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Abstract

Zhongshan Min is a Northern Min variety spoken in and around the city of Zhongshan in 
Guangdong province. This paper deals with the phonetic properties of oral stops in Zhongshan 
Min. Egerod (1956) reports the existence of prenasalized voiced stops [mb, nd, ŋg], but our VOT 
analysis based on our fieldwork data (5 speakers, 346 syllables) shows that the oral stop element [b, 
d, g] is optional; these stops are commonly realized as plain nasals.
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1. Introduction

In this paper, we investigate the Voice-Onset-Time (VOT) contrast in stops (both nasal 
and oral) in Zhongshan Min, with special focus on prenasalized stops. Min languages are 
known for their three-way contrast in stops although only a few Min dialects have been the 
subject of detailed phonetic study (Shen  2012, Donohue  2013). 

This paper assesses the status of this three-way contrast in stops in Longdu, a dialect of 
Zhongshan Min spoken in Guangdong.

The Min speaking people started migrating from Fujian (福建 ) to Zhongshan in the Northern 
Song period (1023-1031) (Chong 2010). That means Zhongshan Min has developed 
independently of the other Min varieties for about 1000 years. Zhongshan Min, as of now, is 
a mixture of the Min dialects brought by immigrants as well as a result of language contact 
with the surrounding Cantonese, in particular the Cantonese in Shiqi (石岐 ), an urban district 
in the centre of Zhongshan (Egerod  1956, Gao  2000). As reported in Bodman (1982), many 
words related to government, education and modern technology in Zhongshan Min were 
borrowed from the Shiqi dialect.

Zhongshan Min has three main dialects: Longdu (隆都話 ), Nanlang (南朗話 ) and Sanxiang 
(三鄉話 ) (Gao  2000). This study focuses on the Longdu dialect spoken in Dachong village 
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(大涌 ) (population: 74276, 2010 Chinese census). Using regular sound correspondences, 
Bodman (1982, 1985) classifies both Longdu and Nanlang as Northeastern Min, a branch 
with which Fuzhou is the prestige variety. The Sanxiang dialect differs from the other two 
and belongs to the Southern Min branch (Bodman  1982).

Longdu makes up about 15% of the Zhongshan County. Zhongshan is a famous qiaoxiang (僑
鄉 ) [home town of overseas Chinese] from where a lot of people emigrated to various Pacific 
ports including Sydney, Hawaii and San Francisco. It is difficult to estimate the proportions of 
village members going overseas partly due to the lack of reliable statistics. It was, however, 
one of the few places that have immigrates large enough to organize their own associations in 
the aforementioned three Pacific Ports (Williams  2004).

The only available grammatical description of the Longdu variety is Egerod (1956). Egerod 
reports the existence of prenasalized voiced stops [mb, nd, ŋg], but our data show that the 
oral stop element [b, d, g] is optional; these stops are commonly realized as plain nasals. It 
is conceivable that such change is due to phonological convergence with Cantonese, which 
has voiced nasal, and plain and aspirated voiceless oral stops. The contact-induced change is 
likely to have taken place within the last 60 years.

Voicing contrast is found only in some Sinitic languages and it is typically restricted to 
fricatives (Maddieson  2013a). With respect to stops, distinction in voicing is quite common 
cross-linguistically: Maddieson (2013b) reports that about 45% of his sample (567 languages) 
maintain a systematic voiced~voiceless opposition in stops. However, about 17% of the 
sample has no voiced stops at all. Many of these languages are found in Southeast Asia.

Many Min languages typically display a three-way phonemic contrast in oral stops (Lien  
2015: 160-161). This contrast originates from a reconstructed six-way Proto-Min system 
where voiced and voiceless stops show a three-way contrast between plain (p/b), aspirated (pʰ/
bʰ) and so-called ‘softened’ stops (Handel 2010a). Norman (1986) suggests that the ‘softened’ 
initials were prenasalized (i.e. ᵐp/ᵐb). In various Min branches the old voiced obstruents 
have had different fate: voiced obstruents devoiced and nasals generally denasalized (except 
in Northern and Eastern Min), resulting in the complementary distribution and no phonemic 
contrast between homorganic stops (m/b, etc.) (Lien  2015: 160).

In Southern Min, the original three-way contrast was lost when the voiced obstruents were 
devoiced; the present-day voiced obstruents come from voiced nasals (Lien  2015: 160). 
Handel (2010a) shows that in all Northern Min dialects, the reconstructed ‘softened’ initials 
occur in syllables that show pitch depression. This seems logical, because clusters containing 
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nasals can act as ‘pitch depressors’. This process is well known from Bantu, whereas in the 
Southeast Asian context, it is usually referred to with the term ‘register’ (Miller  2012: 274).

The mapping of the modern day Zhongshan Min on the Proto-Min system is a topic for a 
separate paper, but the above is to illustrate the complexity of the inherited system of stops, in 
which the 3-way contrast is inherited, despite its permutations through time. The phonology 
of the Longdu dialect of Zhongshan Min is described in detail in Egerod (1956). The stop 
inventory (Egerod  1956: 27-28) has a three-way contrast, characterized by the following 
phonetic features:

(1) p bilabial, unvoiced, unaspirated, unnasalized, unmodified stop
 pʰ bilabial, unvoiced, aspirated, unnasalized, unmodified stop
 ᵐb bilabial, voiced, unaspirated, prenasalized, unmodified stop
(2) t alveolar, unvoiced, unaspirated, unnasalized, unmodified stop
 tʰ alveolar, unvoiced, aspirated, unnasalized, unmodified stop
 ⁿd alveolar, voiced, unaspirated, prenasalized, unmodified stop
(3) k velar, unvoiced, unaspirated, unnasalized, unmodified stop
 kʰ velar, unvoiced, aspirated, unnasalized, unmodified stop
 ᵑg velar, voiced, unaspirated, prenasalized, unmodified stop

Egerod (1956: 37) notes that the prenasalized stops [ᵐb], [ⁿd], and [ᵑg] may be considered 
on the phonological level either as (i) clusters (nasal + homorganic stop), (ii) stops, or (iii) 
nasals. In his syllable type inventory, Egerod treats them as clusters (Table XI, p.38-40), and 
as nasals in the Syllabary (p.83-117). Similar facts are reported for the Nanlang dialect in 
Bodman (1982: 4).

In the production of stops, the phonetic feature that corresponds to both voicing and 
aspiration contrast is voice-onset time (VOT) (Lisker and Abramson  1964). It is the interval 
between the burst of the release of the stop closure and the onset of quasi-periodicity that 
reflects laryngeal vibration (Lisker and Abramson  1964: 422). Voice-onset time is usually 
thought of as highly effective in separating phonemic categories in initial stops, although 
languages differ in their number and features. Lisker and Abramson (1964) propose three 
categories: lead, short and long lag. Their number has been expanded since, for example, Cho 
and Ladefoged (1999) distinguish four types of lag.

More complex stop systems are usually distinguished in production by a voicing lead (negative 
VOT) and short and long lag (low and high VOT), as reported on Taiwanese Southern Min 
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(Iwata, Sawashima, Hirose and Niimi  1979). The VOT ranges characterizing each category 
are discrete, although VOT varies with place of articulation and is known to be higher 
for velars (Cho and Ladefoged  1999: 201). Rarely, a three-way opposition exists among 
voiceless stops, as in Korean, but has been shown to also correlate with laryngeal states (Lee 
and Jongman  2012).

Finally, nasals and prenasalized stops are generally characterized by abrupt spectral 
change from nasal murmur into vowel formants. Nasal murmur is understood as acoustic 
consequence of the sound radiation through the nasal cavity, manifested in the spectrogram 
by the ‘hole’ in the spectrum in the mid-frequency ranges (Harrington  1994, Chen  2000). 
Instances and distribution of nasal murmur in Zhongshan Min will be discussed in section 3.

2. Methodology

In our data collection, we follow the recommendation, as outlined in Handel (2010b: 
40-41), to elicit as many words as possible, including everyday colloquial words regardless 
if there exists Chinese characters to record them. Our data are elicited using Cantonese or 
words occurring in texts, which were recorded as isolated syllable afterwards. Their cognacy 
with a written character is determined post-hoc and where none could be established, we only 
include an English gloss. The words examined are listed in the appendix. 

In this paper we report the VOT values of Zhongshan Min stops among five speakers (four 
female: F1-F4, one male: M1), using elicited isolated syllables. Morris, McCrea and Herring 
(2008) have shown that there are no significant male-female differences in VOT in English, 
although they did find a trend among women to have a slightly longer VOT in voiceless 
stops. We therefore do not consider the gender bias among our participants to be problematic.

The richest data source is F4, who has moved as an adolescent first to Macau and later to 
Hong Kong and is married to a Cantonese speaker who does not speak Zhongshan Min. If 
phonological convergence with Cantonese occurs, it is likely to be the most advanced in 
her case.

The recording is done in several quiet venues in Hong Kong and Zhongshan, including the 
Hong Kong Baptist University Phonology Laboratory. The isolated syllables were usually 
repeated 2 or 3 times and were followed by an improvised example sentence (frame sentences 
proved unpractical for older speakers).

An example of the word and a carrier sentence by F2 is given below in (4) and (5) respectively:
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(4) hɪː35,  hɪː35

 open.market, open.market
(5) hɔ33 nɔɪ33  dʊː55 mɔ33    kʰɘɔ21    kɘɔɪ21 hɪː35  lɔ42

 very long.time PART not.have    go        ASP open.market SFP
 ‘(I) haven’t been to the market for a long time. 
 (我 )很久沒去過墟啦 ’   [20130600ZSMP.1003]

In such environment, the VOT is expected to remain unchanged, but for both long lag and 
pre-voiced categories, the duration is expected to be longer and the categories are expected 
to be discrete (Kessinger and Blumstein  1997). We compared only the measurements on the 
isolated syllables, errors and self-corrections were discarded. The measurements were done 
manually using Praat (Boersma and Weenink  2013). In Figure 1, we show an example of 
the word pʰɘɔː34 skin, 皮 , as pronounced by F1. The dotted lines show the duration of the 
aspirated labial stop /pʰ/, whose duration is recorded in milliseconds.

Figure 1. Measurement of the aspirated stop release in pʰɘɔː34 skin, 皮 (F1)

We measured a total of 346 syllables, unevenly distributed across speakers and syllable types 
(open and closed, with different F0, and vowel height). An overview of the contribution of 
the individual speakers is given in the table below. The uneven distribution is a consequence 
several factors: (i) distribution of the individual sounds in the language is not uniform, (ii) 
we have not used a standardized list for all 5 speakers, but rather mined an existing corpus of 
their speech for the contrasts, and (iii) made additional recordings only to address the least 
represented sounds (in particular the pre-nasalised stops).
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Table 1  Different contributions of stop types by our informants

Our measurements are restricted to monosyllabic words, because of the voice assimilation 

process affecting longer words. It appears that voiceless stops in word-medial positions in 

Zhongshan Min become voiced. A similar process is reported for Shibei Min (Shen  2012: 

51). It is yet to be established whether the voiced consonant has any depressor effect on the 

pitch in such environment.

3. Results

VOT values for Zhongshan Min stops follow the cross-linguistically common pattern, 

where the values for velars are somewhat higher than for the labial and alveolar stops. The 

median and mean values for all speakers combined are listed in in Table 2: 

Table 2  Summary of the measurements (median, mean, and standard deviation)

Note that there is no inter-quadrille overlap between the categories, with the exception of 

a small overlap in the voiceless and voiceless aspirated velar. The medial values are well 

separated. According to Cho and Ladefoged’s typology (1999: 223), the contrast in voiceless 

stops is realized as: (i) unaspirated (mean below 30ms) (ii) aspirated (mean of 90ms) and (iii) 

highly aspirated (mean over 90ms).
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Figure 2  VOT distribution of Zhongshan Min (all speakers)

The horizontal line in each box represents the median value. The vertical bars indicate the VOT range for 
each category

We have found no instances of constant prenasalized onsets. Several listed tokens of the same 
initial may vary in whether or not the stop release is detectable. An example of a prenasalized 
stop is given in Figure 3. The dark vertical line in the spectrogram, timed at about 100ms into 
the nasal, represents the noisy labial release following the nasal murmur, which is visualized 
by the dark band in the lower frequency. Tokens with oral release typically show also a drop 
in amplitude in the period immediately preceding the release.

Figure 3  Prenasalized stop release in ᵐbu:¹¹ ‘mist, 霧 ’ (F1)
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A single item can be realized with both the oral release following the murmur and without 
it, as shown in Figure 4 below. The spectrogram shows nasal murmur in both cases, but the 
transition into vowel is smooth, without lowering the amplitude, which only happens when 
the labial muscles are more tense and a tensed release generates a burst of air, visible in the 
black band running through all frequencies of the spectrum in the second item.

Figure 4  Variable labial release in moː45 ‘touch, 摸 ’ (F2)

The nasal murmur is the only constant feature shared by all tokens: it is visible in the dark 
band at the bottom of the spectrogram, representing the energy concentrated in the lower 
frequencies. The tension building up on the lips suppresses the resonance of the oral cavity 
and corresponds to the drop in amplitude and suppressed formants prior to the stop release, as 
shown in Figure 5. 

Figure 5  Alveolar stop release in nɪɑʊ³¹ ‘urine, 尿 ’ (F1)
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Egerod observes (1956: 37) that the voiced stops in Longdu are prenasalized. The Zhongshan 
Min prenasalized stops regularly correspond to voiced stops in Southern Min, where in some 
dialects these are realized as voiced stops, giving rise to a three-way distinction in VOT 
(Iwata, Sawashima, Hirose and Niimi  1979). As shown above, in our data, the nasality is the 
obligatory feature, while the oral release is optional.

We found no significant interaction between tone or vowel quality on one hand and VOT on 
the other. The measurements are visualized in Figure 6, where the capital L and H following 
the stop indicate the high or low tones on the vowel. If there are differences in the VOT 
range, they can be attributed to the sample size, rather than to the pitch level of the tone-
bearing unit.

Figure 6  VOT distribution of Zhongshan Min (all speakers) compared on tone (median 
and range indicated as in Figure 1)

Finally, we found that some stops are realized as preglottalized and usually co-occur with 
creaky voice elsewhere in the syllable. It is illustrated in Figure 7, where the creakiness 
occurs at the end of the second vowel. Presently, we do not have sufficient number of 
examples from all speakers to determine its phonological value. Egerod (1956) does not 
report this feature. The main question is whether the creakiness is associated with segments, 
or with larger units, and this requires further investigation.
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Figure 7  Realization of the pre-glottalized velar stop [ˀk] in ˀkɘɔ̤¹³ ‘fruit; 果 ’

According to Kingston (2011: 2313), creaky voice can be associated with both low and high 
F0, resulting from the glottal constriction using thyroarytenoid muscle alone (low F0) or 
together with the cricothyroid muscle (high F0). This could mean that an entire syllable may 
have glottal articulation, but it is yet unclear, whether it is justified to speak of different types 
of phonation, as it is in for example Fuzhou Min (Donohue  2013), or Vietnamese (Nguyen 
and Edmondson  1998). 

4. Discussion 

Zhongshan Min has a robust VOT distinction in stops. We have found that the 
prenasalized stops reported by Egerod (1956) are frequently realized as nasals with no audible 
oral burst, even within the same list of three tokens. It is presently unclear whether there is 
any correlation between the optionality of the oral stop feature and any other phonological 
feature, such as tone (cf. Shen 2012: 43). 

It is fair to say that many speakers of Zhongshan Min are either unaware or have only recently 
become aware that their ‘dialect’ is a Min variety instead of yet another dialect of Cantonese. 
The Zhongshan Min speaking area has developed rapidly over the last two decades with a 
concentration of textile and furniture industries. Such rapid societal change could further 
weaken a typical feature, standing out in the dialect context of Cantonese, as suggested by 
Egerod (1956: 210). Longdu has therefore become more similar to the neighboring Nanlang 
dialect, which Norman (1981: 4) describes as having nasal stops with optional clusters of 
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nasals and homorganic voiced stops. While in Nanlang such clusters are prominent only 
before /i/, no such bias can be detected in our data.

Further research will concentrate on the role of phonation and its interaction with realization 
of stops and tones, described for Fuzhou and Shibei Min, which are both closely related 
(Donohue  2012, 2013, Shen  2012). The VOT measurements establish firmly the presence 
of a three-way contrast. Whether the ambiguous nature of the nasal and prenasalized stops 
is due to the internal development of this variety or result of language shift remains to be 
established, although the idea of phonological convergence with Cantonese due to more 
intense contacts and bilingualism of the modern era certainly remains a plausible explanation.

Wordlist
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Regular sound correspondences with OC and Proto-Min

In the historical reconstruction part of his description, Egerod links the modern Longdu 

with Ancient Chinese and other Min languages (1956: 208-211). He notes that the voiced 

stops were lost under the influence of the surrounding Zhongshan Cantonese phonology, 

which does not possess these sounds (1956: 210). It is unclear whether Egerod means here 

the Proto-Min voiced stops or assumes the existence of voiced stops in an earlier stage of 

Zhongshan Min.

Egerod further shows that the reflexes of the Ancient Chinese voiced stops *b, *d, and *g 

correspond to their voiceless or voiceless aspirated counterparts in Longdu. Reconstructed 

voiced (Old Chinese and Proto-Min) stops devoice in Zhongshan Min (see the correspondence 
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table given in the appendix). Proto-Min ‘softened’ initials (marked with a ‘minus’ sign in 

front of the consonant) become voiceless. Voiceless stops (regardless of aspiration) and nasals 

remain unaltered, but some words are phonetically realized as prenasalized stops.

The table below summarizes regular correspondences between the reconstructed Old Chinese 

forms (Baxter and Sagart 2014), the Proto-Min initials (using Norman  1973, 1974, 1986, 

1988 and 2006), the colloquial Lungtu forms collected by Egerod (1956) and our own data (last 

column). Egerod’s data is given in his original transcription followed by the form in brackets 

with tone letters suggested in Egerod (1956: 31).
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中山閩語的響音起始點數值對比
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提要

中山閩語為閩北語系，在廣東省中山市境內及週邊通行。本文討論中山閩語塞音的語音特

徵。易家樂（1956）指出中山閩語有鼻冠塞音（[mb, nd, ŋg]），但據我們最新收集的中山閩
語語料（五名發音人，共 346音節）在響音起始點的數值分析，我們發現口腔塞音部分（[b, 
d, g]）有被省略的可能，鼻冠塞音經常完全變成鼻音。
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