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Zhuang (ISO 639-3, zha) is a group of languages belonging to the Tai language family (Diller,
Edmondson & Luo 2008: 7), spoken by the Zhuang people, who form the largest minority
group in China with a population of approximately 17 million.' Most Zhuang speakers live
in Guangxi Zhuang Autonomous Region, with over 14.4 million permanent residents.? It
is estimated that more than 20 million people speak a variety of Zhuang (Wei, Qin & Wei
2009: 7), including some other ethnic minorities, such as the Yao and Maonan, who live
in the same regions as the Zhuang. A small number of Zhuang speakers inhabit regions
in provinces adjacent to Guangxi, like Wenshan (Yunnan province) and Lianshan, in the
northwest of Guangdong province (see the map in Figure 1).

Zhuang can be divided into two branches which are divided ethnographically rather
than strictly linguistically: Northern Zhuang and Southern Zhuang, with the Youjiang River
(/57T as an approximate demarcation line.®> That is, Northern Zhuang is located to the
north of the river, which also means it is spoken to the north of Nanning, the provin-
cial capital city, while Southern Zhuang dialects are located on the south side. The two
branches of Zhuang belong to different branches of the Tai language family; see Figure 2,*
which is based on Diller et al. (2008). More specifically, Northern Zhuang includes eight
dialect areas: Hongshui He dialect (£]. 7K JA] +15, the dialect considered in the present
Hlustration, 1SO 639-3: zch), Guibian dialect (£l +1E), Guibei dialect (F:]k1-1E),
Lianshan dialect (i% 1] +-1%), Qiubei dialect (It 1.1 ), Youjiang dialect (/7 V1. 1-15),
Yongbei dialect (& 1t 1 1E), Liujiang dialect (FJ17T. 3 ). Southern Zhuang consists of
five dialect regions: Zuojiang dialect (/= yT. 1-1%), Yongnan dialect (& 55 +-15), Wenma
dialect (3£ & +1E), Yanguang dialect (Bfl]~ +-1%&), and Dejing dialect ({& i + 1) (for
the specific areas, see Figure 3). Northern Zhuang accounts for around two thirds of the

! Source: Sixth Population Census (2010), National Bureau of Statistics. https://www.stats.gov.cn/tjsj/
pcsj/rkpe/6rp/indexch.htm (last accessed: 1 November 2020).

2 Source: Sixth Population Census (2010), Guangxi Statistical Yearbook. https://tjj.gxzf.gov.cn/tjsj/
tjnj/material/tjnj20200415/2019/zk/indexch.htm (last accessed: 1 November 2020).

3 East of Nanning, this river merges with the Zuojiang River and is then called the Yujiang River (ﬁ [ VL); see
https://en.wikipedia.org/wiki/Yu_River_(Guangxi) (last accessed August 28, 2025).
* The Hongshui He dialect illustrated here appears at the bottom left.
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Figure 1. (Colour online) The distribution of Zhuang languages (Castro, Hansen & Guangxi Zhuang Autonomous

Region Minority Language Commission 2010).
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Figure 2. (Colour online) Language genealogy of Zhuang.

entire Zhuang population (Wei & Qin 2006). Standard Zhuang is based on the Shuangqiao
(W #F) dialect (itself part of Yongbei dialect; see Figure 2), spoken in Wuming, which
belongs to the Northern group. Yang (2017) presents a phonetic description of Standard
Zhuang.

Modern Zhuang has a writing system based on the Roman alphabet which was initially
devised by Chinese linguists after the founding of the People’s Republic of China. The com-
plete Zhuang Language System was officially approved by the State Council in 1957, which
marked the first time that Zhuang had a uniform writing system (for ancient Zhuang char-
acters, see Bauer (2000)). After small revisions in 1982, the Zhuang Language System was
widely promoted in Guangxi Zhuang Autonomous Region, and Zhuang dictionaries (e.g.
Luo et al. 2005) also use this writing system (Zhang et al. 1999: 429-430). Literacy rates in
written Zhuang are low, however.
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Figure 3. (Colour online) The distribution of Zhuang languages (CASS Institute of Linguistics, CASS Institute of
Ethnology and Anthropology & City University Language Information Science Research Center 2012).

Previous studies on the Zhuang dialects in Du’an County include a detailed morpholog-
ical description and systematic illustrations of the phonetic characteristics of the sounds,
tones, and rhythm of the Dongmiao (%5 Ji) dialect (Li 2011). Earlier work on the implosives
of this dialect was reported on by Zao (1997).

The language consultant for the present illustration is a 26-year-old female native
speaker of Hongshui He Zhuang (Glottolog; east2363), Baima dialect®), who is an elementary
school teacher in Shenzhen, China. Zhuang is her first language. She was born and raised
in Baima Town (part of Hechi City, Guangxi Zhuang Autonomous Region), using Zhuang to
communicate with her family members and friends in their hometown on a daily basis.
She has a positive attitude towards Zhuang and wrote her MA thesis (Gan 2021) about
ideophones in Zhuang. When she speaks to her family and when she meets classmates
from her hometown, she uses either Zhuang, Southwestern Mandarin or Standard Chinese
(Putonghua).

The recordings were made in a sound-attenuated booth at Shenzhen University, using
a Zoom H4n portable recorder with an AKG C520L head-mounted microphone at the sam-
pling rate of 44.1 kHz. All recordings were manually segmented and transcribed. Acoustic
measurements were obtained through Praat (Boersma & Weenink 2024), while R (R Core
Development Team 2023 [v4.2.3]) was used for statistical analysis and data visualiza-
tion. The phonological representations for all words in this Illustration are based on the
description of Du’an in Zhang et al. (1999), with adjustments to reflect the phonology of
Baima.

° Not to be confused with the Baima language; see recently Chirkova, Antolik & Amelot (2021).
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Consonants
Alveolo-
Bilabial | Labiodental | Dental | Alveolar Palatal | Velar | Glottal
palatal
Plosive p b t d k
Affricate te
Nasal m n 1
Fricative f 0 ¢ h
IApproximant 1 ] w
Lateral 1
Approximant
pa:?3! ‘wife’ b  ba® ‘shoulder’

t ta:24 ‘river’ d da*!  ‘todrag

k ka:?! ‘to kill’

te  tejart! ‘frozen stiff’

m  ma? ‘horse’ n  na’! ‘face’

n na:>’! ‘bud’

0 fa:*! ‘sand’ 1 13! ‘sesame’

f fa3! ‘law’ ¢ ca:23l ‘tea’

w o owat! ‘flower’ j o jat ‘grandmother’

1 la3! ‘below’ h  ha?’? ‘(for a woman) to marry’

As the consonant chart shows, the Baima dialect has 17 single consonants.

Plosives

Plosives in the Baima dialect occur at three places of articulation: bilabial, alveolar and
velar. There is a two-way voicing contrast between bilabial and alveolar plosives, viz. /p/
vs. /b/ and /t/ vs. /d/. Figure 4 displays a boxplot for the voice onset time for each of the
five plosives. The black lines indicate that the medians for all five plosives fall in the range
between 0 to 30 milliseconds, characteristic of unaspirated voiceless plosives. However, the
interquartile range for /b/ and /d/ are considerably larger than those of the other plo-
sives, with the majority extending below zero. As illustrated in Figure 5, there are two
distinct types of phonetic realizations for /b/ and /d/. In Figure 5a and 5b, the amplitude
of voicing gradually increases during the stop closure towards the stop release, a charac-
teristic of canonical implosives (Ladefoged & Maddieson 1996). In contrast, the /b/ token in
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Figure 4. (Colour online) Boxplot for VOT of each plosive phoneme.
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Figure 5. Examples of different stop types for Baima Zhuang with broad, phonemic transcription. (Words illus-
trated: (a): /da:t®/ ‘hot’ (T7 long), (b): /bun®3/ ‘bed’ (T5), (c): /ba:23/ ‘pack basket’ (T4), (d): /te:*!/ ‘he, she,
it’ (T1)).

Figure 5¢ shows no prevoicing and exhibits a similarly short VOT to the /t/ in Figure 5d and
is therefore considered a voiceless egressive.

To further examine the phonetic quality of /b/ and /d/, an auditory coding was performed
to categorize all tokens into either egressive or implosive. Table 1 shows the mean and
standard deviation in VOT (ms) for egressive and implosive tokens for both phonemes. The
overall pattern is rather consistent between /b/ and /d/: the egressive tokens have short
(<30ms) positive VOTs, whereas the implosive tokens have longer, negative VOTs.

For other members of the Tai language family, it has been documented (Zhang & Wei
1991) that implosive realizations of plosives often occur exclusively in odd-numbered tones.
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Table I.Mean (standard deviation) VOT (ms) for implosive and
egressive tokens for /b/ and /d/

Implosive Egressive
v/ —32.7 (16.60) (n=31) 12.9 (4.97) (n=41)
/d/ —33.2 (18.19) (n=29) 12.4 (3.73) (n=30)
/bl [dl
1.00-
0.75-

Percentage
e
(5]
(=]

0.25-

0.00- | . . .
even odd even odd
Tone category

Airstream mechanism B implosive Bl voiceless
Figure 6. (Colour online) Airstream mechanism for /b/ and /d/ across tone categories.

This pattern is largely borne out in our data as well, with more consistency for /d/ than
/b/, as illustrated in Figure 6. Five of the eight words exhibiting voiceless /b/ production in
the odd-numbered tone context also demonstrate expected production in other instances,
suggesting that the speaker retains the implosive token in her repertoire. In addition, words
with /p/ and /t/ onsets are predominantly found in odd-numbered tones, with 91.9% for
/p/ and 73.5% for /t/. Consequently, the tonal cue serves to distinguish between potentially
ambiguous voiced and voiceless phonemes with short positive VOT.

Nasals

Zhuang nasals occur in four places of articulation and are always voiced. The nasals /m n
1/ can be used in word-initial position or occur after the vowels /a € i 0 u w/ in word-final
position, where they typically nasalize the preceding vowels. The contrast between initial
and final nasals is illustrated in (1):

(1) Initial nasals vs. final nasals

23 1

ma: ‘horse’ kaim*!  ‘tangerine’

31

na: 31

‘face’  pam?

pa:3! ‘bud’  fam?!  ‘ghost’

‘big plate’

The palatal nasal [p] only occurs initially, as shown in (2) below. We tentatively ana-
lyze this as derived from an onset cluster /nj/ (without making claims as to any historical
development involved here), which explains why it does not occur in final position, unlike
the other nasals, since in final position clusters are not permitted.
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Figure 7. (Colour online) Averaged spectra for each phoneme (with number of tokens), high-pass filtered at 300
Hz and low-pass filtered at 16,000 Hz. Gray areas present 95% confidence intervals.

(2) Initial palatal nasal:

nau’! ‘claw’

2 ‘tantrum’

pa:
Fricatives and dffricates

Across Zhuang languages, the ‘s’ sound exhibits regional variation, including variants such
as [0], [s], [1], and [1] (Guangxi Language Commission Research Office 1994; Zhang et al.
1999). In the variety presented here, it is realized as [0].

We present averaged spectra for all fricative phonemes and the frication portion of the
affricate /t¢/ in Figure 7. The pattern here is consistent with previous research regarding the
distinction between non-sibilant and sibilant obstruents (Shadle et al. 2023). In particular,
both sibilants demonstrate a clear spectral peak in the higher frequencies. Note that what
we transcribe as alveolo-palatal in both /¢/ and /tg/ often sounds more like retracted [s] and
[ts]. We nevertheless opt to use the alveolo-palatal symbols for typographical convenience
and because some tokens do retain the palatalized quality typically associated with alveolo-
palatals.

Approximants
Zhuang has three approximants: /j/, /w/, and /1/, all of which can function as onsets. The first
two approximants also serve as glides linking consonants and vowels, as discussed below.

As an onset, /w/ exhibits variation between labial-velar [w] and labiodental [v]. A key dis-
tinction between these two variants lies in that [w] involves lip rounding, whereas [v] does
not; this rounding results in a slightly lower F2 for /w/ compared to /v/ (Reetz & Jongman
2011). Figure 8 displays the spectrograms of the two variants when the same word is pro-
nounced. At the temporal midpoint, the F2 for [w] (left panel) is 672Hz, while that for [v]
(right panel) is 1033Hz.

The ‘r’ sound exhibits notable regional variation in Northern Zhuang (Guangxi Language
Commission Research Office 1994; Qin 1996; Zhang et al. 1999). As shown in Figure 9, in
the Hongshui He (Baima) dialect, this phoneme displays a clear formant structure with-
out frication, characterized by a very low F3, consistent with the acoustic features of the
alveolar approximant [1] (Ladefoged 1993). Discussion of other variants in Northern and
Southern Zhuang is presented in Luo (2008: 321).
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Figure 8. Two different phonetic realizations of /wei24/ ‘seat’: (a) [wei2*], (b) [vei2*].
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Figure 9. Examples of the /1/ onset in Hongshui He (Baima) Zhuang. (Words illustrated: (a): [12:231/ ‘sesame’, (b):
[1:231/ boat, (c): /10:i*!/ ‘to comb’).

Consonant—glide combinations

Zhuang has a small number of consonant-glide combinations, historically derived from
consonant clusters (Li 1954), which are preserved in some dialects as pl-, ml-, kl- e.g. in
Binyang and Hengxian (Northern Zhuang), or py-, my-, ky- (e.g. Laibin (Northern Zhuang),
Luzhai) (see Li 1994). In some areas, the original clusters have become completely simpli-
fied as p-, m-, k-, especially for younger speakers, see Liang (1987). Our speaker’s dialect
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Figure 10. Example words with /te/ onset. (Words illustrated: (a) /t;;ja:u“/ ‘spider’, (b) /tgja:‘“/ ‘frozen stiff, (c)
Jtgjui*t/ salt, (d) /tejai®3!/ ‘love’).

possesses at least three such consonant-glide combinations, presented in (3), all of which
only occur initially:

(3) Initial consonant-glide combinations:
pjat!  fish’
kwa??  ‘cross’
pwa?®  ‘tile’

As noted above, the palatal nasal can be analyzed as a nasal plus /j/ cluster, since its
distribution is different from the other nasals.

Apart from these examples, a glide /j/ can also be detected after the alveolo-palatal
affricate /tg/ before the vowels /a u/. As shown in Figure 10, the formants at consonant-
vowel transition are approximately 300-400 Hz for F1 and 2,200-2,500 Hz for F2. These
values suggest a high and front position in the mouth, which contrasts with the expected
formant characteristics for the vowels /a/ and /u/. It is also notable that the transition from
/j/ to /ai/ is less pronounced than for /aw/ and /a:/. This difference can be attributed to the
fronted and raised phonetic realization for /ai/, which is elaborated upon below.

Yowels

Monophthongs

el o

a:
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Figure 11. (Colour online) Scatterplot of FI by F2 for monophthongs. Phoneme labels indicate the positions of

mean F| and F2 values for each vowel and the ellipses represent one standard deviation. See Table 2 for the number
of tokens used.

Note that the symbol /a/ is used for an open, central vowel.

i tiz33 ‘coin’

e te:?! ‘he, she, it’
¥ 3! ‘morality’
a ta:t! ‘eyes’

u tu:?4 ‘rabbit’

w kur?! ‘eggplant’
0 to:’! ‘gamble’

Zhuang has six monophthongs /i € a u w o/. In addition, the back unrounded vowel /x/
mainly occurs in words borrowed from Mandarin Chinese and does not appear in closed
syllables; it can only be short. In a few regions, /¥/ varies with /w/, e.g. in Rong’an and
Sanjiang (Zhang et al. 1999), and there is also other cross-dialectal variation. The other five
vowels show phonemic length contrast. Vowel positions of all vowels (all available tokens)
are plotted in Figure 11.

Open syllables with a monophthong show no length contrast, but are phonetically long,
as indicated in the examples above. Since Zhuang has a phonemic vowel length contrast in
closed syllables, we assume that open syllables have long vowels phonemically. Examples of
the length contrast in closed syllables will be presented below.

Table 2 illustrates the average length of vowels in open syllables, long vowels in closed
syllables, and short vowels in closed syllables. Note that long vowels in closed syllables are
roughly twice as long as short vowels in the same position, except for /e/ and /ur/, where
fewer tokens are available. As noted in Table 2, the phoneme /%/, probably a loan from
Mandarin Chinese, does not appear in closed syllables.

We also measured F1 and F2 in all vowels as a function of syllable position (open syllable,
short in closed syllable, long in closed syllable): see Table 3. The results indicate that short
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Table 2.Mean (standard deviation) for duration (ms) by syllable structure and vowel
length, with number of tokens

Duration (ms)

Open syllable Closed syllable — long Closed syllable — short
vowel vowel

fil 478.6 (140.55) 248.3 (58.28) 130.7 (36.02)
(n=5) (n=24) (n=29)

fel 4123 (60.58) 237.5 (61.73) 135.3 (2.86)
(n=14) (n=9) (n=2)

[a/ 447.1 (95.30) 281.7 (45.62) 145.3 (47.02)
(n=91) (n=60) (n=43)

fo/ 448.6 (91.32) 277.0 (72.60) 164.9 (40.06)
(n=19) (n=25) (n=33)

o/ 435.0 (106.04) 2443 (66.79) 120.2 (30.22)
(n=13) (n=18) (n=17)

fw/ 445.4 (77.59) 2822 (56.81) 259.9 (111.66)
(n=15) (n=7) (n=3)

I/ 401.5 (50.41) nla nla
(n=6)

Table 3.Mean (standard deviation) for Fl and F2 values (Hz) by syllable structure and vowel length

FI (Hz) F2 (Hz)
Open syllable Closed syllable  Closed syllable ~ Open syllable Closed syllable —  Closed syllable —
— long vowel — short vowel long vowel short vowel
/il 354 (21.4) 452 (61.0) 510 (52.3) 3099 (50.2) 2867 (164.5) 2558 (201.4)
lel 668 (52.7) 535 (70.9) 809 (17.6) 2395 (118.3) 2515 (117.6) 1898 (25.0)
fal 947 (46.2) 976 (47.8) 882 (59.2) 1507 (77.6) 1495 (81.9) 1621 (242.0)
fo/ 595 (63.8) 609 (100.4) 783 (63.4) 905 (57.8) 968 (109.1) 1133 (82.2)
/u/ 401 (48.0) 482 (33.7) 563 (65.1) 825 (82.5) 914 (95.1) 1062 (97.0)
/w/ 430 (25.5) 512 (50.8) 484 (10.6) 1619 (102.6) 1482 (183.7) 1679 (155.7)
/x/ 664 (30.5) nla nfa 1363 (29.0) nla nla

vowels are more centralized than long vowels in this context. This pattern is further illus-
trated in Figure 12, which shows that the vowel space for long vowels in closed syllables
(dashed line) is considerably larger than that for short vowels in closed syllables (dotted
line).

Diphthongs
Hongshui He (Baima) Zhuang has 11 diphthongs (see Figure 13), all of which have offglides
[i] or [u]. Examples are presented below:

ai
ai
au
awu

el

bai* ‘wet’
ba:i?! ‘cards’
tejau’! ‘head’
tejaut! ‘spider’
bei?! ‘fan’

https://doi.org/10.1017/5S0025100325100704 Published online by Cambridge University Press


https://doi.org/10.1017/S0025100325100704

12 van de Weijer et al.

F2 (Hz)
3500 3000 2500 2000 1500 1000 500
L 1 1 1 1 1 300
I,
—-——--Ul - 400
“ Ww----""" ;
~ I
i w-.. - § ; L 500
" = 1
. u
N : 00 - 600
e Y )
| 700 =
e /0 L 800
~a , - 900
closed_long T~ q
_____ open - 1000
---------- closed_short
- 1100

Figure 12. Mean Fl and F2 values for each vowel by syllable structure and vowel length.

eu deu®®'  ‘toescape’

vi  byit! ‘leaf’
iu  piu’! ‘wristwatch’
oi  toi*! ‘to push’

ou bou*'  ‘light (weight)

ui mui?! ‘bear (n.)’

Similar to many varieties in the Zhuang languages, the length contrast is preserved
phonemically in diphthongs only when the first element is an /a/ in the Baima dialect
(Zhang et al. 1999). Table 4 presents the results for a series of acoustic comparisons between
the two pairs of /a:i/ vs. /ai/ and /aw/ vs. /au/. Vector length was calculated as the Euclidean
distance between 20% and 80% temporal points, while trajectory length referred to the
cumulative Euclidean distance over four vowel sections, namely, 20-35%, 35-50%, 50-65%,
and 65-80%. Both measures captured the amount of change from the beginning to the end
of the vowel trajectory (Fox & Jacewicz 2009). The various comparisons shown in Table 4
indicate that vowel trajectory, rather than duration, is the main acoustic correlate to the

vowel length contrast.

Vowels followed by a nasal
Both short and long vowels can be followed by a coda nasal /m/, /n/ or /y/. Examples of

syllables of this type are given below:

kam*'  ‘to catch’ kam?*'  ‘tangerine’
fan’!  ‘ricenoodle’ fan*'  ‘to rummage’
tan*'  ‘light’ tan*'  ‘soup’
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Table 4. Acoustic differences (mean (standard deviation)) between long and short diphthongs.

[aii/ [ai/ fam/ [au/
Duration (ms) 4604 (57.21) 4915 (72.87) 473.1 (62.16) 476.8 (60.14)
Vector length 1189.5 (211.63) 7442 (138.43) 637.0 (134.22) 462.8 (131.58)
Trajectory length 1326.2 (244.08) 791.7 (131.63) 695.4 (136.44) 531.5 (144.73)
Fl at 20% (Hz) 963.6 (46.97) 767.7 (59.91) 913.1 31.73) 835.4 (80.73)
Fl at 80% (Hz) 541.3 (107.72) 475.3 (92.24) 585.9 (107.59) 566.9 (110.26)
F2 at 20% (Hz) 1535.7 (90.37) 2183.3 (190.71) 1450.1 (57.23) 1287.8 (123.42)
F2 at 80% (Hz) 2644.8 (161.71) 2863.5 (148.53) 907.6 (79.40) 915.2 (96.07)

SURE
400 \ 5
% v
' -
- \ :
E ",
800
3000 2500 2000 1500 1000

F2 (Hz)

fa:il (n=19) /a:u/ (n=12) /ai/ (n=25) /au/ (n=18) [eil (n=23) /eu/ (n=11)
il (n=17) Jiu/ (n=21) /oi/ (n=18) /ou/ (n=29) /ui/ (n=6)

Figure 13. (Colour online) Formant trajectory of Hongshui He (Baima) Zhuang diphthongs in the FI x F2 plane,
measured at 20%, 35%, 50%, 65% and 80% portions of the vowels.

The vowel length contrast in the last pair of examples was illustrated above (Tables 2
and 3). See also Figure 14.

Vowels followed by stops
In checked syllables, vowels (short or long) are followed by stops with no audible release, at
bilabial, alveolar and velar place of articulation, as presented below:

tap®¥  ‘liver’ tap®  ‘ride’
cit*®  ‘tasteless’ ¢iit?  ‘festival
pak® ‘vegetable’ pak® ‘mouth’
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Figure 14. (Colour online) Vowel length contrast in Zhuang before nasals: tan*! ‘light’ (vowel duration: I1.9ms)
vs. tam*! ‘soup’ (vowel duration: 26.0ms).

Prosodic features

Zhuang is a tone language. Standard Zhuang has eight tones (Wei 2015: 33). The numeric
values of tones presented below represent Chao numerals (Chao 1930). In the Hongshui He
(Baima) dialect, there are also eight phonemic tones. All tone values are presented in the
table below, with the pitch contours for the example words shown in Figure 15. Tones 1
to 6 are classified as smooth tones, whereas Tones 7 and 8 are checked tones, occurring
exclusively with codas -p, -t, and -k. The two checked tones are further divided into two
sub-categories depending on vowel length, long or short.

Tone mark| Numeric values Examples

1 41 /ba:*/ ‘powder’

2 231 /bai®!/  ‘cards’

3 31 /ba3!/ ‘stammer’

4 23 /ba:?3/ ‘pack basket’

5 33 /ba:33/ ‘shoulder’

6 24 fta:?4/ ‘river’

7 long vowel 3 Ipe:t’/ ‘eight’
short vowel 45 | /bit*/ ‘crooked’

8 long vowel 24 /dep**/  ‘small plate’
short vowel 23 | /dok?*/  ‘toread’

Figure 16 depicts the pitch contours in normalized time to allow for a better comparison
of the pitch contours. Only vocalic portions of each word were used in the f0 measure-
ments. Pitch tracking was exported in 10 time-normalized subsections, which were then
log-transformed and converted into a T measure according to the formula in (4), consistent
with recent research on tonal language contours (Zhu 2004; Shi & Wang 2006; Lin, Yao & Luo
2021). Here, f0,, and f0,,,, denote the minimum and maximum f0 values from the speaker’s
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time time
= T1 /ba:41/ ‘powder’ = T3 /ba:31/ o stammer’ » - T5 /ba 33/ 'shoulder’ = TT long /pe:13! ‘eight’ = T8 long /de p24/ "small plate’

Tone Tone

= T2 /bai231/ 'cards’ T4 /ba 23 ‘pack basket' « - T6 /ta: 24/ ‘river + T7 short /bitd5/ ‘crooked’ « - T8 short /dok23/ 1o read”

Figure 15. (Colour online) Plot of smooth tones (left panel) vs. checked tones (right panel) in non-normalized
time for example tokens. Pitch contours are loess-smoothed.

Tone
= T1:41 (n=138)
= T2:231 (n=91)
T3: 31 (n=68)
T4: 23 (n=52)
= T5: 33 (n=59)
= Té: 24 (n=88)
== TT7 long: 3 (n=40)
=1 T7 short: 45 (n=37)
=+ T8 long: 24 (n=17)
= T8 short: 23 (n=19)

1 2 3 4 5 6 7 8 9 10
Normalized time

Figure 16. (Colour online) Pitch contours (loess-smoothed) of the eight lexical tones of Hongshui He Zhuang
(Baima dialect). Gray areas represent 95% confidence intervals (with number of tokens).

production, Theoretically, the T measure can range from 0 to 5, aligning with Chao’s (1930)
five-point tonal representation system.

(4) T=5x((log(foy) - log(fomin)) / (1og(fOmax) - 1og(fOmin))

T1and T3 are both falling tones, with T1 starting at a higher pitch. However, closer exam-
ination of individual tokens reveals a secondary cue to the tonal contrast: the position of
the pitch maximum. As illustrated in Figure 17, T1 reaches its maximum around the 30%
normalized time point and maintains it until 40%, whereas T3 reaches its peak at 20% and
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declines shortly thereafter. T2 is the only convex tone in this variety, which is in the low-
mid register. T4 and T6 are both rising tones with a low start; the former ends as in the
mid-pitch range, whereas the latter reaches a high-pitch range. Additionally, the two tones
differ in their trajectories. T4 exhibits a steady rise across the vocalic portion. T6, in con-
trast, remains low until approximately the 50% normalized time point, followed by a sharp
rise in the second half. T5 is the only level-tone among the smooth tones. Across Zhuang
languages, it is common for checked tones to exhibit similar pitch contours to those of the
corresponding smooth tones in the same odd/even categories (Zhang et al. 1999: 25). This
pattern is also observed in the Baima dialect, where three of the four checked tones cor-
respond to contours in the smooth tones: T7 long to T5, T8 short to T6, and T8 long to T4.
Notably, T7 short is the only tone in the dialect that occurs solely in the high register.

Syllable structure

The syllable structure of Hongshui He Zhuang (Baima dialect) is (C)(G)V(:)(C), where the
final consonant is either a voiceless stop or a nasal. Consonant-glide combinations were
presented above in (3). A vowel-initial word may be preceded by a glottal stop, which is not
phonemic.

Transcription

In the supplementary material, we provide the version of the North Wind and the Sun
in English that we used, its translation into Zhuang orthography (see above), and a broad
phonemic transcription of the story in Hongshui He Zhuang (Baima dialect).

The North Wind and the Sun

One day, the North Wind and the Sun were disputing which was the stronger when a trav-
eler came along, wrapped in a warm cloak. They agreed that the one who first succeeded in
making the traveler take his cloak off should be considered stronger than the other. Then
the North Wind blew as hard as he could, but the more he blew the more closely did the
traveler fold his cloak around him; and at last the North Wind gave up the attempt. Then
the Sun shined out warmly, and immediately the traveler took his cloak off. And so the
North Wind was obliged to confess that the Sun was the stronger of the two.

Orthographic version

Rumzbaek caeuq daengngoenz

Miz baez ndeu, rumzbaek caeuq daengngoenz cingqcaih euq naeuz byawz haemq miz bon-
jsaeh. Gyoengqde cinggqngamj raen miz bouxvunz ndeu byaij gvaq daeuj, boux vunz haenx
daenj geu buhbangj ndeu. Gyoengqde couh naeuz lo, byawz ndaej hawj boux vunz haenx
duet geu buhbangj de, couh suenq byawz haemq miz bonjsaeh. Yienghneix, rumzbaek couh
buekmingh dwk ci. Byawz rox, de ci ndaej yied mengx, boux vunz haenx couh yied aeu
buhbangj duk ndaet bonjfaenh. Doeklaeng, rumzbaek mbouj miz banhfap, cijndei cuengg
fwngz. Ciep dwk, daengngoenz okdaeuj baez cik, boux vunz haenx couh doq dawz buhbang;j
bok roengzdaeuj lo. Yienghneix, rumzbaek cijndei nyinh saw lo.
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Transcription

um?>!  pak¥  men?! dit?  dat?
wind north and sun  hot

The North Wind and the Sun

mei?®!  bat®  deu*l mwm?'  pak¥ 1en?! dit¥ dat®  to?* cin!
have time one wind  north and sun  hot  mutually dispute

One day, the North Wind and the Sun were disputing

231 23 J’X‘i231 23 23 41

nau pou lari*!  alkd |l te!  Oom*  pou nim?»  hom

say person which much stronger he  two person  just exactly

which was the stronger, when came along . . .

231 te"“

han®' pou?® wun pa:i’! kwa®? pai*' | pou?® wun?! te*! ter! me?!  bu?t

see  person that walk pass go  person that wear piece-of cloth

... atraveler wrapped in a warm cloak.

23 45 I te'41 231 231 231

kop? 1au’! mp cix nau?!l pou” mi?! ko*? jir** ho?' pou’ wun

cotton warm they atonce say  person which can let  person

They agreed that the one who first succeeded in making the traveler . . .

tet!  tut? me:?!  bu?*  kop? te* 10n?'  tau’l pou?  mi?!
that take off piece-of cloth cotton it down person  which
.. . take his cloak off should be considered stronger than the other.

citB lait! alkl |l lim* um?! pak® ¢i>*'  hem?? nei?! cei*!l bai®!

then much stronger then wind north atonce ashard as possible blow who

Then the North Wind blew as hard as he could, who knows the more he blew . . .

1021 te*! gei*! je?*' hum?l pou®® wun®! ter*! kok® me?*  bu?* kop?

know he blow much harder person that wrap piece-of cloth cotton

. .. the more closely did the traveler fold his cloak around him . . .
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je® det* Il Ton?* lag*' um?! pak® 113! mei® pan®! fa*!l ¢i3! mei*! fan?* k"2 |
much tightly at last wind north not have method  only have give up
... more tightly. And at last the North Wind gave up the attempt.

liu? liv?  dit?®  dat® ok’ tauwd!  tak® mat® deu*'l pou? wun?!
then sun  hot out come shine time one person

Then the Sun shined out warmly. And the traveler . . .

tet!  ¢ii23! ma:*! cap?*  tut? me:>!  bu?* kop? te*! 10n*! taud! |
that atonce immediately take off piece-of cloth cotton that down

.. . immediately took his cloak off.

liu?? um?3! pak® dimp*! fuk? Oxit! las3t |l
then wind north have to admit defeat DEL

And so the North Wind was obliged to confess that the Sun was the stronger of the two.

Abbreviation (following the Leipzig Glossing Rules)
DEL declarative
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