzi forms inherited from the
velarised variant. Second, ‘horse’ could be reconstructed as a plain *bro, which regularly
produces bré, with bro being a borrowing from other Gyalrongic languages, such as Situ.
Third, it could be reconstructed as a velarised *bro* and Guanyingiao can be presumed
to have undergone a second wave of unrounding: *-0¥ > -0 > -e.

As for the *rboY ‘top of a house’, it is likely that the velar medial in Japhug rpyo ‘top
of a hill’ is a trace of velarisation.

The vowel of the word for ‘eye’ in Pre-Khroskyabs is reconstructed as *-o-. This re-
construction is plausible within Khroskyabs varieties, as the Wobzi rhyme -ay regularly
corresponds to -&y, -ay and -oy in Siyuewu. The presence of a-like vowels in all other
Gyalrongic languages is unexplainable at present.

17However, “proto-variations”, as referred to in this example, must be addressed with rigorous historical
comparative methodology (Fellner & Hill 2019). In this case, the velarity of *broY could be a trace of some
ancient affix.
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4.4.7 Cognates of words with u

In Table 36, cognates of words with u that exhibit bound state are listed. Modern Siyuewu
-u comes from *-u(¥) or *-wr¥. It is clear from the table that most *-u(*) correspond to -u
in Japhug and Zbu, and -o in Bragbar Situ.

As for *-w?, the word for ‘bowl’, *q™ur¥, is confirmed by the unrounded vocalisms in
Japhug and especially by that of Bragbar Situ.

The word for ‘fry (barley)’, rpi, corresponds to Japhug rpu and Bragbar Situ rpd, which
points to the proto-form *rpu(¥). However, based on the behaviour of its bound state, rno-,
one needs to reconstruct *rpur®. I stick to the internal reconstruction *rpur?, as the sound
changes between East and West Gyalrongic are still poorly understood.

The word pii ‘ear’ is reconstructed as *nw?. In East Gyalrongic languages, the word
‘ear’ is twu-rna in Japhug, to-rnié in Bragbar Situ, and to-rnd? in Zbu, which are potential
loanwords from Tibetan rna ‘ear’. In Khang.gsar Stau, the cognate is jo.

Table 36: Cognates of words with u.

Pre-Khroskyabs | Siyuewu Wobzi (¢aza) | Japhug  Bragbar Situ Zbu Gloss
*vdzu(¥) vdzii vdzil ty-mdzu to-mdzo thorn

sku(®) skii skii cku ¢ko sku? scallion
*su(¥) b1} Bl tw-ku ta-wo to-ku? head

*viu(¥) Vi v ko-r"bji? ‘be human’ man, human
*lu(®) I Ii ty-lu to-lo te-It"5 milk

*qhury q" q"a khurtsa ki bowl

*rpur i i rmu mo mo? fry (barley)
*nur¥ i i ear

4.4.8 Other proto-vowels

There are two pairs of proto-vowels proposed in Lai (2021b) that are not treated in this
paper. They are *i/*i¥ and *u/*u¥. As these vowels do not show the plain/velarised
contrast in non-final positions, they cannot be reconstructed through bound state analyses.
A number of examples with -iand -uwithout bound state might be reconstructed with *-i(¥)
and *-u(¥). For example, xts7 ‘gruel’ does not undergo apophony in xtsipotaer ‘gruel with
noodle slices’, and is cognate with Japhug fuits"i ‘gruel’, perhaps pointing to an earlier
*xtsi(¥). Similarly, s ‘cattle’, similarly, does not have a bound state, as in sund ‘cattle
excrement’, its proto-form is probably *su(¥).

The reconstructions proposed here should be revised as long as new evidence from
Khroskyabs dialects are revealed.

4.5 The Pre-Khroskyabs vowel system

Figure 4 shows a system of reconstructed vowels in Pre-Khroskyabs. Except for e, which
shows no evidence of a velarised counterpart, all the other vowels have a plain-velarised
contrast.
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*i(¥) *ur(¥) e *u(”)
\ “u(’) T

*a *o(%)

*a(%)

*ae(Y)

Figure 4: Pre-Khroskyabs vowel system.

Table 37 shows the sound changes which occurred to the proto-vowels in both final
and non-final positions as they shifted towards modern Siyuewu Khroskyabs in the same
positions. There is no internal evidence for the modern reflexes of final *-i(*) and *-u(¥).

Table 37: Summary of Pre-Khroskyabs’s internal reconstruction.

Final Non-final
Reconstruction Modern Siyuewu | Reconstruction = Modern Siyuewu
“i(") i@ ~i()- i
*-a -i *-ae- -a&e-

*_gpV -a *_gaV. -a-

*-e -e *-e- -a&e-

*-9 -0 *-o- -a-

*-9V -0 *-o¥- -o- (before -m), -o-
*-u -u *-u- *-0- > -a-

*_ Y -u *_ Yo *oV- > -0-

*-wr - *-u- -o-

* gV -u *_rrY- -o-

*u(¥) -u(?) *u(¥)- -u-

*-0 e *-0- -a&-

*-0V -0 *-0%- -o- (before -m), -o-

The naturalness of this reconstructed vowel inventory might bear the problem of hav-
ing too many contrasts in back and rounded vowels, which are asymmetrically distributed
against the front vowels. However, such asymmetry is not entirely rare in languages of
the world. Ostyak shows contrasts among high back/rounded vowels, #, wr and u, while
not exhibiting similar contrasts within the front vowels (i, & and a) (Stanford Phonol-
ogy Archive 2019a). Vietnamese distinguishes ¥ from o, A from o, and presents u, while
having only three front vowels 1, e and € (Stanford Phonology Archive 2019b). Further
comparative studies will hopefully allow for the postulation of a more refined vowel in-
ventory for Khroskyabs. For now, the current system suffices to explain the phenomena
we encountered so far.
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5 Handling of Tangut cognates

The history of Tangut, an extinct Trans-Himalayan language once spoken in today’s Ningxia
Province, China, is a hot topic among historical linguists working on related languages.
Tangut has long been assumed to be a Qiangic language, though its affiliations with other
Qiangic languages remain uncertain. Sagart et al. (2019) shows phylogenetic evidence
which supports the classification of Tangut with Gyalrongic. Based on lexical innovations,
Lai et al. (2020) further demonstrates that Tangut should be a West Gyalrongic language,
meaning that Tangut and Khroskyabs are much more closely related than we previously
believed.

Tangut rhymes have traditionally been reconstructed along three grades (Gong Hwang-
Cherng 1994). Grade I rhymes are reconstructed with a plain vowel, Grade II with a -i-
medial, and Grade III with a -j- medial. Two recent works, both by Gong Xun (2017;
2020), propose a revised version of Tangut rhyme reconstruction: Grade I rhymes are
reconstructed with a uvularised vowel, Grade II with a pharyngeal -{- medial together
with a uvularised vowel, and Grade III with a plain vowel. Grade I and Grade II rhymes
that are reconstructed with uvularised vowels are not compatible with velar consonants.
Thus, Gong Hwang-Cherng’s velar initials followed by Grade I and II rhymes are revised
to uvular consonants. Similarly, non-uvular Grade III rhymes are not compatible with
uvular consonants, so relevant forms reconstructed by Gong Hwang-Cherng remain velar.
Table 38 summarises Gong Xun’s revision.

Table 38: Gong Xun’s (2017; 2020) revision of Tangut rhymes.

Grade Tangut Gong Hwang-Cherng Gong Xun Gloss

vz

Gradel 3% ya' sa”! needle
Gradell £¢ khia? ghfa™? ploughshare
Grade III ;;{f( khja® kha? draw (water)

The uvularisation hypothesis, similar to our reconstruction of velarisation, is a guttural
colouring of vowels. Given the proposed affiliation between Tangut and Khroskyabs, one
should ask if Tangut uvularisation is, at least in part, related to Khroskyabs velarisation.

Tangut uvularisation has two main origins: inherited (‘primary’, to use Gong Xun’s
2017 term) and innovated (‘secondary’ in Gong Xun’s 2017 terminology). Inherited velar-
isation can be traced back to Proto-Gyalrongic. It corresponds to Zbu velarisation (Gong
2017), such as ﬁ@ﬂ” po”! ‘pus’, related to Zbu tazvir ‘pus’ (w is a velarised vowel in
Zbu), and ,@12878 bsi*! ‘willow’, related to Zbu z"bruir? ‘willow’. Innovated uvularisation,

on the other hand, could be derived from surrounding gutteral segments. This type of
uvularisation regularly corresponds to uvular codas, medials, preinitials or pre-syllables

B¢

a
in East Gyalrongic. For example, 4069 [2#1 o weave’ corresponds to Japhug tas ‘weave’

and Zbu tés ‘weave’, and F % tsu*r! ‘winter’ to Japhug gartsur ‘winter’ and Zbu qertsé?
‘winter’ (Gong 2020).
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Khroskyabs may have undergone similar innovated velarisation by compressing a gut-
teral element into a vowel, but this process may well have happened separately from
Tangut. Inherited velarisation in Khroskyabs is to be compared with inherited uvularisa-
tion in Tangut. In the remainder of this section, I compare Proto-Khoskyabs examples with
their Tangut cognates.

Khroskyabs, like Japhug, share more than 300 cognates with Tangut (Jacques 2014a;
Lai et al. 2020). In the following comparative study, only examples with confirmed ve-
larisation status in Khroskyabs are taken into consideration, resulting in a total of 65 cog-
nates analysed.!® I will first compare cognates where Khroskyabs velarisation corresponds
to Tangut uvularisation (Section 5.1), then, those where Khroskyabs velarisation corre-
sponds to Tangut non-uvularisation (Section 5.2), and finally, those where Khroskyabs
non-velarisation corresponds to Tangut uvularisation (Section 5.3).

5.1 Khroskyabs velarisation = Tangut uvularisation

Table 39 shows the 32 examples in which Khroskyabs velarisation corresponds to Tangut
uvularisation.!® Although in some examples Tangut may have innovated the uvularisation
from Proto-Gyalrongic guttural codas (-y, -¥), as reflected in Khroksyabs and in Japhug,
most of the examples do not have these codas, and should be considered inherited from at
least Proto-West-Gyalrongic. One should also notice that the West Gyalrongic innovations,
from *yd[o]*¥ ‘be poor’ to *ku(¥)te" ‘dog’, all of them without a velar coda, represent a
considerable portion of velarisation/uvularisation correspondences.

Table 39: Khroskyabs velarisation = Tangut uvularisation.

Pre-Khroskyabs  Siyuewu Tangut Japhug Gloss
T

*plaevy p'dy L0+ war! pax pig
*zbl[o]*v zblév 58329 [wisw! ty-jlvp steam
*xso¥m Xs3m T4 5865 so¥! XSum three
*qurY q"a 4189 ghu! k™witsa bowl
*lyaey Ivay ZR5172 war! tw-rpas shoulder
*Kalv Bdv £54935 ta-qaf needle
*laeV]zeY lala 0004 [g12 fag aunt
*sep”o¥ sa&pd ﬁssm phu*? tur-p tree
*ymaVy ymdy %4320 ma*! tur-nmay son-in-law

e 2N
*rtsfo]¥ rtsb ?Tﬁt“wo tsur! qa-rtsur winter
*tshfo]¥z rtsh6z Tl 5105 5% tu-rtsyz lung
*rdzae¥v rdzdv Bo0045 g myrtsaf3 be spicy
*daevy day 740630 [g»1 tar weave
*jgeVy jay 63192 laa™! jar be thick
*vlo¥d viéd JBE 4506 pyy2 Blur kindle
*mb]o]" mbd W 1301 part tw-mbyo be deaf

18Cognate judgment is based on Jacques (2014a) and Lai et al. (2020).
19West Gyalrongic innovations, identified according to Lai et al. (2020), are in light-grey backgrounds in
the tables.
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Table 39 - continued from previous page

Pre-Khroskyabs Siyuewu Tangut Japhug Gloss
*poVz 16z %058 pwur2 nu be

*qae'r qdr 2L 4480 garp? grt separate
*blo]¥ bo aF2101 pyyipt rmbur accumulate
*maeY ma 4552200 pgar! yYTEaE hunt
*phrfo]¥m p'rdm fiF1572 phtorw! wyrum white
*p"o]¥m rp"sm 74975 pa*r! ‘congeal’ | jpyom ice

*rtshe Yy rtsdv %ﬁosu tsa®! mdzartsi¢ (Bragbar) | Xanthoxyle
*mno¥d myéd 482128 1aout yymuit blow
*rd[w]¥ rdi 00 therw? a-tury meet
*daeYy day FL0008 gor! ty-ndyy poison
*p"lo]" p"o §82451 po p"yo flee
*ydfo]" vdé F70214 2 poor
*gr[o]¥ BTO 4517 rur'rar? narrow
*ylo]" Yo fZ1274 o2 be able
*ne'r[a] ndri ﬁfﬁfﬁﬁ na*'ra*r? tomorrow
*ka(V)taeY kota 42 ko'ta”! ‘puppy’ dog

5.2 Khroskyabs velarisation = Tangut non-uvularisation

Table 40 shows examples of velarisation in Khroskyabs corresponding to non-uvularisation

in Tangut. The first three examples, fQ‘“’OZ Par’ ‘eight’, %tosn ?aar? ‘day’, and @1894
?ar’ ‘daughter-in-law’, are probably regular, as the uvular colouring is probably removed
in these words (Gong 2017). The rest of the examples, including the West Gyalrongic
innovation, *m/[o]*ri(*)d ‘footprint’, are less straightforward to explain.

The Tangut word 2715382349575 morar? ‘footprint’ is probably related to the combina-

tion of zﬁ5382 mo”‘leg’ and Q7S rar! ‘write’, originally meaning ‘leg/foot that is written’.
In Siyuewu, the cognate is morid (< *m[a]*rid). The second syllable, rid, is related to the
attested past stem (Stem 2) of ré&d ‘write’, which is rid. The first part, the now obsolete
mo- (< *m[o]%-), is logically related to 271532 mo? ‘leg’ in Tangut. A possible explanation
for its velarity is that the irregular velarisation in Khroskyabs is due to a verbal prefix on
rid (write.Il), as this verb normally requires a velar ko- as its past prefix, as shown in (12).

(12) jddonpva=yo a&td dzodd=to r& ku-rid
habitant.of.jddon=ERG DEM book = DEF one PST.INV-write.II
‘Someone from jddon wrote that book.’

(syw267520)

Alternatively, the velar prefix could be an old marker for the patient-like relativisation,
kV-, widely found in East Gyalrongic languages (Jacques 2016; Sun 2006). Khroskyabs

2045yw2675” means the 2675th sentence in my database. The reader is invited to contact me for more
examples.
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may have also had this prefix, however it is no longer used. *kV-rid could therefore have
meant ‘thing that is written’.
The Siyuewu form may have undergone the change outlined in (13).

(13) *mo *kV-rid > *mo-k-rid > *mo‘rid

The examples *¢vae(¥)r‘evening’ and *bro(*) ‘horse’ are probably irregular in Khroskyabs,
as one would expect them to have been non-velarised on the basis of external comparison,
as discussed in Sections 4.4.3 and 4.4.6.

Notice that except for *m[o]¥ ‘brother’, all the other examples from ‘footprint’ to ‘need’
are verbs. It could be that it is Khroskyabs that underwent some secondary velarisation,
compressing, for example, the Gyalrongic inifinitve prefix *kV-, into the vowel. If this
explanation is valid, the only irregular form that should not have undergone velarisation
is *m[o]Y ‘brother’.

Table 40: Khroskyabs velarisation = Tangut non-uvularisation.

Pre-Khroskyabs Siyuewu Tangut | Japhug | Gloss
*vjae¥d vjdd [ 4602 9ay! kuwrcat eight
*rjey rjdy FLosit 92012 day’ ty-rzas day and night
*rjge'v rjdv ({31894 par! ‘daughter-in-law’ | ty-rzaf3 wife
*eva(¥)r govdr %EOM ewo! evr evening
*bro(”) bré flores rejr’ mbro horse
*mfo]*rid morid iﬁ;ﬁﬁ mi’rar? footprint
*rm[o]¥ rmoé %4]‘%0330 meej’ rma ‘spend a night somewhere’ | dream
*saevd sad %4225 sa' sat kill
*chfo]v chio ZLOT0 thwo! ‘excavate’ cur open
*sna¥d sndd 2%5192 nwo? nut burn
*ydza¥v vdzov  BYA69 dzo! ndzxf3 burn
*rfo]¥(d) réd 725523 rar! ra need
*mfo]¥ mo ?%0355 mu' ‘mother’s brother’ | ty-wymu brother

5.3 Khroskyabs non-velarisation = Tangut uvularisation

Table 41 shows non-velarised examples in Khroskyabs that correspond to uvularised cog-
nates in Tangut.

Most of the uvularised cognates with Tangut shown in the table are innovations. For
the first four examples, from ‘bird’ to ‘ten’, uvularisation could be caused by the velar or
uvular medials preserved in Khroskyabs or Japhug. For the next five examples, from ‘sister’
to ‘half’, uvularisation is due to the uvular initial preserved in Khroskyabs and Japhug.
The following example, ‘side’, gets its uvularisation from the gutteral codas preserved in
Khroskyabs and Japhug. The examples from ‘deer’ to ‘drum’ may have had uvular or velar
preinitials originally, as their cognates show.

The last five examples lack satisfactory explanations. However, the pharyngeal medial
-{-in Tangut, as reconstructed by Gong (2017), is always accompanied by the uvularisation
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of the following vowel. Therefore, the uvularisation on f(ﬁf(2475 phfa”' ‘break’, ;72{(5390 ph$i®?

‘loosen, detach’ and JF%(“O%Q@?’BZ dzSwo"'dz§(w)i*' ‘pull’ could also be secondary.?! The
remaining two examples will be unexplained.??

Table 41: Khroskyabs non-velarisation = Tangut uvularisation.

Pre-Khroskyabs Siyuewu Tangut | Japhug | Gloss
*pjeez[o] pjezs n;f‘” wi” pya bird
*sj[3](d) sjdd A& 1084 g, sqi ten
*nzyae nzyi 2%4966 wi*! sya rust
*nsy[a] ntshys  HEO tserr! ntsye sell
*sqae sqi 423361 gfej! ty-sqlyj sister
*SKae SET LR g sqa cook
*VEa VBl 4§35 gewer! PBra win
*rqo rqé Ffosss go”r! fw-rqo throat
*chlu] c"s ;0074 ghwo™! fw-qit half
*plzey p'&y 113936 pha*! ‘ w-p"ar side
*rtsaez rts&z 25181 tsa“r’ ‘wild animal’ | qarts"az deer
*xspae xspt n|?<0499 qagpa frog
*sm[w] Bmj %%4408 99“’ smi fire
*yd[o] s FRSS (w)er xtw buy
*ybo ybé 9552 parr! ty-rmbyo drum
*plraed ptréd {2 phea*! pryt break
*phrfo] p'rd 24539 phei*? loosen, detach
*dgfoldzfo]  dzddzo  BUSH desworldas(w)ie! pull
*mfui] mj H£3513 mo! fw-mur sky
*ym[o]r ymar kL3925 mur! ‘darkness’ Jjurymuur ‘tonight’ | last night

5.4 Summary

Table 42 summarises the counts of explainable and unexplainable cognates, a distinction
between strictly and loosely (un)explainable is made according to the analyses of the pre-

21As a reviewer points out, There is no evidence of the initial, rhyme and tone of ¥/4036434 3332
dzfwo™'dz§(w)i*' ‘pull’ in the Tangut manuscripts. The current reconstruction is based on the possible rhyme
alternation discussed in Gong (1997), note 8.

22The preinitial y- in *ymér ‘last night’ is not related to the uvularisation in the cognate with Tangut
(which means ‘darkness’), it is a morpheme meaning ‘last’, also found in xsnd (/y-snd/ (last-day)) ‘yesterday’.
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vious sections.

Table 42: Comparison counts.

Total counts Explainable Unexplainable
Khros. velar = Tang. uvular 32
Khros. velar = Tang. non-uvular 13 5 (strict), 12 (loose) 8 (strict), 1 (loose)
Khros. non-velar = Tang. uvular 20 15 (strict), 17 (loose) 5 (strict), 3 (loose)
Total 65 52 (strict), 61 (loose) 13 (strict), 4 (loose)

Among the 65 cognate sets, between 52 and 61 can be considered regular, and irregular
sets could be reduced to as few as 4. This observation indicates that Khroskyabs velarisa-
tion is historically related to Tangut uvularisation. Moreover, all of the 7 West Gyalrongic
innovations included in this analysis are at least loosely explainable, with 5 strictly corre-
sponding to each other (as well as one marginally explained), implying that velarisation/
uvularisation continued as a productive process in Proto-West-Gyalrongic.

6 Final remarks

This paper proposes a reconstruction of the Pre-Khroskyabs vowel system based on the
analysis of bound state apophony in compound words. The actual problem that this paper
solves is restricted to one of the Khroskyabs varieties; however, by proposing a technical
analysis to the apophony problem, I have shown that the results can be directly compared
to similar phenomena in other Gyalrongic languages, especially Tangut, which is the only
attested mediaeval Gyalrongic language. The successful cross-linguistic comparison im-
plies that velarisation is important to Trans-Himalayan historical linguistics.

In particular, I have shown that: 1) modern Siyuewu Khroskyabs -i that corresponds
to Gyalrong *-a should be reconstructed with an open vowel as *-&, and that 2) modern
Siyuewu Khroskyabs -e¢ corresponding to Gyalrong *-o should be reconstructed as *-o.
That is to say, the raising of *-& and *-o must have happened at least by the time of the
West Gyalrongic split.

Vowel raising and fronting, or “brightening”, to use Matisoff’s (2004) term, is widely
found in Burmo-Gyalrongic languages. In Gyalrongic languages, it happened in most West
Gyalrongic varieties, especially Khroskyabs and Tangut, and affected some East Gyalrongic
branches, such as Zbu (Gong 2018) and Bragbar Situ (Zhang 2019). This phenomenon
could be considered an areal feature which developed independently in different lan-
guages.

“Brightening” is common not only in Burmo-Gyalrongic languages, but also in many
languages in the world: Attic-Ionic Greek raised *-a:into *-e: (Samuels 2017: 92), modern
Sarawak varieties are known to have fronted proto-*a into e or i in different positions
(Blust 2000), not to mention the famous Great Vowel Shift, involving both raising and
lowering, in particular, with the Old English a: turning into er, and further into io in some
English dialects.
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To explain vowel raising and fronting in modern Siyuewu, as well as other phenomena
observed in apophony, I postulated a series of velarised vowels. Some velarisations are
inherited, others are innovated, but briefly speaking, velarisation blocked vowel raising
and it is the inherited velarisation that is most important to compare from a Gyalrongic
perspective.

As velarisation is also attested Zbu (Gong 2018; Sun 2004) and Shangzhai (Sun 2000a),
and velar segments corresponding to some velarised vowels in Khroskyabs are attested in
Japhug, there is no doubt that velarisation is an old phenomenon. I have demonstrated
in the paper that Khroskyabs velarisation is consistent with Tangut uvularisation, which
is even true for shared innovated items across the two languages. The productivity of ve-
larisation or uvularisation continued in Proto-West-Gyalrongic, which also indicates that
this phenomenon could have some segmental origin with certain grammatical functions.
Future studies on Proto-Gyalrongic rhyme systems should not neglect the existence of ve-
larisation, which now seems to be vital for the understanding of Gyalrongic historical
morphophonology.

Apart from the significance for Trans-Himalayan historical linguistics, the present pa-
per also underlines the importance of understanding the internal morphology of a lan-
guage. Although scholars agree upon the importance of internal reconstruction in his-
torical linguistics, its role in assisting comparative study may still be underestimated, es-
pecially when specialists are not entirely familiar with all the varieties they compare.
Moreover, in many cases, the Comparative Method can, more often than not, explain
things that can also be explained by internal reconstruction. If Hittite had been deci-
phered before Saussure, laryngeals would have been reconstructed through the Compara-
tive Method. However, this study is an example showing that internal reconstruction can
explain phenomena that the Comparative Method cannot explain. Internally reconstructed
forms could stand to be more archaic than proto-forms reconstructed through external
comparison. Some Pre-Khroskyabs vocalic contrasts, such as *&/*2Yand *-u-/*-0-, can
hardly be reconstructed by comparing different dialects. Needless to say, without internal
reconstruction, we will not be able to explain bound state apophony and other relevant
phenomena.

Abbreviations

Glosses follow the Leipzig Glossing Rules. Additional abbreviations are listed as follows:
DIM: diminutive, INV: inverse, PART: particle.
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