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It is widely accepted that Middle Chinese Division II, a syllable category in
Middle Chinese, originates from the Old Chinese medial *-r-, yet its recon-
struction remains debated. Existing proposals assign Division II a palatal,
velar, or r-colored feature or segment. Building on Gong (2018), this study
integrates comprehensive evidence to identify Division II as characterized
by an additional vowel quality that exhibits vowel lowering, a-fronting, and
slight e-backing effects, and is compatible with the low front vowel, uvulars,
and retroflexes.

A systematic evaluation demonstrates that Division II is best interpreted
as palato-pharyngealization, a type of pharyngealization observed in North-
east Caucasian languages. We reconstruct three (palato-)pharyngealized
vowels [€, 0%, a] as Division-II vowels for the Qieyun YJ&H system, deriving
from a pre-Qieyun medial *-{-, itself the outcome of decoronalization of the
Old Chinese medial *-r- before fusing with the following vowel. We further
outline the full development of Division II from Old Chinese to Mandarin.

Keywords: Middle Chinese, pharyngealization, retracted tongue root,
rhotic, decoronalization

Introduction

Divisions and Ranks in Middle Chinese

Division (5% déng) refers to the classification of Middle Chinese (MC) syllables
by the quality of their medials and vowels' (Baxter 1992: 42-43). Rhyme tables (B8
yuntii) of Late Middle Chinese (LMC) distinguish four Divisions, I to IV. This

1. In this paper, we treat medial and coda segments as consonants instead of vowels, e.g., [j, w]
instead of [i, u]. In particular, the semivowel corresponding to [i~w] is represented as the velar
approximant [y] ([y] in narrow transcription). The term “vowel” is therefore used exclusively

for the syllable nucleus, i.e., the main vowel.
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framework is extended backward to the Qieyun YJ#E system (QYS; represent-
ing the phonology of the 601 CE rhyme book Qieyun) and still earlier stages of
Early Middle Chinese (EMC). However, syllable classes in EMC differ from those
in LMC in two respects: the Qieyun Division of a character may differ from its
rhyme table Division (Shen 2017; Hill 2019: 95-99; Shen 2020:30-35; Mai 2022),
and Qieyun Division III comprises multiple Subdivisions (see Appendix A.2). To
avoid ambiguity, we follow Norman (2006) and recent scholarship (e.g., Shen
2017; Hill 2019:95-99) in using “Division” to refer only to EMC categories and
“Rank” for the rhyme table categories of LMC.

A more effective hierarchical categorization of EMC syllables divides them
into two primary categories: Type A (Divisions I, II, and IV) and Type B (all Sub-
divisions of Division III). This dichotomy, first proposed by Pulleyblank (1977), is
now widely accepted for Old Chinese (OC) and EMC (Shen 2017).

For the phonetic basis of the Type A vs. Type B contrast in OC, Norman’s
(1994) proposal, that Type-B syllables have plain consonants *C- as initials, while
Type-A syllables have retracted tongue root (RTR) consonants *C- as initials,* has
become the dominant view and is adopted by Baxter and Sagart (2014).

The phonetic basis of the contrast in EMC, however, remains debated. Major
proposals include:

a. Type B with high front medials/vowels [j/i] vs. Type A without them (e.g.,
Baxter 1992: 69);

b. Type B with high non-back medials/vowels [j/i, y/i] vs. Type A without them
(e.g., Huang 1995:52-66);

c. Type B with high vowels [i, i, u] vs. Type A without them (Pulleyblank 1977);

d. Type B with tense vowels vs. Type A with lax vowels (Starostin 1989:18-21);

e. Type B as lax syllables vs. Type A as tense syllables (Ferlus 2009).

Furthermore, as Norman’s proposal for OC can be extended to certain EMC ini-
tials (Baxter & Sagart 2014:75) and Sino-Xenic evidence supporting Norman’s
proposal persists into the EMC period (see §2.6), a sixth possibility emerges:

f.  Type B with plain initials vs. Type A with RTR initials.

While proposals (a) and (b) have been predominant since the late 20th century,
proposal (f) also merits serious consideration. Further discussion is given in
Appendix A.1.

2. Norman’s (1994) original description of OC Type A is “pharyngealized syllables”. Baxter
and Sagart (2014) notate OC Type-A initials as pharyngealized consonants *C*-. Following the
framework in §3.1 and the discussion in §5.2, we consider OC Type-A initials as RTR conso-
nants. The IPA diacritic [, ] represents RTR.
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1.2 Origin and reconstructions of Division II

It is now widely accepted that Division-II syllables originate from the OC medial
*-r-* (Shen 2017; Hill 2019: 175-176; Shen 2020: 76-77; Xu 2023). More specifically,
they originate from OC Type-A syllables with medial *-r- as well as from OC
Type-B sibilant initials plus medial *-r-, i.e., from OC onsets *Cr- and *Tsr-
(Baxter & Sagart 2014: 74-75).*

Despite the consensus on its OC origin, the phonetic nature of Division II in
MC remains debated, with no single proposal achieving wide acceptance. Some
reconstructions do not assign a unique feature or segment to Division II (e.g.,
Karlgren 1922; Baxter 1992; Huang 1995), while others (especially recent ones)
propose specific medials, vowel qualities, or off-glides. The proposed phonetic
qualities can be grouped into four broad categories:

a. Palatal color, including the weak palatal medial [|] (Karlgren 1915-1926: 631),
the orthographic medial e (Lamasse & Jasmin 1934:25), and the lax palatal
medial [e] (Wang 1985: 50, 114-133);

b. Velar color, including the velar medial [w] (Xu & Pan 1985, 1994), [*] (Pan
2023), [ug] (Shen 2020), or [y] (Zhengzhang 1987; Pan & Zhang 2015),
(pre-)velarized vowels [¥V] (Ferlus 2009), and diphthongs with velar off-glide
[Vi] (Pulleyblank 1991:12-13);

c. R-color, including the retroflex medial [r] (Huang 2002a) or [1] (Huang 2006)
and retroflex vowels [V'] (Pulleyblank 1984:191-193) or [V] (Starostin
1989:16);

d. Pharyngeal color, as the pharyngeal medial [T] (Gong 2018).

Combinations of these features have also been proposed, e.g., the r-colored velar
medial [rw] (Mai 1992) or [ry] (Mai 2022).

The present study aims to identify the most plausible feature for Division
IT from these proposals and beyond. To achieve this, we first establish the core
properties of Division II (§2), then explore types of pharyngealization and RTR
(§3), before evaluating competing hypotheses and demonstrating that palato-
pharyngealization provides the most compelling account of Division II (§4).
Finally, we present a full statement of the pharyngealization theory, tracing the
development of Division II from OC to Mandarin (§5).

3. The symbol [r] does not necessarily represent only the alveolar trill [r], but often covers the
alveolar tap [r] (Anselme et al. 2023). Similarly, OC *-r- is not necessarily a trill, and a tap [c] is
highly likely to exist as its allophone.

4. Some scholars also suggest an OC *r- prefix as a source of Division II (see Handel 2002 and
references therein). Whether as a prefix or a medial, the influence of *r on the syllable can be
considered equivalent.
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Some of the arguments were first outlined in Gong (2018), but the present
paper significantly expands and refines the earlier account. In particular, we
incorporate rhyming practice (§2.1.1) and the peculiarities of the 1 Géng rhyme
group (§2.4) as key evidence, and newly identify the e-backing effect (§2.4) and
compatibility with the low front vowel (§2.5) as diagnostic properties of Division
I1, resulting in a complete and more convincing theory.

1.3 Vowels of the QYS

This paper follows Baxter’s (1992: 27-85) transcription of the QYS, incorporating
some of the modifications from Baxter and Sagart (2014:20). Reconstructions of
the QYS differ in the number of vowels (Table 1; see Dong 2016 for a review).
For clarity, we adopt a ten-vowel set for the QYS (Table 2) based on Baxter’s tran-
scription, vowel distribution patterns (Huang 2002b), and evidence from rhyming
practice (Zhou 1996; Zhang 2008).

Table 1. Reconstructions of vowels in the QYS

High Mid 1 Mid 2 Low

H B " HF 8 £ X B B
Baxter (1992) i i u e 0 ow £ aew @ a
Baxter & Sagart (2014) i + u e 0 ow ea aew ae a
Huang (2002b: Table2E) i & u e o o ® e a D
Starostin (1989:45-47) i i u e A9 O i au a,a aa
Pan & Zhang (2015) i i u Ee %9 0,0 & 2 ES a,a
Pan (2023) i i u Ee %o U,0 & 2 ® a,a
This paper, §5 i i u e o o e o aa a
Available Type-B Divisions III III III III III III Ir 11
Available Type-A Divisions I IV I I I m I I

Example rhymes are listed in the table header for each vowel: B Zhén (-in), B Yin (-in), 3 Dong
(-uwng), T Qing (-eng), & Déng (-ong), % Dong (-owng), B Géng (-eang), {1 Jiang (-aewng), B
Geng (-aeng), and [% Ydng (-ang). In other rhymes, vowel correspondences may differ across recon-
structions. Baxter (1992) treats the vowel roundness of % Déng and {T. Jiang as coda labialization
(-wng), so we list -w together with the nuclei. Where reconstructions split a vowel by Type, both vow-
els are shown in the same cell, with the Type-B vowel given first. Underdot { V ) = retroflex vowels

[Ve]s(d) =[el; (a) =[al; (&) = [e].

It is crucial to note that the Qieyun often splits a single linguistic rhyme
(nucleus plus coda) into multiple “rhymes” (chapters) based on medial differ-
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Table 2. Ten-vowel analysis of the QYS arranged by height and frontness”

[-back] [+back] [+back]

[-round] [+round]

Hi B i Hu

FHe o £ ow
#f ea L aew
Biae [Ga

* Following the convention established in SPE (Chomsky & Halle 1968:305), phonologists typically
use the feature [back] rather than [front] to represent a binary front-back distinction (Flemming
2003), even when the distinction is phonetically front vs. non-front, as in the QYS (Table 1). There-
fore, in the vowel system of the QYS, [-back] = front vowels, and [+back] = non-front vowels. The
latter can be phonetically central, e.g., o can be [a].

ences, making a Qieyun rhyme often a finer-grained unit than a linguistic rhyme
(Wang 1936; Yuchi 2003; Zhang 2008: 140-142; Shen 2020:120-126). For example,
the linguistic rhyme 5&flll Xian-Xian (-en) is separated into 7t Xian (en) and fIlI
Xian (jen) in the Qieyun according to the presence or absence of the medial -j-.
In this and similar cases, however, no evidence from rhyming practice or Sino-
Xenic data indicates that the medial distinction affected the phonetic value of
the rhyme. This undermines the earlier assumption that each Qieyun rhyme cor-
responds to a unique linguistic thyme (e.g., Karlgren 1915-1926:79-80; Pan &
Zhang 2015), which leads to an unnecessarily inflated vowel inventory. The ten-
vowel analysis adopted here suffices to account for actual linguistic thymes and
observed rhyming practice. A complete reconstruction of the rhymes based on the
ten-vowel set is given in Appendix B.2.

2.  Properties of Division II

In this section, we first argue that the distinctive property of Division II is an addi-
tional vowel quality (§2.1). We then examine its diachronic effects (§2.2-§2.4) and
its compatibility with various phonetic or phonological features (§2.5-§2.7). For
reference, all Division-II rhymes® in the QYS are listed in Table 3.

5. The QYS has four tones: ping I ‘level, shdng I ‘rising) qit 7 ‘departing} and rit A ‘enter-
ing’ In the Qieyun, a single rhyme is assigned different rhyme names depending on the tone. In
this paper, we follow the convention of using ping-tone rhyme names to represent rhymes across
all four tones (B DA% _E2E N jii ping yi gai shdng qii rit ‘enumerate ping to cover shdng, qit,
and rir’), except for %& Tai (-aj), &% Ji (-ej, Division IIT), & Guai (-aej), and /8§ Féi (-oj, Division
III), whose regular syllables occur only in the gii tone. Rii-tone rhymes (checked syllables) cor-
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Table 3. Division-II rhymes and their related rhymes arranged by coda

Division-II rhyme Related rhyme(s)

£ Jia -ea % Zht -e

J#k Md -ae ] Gge -a

& Jie  -eqj K& B Hui-Hai-Fei & %% Qi-Ji  -0j & -¢j
R Guai  -aej R Tai -aj

F Ydo -aew 5 Hdo & % Xido-Xido -aw & -ew
i Shan  -ean Sl Xian-Xian -en

fHl Shan  -aen % Hdn -an

J& Xidn  -eam EiIR Ydn-Tian -em

81 Xidn ~ -aem #k Tdn -am

#t Geng  -eang &1 Geng-Qing -aeng/-eng
B¥ Géng  -aeng BE1E Geng-Qing -aeng/-eng
L Jiang -aewng A4 Dong-Zhong & B Dong -owng & -uwng

The “related rhyme” here is one that had rhymed with the corresponding Division-II rhyme in the
Liu Song ZIR dynasty (420-479) (see §2.1.1), based on Wang (1936) and Zhou (1996). Note that
Md and ¥ Géng also contain Division-I1I1I syllables.

2.1 Additional vowel quality

That the defining characteristic of Division II in the QYS is an additional vowel
quality (i.e., a secondary articulation), rather than simply a medial, can be
demonstrated by diachronic changes in rhyming practice (§2.1.1), internal syn-
chronic phonological inference (§2.1.2), fdngié /< /] patterns (§2.1.3), and external
Sino-Xenic materials (§2.1.4).

2.1.1  Rhyming practice changes in the Northern and Southern dynasties
(420-589)

During the Southern Qi i dynasty (479-502),% a notable change occurred in

rhyming practice: most Division-II rhymes became strongly independent, tend-

respond to ping-tone rhymes by replacing the nasal codas -m, -n, and -ng with the correspond-
ing oral codas -p, -t, and -k; for example, the ping-tone thyme % Déng (-ong) corresponds to
the rii-tone rhyme & Dé (-ok).

6. The rhyming practice of the Northern dynasties was broadly similar to that of the Southern
dynasties of the same period (Zhou 1996: 7, 706; Zhang 2008:140). Although minor differences
exist, they are not relevant to the discussion in this paper. Therefore, we refer to the periods
during the Northern and Southern dynasties by naming only the Southern dynasties.
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ing to rhyme exclusively with themselves (Zhou 1996: 703). This stands in contrast
to the preceding Liu Song ZIR dynasty (420-479) and earlier periods, when
Division-II syllables frequently rhymed with syllables in other Divisions (Table 3).
For example, the fffi] Shan rhyme (-aen) frequently rhymed with the £ Hdn rhyme
(-an) before the Southern Qi, but ceased to do so thereafter (Starostin 1989: 32;
Zhou 1996:714-715, 725-726; Zhang 2008:52-58).

The main exception to this trend involves the Jik Md (-ae) and B¥ Géng
(-aeng) rhymes, whose Division-II finals (ae and aeng) rhymed with their
Division-III counterparts (jae and jaeng) before and after the Southern Qi (Yuchi
2003; Zhang 2008:30-38, 84-88). Their Divisions II and III are also not separated
in the Qieyun. We will return to this point in §2.5.

In summary, from the end of the Southern Qi to the publication of the
Qieyun, i.e., in the 6th century, Division-II rhymes were fully distinct from
Division-I rhymes, Division-IV rhymes, and most Division-III rhymes. This inde-
pendence largely reflects the separation of ea from e and ae from a (Table 3).
Therefore, we can characterize these rhyming changes as an e-ea split and an
ae-a split. In addition, -aewng (the 7L Jiang rhyme) was primarily separated from
-owng, though the phonetic value of its vowel needs further discussion below.

2.1.2  Vowel uniqueness of Division II within Type A

The Division-II vowels (ea and ae in Baxter’s transcription) that resulted from
these splits are distinct from other Type-A vowels (Divisions I and IV) (Table 1).
Do they form a unique natural class? Given that Division II constitutes an inde-
pendent and internally coherent category distinct from Divisions I and IV, both
in its diachronic developments (§2.2-§2.4) and synchronic phonotactics with ini-
tials (Baxter 1992: 67-69), Division-II vowels must share a unique distinctive fea-
ture marking them off as a natural class. Without such a feature, Division II could
not maintain itself as an independent category. What, then, is this feature that
makes Division-II vowels a unique class?

Division-I vowels are non-front and Division-IV vowels are front (Table 2).
Given that Division IV always has the vowel e, many proposals assign front vowels
lower than e to Division II as the “feature” for Division II. However, this approach
is unsatisfactory due to three issues.

First, in this approach, the height contrast within Division II itself requires
at least two vowels lower than e, namely ea and ae. This leads to a four-way
height contrast of front vowels: i/e/ea/ae, which is, of course, phonetically possi-
ble (e.g., Ladefoged & Maddieson 1996:289-290), but phonologically problematic
if analyzed purely as four distinct heights. Mainstream phonology theories (e.g.,
Chomsky & Halle 1968: 304-309) define no more than three vowel heights, unless
additional features such as [advanced tongue root] ([ATR]) or [tense] are intro-
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duced (see Pulleyblank 2011 for a review). Moreover, rhyming evidence from the
6th century places the LI] Shan rhyme (-ean) closer to the 52l Xian-Xian rhyme
(-en) than to the fifil Shan rhyme (-aen) (Wang 1936; Zhang 2008: 52-58), suggest-
ing that the vowel ea is a mid vowel, or at least phonologically so. Therefore, a
more parsimonious solution is to identify another feature to account for the con-
trast between the two mid vowels e and ea, and, by extension, for the potential
four-way height contrast.

Second, the 7L Jiang rhyme (-aewng) almost certainly contains a non-front
vowel, which contradicts the above assumption that all Division-II vowels are
front. In the 6th century, syllables with front vowels rarely rhymed with those with
non-front vowels (Zhou 1996:7; Zhang 2008:140-142). However, {L. Jiang only
rhymed with rhymes with non-front vowels, including % Dong rhyme (-uwng),
X5 Dong-Zhong (-owng), and [5/F Ydng-Tang (-ang), while it never rhymed
with those with front vowels (Zhou 1996: 707-709, 721-723; Zhang 2008:25-27,
107-115). In addition, in Sino-Japanese go-on %, Division-II vowels are usually
rendered as a and e (§2.3.1), but {L Jiang appears as -aii and -oi in go-on (Li
2014: 44-46). Readings of -o#i further indicate that the {I. Jiang rhyme has a non-
front vowel. Therefore, it is not appropriate to simply treat all Division-II vowels
as front.

Finally, the phonotactics of Type-A finals with initials in the QYS suggest
that Divisions I and IV pattern together (Baxter 1992: 66; Norman 1994; Baxter
& Sagart 2014:16; Hill 2019: 98), while Division II forms a separate class. Group-
ing Divisions IT and IV into the same “front-vowel” class therefore contradicts the
phonotactic evidence.

From these arguments, it is clear that neither vowel height nor frontness/
backness can account for Division II. Nor can roundedness, since there is already
a kaikou B (unrounded) vs. hékou & (rounded) contrast. With all three
basic vowel features excluded, we must therefore conclude that Division II is char-
acterized by a unique feature outside the basic vowel space: an additional vowel
quality.

2.1.3 Division I in fanqie 1] spellings

Is this additional vowel quality distinctive (i.e., phonemic) or merely an allo-
phonic outcome conditioned by certain medials? Although phonemic analyses
are not unique, evidence from fangieé spellings can help address this question.

In the Qieyun-series rthyme books ( VJ#8) HRAEE Qieyun-xi yunshi),
Division-related medials are often indicated by both the fingié¢ onset speller (X
Y) B fangié shangzi ‘fangié upper word’) and the fangié rhyme spellers (2 1]
RN fingieé xiazi ‘fangié lower word’) (Shen 2020:108-109, 140-141). Division-II
syllables are usually spelled with Division-I and Division-IV onset spellers rather
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than with Division-II onset spellers (Luh 1963). This suggests that Division II, like
Divisions I and IV, may lack a distinct medial of its own. Accordingly, the feature
of Division II appears to lie in the vowel.

In addition, in the Qieyun-series rhyme books, syllables with simpler finals
are generally preferred as onset spellers in order to expose the annotated onset/
initial and facilitate the spelling process (Luh 1963; Huang 2012). Division-II syl-
lables, however, are rarely adopted as onset spellers (Luh 1963; Huang 2002a).’
This indicates that Division-II finals possess an excess quality that complicates the
spelling process, supporting the existence of the additional vowel quality.

2.1.4 External evidence suggesting the existence of the quality

The existence of the additional vowel quality is also supported, directly or indi-
rectly, by some external evidence, although this does not provide a specific pho-
netic value for the quality.

In Sanskrit-Chinese transcriptions by Xuanzang 2% (602-664), Division-II
characters are rarely used, unless the initial is retroflex, which can only combine
with Division-II and Division-I1I finals (Shi 1983). Similarly, in man’y6gana &3
{244, an ancient system using Chinese characters to represent Japanese syllables
in the 7th century or earlier, Division-I characters are preferred over Division-
IT characters when phonetically transcribing the Japanese vowel a. Specifically,
among phonetical characters for Japanese syllables with a (excluding ta, da, na,
and ra, since their corresponding Division-II syllables are inherently rare in MC)
in Ono’s (1977:336-337) list of man’ydgana, there are 51 Division-I characters but
only 13 Division-II characters. If the Division-II vowel ae were only a plain front
vowel, it would be unconvincing to claim that the central vowel a in Sanskrit
and Japanese could only be suitably transcribed in MC as a back vowel a (non-
Division IT) instead of ae (Division IT). Therefore, the limited use of Division-1I
characters in transcribing Sanskrit and Japanese indicates that Division II pos-
sesses a quality largely specific to Chinese and would therefore sound somewhat
“alien” when used to represent sounds in these languages.

In principal Sino-Xenic readings (Sino-Japanese, Sino-Korean, and Sino-
Vietnamese), there is no uniqueness of Division-II vowels compared to other

7. There are two exceptions: the Division-II characters L] shan (srean) ‘mountain’ and T xid
(haeX) ‘down’, which are slightly more frequently used as onset spellers (Luh 1963). The prefer-
ence for these two characters originated from two now-lost dictionaries compiled in the Jin &
dynasty (266-420), the Yunji #85& by Lii Jing =& and the Zilin F##K by Lii Chen =1L (Ota
2023). At the time, the reading of LL| shan was in Division 111, srjen (Baxter & Sagart 2014: 214,
395-396; see also end of §5.2), so it was not considered an exception. These dictionaries priori-
tize glyph simplicity over phonetic constraints when choosing onset spellers (Ota 2023), which
explains the adoption of the easy-to-write character |~ xia despite its Division-1I quality.
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Divisions. The low Division-II vowel ae and the low Division-I vowel a usually
both correspond to a in these readings (some instances of ae correspond to e in
Sino-Japanese go-on, which we will discuss in §2.3.1). In contrast, Sino-Tangut
materials show a bidirectional correspondence between Chinese and Tangut
Division-II syllables (Hashimoto 1963; Sofronov 1980). However, the phonetic
value of Tangut Division II remains largely unclear, with new hypotheses propos-
ing a medial *-r- (Zhengzhang 2016) or a medial *-§- (Gong 2020), so it does not
provide insights into the phonetic value of Chinese Division II. Nevertheless, it
suggests that a unique feature exists in Chinese Division II.

In conclusion, Division II in the QYS should be understood as a unique qual-
ity of the vowel itself, instead of only as a medial segment. This quality does not
fall under basic vowel dimensions such as height or frontness/backness. Below, we
examine the correlates of this additional quality.

2.2 Vowel lowering

The most important diachronic behavior of Division II from EMC to LMC is its
vowel-lowering effect.

During the Sui f§ dynasty (581-618) (Zhang 2008), the two front Division II
vowels, ea and ae, merged into the lower one, i.e., ea > ae (Pulleyblank 1984: 111;
Huang 1995:176-177; Xu 2020, 2023). This vowel lowering can be regarded as a
unique behavior caused by the intrinsic quality of Division II (Xu & Pan 1994).
Some may challenge the uniqueness of Division-II vowel lowering by citing exam-
ples of Division-I vowel lowering of 0 > a in the & Hai (-0j)-%& Tai (-aj)
merger and the B Tdn (-om)-ik Tdn (-am) merger that occurred after the Qieyun
(Huang 1995:175-176). However, this Division-I vowel lowering occurred later
than the Division-II vowel lowering (Pulleyblank 1984:180), and is primarily lim-
ited to the lingua franca (or Proto-Mandarin), with southern dialects typically
preserving the NG Hai-Z%# Tai and & Tdn-#% Tdn distinctions (Wang 1999; Ma
2005). In contrast, reliable distinctions between the two front Division-II vowels
in modern dialects are very rare. The temporal and geographical prevalence of
Division-II vowel lowering over that of Division I suggests that Division I indeed
has the vowel-lowering effect.

There is one exception to the vowel lowering: Division-II vowels in the ##
Géng rhyme group raised from [a] to [e] in the lingua franca of the Tang &
dynasty (618-907) (Huang 1995:207-210; Xu 2023). This does not refute the
vowel-lowering effect of Division II, as this raising occurred to all Divisions in the
M Géng rhyme group, e.g., 5L QYS kjaeng (Division I1I) > mid-Tang [kyen] >
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(1]

jing ‘capital city’ paralleling 52 QYS kaeng (Division II) > mid-Tang [ken] > géng
‘change (v.)’ (mid-Tang cited from Huang (1995), with the medial revised follow-
ing Appendix A.3). The cause of this raising is unclear; it may be due to assimila-
tion to [+high] codas [1, k] (Zeng 2021) or a push effect from the 7L Jiang rhyme
(-aewng) (Xu 2023). Nevertheless, we can assume that the rule of # Géng group
vowel raising applied synchronically or diachronically after the rule of Division-II
vowel lowering, thus making the vowel lowering ineffective. We will return to this

in §2.4.

2.3 A-fronting

2.3.1 Formation of the Division-II vowel ae

The ae-a split in Type-A syllables during the Southern Qi (§2.1.1) suggests the
presence of certain elements in Division-II syllables that have an a-fronting effect
leading to the formation of the front vowel ae from a.

The frontness of ae has phonetic support in Sino-Japanese go-on.® As noted
in §2.1.4, QYS Division-II ae corresponds not only to a but also to e in go-on, the
latter being attested in the readings of a number of characters (Li 2014: 380-382),
e.g., %% (jia ‘household’) QYS kae > go-on ke and fix (bdn ‘plank, formwork’)
QYS paenX > go-on pen. Note that the Japanese vowel a is central, so the use
of the vowel e is to reflect the frontness of the Chinese vowel ae (Pulleyblank
1984:185-186; Starostin 1989:33; Xu & Pan 1994; Gong 2018).

2.3.2 Palatalization of Division-II kaikou B 1 (unrounded) dorsals and
laryngeals

The palatalization of the % Jian group (K-) and § Ying group (?-) initials
(dorsals and laryngeals) occurred in Division-II kaikou syllables in several MC
descendants, with Mandarin® being the best-known example. From LMC to Early
Mandarin, a medial [j] is inserted (or developed) after Division-II kaikou dorsals
and laryngeals, e.g., % QYS kae > Early Mandarin [kja] > jia ‘household’

8. Gong (2018) also presents examples from Southern Min and Old Sino-Vietnamese as sup-
port for the frontness, which are not repeated here, as they reflect earlier stages and may not be
applicable to the QYS.

9. Southern Mandarin dialects may be excluded from §2.3.2, because they have a certain num-
ber of colloquial readings without medial [j] for Division-II kaikéu dorsal and laryngeal char-
acters (Zhang 1993; Wang 2017).
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This sound change occurred throughout the Song K dynasty (960-1279)
and its early traces are already reflected in Sino-Khitan materials in the 11th-12th
centuries. In Sino-Khitan transcription in Khitan small script, many Division-
IT kaikou dorsal and laryngeal syllables are transcribed with the front vowel d,"
while other Division-II syllables are transcribed with the back vowel a (Otake
2017; Takeuchi 2023). However, since Khitan syllables do not permit medial glides
(Shen 2007; Otake 2017), the Sino-Khitan evidence does not indicate that the
medial [j] insertion was complete in Chinese at this stage, but only that this sound
change was already in progress.

The first confirmed instance of completed medial [j] insertion is in the 13th-
century rhyme book Menggu Ziyun 577 #8 (Shen 2020:249-250). In the
Menggu Ziyun, there is a plain vs. palatalized contrast of dorsal and laryngeal ini-
tials (k- vs. kj- in Table 4), which mostly corresponds to the rhyme table Rank III
vs. Rank IV contrast (Coblin 2007: 93-95; Hamada 2019; Mai 2022). Interestingly,
the Division-II kdikou dorsal and laryngeal initials generally belong to the palatal-
ized group (mostly from Rank IV) instead of the plain group (mostly from Rank
IIT) in the Menggu Ziyun, suggesting that the palatalization tendency of Rank II
is stronger than that of Rank IIT (Mai 2022). The distinction between the plain
and palatalized dorsals is retained in the colloquial readings (FI7& bdidii) of some
dialects in Shandong LL/® and Shanxi LLIF, where palatalized dorsals (includ-
ing Division-II words) have merged with certain coronals (Zhang 1993; Liu 2017),
e.g., *ld > [ts] in Rongcheng 28 i¥ (Table 4). This confirms the truthfulness of the
documentation in the Menggu Ziyun and supports the strong palatalization ten-
dency of Division II.

Sino-Vietnamese presents a more extreme case: the 5. Jian group initials have
been palatalized under the Division-II kaikou condition but remain velar else-
where (Table 5) (Karlgren 1915-1926:353-354; Pulleyblank 1984:93-94; Nguyén
2011: 93-99; Shimizu 2020). In other words, the palatalization tendency of Divi-

10. Scholars used to transcribe this vowel as ia (e.g., Chinggeltei 2002: 9o; Kane 2009:75). We
follow Otake’s (2017) reinterpretation as d, since Khitan phonotactics do not permit medial
glides. In addition, the vowel d itself is represented by Khitan small script character 335 <
(numbered by the Khitan Script Research Group [FZFISCFEF/NE Qidan Weénzi Ydnjii
Xidozii]). This character also denotes the Khitan word for ‘elder brother’ (Chinggeltei 2002: 91).
Shen (2007) suggests that d is in fact a guttural consonant (with an inherent vowel a) based
on comparisons with related languages, e.g., Middle Mongolian aqa ‘elder brother. However,
this hypothesis lacks support from other evidence (Kane 2009: 33), and the proposed cognation
between Khitan d and Middle Mongolian aga is questionable, as few kinship terms appear to
be shared between Khitan and Mongolian (Chinggeltei 2002:18). (Were Shen’s hypothesis to be
correct, this would offer new Sino-Xenic evidence for the additional vowel quality of Division
Il in §2.1.4.)



Pharyngealized vowels for Middle Chinese

Table 4. An example of Division-II kaikou dorsal palatalization, compared with related

syllables

Div. Rank QYS VN MZ RC B]  Gloss
B 1 I kan can [kan™] I8 kan kan' gan “liver’
B Il 11 kjonH kién [kien®] RIVIG ken cian jian ‘setup’

WOV IV kenX  kién [kion®'] UG kjen tsian3, cian® jidn ‘cocoon’
I G U keanH gidn [zan®] UG kjan tsian?, cian* jian ‘gap’

i 11 Iv tsienH  tién [tion“?] R tsjen tsian* jian ‘arrow’

Div. = Division; VN = Vietnamese with IPA of the Hanoi dialect (Kirby 2011); MZ = Menggu Ziyun
Z 1 7#H with Coblin’s (2007) reconstruction; RC = Rongcheng %€/ Mandarin (Wang 1995); B] =
Beijing Mandarin. For characters with two readings in Rongcheng Mandarin, the first is the collo-
quial reading (7 bdidii) and the second is the literary reading (SZiE wéndu).

sion II here is the strongest among all Divisions. Moreover, a similar Division-
11 kaikéu vs. elsewhere dichotomy of the initial B Jian (k-) is observed in the
0ld Sino-Zhuang readings ((Zf# & ldo jiéci) in Shanglin LAk Zhuang as [K] vs.
[k] (Zhang et al. 1999: 260-262), and in Southern Pinghua “F-5# in Binyang &[5
as [ts] vs. [k] (Zeng 2021; Teng 2022:30-31, 80-81). Given the close relationship
between Sino-Vietnamese, Old Sino-Zhuang, and Pinghua, all of which are prob-
ably descendants of a popular southern variant of MC (Li 2002), the reflections of
Division-II palatalization in these languages imply that the strong palatalization
tendency of Division II is not limited to Mandarin but is also present in the south.

Table 5. Initials of the 5. Jian group (K-) characters in Sino-Vietnamese

MC Initial Division-II kaikou Elsewhere

k- gi- [z] c-/k-/g- [K]
12 kh- x- [s] kh- [x]
Hg c-/k-/q- [Kk]
RE ng- nh- [n] ng-/ngh- [n]

Based on Nguyén (2011:105) with IPA of the Hanoi dialect (Kirby 2011). The initial Z g- has only
Division-III syllables. Following Ferlus (1992) and Shimizu (2020), the development of gi- and x-
from Division-II 5. k- and # kh- can be reconstructed as *kj, *khj > Ancient Vietnamese (15th-
century) *kj, *tf > Middle Vietnamese (17th-century) [j, ¢] > Modern Hanoi [z, s].

Regarding the origin of the palatalization, there are two main theories:
palatalization induced by the front vowel ae, and palatalization induced by the
fronting of the Division-II medial (see Zeng 2021 for a review). Nevertheless,
since the vowel ae ultimately originated from Division II (§2.3.1), both theories
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ultimately analyze the palatalization in relation to the frontness of Division II.
In summary, based on the examples of palatalization presented above, Division
IT kaikou dorsals and laryngeals exhibit a strong tendency toward palatalization,
even stronger than that of Divisions III and IV.

2.4 Slight e-backing

Another notable diachronic behavior of Division II is its slight yet present ten-
dency to move the mid front vowel e backward, which can be discovered from
the peculiarities of the development of the # Géng rhyme group: upon a careful
inspection of the materials from §2.3.2, we can find that the Division-II palataliza-
tion is often bypassed in the #f Géng rhyme group.

In northern Mandarin dialects, including Beijing Mandarin, only part of the
#E Géng group Division-II kaikou dorsal and laryngeal characters have under-
gone the medial [j] insertion (Xu & Pan 1985; Wang 2017), e.g., 1T QYS haeng
> xing ‘walk’ while #] QYS haeng > héng ‘balance’ In Central Plains Mandarin,
e.g., Kaifeng F%f and Luoyang 7%[% dialects, the pattern is more evident: most
Division-IT kdikou dorsal and laryngeal syllables in the % Géng rhyme group lack
the medial [j], while such syllables in other rhyme groups regularly have it. The
14th-century official rhyme book Hongwu Zhengyun BIIE#E also exhibits a
pattern similar to that of Central Plains Mandarin. The unpalatalized instances in
the # Géng rhyme group in northern Mandarin dialects are attributable to influ-
ence from Central Plains Mandarin or lingua franca varieties like the Hongwu
Zhengyun (Wang 2017).

Similarly, in Sino-Vietnamese, Old Sino-Zhuang, and Pinghua, the palatal-
ization of Division-I1I B Jian group initials uniformly did not occur in the ##
Géng rhyme group (Pulleyblank 1984: 93; Nguyén 2011: 93-99; Zeng 2021; Teng
2022:80-81).

The phenomenon of bypassing the medial [j] insertion and the palatalization,
exclusive to the ## Géng rhyme group, is quite intriguing. Its occurrence in both
Mandarin and these southern languages is unlikely to be coincidental (Xu & Pan
1985). It appears to be linked to the other phenomenon unique to the 1 Géng
rhyme group: the [a] > [e] vowel raising (end of §2.2). The resulting non-low
vowel would be exempt from the a-fronting effect of Division II (§2.3) and thus
from its consequent strong palatalization tendency (Teng 2022:30).
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However, this explanation does not complete the story, at least for Mandarin."
From a typological perspective, it is implausible that a low front vowel would
trigger palatalization while higher front vowels would not (Chen 1973; Bateman
2007: 62-75). Therefore, there must be something that has moved the vowel [¢]
slightly backward in order to weaken the ## Géng group Division-1I palataliza-
tion. Attributing this e-backing effect to the velar codas [n, k] of the # Géng
rhyme group (e.g., Huang 2002a) is not ideal, as these codas are very likely to
have gained palatal colors in LMC (Pulleyblank 1984:118-120; see Dong 2016 for
a review). We therefore propose a slight e-backing effect that should be attributed
to Division II, in addition to its a-fronting effect. Only by adequately accounting
for both the fronting and backing effects can the development of Division II be
satisfactorily explained.

The e-backing effect could also account for the e-ea split during the Southern
Qi (§2.1.1) and the subsequent contrast between e and ea in the QYS (§2.1.2).

2.5 Compatibility with the low front vowel

Having examined the diachronic behavior of Division II, we now turn to its
synchronic relationships, specifically its compatibility with certain phonetic or
phonological features in the QYS. The first concerns the low front vowel ae.

Within Type A, the uniqueness of ae as a Division-II vowel has been dis-
cussed in §2.1.2. Its occurrences in Type B also warrant attention: it appears in
both Divisions II and III of the ik Md (-ae) and B¥ Géng (-aeng) rhymes. Since
Division-II and Division-I1II syllables of these two rhymes rhymed freely (§2.1.1),
the phonetic value of ae in both Divisions should be identical, or at least very
close.

This requires that the properties of Division II do not significantly alter the
quality of ae; otherwise, the rhyming harmony between the two Divisions would
be disrupted. In other words, the properties of Division II should be compatible
with the low front vowel.

11. For the three southern languages, the absence of the palatalization in the % Géng rhyme
group may be attributed to a phonotactic constraint prohibiting the medial [j] preceding front
vowels, so LMC [ken] (Division II) can only be rendered as *ker) instead of *kjer). However, this
constraint obviously does not exist in LMC and Early Mandarin, where [kje] frequently occurs.
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2.6 Compatibility with uvulars

The Division-I and Division-1I'"* . Jian group initials (K-) correspond to uvulars
in various Sino-Xenic materials dating from Late OC to MC in the Tang dynasty.
These include Chinese loanwords or readings in Sui, Miao, and Bai (reflecting
Late OC and EMC), in Orkhon Turkic and Sogdian (reflecting EMC and LMC),
and in Old Uyghur (reflecting LMC) (Yoshida 1994; Zeng 2003; Wang
2006: 141-143; Shogaito 2021; Wang 2023:318-308) (Table 6), as well as Chinese
transcriptions of Orkhon Turkic and Old Uyghur (reflecting EMC and LMC)
(Pulleyblank 1964; Kasai 2014). These materials indicate that the Division-I and
Division-II &, Jian group initials were phonetically uvulars at the time, or, as
Norman (1994) has proposed for OC (see also Baxter & Sagart 2014:70, 383),
phonologically pharyngealized/RTR dorsals.”

It should be noted that in Orkhon Turkic and Old Uyghur, k and g are allo-
phones of each other: k occurs with front vowels and g occurs with back vow-
els (Shogaito 2021). In addition, Chinese loanwords in later Sogdian materials
(reflecting LMC) were likely influenced by or directly borrowed from Old Uyghur
(Yoshida 1994). Therefore, these materials are less convincing as evidence for uvu-
lar initials in LMC, although Pulleyblank (1964) has argued that in these tran-
scriptions, the faithfulness of the velar-uvular distinction was prioritized over
that of vowel frontness, as seen in Sanskrit-Uyghur and Turkic-Chinese transcrip-
tions. Nevertheless, at least in EMC, uvular initials are reliably supported by Sui,
Miao, Bai, and early Sogdian materials.

In order to ensure the uvular quality of the Fi Jian group initials in Division
I1, the properties of Division II should be compatible with uvulars.

12. For materials reflecting Late OC and EMC, Division IV is also involved, i.e., the entire
Type-A 5. Jian group initials correspond to uvulars. In LMC, Division IV had merged with
Division II1A (Appendix A.4), so former Division-IV . Jian group initials appear as velars in
materials reflecting LMC.

13. To our knowledge, the first to link the Type-A . Jian group with uvulars is the hypothesis
by Luh (1940).
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Table 6. Examples of Chinese loanwords reflecting the velar (Division III) vs. uvular
(Divisions I & IT) distinction of the initial &, Jian (k-)

Div. QYS Sui Miao PB OoT OU Sog. BJ Gloss

T I kuwng  qon’ gong  ‘work’

H oI kam qan* QM gan  ‘sweet

[ kaw qanp’ g0 Qw gdo  ‘high, tall’

/NES! kuwng qun QWNK xwn gong ‘public; father’
K1 keap qap’ qei’ cat QP jia ‘press between’

A 11 kaewk @’ gt jido  ‘corner’

H 1 keep qe? QP xXp  jid ‘first heavenly stem’
VAR kaewng qon* QWNK jiang  ‘river’

& 1L kim tum'  teen' KYM  km  jin = ‘metal

# I kjoH  t®  teud ji ‘saw (n.)

B I kjun kron' giin KwN kwn jun  ‘army; camp’

& I kiX KY kyy ji ‘sixth heavenly stem’
& IV ket qut’ jié ‘tie (v.)

IV ke qei’  q¢* ji ‘fowl, chicken’

K IV keng KY jing  ‘sacred texts’

B IV ken KYN jian  ‘firm, strong’

Div. = Division; Sui = Sandong =ilil Sui (Zeng 2003); Miao = Yanghao #*# Miao (Wang
2023:375-279, 395-414); PB = Proto-Bai (Wang 2006:141-143); OT = Orkhon Turkic (Barat 1996);
OU = Old Uyghur (Yoshida 1994; Zhu 2022); Sog. = Sogdian (Yoshida 1994); BJ = Beijing Mandarin.
Old Uyghur and Sogdian forms are transliterations; their scripts have no independent vowel letters,
with () (aleph) representing [a~a] in these words. Glosses are for Chinese and may not correspond
exactly to meanings in these languages. (t) = voiceless alveolo-palatal plosive [¢].

2.7 Compatibility with retroflexes'*

The close relationship between Division II and retroflex initials has been widely
discussed (e.g., Pulleyblank 1984:191-193; Huang 2002a; Mai 2022). We summa-
rize the main points as follows: (a) Division II originates from the OC medial

14. “Retroflex” is, strictly speaking, a misnomer. The retroflex color (r-color) can be achieved
through various tongue shapes without necessarily involving a true retroflex articulation
(§3.3.1). For MC “retroflex” initials, there is no evidence indicating whether they are true
retroflexes. Nevertheless, we continue to use the term “retroflex” for convenience and
convention.
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*-r- (§1.1); (b) Division-II finals are the only Type-A finals that can combine
with retroflex initials; (c) syllables with sibilant retroflex initials (the #: Zhudang
group, Tsr-) are all listed as Rank IT in the rhyme tables regardless of whether they
are in Division II or III in the QYS, termed #: =ft.—. Zhuangsan-hua'ér ‘Tsr-111
becomes II' by Huang (2006); and (d) Division-II fingié rhyme spellers can indi-
cate retroflexion of coronal initials. In summary, Division II should be compatible
with retroflexes.

The properties of Division II are comprehensively collected now, and we are
in a position to evaluate candidate proposals for Division II based on these prop-
erties. However, before doing so, we need to clarify some of the features involved
in these proposals, namely the different types of so-called pharyngealization and
RTR.

3. Pharyngealization and RTR

3.1 General introduction and our framework

What is described in the literature as “pharyngealization” actually encompasses a
wide variety of phenomena with different articulatory and acoustic effects. Early
awareness of this variation can be traced to preliminary discussions by Delattre
(1971) and Catford (1977a:192-193). Subsequent studies (e.g., Hess 1998; Bellem
2008; Moisik 2013; Sylak-Glassman 2014; Evans et al. 2016; Moisik et al. 2021)
identify different types of pharyngealization and provide detailed descriptions
and comparisons from phonetic and phonological aspects.

Based on these findings, the SPE’s specification of uvulars as [-high, +back]
and pharyngeals as [+low, +back] (Chomsky & Halle 1968:304-309) has been
criticized and disfavored (see Sylak-Glassman 2014:109-124; Zeroual & Clements
2015; Flynn 2024 for reviews). However, new theories continue to emerge, and no
consensus has been reached. Further complicating matters, certain pharyngeal-
ization is also often conflated with RTR (Zeroual & Clements 2015).

In this paper, we refrain from making phonological claims about pharyngeal-
ization and RTR. Instead, we introduce an acoustic framework to characterize
these secondary features according to their acoustic effects on vowel quality (i.e.,
vowel coloration). We identify three representative types of these features in
the framework: uvulo-pharyngealization, palato-pharyngealization, and vertical
RTR. The first two terms follow Bellem (2008: 93, 142), while the third is a pro-
visional term coined in this paper to represent a narrower, more typical form of
RTR (see below).
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Uvulo-pharyngealization has lowering and backing effects on vowels, i.e., rais-
ing the first formant (F,) and lowering the second formant (F,). This type is exem-
plified by the typical realization of emphatic consonants in Arabic, e.g., /t%, s*/
(Zeroual & Clements 2015). It involves retracting both the tongue body (backing)
and the tongue root (lowering). Retraction of the tongue root causes laxing or low-
ering of the tongue body, therefore producing the lowering effect. This tongue root
retraction mechanism applies to all three representative types in our framework.
Uvulo-pharyngealized vowels are also available, as observed in various German
dialects (Khan & Weise 2013) and Northwestern Qiang (Evans et al. 2016).

Palato-pharyngealization has lowering and fronting effects on most vowels,
i.e., raising both F, and F,. This type is exemplified by pharyngealized vowels
in Northeast Caucasian languages.” It involves raising the anterior tongue body
toward the palate (fronting) and retracting the tongue root (lowering) (Catford
1977a:182). However, on non-low front vowels, in addition to the lowering effect,
it exhibits a slight backing effect instead of a fronting effect. For example, in
Tsakhur, the six plain vowels /i, e, a, o, u, ¥/ 16 have their pharyngealized counter-
parts being: /if, €°/ backed and lowered, /a°/ fronted, and /o, uf, ¥*/ fronted and
lowered (Catford 1977b, 1983; see Hussain & Mielke 2021 for F,-F, plots). We will
discuss this type further in §3.2.

RTR has a lowering effect on vowels, i.e., raising F,, but whether it has effects
on F, (fronting or backing) is controversial (see Beltzung et al. 2015; Makeeva
& Kuznetsova 2022; Akinbo et al. 2024 for reviews). Nevertheless, in some lan-
guages, RTR has the lowering effect only, without significant or consistent effects
on F,, i.e., involving tongue root retraction without specific horizontal movement
of the tongue body. We provisionally term it “vertical RTR” as it lacks horizontal
vowel coloration, and include it as one of the representative types. Pure vertical
ATR-RTR contrasts are observed in languages such as Akebu (Makeeva &
Kuznetsova 2022), Maa (Guion et al. 2004), and Tima (Tabain et al. 2024).

A mixture of uvulo-pharyngealization and vertical RTR is also observed in
languages such as Akan (Hess 1992; Ladefoged & Maddieson 1996:305), Imilike
Igbo (Akinbo et al. 2024), and Khalkha Mongolian (Svantesson 1985; Kenstowicz
2023), where RTR manifests as both lowering and backing on certain vowels (usu-
ally non-front vowels) but only as lowering on others. This suggests a continuum
between uvulo-pharyngealization and vertical RTR, which can be considered as
RTR in a broad sense, since the entire continuum is characterized by tongue root

15. Sound samples of Archi (Chumakina et al. 2007) and Tsakhur (Sackett et al. 2022) are avail-
able online. Vowels become pharyngealized after pharyngealized consonants in Archi.

16. In §3, following the transcription conventions of relevant works, [a] = low front vowel, and
[a] = low central or back vowel. The palato-pharyngealized [af] is acoustically front.
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retraction. Indeed, uvulo-pharyngealization, including that in Arabic, has been
represented as the feature [+RTR] in some works (see Zeroual & Clements 2015;
Flynn 2024 for reviews), and conversely, RTR has also been referred to as pharyn-
gealization (e.g., Svantesson 1985).

The nomenclature for uvulo- and palato-pharyngealization also remains
highly controversial. Some scholars argue that uvulo-pharyngealization is uvu-
larization rather than pharyngealization, either in Arabic (McCarthy 1994; Hess
1998:117-173; Moisik et al. 2021) or cross-linguistically (Colarusso 1981; Sylak-
Glassman 2014: 69-70). On the contrary, it has also been claimed that palato-
pharyngealization is palatalization rather than pharyngealization (Hess 1998: 33).
To remain neutral, we adopt Bellem’s (2008: 93, 142) terms, uvulo- and palato-
pharyngealization.

Additional acoustic cues may accompany these features, including a lower
third formant (F,) (§3.3.1), a wider F, bandwidth (Hess 1992; Akinbo et al. 2024),
a lower harmonics-to-noise ratio (Kenstowicz 2023), and irregular phonations
(McCarthy 1994; Hess 1998).

3.2 Palato-pharyngealization in Northeast Caucasian and beyond

Palato-pharyngealization in Northeast Caucasian languages is very distinctive. It
was first noticed by Trubetzkoy (1931), described as “emphatische Mouillierung”
(‘emphatic  softening’), a term close to Bellems (2008:142) palato-
pharyngealization (emphatic = pharyngealized; softening = palatalizing). How-
ever, labeling it as “palatalized” is insufficient. As noted in §3.1, it also produces a
slight backing effect on non-low front vowels.

Figure 1. Tongue shapes (solid lines) of Tsakhur /0%/ and Udi /a/ with reference natural
tongue shapes added (dashed lines) (reproduced from Catford 1983; based on X-ray
photos in Gaprindashvili 1966)
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The tongue configuration of palato-pharyngealization is also distinctive. It
involves a double-bunching tongue shape (raised tongue body and retracted
tongue root) (Figure 1), which arises from the depression of the back of the tongue
body opposite the uvula (Catford 1983; Moisik 2013: 489-491). The seemingly
contradictory fronting-backing effects stem from this configuration. The anterior
bunching toward the palate naturally produces the fronting effect on low and back
vowels. However, on front vowels, the effect is reversed: the anterior bunching
restricts the horizontal articulatory space available for vowels, preventing them
from achieving full frontness unless they are low (Hussain & Mielke 2021).

The acoustic effects of palato-pharyngealization are therefore also described
as lowering and centralizing (Catford 1983; Hussain & Mielke 2021). However, its
fronting effect on low and back vowels appears overall more prominent than its
backing effect on non-low front vowels, not only by acoustic parameters but also
by phonological processes. In some Northeast Caucasian languages, pharyngeal-
ized vowels can become “real” front vowels in the inventory, e.g., Tsakhur /uf, of,
a®/ > Sabunchi dialect [y, @, ], and vowels in pharyngealized environments can
be realized as “real” front vowels, e.g., Avar /u, o/ - [y, 8] (see Sylak-Glassman
2014: 70—73 for more examples). Interestingly, in Udi, a Northeast Caucasian lan-
guage, both /e/ and /a/ exist, but only /a/ has a pharyngealized counterpart /a‘/
while /a/ lacks one, probably because the quality of *[aF] is so similar to [a] that
they cannot contrast (Moisik 2013: 495). In Lak, another Northeast Caucasian lan-
guage, velars and /1/ even tend to have palatalized allophones in pharyngealized
contexts (Anderson 1997).

Palato-pharyngealization may occur beyond Northeast Caucasian languages.
In Abkhaz, a Northwest Caucasian language, a sound change of [1] > [y*] > [y] is
observed across dialects (Colarusso 1981), suggesting that this [1%] is a labialized
palato-pharyngeal consonant. In Amis, an Austronesian language, /u/ following
pharyngeals is acoustically lowered and fronted (Maddieson & Wright 1995). In
Inland Salish, /a/ adjacent to a pharyngeal consonant is realized as [«] (Kinkade
1967). A similar sound change is also found historically in Akkadian, where Proto-
Semitic *a > Akkadian e when adjacent to *h or *$ (Huehnergard 2011: 40, 587).
Although these instances lack physiological data to confirm the nature of the pha-
ryngeals involved, they nevertheless demonstrate that the connection between
fronting and (palato-)pharyngealization extends beyond Northeast Caucasian.

For languages with palato-pharyngealized vowels, failure to recognize the
pharyngealization quality can result in a skewed vowel system with an excess of
front vowels, e.g., Lak’s vowel inventory [i, e, ce, 2, a, u] is actually [i, if, u’, o, a,
u] (Catford 1977b; Anderson 1997).
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3.3 Pharyngealization and rhotacization

3.3.1 Similarity

Another particularity of palato-pharyngealization is its high similarity to rhota-
cization. In addition to the aforementioned effects, Northeast Caucasian pha-
ryngealization often significantly lowers F,, which is also the acoustic clue for
r-color (i.e., rhoticity) (Hussain & Mielke 2021). Indeed, Americans often perceive
these pharyngealized vowels as rhotacized (Catford 1983). Our small-scale casual
survey also found that Mandarin speakers tend to perceive them as erhua 5ift.
‘ér-ization, which is vowel rhotacization in Mandarin. Readers may be interested
in the sound samples of the pharyngealized vowels in Footnote 15.

There are two types of tongue shape realizations of American English /1/ and
/a/: retroflex (where the tongue tip curls upward) and bunched (where the tongue
is raised toward the palate with the tip pointing downward), with the latter being
more popular (Delattre & Freeman 1968; Westbury et al. 1998). The vowel /&-/ and
the erhua suffix /1/ in Beijing Mandarin (Lee 2005; Xing 2021) and other northern
Mandarin dialects (Chen et al. 2024) also have both retroflex and bunched real-
izations.

Bunched variants of these English and Mandarin rhotic sounds also involve
tongue root retraction. Therefore, they are essentially double-bunching (Delattre
1971), nearly identical to the configuration of Northeast Caucasian pharyngeal-
ization (Figure 1) (Catford 1983) and the pharyngeal fricative /h/ in some Arabic
dialects (Delattre 1971; Hess 1998:169-171). Notably, there are rhotic vowels that
lack retroflex variants, e.g., /o-/ and erhua vowels in some Cheng-Yu AT dialects
of Southwestern Mandarin (Huang et al. 2024) as well as rhotic vowels in Kalasha,
an Indo-Aryan language (Hussain & Mielke 2021), although these rhotic vowels
arose from the fusion of retroflexes and vowels. Some scholars further argue that
rhotic vowels without retroflex variants are the same as pharyngealized vow-
els (Catford 2001:161-162; Hussain & Mielke 2021). Interestingly, Lass (1984:158)
describes the New York City English /1/ as a “pharyngealized palato-velar approx-
imant”, only a pharyngealized sound instead of a rhotic.

Retroflex variants also acoustically resemble bunched variants and Northeast
Caucasian pharyngealization. This is because retroflexion, tongue bunching,
depression of the back of the tongue, and pharynx constriction all contribute to F,
lowering, as explained in numerous works (e.g., Delattre & Freeman 1968; Espy-
Wilson et al. 2000; Johnson 2012:140). Moreover, when coarticulated with vow-
els, retroflex variants may tend to be replaced by the acoustically similar but ges-
turally more economical bunched variants (Huang et al. 2024).
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3.3.2 Decoronalization of rhotics

By juxtaposing rhotic vowels in these languages, a decoronalization chain can be
observed: retroflex plus vowel > retroflex vowel > rhotic vowel with retroflex and
bunched variants > rhotic vowel with bunched variants only > pharyngealized
vowel. In this process, the r-color shifts from coronal to guttural while being pre-
served.

This process also applies to consonants. The alveolar trill /r/ often exhibits
secondary pharyngeal articulation in the world’s languages (Boyce et al. 2016). It
can be reduced to approximants with retroflex and bunched variants like /1/ in
American English. Retroflex variants can then be lost, and the remaining bunched
variants can be recategorized as pharyngeal.

This rhotic-to-pharyngeal shift parallels the well-known rhotic-to-uvular shift
(Torp 2001; Kiimmel 2007:228-229) as in French and German. However, there
are almost no well-documented complete instances of the former shift. Danish
r may be one such case. While the contemporary Danish r is customarily tran-
scribed as a uvular fricative/approximant [s/g], scholars claim that it is a
(uvulo-)pharyngeal approximant [¢]," rather than a uvular (Catford 1977a:163;
Ladefoged & Maddieson 1996:170, 323; Grennum 2005:141, 158). Furthermore,
the coronal realization of r is no longer accepted in Standard Danish, even in
opera singing (Torp 2001), indicating that the decoronalization process has been
completed. If the claim of the pharyngeal quality is true, Danish r constitutes a
complete instance of the rhotic-to-pharyngeal shift.

4. Evaluation of proposals for Division II

4.1 Identifying the best candidate

After a detailed examination of pharyngealization and RTR, we can proceed to
evaluate the potential features for Division II in §1.2, using the properties identi-
fied in §2 as evaluation criteria. The candidate features and the properties are pre-
sented in Table 7. R-color, or rhotacization, as a candidate feature, can be divided
into retroflex and non-retroflex types. Since non-retroflex rhotacization is very
similar to certain forms of pharyngealization (§3.3.1), only true retroflexion is
included as distinct from other pharyngeal colors in Table 7.

17. Sounds transcribed as [¢] in the world’s languages are usually approximants rather than
fricatives (Laufer 1996; Pulleyblank 2003), so there is no need to explicitly write [{] for a pha-
ryngeal approximant.
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Table 7. Matching candidate features with properties of Division II

No Palat. Velar Retro. U-ph. P-ph. VRTR

Additional vowel quality v v v v
Vowel lowering v v 4 v
A-fronting v v

Slight e-backing 4 v v v

Compatibility with the low front vowel vV v v
Compatibility with uvulars v v v v v
Compatibility with retroflexes v v v v v v

The candidates are: no specific color, palatal color, velar color, retroflexion, uvulo-pharyngeal color,
palato-pharyngeal color, and vertical RTR. “v"” indicates a match between the feature and the prop-
erty.

The candidate “no specific color” is naturally compatible with all constraints
but fails to meet any vowel-coloring criteria. For palatal and velar colors, their
effects (fronting/backing and raising) fall within major vowel qualities. Palatal
color conflicts with retroflexes (Hamann 2003:77-78) and velar color conflicts
with the low front vowel. Both colors involve [+ATR] or [+high], so they conflict
with uvulars.'® As a result, each meets only two criteria. Next, retroflexion and
uvulo-pharyngeal color have identical evaluation results. They both trigger vowel
lowering (Hamann 2003: 99-100; §3.1) and are compatible with each other. How-
ever, they both conflict with front vowels and vowel fronting (Flemming 2003;
Hamann 2003: 94-111; §3.1). Surprisingly, palato-pharyngeal color meets all crite-
ria, stemming from its unique fronting-backing duality (§3.2) and similarity to
r-colors (§3.3), aside from its lowering effect (§3.1) and compatibility with the low
front vowel (§3.2). Finally, vertical RTR lacks fronting or backing effects (§3.1).

Thus, palato-pharyngeal color emerges as the best candidate and the only one
that satisfies all criteria. However, conclusions cannot yet be drawn.

4.2 Refuting the velar medial theory

Despite the shortcomings of velar color as a candidate, previous proposals of the
velar medial theory (§1.2) assume dissimilation between the medial and the vowel
to resolve the shortcomings: Division-II vowels underwent lowering and fronting

18. Here, “contlict” does not imply impossibility. Phonologically palatalized uvulars, e.g., /q//,
are attested in Northwest Caucasian languages; nevertheless, they are extremely rare cross-
linguistically (Sylak-Glassman 2014:21-28).
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due to dissimilation or repulsion from the [+high, +back] velar medial (Xu & Pan
1994).

However, the dissimilation assumption is highly unnatural and questionable
in the context of the ae-a split during the Southern Qi (§2.3.1). In Type-A sylla-
bles, the low vowel became [-back] ae in Division-II environments and [+back] a
in Division-I environments. If Division II featured a [+back] medial [y~uj] while
Division I lacked it, it would be very unlikely for the low vowel in Division II
to develop a fronter quality than in Division I. In Type-B syllables (only avail-
able without codas; see §2.1.1), the low vowel became [-back] ae when follow-
ing coronal (acute) onsets while remaining [+back] a elsewhere (Pulleyblank
1984:221-223). This is clearly a process where the frontness of the vowel assim-
ilated to the coronality (acuteness) of the preceding segment (Flemming 2003),
aligning with the common pattern of vowel-medial harmony in Chinese (Lin
2002). It is implausible for the same vowel to have conversely dissimilated from a
medial in Type-A syllables.

There is yet another critical issue with the velar medial theory. This theory
attributes the palatalization of Division-II kaikou dorsals and laryngeals (§2.3.2)
to the fronting of the Division-II medial [w] > [i] > [i]. However, the [i]-like
medial of rhyme table Rank III, which is fronter than [w], did not trigger palatal-
ization at the time (§2.3.2). It is implausible that [w] would take precedence over
[i] in triggering palatalization.

In addition, Xu and Pan (1994) enumerate several Jin and Southern Wu
dialects where readings of a few Division-II characters have additional medials
and interpret these as descendants of the hypothetical Division-II velar medial.
However, dialect comparisons suggest that these medials arose from later vowel
breaking, e.g., [¢] > [ja] in Jin (Wang 1990) and [5] > [wa] (which further devel-
oped into [uja] after labial initials) in Southern Wu (Sun 2012). Therefore, these
materials cannot be taken as evidence for the velar medial.

In summary, the arguments for the velar medial theory fail to address its
clear shortcomings, not to mention that the fingié patterns in §2.1.3 already argue
against the existence of a Division-II medial. Our evaluation remains robust,
allowing us to confidently conclude that palato-pharyngeal color is the most suit-
able feature for Division II. In the next section, we will present the pharyngealiza-
tion theory and tell the complete story of the development of Division II.
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5. The pharyngealization theory

5.1 Division II in the QYS

Which segment in the syllable carries the (palato-)pharyngeal color in the QYS?
Given the uniqueness of most Division-II vowels in the QYS (§2.1.2) and the
fdngié patterns arguing against a Division-II medial (§2.1.3), this color is best
attributed to the vowels. We reconstruct three pharyngealized vowels for Division
IT: [¢f, of, a], corresponding to ea, aew, ae in Baxter’s transcription. Rewriting
these “front” vowels in Baxter’s transcription as pharyngealized vowels parallels
Catford’s (1977b) treatment of the Lak vowel system (end of §3.2).

One issue arises from the free rhyming between ae in Divisions II and III
(§2.5). Is it phonetically natural for the Division-II pharyngealized vowel [a‘] to
rhyme with the Division-III plain vowel [a]? Given that the uvulo-pharyngeal
approximant [¢] can be regarded as a low back semivowel [q] (Pulleyblank 2003;
Mazaudon 2007), the palato-pharyngeal approximant [1] can also be regarded
as a low front semivowel [a]. With [1] = [a], we have [a] = [a?] = [a]. That is,
the palato-pharyngealized low front vowel [a°] is approximately equivalent to or
perceptually indistinguishable from the low front vowel [a] itself. This parallels
the absence of the plain—pharyngealized contrast for the low front vowel in Udi
(§3.2). This is also similar to the lack of ATR-RTR contrast for low vowels in some
ATR languages, e.g., Maa and Yoruba, because the low tongue body of low vow-
els limits tongue root movement, resulting in difficulty in ATR-RTR distinction
(Casali 2008; Moisik 2013: 513). Thus, [a°] can naturally rhyme with [a].”” The issue
is resolved.

By adopting pharyngealized vowels, the vowel system of the QYS presented
in Table 2 can be revised as shown in Table 8.*° Going one step further, we pro-

19. Following the examples of Udi, Maa, and Yoruba, it would be reasonable to simplify the
Division-II vowel [a°] as identical to the Division-III [a]. However, it is preferable to keep the
[a]-[af] distinction orthographically, to clearly indicate their Divisions.

20. An anonymous reviewer raised the potential issue that the ratio of plain to pharyngealized
vowels (8:3) appears imbalanced and typologically unnatural. Indeed, in Northeast Caucasian
languages with pharyngealized vowels, each plain vowel usually has a pharyngealized coun-
terpart (Ladefoged & Maddieson 1996:306). However, extreme exceptions exist: Hinukh is
reported to have six plain vowels /i, y, u, e, o, a/ but only two pharyngealized vowels /e, a*/
(Isakov & Khalilov 2004). Moreover, the vowel imbalance in the QYS primarily results from the
imbalanced vowel distribution between Types A and B, which is a consequence of OC Type-A
high vowel lowering (§5.2). If we restrict our view to Type A, where only five plain vowels [u, e,
3, 0, a] occur, we obtain a more balanced plain-to-pharyngealized ratio of 5:3. In any case, this
is the actual vowel system of the QYS, as evidenced by rhyming practice (§2.1.1).
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vide in Appendix B.2 our reconstruction of all rhymes in the QYS based on the
pharyngealization theory.

Table 8. Vowels of the QYS based on the pharyngealization theory

Plain vowels Pharyngealized vowels
[-back] [+back] [+back] [-back] [+back] [+back]
[-round] [+round] [-round] [+round]
[+high, -low] E i B i Hu
[~high, -low] FHe o %o Bhe 1L of
[-high, +low] FEa % a B a

For the ¥ Géng rhyme (-aeng), Division-I1I vowel = [a] and Division-II vowel = [a"].

5.2 Division II from OC to EMC

Norman’s (1994) reconstruction of OC Type-A initials as “pharyngealized” conso-
nants is widely adopted (§1.1). However, based on our framework of pharyngeal-
ization and RTR (§3.1), the nature of Norman’s “pharyngealization” and Baxter
and Sagart’s (2014) notation *C'- deserves reconsideration. We argue that it is
more appropriate to interpret this feature as RTR and transcribe OC Type-A ini-
tials as *C-. Currently, only two lines of evidence shed light on the quality of this
feature: the uvular quality of Type-A dorsal initials (§2.6) and Type-A high vowel
lowering (or breaking) from OC to MC (Schuessler 2006; Ferlus 2009; Baxter &
Sagart 2014: 211-212). Type-A high vowels evolved as: OC *Ci, *Ci, *Cu > *Cj, *Ci,
*Cu > EMC [Ce, Ca, Co] in most cases. This sound change suggests vertical RTR
as the feature of Type-A initials, since it shows no diachronic fronting or backing
effects. However, we cannot rule out a mixture of uvulo-pharyngealization and
vertical RTR as observed in the languages in §3.1,*' since there is no further evi-
dence for its phonetic realization. Nevertheless, interpreting the feature as RTR in
a broad sense is reasonable, and OC Type-A initials can be transcribed as *C-.**

21. Interpreting this feature solely as vertical RTR presents two typological issues. First, non-
guttural consonants inherently bearing [+ATR]/[+RTR] do not appear to be attested in any typ-
ical ATR/RTR language. Second, vertical RTR does not appear to be reported to induce /k/ -
[q]. Conversely, interpreting it solely as uvulo-pharyngealization, such as Gong’s (2018) uvu-
larization, also poses a problem: the backing effect of uvulo-pharyngealization conflicts with
the fronting effect of Division II (§2.2) in EMC, when the feature in question was still present
(§2.6).

22. The use of the IPA diacritic for RTR on consonants, [C], may appear unfamiliar. Although
it is indeed rare, as are typical non-guttural [+RTR] consonants, there are instances where [C]
is used to transcribe “pharyngealized” consonants (e.g., Moisik et al. 2021; Flynn 2024). In addi-
tion, [+RTR] consonants may also be introduced for MC (see Appendices A and B.1).
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This RTR-induced high vowel lowering process can have a parallel in rhotics:
decoronalization. As noted in §3.3, rhotics often exhibit secondary pharyngeal-
ization. We can expect that the RTR context of OC Type-A syllables could pro-
mote the medial *-r- to develop secondary pharyngealization and progressively
encourage its pharyngealization to become evident. Finally, the pharyngeal artic-
ulation could replace the coronal as the primary articulation, completing a rhotic-
to-pharyngeal shift (§3.3.2): OC *Cr- > *Cr*- > pre-QYS EMC *C¢-, parallel to
Type-A high vowel lowering. In contrast, in the non-RTR context of Type-B syl-
lables, pharyngeal articulations were generally inhibited, so OC *-r- was better
preserved in EMC as a coronal rhotic, e.g., [1], as indicated by Sanskrit-Chinese
transcriptions (Shi 1983; Mai 1992).

Before the Southern Qi, Division II shared all its vowels with other Divisions
(§2.1.1), indicating that its feature was not in the vowels. We reconstruct a palato-
pharyngeal approximant medial [] for pre-QYS Division-II syllables. In this way,
we have pre-QYS EMC *C¢e, *CY0, *Ca > QYS [Cef, Cof, Ca‘], a fusion of [{]
with the vowels. The emergence of pharyngeal vowels made Division-II rhymes
independent of other Type-A rhymes (§2.1.1). A real-world parallel of this fusion
can be seen in Maltese, where it was well-documented before the eventual loss of
pharyngeal quality, e.g., 19th-century ghamilt [1a'milt] > 20th-century [a*'milt] >
contemporary [armilt] ‘T did’ (Puech 2018).

Some earlier Type-B syllables with sibilant retroflex initials (< OC *Tsr-) also
became Division II in the QYS (Baxter & Sagart 2014: 74—75). Examples include
LLI shan ‘mountain’ and #% sha ‘kill’ (Baxter & Sagart 2014:214), whose early read-
ings were in Type B (Division III) as *srjen [s1en] and *srjet [siet], but became
Type A (Division II) in the Qieyun as srean [se'n] and sreat [se’t]. This sound
change can be attributed to the frequent co-occurrence of secondary pharyngeal-
ization with retroflexes (Hamann 2003:34-38; Boyce et al. 2016; see also §3.3.1).
Pharyngealization, initially serving as an acoustic cue for retroflex initials, could
later be phonologized as a pharyngeal medial, e.g., OC *tsr- > *ts- (Type B) > *ts*-
> pre-QYS EMC *ts§- (Type A) > QYS tsr- [ts-].

5.3 Division II from EMC to LMC

During the Sui dynasty, pharyngealized mid vowels became low vowels (§2.2)
due to the lowering effect of pharyngealization (§3.1): QYS [e°] > LMC [af]. This
parallels the neutralization of mid and low vowels to low in pharyngeal con-
texts in Syrian Arabic (McCarthy 1994) and Tamashek Berber (Sylak-Glassman
2014: 65). The exact phonetic value of the lowered outcome of [0] is unclear, pos-
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sibly [0°].”® Later, vowel raising of the # Géng rhyme group in the Tang dynasty
(§2.4) dragged the vowel of the ## Géng rhyme group higher again: [a‘g] > [p].

In LMC, the rhyme group (#% She) served as a broader rhyming category
(Pulleyblank 1984:61): syllables in the same rhyme group generally rhymed
regardless of their Ranks. Rhyme groups are classified as higher (N néizhudn
‘inner turn’) and lower (¥M#& waizhudn ‘outer turn’) according to vowel height.
An overview of all rhyme groups and the rhyme correspondence between the QYS
and LMC are provided in Appendix C.

In lower rhyme groups, exemplified by the L] Shan rhyme group (Table 9),
Huang’s (1995) phonetic reconstruction shows that while Rank-I and Rank-II
vowels contrast, each is in complementary distribution with Rank-IIT and Rank-
IV vowels, conditioned by different medials. One can expect an additional under-
lying distinction between Ranks I and II to reduce all these surface vowels to a
single underlying representation, /a/. Attempts have been made: Lamasse and Jas-
min (1934:25) and Wang (1985: 50) assign an e-like medial to Rank II, and Pulley-
blank (1984: 81) analyzes the Rank-II vowel as a long vowel (Table 9). However,
these remain more ad hoc solutions than true phonetic explanations. Under the
pharyngealization theory, we can reintroduce an underlying palato-pharyngeal
medial /9/ for Rank IT and represent the lower Rank-II vowel as /9a/. In this way,
all surface allophones of /a/ can be naturally derived via medial-to-vowel color-
ing (Table 9), where /9/ functions in parallel with other medials, even if no overt
pharyngeal quality may surface.** A comparable analysis is also found in Maltese
studies, where a virtual /9/ (= [a]) is reintroduced to explain unstressed long vow-
els, e.g., deriving [a:r'milt] from /fa'milt/ ‘T did’ (Puech 2018).>

23. The fronting effect of palato-pharyngealization might lead one to expect [ce]. However,
rhyming practice does not support this. In the Tang dynasty, this vowel primarily rhymed with
itself and, when it rhymed with others, it was consistently with back vowels, most often [a], the
vowel of the [5/F Ydng-Tang rhyme (-ang) (Huang 1995: 213). Therefore, we propose a pharyn-
gealized back vowel [pf].

24. We refrain from using Tangut data to argue for the phonetic nature of LMC ranks, as doing
so introduces the risk of circularity; the native Tangut analysis of phonological “Grades” was
itself modeled on the LMC system. Nevertheless, evidence internal to Tangut historical phonol-
ogy, independent of the LMC model, indicates that Tangut Grade II, which corresponds to
LMC Rank I in transcriptions, functioned as a segmental medial. This is demonstrated by the
epenthesis of *Qi into /QYi/ (Gong 2017). For example, the Tangut word % gai' [¢°3'114] ‘dif-
ficult’ develops from a precursor that would otherwise yield "gi’. Such a development requires
the presence of a distinct segment and constitutes additional support for analyzing LMC Rank
IT as a segmental medial.

25. From the perspective of /9/ = [a], Pulleyblank’s (1984: 79-84) [a:] (Table 9) is already equiv-
alent to /9a/.
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Table 9. Reconstructions of LMC finals in the LL| Shan rhyme group

I I III v
Lamasse & Jasmin (1934) an ean yan ian
Pulleyblank (1984: 106) an aan [am] ian jian
Wang (1985:276, 285) an ean jeen ieen
Huang (1995:216) an an ien jien
This paper an [an] San[an] yan [yen~y3n] jan [jen]

For simplicity, hékou & [ (rounded) finals are omitted. Lamasse and Jasmin (1934) also add a dia-
critic to these finals to mark different EMC sources, yielding edn, yan, and ian; these are not included
in the table. Wang (1985) does not distinguish between Ranks IIT and IV.

In higher rhyme groups, vowels are already in complementary distribution
across the four ranks, since higher Rank II only exists after sibilant retroflex ini-
tials (the #: Zhuang group, Tsr-) where Rank I is absent. Therefore, higher rhyme
groups also require only one underlying vowel, /i/ (or /a/). Note that Division-IIT
syllables in the QYS with sibilant retroflex initials had become Rank II (Huang
2006; see also §2.7 and Appendix A.4), i.e., QYS tsrj- [ts1-] > LMC /t[¢-/, produc-
ing higher Rank II. The motivation for this change is akin to that of OC *tsr-
(Type B) > QYS [ts-] (Type A) (end of §5.2).

These analyses lead to a vertical vowel system for LMC of just two underlying
vowels, /i/ and /a/. Although this interpretation may appear over-analyzed, it is
faithful to the rhyme table system and LMC rhyming practice: each rank corre-
sponds to a distinct underlying medial, and each rhyme group represents a single
underlying rhyme (Appendix C.2). Two-degree vertical vowel systems are rare but
have been proposed for languages such as Margi, Arrernte, Ubykh, and Abkhaz
(Ladefoged & Maddieson 1996: 286).2°

26. Beijing Mandarin can also be analyzed as having a three-degree vertical vowel system: /i,
3, a/ (see Duanmu 2007:35-39 for a review), though such a treatment is considered an over-
analysis (Duanmu 2007:13). Pulleyblank (1977) even suggests a two-vowel system for OC with
only /s, a/, which is criticized as being inconsistent with OC rhyming practice (Baxter 1994).
While these vertical vowel treatments may be inappropriate, we believe that the vertical vowel
treatment for LMC is reasonable, as the rhyme groups and ranks were explicitly proposed and
applied by Chinese phonologists at the time, and correspond to actual rhyming practice of the
period. It is worth noting that the two-vowel analysis for LMC was proposed as early as in
Lamasse and Jasmin (1934:28), which is, to our knowledge, the first systematic two-vowel pro-
posal for LMC.
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5.4 Division II from LMC to Mandarin

5.4.1 Palatalization of kaikdu Bl [ (unrounded) dorsals and laryngeals

Throughout the Song dynasty, the front Division-II vowel [a] triggered the
palatalization of kaikou dorsals and laryngeals (§2.3.2), e.g., [ka] > [kja] or [ca].
Adopting the underlying representations from §s.3, this process can be reinter-
preted as palatalization induced by /1/ due to its fronting effect, e.g., /k¥a/ > /kja/,
as seen phonetically in Lak (§3.2). Specifically, the palato-pharyngeal /9/ requires
bunching the anterior tongue body toward the palate (§3.2), which could have
induced the palatalization of dorsal initials.

However, the palatalization of laryngeal initials, at least of the initial 5 Ying
(7-) itself, remains difficult to explain, since laryngeals do not necessarily involve
dorsal articulation. Karlgren (1922) pointed out this difficulty, but ultimately con-
ceded that “this apprehension has to give way for the very serious advantages in
other respects of Maspero’s theory [the theory of palatalization triggered by front
vowels]” While this difficulty requires further investigation, it appears to have
minimal impact on the validity of our theory, as Karlgren conceded.

For hékéu &1 (rounded) syllables, the presence of the hékdu medial -w-
naturally blocked palatalization, since its rounding quality could neutralize the
fronting effect of Division II.

For the ## Géng rhyme group, whose vowel had been raised to [¢] in LMC
(§5.3), palato-pharyngealization exerted its slight backing effect on [e] (§3.2)
instead of fronting. Therefore, in the LMC Division-1I ## Géng rhyme [Sen], the
vowel can be phonetically backer than a plain [e], and may thus fail to trigger
the palatalization of dorsals and laryngeals. This accounts for the minimal ##
Geéng group Division-II palatalization in Central Plains Mandarin, and may also
account for the absence of ## Géng group Division-II palatalization in Sino-
Vietnamese, Old Sino-Zhuang, and Pinghua (§2.4). The unique fronting-backing
duality of palato-pharyngealization provides a clear and phonetically grounded
explanation for the weaker Division-II palatalization tendency of the # Géng
rhyme group, while other proposals cannot naturally account for this phenome-
non.

5.4.2 The end of pharyngealization

Another development during the Song dynasty was the change of lower Division-
I finals to Division-II in specific environments with coronal (acute) initials,
reflected in the 11th-century innovative rhyme table Shengyin Changhe Tu & &
NEFIE (Pulleyblank 1984:84) and in most modern dialects (Wang 1999; Zheng
2011) (Table 10). Phonetically, these Division-I finals underwent vowel fronting
under the influence of coronality (acuteness) (Flemming 2003; Zheng 2011), e.g.
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(dan ‘cinnabar’) QYS tan [tan] > mid-Song [tan], and merged with former
Division-II finals, e.g., [an], whose vowel frontness had been conditioned by the
medial /9/. This sound change blurred the boundary between Divisions I and II,
signaling the disintegration of Division II as a distinct natural class.

Table 10. Examples of the rephonologization of Division-I finals

Div. QYS SCT GZ NC Sz MZ BJ Gloss

B I kan I kan kon' kon' ke! I8 kan gan  ‘liver’

bl H[8 tan dan  ‘cinnabar’

I tan IItan  tan’ tan
tf I srean IIsan san' san' sE' [Alg san shan ‘mountain’
il 11 keanH Ilkan kan® kan* ke* [V kjan jian ‘gap’

o1 kat Ika? kott kot® k?® M@Kk g€ ‘cut (v.)

B’ o1 tshat  1ts"a? tshat® tsPat® tsPa?® Bisla ca ‘wipe’
& I sreat  IIsa?  sat®  sat®  sa?®  [qgsa sha  ‘kill

B2 I xaet Ixa? hat®  hat® ha?® |§Vxja xia  ‘blind’

Div. = Division; SCT = Shengyin Changhe Tu % & TE#1E Rank with modified Shen’s (2020) recon-
struction; GZ = Guangzhou B/ Yue; NC = Nanchang F§ & Gan; SZ = Suzhou #&/M Wu (literary
readings omitted); MZ = Menggu Ziyun %< 15 5# with Coblin’s (2007) reconstruction; B] = Beijing
Mandarin. Dialect data are from Hanyu fangyin zihui (2003). The character % ca does not appear
in the SCT, but can be inferred to belong to SCT Rank II based on comparisons. Reflexes of both
dan and # ca in modern dialects parallel those of Division-II words, including the reflex of # cain
Mandarin. (g) = [e].

The 13th-century Mandarin rhyme book Menggu Ziyun marks the eventual
loss of the distinctiveness of Division II (Shen 2020:250) and the complete dis-
appearance of the medial /9/. This loss occurred in both Mandarin and other
dialects: the original phonetic distinctions between Division-I and Division-II
finals were either neutralized (e.g., [an]-[an] merged) or transphonologized into
pure vowel contrasts (e.g., [an, an] > /an, on/) (Table 10). The specific pathway
of the loss, whether neutralization or transphonologization, varied across rhyme
groups and dialects; in all cases, Division II disappeared, thus ending the four-
Division system of MC.”

27. To our knowledge, no modern dialect phonologically retains the natural class of Division
I1, nor does any phonetically preserve its pharyngeal quality except after retroflex initials. Thus,
the pharyngealization theory appears to find little phonetic support in modern dialects. How-
ever, since the decline of Division II began nearly a thousand years ago and was likely complete
by the 13th century, this absence of modern evidence is unsurprising and does not undermine
our theory.
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6. Concluding remarks

By reexamining various properties of Division II, we propose the pharyngealiza-
tion theory of reconstructing (palato-)pharyngealized vowels for Division II in
the QYS and a pharyngeal medial for Division II in pre-QYS EMC as well as in
LMC. This theory surpasses other proposals in several respects. Its core advan-
tage lies in the unique combination of vowel-lowering, a-fronting, and e-backing
effects of palato-pharyngealization, rooted in the distinctive double-bunching
tongue shape, while no other candidate possesses all three effects simultaneously
(Table 7).

The pharyngealization theory not only clarifies the phonetic quality of Divi-
sion II but also optimizes the reconstructed phonological system. Introducing
vowel pharyngealization into the QYS yields a more organized vowel system, con-
sisting of eight plain vowels [i, i, u; e, 9, 0; a, a] and three pharyngealized vow-
els [€f, 0% a’]. The adoption of the Division-II medial /5/ for LMC simplifies its
underlying vowel system to just two vowels, /i/ and /a/. The overall development
of Division II from OC to MC can be summarized as: OC *CrV > pre-QYS EMC
*CIV > QYS [CVF] > LMC /CSa/.

In closing, we would suggest that the contribution of the pharyngealization
theory to Chinese historical phonology may be likened to that of the laryngeal
theory in Proto-Indo-European (PIE) phonology. Both theories propose ancient
guttural segments that have been lost in all modern descendants, yet the intro-
duction of these segments is essential for adequately explaining the historical
phonologies. The PIE laryngeal *h, is now typically considered a voiceless pha-
ryngeal fricative [h] or a voiceless uvular fricative [x] (Kiimmel 2007:327-336)
due to its a-coloring effect that lowers adjacent *e to *a. Similarly, MC Division II
lowered ea to ae, and our pharyngeal interpretation parallels PIE *h,. Just as the
laryngeal theory has become foundational in PIE phonology, we believe that the
pharyngealization theory will similarly enrich the foundations of Chinese histor-
ical phonology.
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Appendix A. Summary of Qieyun Divisions and rhyme table Ranks*®

A.1 Two approaches to reconstructing the Divisions

RTR approach ATR approach

Type A With [+RTR] initial (marked) Without ATR medial
Type B With [-RTR] initial With ATR medial (marked)

The reconstruction depends on the treatment of the distinction between Types A (with RTR
quality in a broad sense) and B (with ATR quality in a broad sense) in EMC. Here, we present
two possible approaches. The RTR approach, based on proposal (f) in §1.1, attributes RTR as
the dominant (active/marked) feature, [+RTR], and ATR as the recessive (inert/unmarked) fea-
ture, [-RTR]. The ATR approach, combining proposals (b) and (c) in §1.1, conversely attributes
ATR as the dominant feature by marking Type B with specific medials (Appendix A.2).

ATR and RTR are antagonistic, i.e., [+ATR] = [-RTR] and [-ATR] = [+RTR] (Beltzung
et al. 2015). Therefore, the two approaches are logically equivalent by swapping dominant and
recessive features (markedness reversal). The choice of the dominant pole depends on phono-
logical evidence and transcription conventions, and it is also possible to adopt markers from
both approaches simultaneously; a detailed discussion of this choice lies beyond the scope of
this paper and will be left to a future publication. For consistency with conventions familiar to
most readers, the ATR approach is adopted in the main text. Similarly, the distinction between
Ranks I-II (broadly RTR) and Ranks III-IV (broadly ATR) in LMC can be treated using either
approach (Appendix A.3). Diachronically, the system appears to have shifted gradually from
RTR-dominant to ATR-dominant from OC to LMC.

28. Appendix A reflects the contributions and opinions of the first author alone.
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A.2 Description and reconstruction of Qieyun Divisions

Div. Subdivision and Initial Onset (RTR Onset (ATR Nucleus
conventional alias approach) approach)

I / Any C(w)- C(w)- Plain, non-front

II / Any C(w)- C(w)- Pharyngealized

v/ Any C(w)- C(w)- Plain, front

m / Coronal C(w)- Cj(w)-/Cx(w)- Plain

I A="“chéngnitiIV” Non-coronal Cj(w)- Cj(w)- Plain, front

I B ="“chdngnii I1I” Non-coronal Ci(w)- Ci(w)- Plain, front

I  C="“ordinary III” Non-coronal C(w)- Cy(w)- Plain, non-front

The Subdivision is called % [¢i ‘type’ in Chinese-language literature, but we use the translation
‘Subdivision’ to avoid confusion with the terms Type A and Type B. Minimal pairs between
Subdivisions A and B that differ only in the medial are known as chdngnisi E24H ‘repeated sylla-
bles’ (Baxter 1992: 75-81; Baxter & Sagart 2014: 19; Hill 2019: 100-102; Shen 2020:141-143). Divi-
sion IITA becomes Rank IV in the rhyme tables (Appendix A.4), so it is conventionally called
“chdngniti IV”. There are no Subdivision distinctions when the initial is a coronal. The initial 2
Y7 (y-) [j] can be classified as a coronal, or alternatively analyzed as a Division-IIIA zero initial.
For more details on Subdivisions, see Chou (1970) and Huang (2012).

The rhoticity/coronality of the Division-IIIB medial [1] is reflected in Sanskrit-Chinese
transcriptions (Shi 1983; Mai 1992). It may have a bunched realization but without a secondary
RTR gesture (§5.2). Under the RTR approach, Division IIIC is fully distinguishable from Divi-
sion I by the [+RTR] value of the initial, so the Division-IIIC medial can be considered phono-
logically empty, if it phonetically exists at all. The same applies to Division-III medials following
coronal initials. Under the ATR approach, by contrast, Division-III medials must be explicitly
written as the markers of Type B. The high semivowels [j] and [y] are inherently ATR (Beltzung
et al. 2015), and [1] here has an ATR realization as mentioned above. The Division-III medial
following a coronal initial can be specified as either [j] or [1], depending on the place of artic-
ulation of the initial and the accent of the rhyme book compiler (for details, see Mai 1992). A
suitable solution based on the Qieyun is to assign [1] after retroflex sibilants (the ¥ Zhudng
group, Tsr-) and [j] after other coronal initials. Finally, the medial [w] occurs only in hékou &
H (rounded) syllables and it indicates labial rounding only, without specifying a dorsal height.

A.3 Description and reconstruction of rhyme table Ranks

Rank Onset (RTR approach) Onset (ATR approach)

I C(w)- C(w)-

I CS(w)- CS(w)-
111 C(w)- Cy(w)-
IV Cj(w)- Cj(w)-

Under the RTR approach, similar to the treatment of the Division-IIIC medial, the Rank-
III medial is also considered phonologically empty. Other descriptions are similar to those in
Appendix A.2.
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A.4 Evolution from Qieyun Divisions to rhyme table Ranks

Div. Initial Rank
I Any > 1
I  Any > 11
IV Any > IV
1T #f Zhuang group (Tsr-) > 1II
11 % Zhang group (Tsy-), &1 Zhi group (Tr-), and 28 Ldi () > 1II
I #% Jing group (Ts-) and PA Yi (y-) > IV
IITA Non-coronal > IV
IIIB Non-coronal > I
IIIC Non-coronal > III
Appendix B. Revised reconstruction of the QYS*
B.1 Reconstruction of initials under both approaches
Labial Alveolar Retroflex Palatal Velar/uvular Glottal
-RTR +RTR -RTR +RTR / -RTR -RTR +RTR -RTR +RTR
#Hp P it t H ot Rk q 2 ?
pi- p- t- tr- kj- k- 7j- 7-
et P B PP BE
phj-  ph- th- trh- khj-  kh-
i b b & d ® q £
bj- b- d- dr- gj-
F m m e n ® n Hn 5 N
mj- m- n- nr- ny- ngj- ng-
B ts ts iots = te
tsj- ts- tsr- tsy-
P sgh #l t§h Bt
tshj-  tsh- tsrh- tsyh-
7t dz dz % dg H dz
dzj- dz- dzr- dzy-
L s s £ o E BE x X
sj- s- sr- sy- Xj- X-
TR z % 2 it 2 [ ¥
zj- zr- zy h-
1 1 B j = Dow
lj- I- y- hj-

29. We provide two web applications to allow readers to conveniently look up the QYS
pronunciations of characters according to the reconstruction in Appendix B: https://nk2028
.shn.hk/tshet-uinh-deriver/?schema=unt and https://semakosa.github.io/middle-chinese/.


https://nk2028.shn.hk/tshet-uinh-deriver/?schema=unt
https://nk2028.shn.hk/tshet-uinh-deriver/?schema=unt
https://semakosa.github.io/middle-chinese/
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The initials listed are under the RTR approach, with [-RTR] and [+RTR] consonants treated
as distinct phonemes. Their common Chinese names and corresponding spellings in Baxter’s
transcription are also given. The uvulars [q, qh, N, X, ¥] represent the [+RTR] counterparts of
the velars [k, Kb, 1, X, y]. Under the ATR approach, as [-RTR] and [+RTR] consonants are
in complementary distribution, all RTR diacritics [, ] can be omitted, and the uvulars can be
transcribed simply as velars. The “retroflex” initials (which may not be true retroflexes; see
Footnote 14) show no distinction between Type-A and Type-B syllables according to fingié pat-
terns (Karlgren 1915-1926: 113-120; Luh 1940) and are treated here as lacking an [RTR] specifi-
cation. The initial = Yiin (hj-) is realized as zero initial in kaikéu B ‘unrounded’ syllables
and as [w] in hékou 7 ‘rounded’ syllables (Pulleyblank 1984:164-167; Huang 1995:30-34).

B.2 Reconstruction of rhymes based on the pharyngealization theory

in ung
ZK -ing W -uwng

en ey ay oy o'y
H -eng #F -eang ¥ -ong X458 -owng L -aewng
ay (III) & a'y (II) an
¥ -aeng, 15 -eng )& -ang
i i u
R -ij Z i J& -uw
e e 3 o
% -e # -ea fi-o JEAH -u
a (III) & a* (II) a
J#k -ae K -a
@ ij
(15 -ij) h -ij
€ € 9
PES -ef & -eaj IKIE B -of

afj qj

F -aej 7% -aj
iw (u)
B -iw (LA -uw)
ew ow
AT -ew 5 -aw

a'w

=<
H -aew
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in in un
HEE -in B% -in X -un
en e'n an
SEAl -en LI -ean TR -on

a‘n an

HH'IJ -aen % -an

im
12 -im
em e'm am (III) am (I)
BN -em J& -eam &% -aem, ML -om = -om
a'm am
17 -aem K -am

These are surface representations of all rhymes (rhyme = nucleus + coda) in the ping *F* ‘level
tone (see Footnote 5), annotated with Qieyun rhyme names and Baxter’s transcription. The
shang I ‘rising’ tone can be marked with an acute [‘] on the vowel and the git % ‘departing’
tone with a grave ['], following Pulleyblank’s (1984, 1991) diacritics. The r&t A ‘entering’ tone is
indicated by replacing the nasal codas [m, n, 5] with corresponding oral codas [p, t, k].

For the 5% Hdo (-aw) rhyme, there is no definitive evidence to determine whether it is
[ow] or [aw]; [ow] is used here following the first author’s opinion, since in Sino-Japanese go-
on it has -ou readings besides -au (Li 2014:148-151). Other modifications to Baxter’s vowels
involve 7% Zhéng (-ing), &Z Zhi (i), FERE Yii-Mui (-u), {& Qing (-eng), and & Ydn (-aem, Divi-
sion III). These modifications are based on other reconstruction systems and rhyming practice.
The vowel [e] in X Zhi (-e) was likely realized as [ie] (Karlgren 1915-1926: 645). B Tdn (-om,
Division I) and # ;L Yén-Fdn (-aem/-om, Division I1T) did not rhyme (Zhou 1996:726; Zhang
2008:135), but their phonetic difference remains unclear; we provisionally write them both as
[em].

Dorsal codas [n, k] following [u, o, of, a] were likely realized further back and may there-
fore be transcribed as uvulars [, q] (Pulleyblank 1984:227). Under this analysis, [a] and [a] are
in complementary distribution and can both be simply transcribed as [a].

Appendix C. Rhyme groups of LMC

C.1 Underlying representations of the sixteen rhyme groups

IEzhi 4 By i WL iw

Xie o REGus-Jia a MXido aw

52 Zhén in IR Shén  im
L} Shan an & Xidn am
Zéng in 1@ Tong iwy

1 Géng ajn ‘& Dang an {L Jiang awp
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Codas are based on Pulleyblank (1984:105-106). The 5% Gud and { Jid rhyme groups are in
complementary distribution and are best treated as the same underlying representation /a/ in
this reconstruction system (Pulleyblank 1984:106). /ajy/ is realized as [en] (end of §2.2). For
simplicity, rhymes in the r&t A ‘entering’ tone (checked syllables) are omitted.

C.2 Rhyme correspondence between the QYS and LMC

QYS rhyme LMC rhyme group
[4, 0] > By /i
[e), a, a"] > R Jia /a/

[a] > R Gus /a/

[i, 1, §j, e] > 1k Zhi 1ij/
[e°, €, €], 9j, a%, aj > & Xie /aj/
[iw, u] > ¥t Li fiw/
[ew, aw, a*w] > R Xiao [aw/
[in, in, un, an (I)] > #Zhén  /in/

[en, e'n, on (III), a'n,an] > LI Shan  /an/

[im] > {RShén  /im/
[em, €'m, am, a*m, am] > & Xidn Jam/
[en, €', ap, ap] > FEGéng  /ajy/
[in, an] > Zéng  /ig/
[an] > %G Dang  /an/
[up, on] > J#Tong  /iwy/
[o'n] > {LJiang  /awy/

Due to dialect mixture, words in the {¥ Jid rhyme [e°] separated and developed into two
rhyme groups: # Xié /aj/ and i Jid /a/ (Pulleyblank 1984:195-197; Xu 2020). The JLARE
Yudn-Hiin-Hén rhyme [an] also split: its Division-I1II syllables (JT. Yudn) developed into the LL|
Shan rhyme group /an/ and its Division-I syllables (38 Hiin and JE Hén) developed into the &
Zhén rhyme group /in/.
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