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ABSTRACT were collected by thdirst author in separate fielttips to
Zhejiang in February, May and July 1997The 4sites
Acoustic and auditory data are pesentedfrom anongoing describedhere arePujiang €Ujiang), Tonglu (I &ngld),
large-scaleinvestigation into the tones and tone sandhi ofShengxian $h&ngx13n) and Tiantai {13nt41). Linguistic
the Wu dialects of Zhejiang province in East Cen@hina. classifications ofthe Wu dialectgliffer in whether they
The citation tones from 4 sites (3 hitherto undescribed) in threcognise a primary subdivision into 2 subgroglsrthern,
little known Ce_ntral Zhej@anga_rea aredescribed:l?ujiang, Southern Wu), or several, one of which, Taiht3(ha),
Tonglu, Shengxian and Tiantai. Mean FO ahdationdata cqrresponds roughly to Northemu. According toWurm
are presented for the tones of these dialec®ie data ¢ 5 (1987), who espouse the latter classification, the 4
demonstrate a high degree of complexity, having no tka®  yizlects described belong in 3 separatibgroups: Tonglu,

25 Linguistic-tonetically different tones, including L . - -
different falling tones, and 4 different falling-level tones. TheanOIShengxlanln the Linshao (7nshdo) cluster of the

nature of the complexity of these formsliscussed. Taihu subgroup; Pujiang in the Wuzhou ‘/izhdu)
subgroup; Tiantai in the Taizhou (Zi1zhdu) subgroup.
1. INTRODUCTION

Thelocation ofthe 4 sites isshown onthe accompanying
map. Itcan be seen that theyenot separated souch by
The Wu /() dialects of East-Central China are notorious fohorizontal as by vertical distanceThe maximumdistance
their tone sandhi, which is said to be the most complex in thetween any two sites is.140 km Tongluto Tiantai),
world (Rose 1990). but each site iseparated
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2. PROCEDURE

The data are part of a large-scailgestigation into thetones
and tone sandhi of the Wu dialects of Central Zhejiang,

morphemes andalancedfor segmental influence oronal
acoustics. Morphemedrom all 8 historical categories
(YTnpTng, YTnsh3ng, Y¥Tngl, YTnrd, YangpTng,
Yangshdng, Yangagd, Yéangrd) were chosen so that all
citation tonal contrasts in any Wu dialect would diesited.
ar{ hese categories will be referred to belawing |for Ping,
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Figure 1: Mean FO shapes for Pujiang tones

Il for Shangll for Qu, IV for Ru,a for Yin and b forYang,

for examplelllb = Yangqu) There wereinvariably several
minimal pairs in the readings. Data were fitsanscribed,
and thetonological structure hypothesisedThe FO of the
syllable Rhyme was then measuredth CSL at aigh
enough sampling rate to resolve the details of its thmerse.
Between 4 and 10 tokensere measurefbr each tonefrom
which means and standard deviations weakulated.

3. RESULTS
3.1 Pujiang

Pujiang contasts 8 tonemes omonosyllables, only one of
which, in the speaker'mid pitch range, is level [33]llla).
Of the other tones, tware non-complex contour tones: a
high fall [51] (lla), and a low rise [24{llIb). The remaining
five tonesare complex: a midse-fall [232] or [231] (lIb); a
high falling-level [422] or [511](la); a mid fall-rise/level

short low rise with
glottal stop 237 (IVh).
The 3 complextones are
high falling-level [411] (Ia); low falling-level [211] (Ib);
and mid dipping [323] (llla). Mean tonal acoustic values for
the male Shengxian speakeare graphed in figure 2. The
pitch values of the Shengxian tones agree fairly clogétly
those inChao'searly description (1928:76,77)and Qian's
(1992:57,58) description of 6Fears later. The main
differences arg¢hat our tone la falls lower than in trether
descriptions, and it alscseems to havedeveloped its
distinctive tail since 1928. The tail on Ib is also levather
than rising as previouslgescribed.

3.3 Tonglu

300 350 400 450

Tonglu shows 8different pitch shapes ormonosyllables.
None are level. There are 4contour tones: ongla) falls
slightly in the mid pitch range [43] or [32]; one (llIb) is low
rising [14]; one(lVb) is short low rising with glottal-stop
[147]; one (IVa) is short high falling witthglottal stop $47].
The 4 complextones are: low-rising mid level [133] (Ib);
high falling to mid level [533] (lla); mid dipping [434] or
[323] (llla); high to mid fall plus rise [534{IVa, possibly in
free variation with B47) -- somelVa morphemes havéost
their final glottal stop and shortness,and haveleveloped



Shengxian falls immediately after
Ala Alb Olla ®llb this, although it is not
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Figure 2 (above): Mean FO shapes for Shengxian tones. (la) and [42.3] (IIb).
Figure 3 (below): Mean FO shapes for Tiantai tones.
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into [534]). Mean tonal acoustic valuéx our male Tonglu
speaker are graphed in figure 4A and B.

3.4 Tiantai

Tiantai contrasts 8 tones on monosyllables, only one
which is level: the higlevel[55] (llla). Thereare 3contour
tones: a short high fallings@?] (IVa), a short stopped mid
rising [347] (Ivb), and a low rising [24]llIb). The 4
remaining tones come in 2 pairs, each with a relatinéer
and lower pitch. The first pair is complex, with a fallingen
level orslightly rising pitch. One ofthem (la) islocated in
the mid pitch range [422 or 423], and one (Ib) in twaver
pitch range [311 or 312]. The second pair of tonead&ble
for its distinctive creaky voice phonation, which our
research hashown to be aommon feature irthe Tiantai
locality. In both creaky tones the creaky voiseunds to
occur in mid-syllable,before normalphonation isresumed
with a pitch inmid voice range at the very endThe pitch
before the creakyortion is high inone tone andlightly
lower in the other. It is juspossible tohear that thepitch

termed Yin/Yang and

Shu/Ru. The former is
usually described in Wu as a pitch heigtlifferencebetween
historical pairs of tonesthe latter as differencebetween
shorter pitch shapes truncated byglattal-stop, and longer
pitch shapes not thusuncated.

dthe data contain 6 Ru tonesFor each, there is
correspondingShu tone with ahonetically similar pitch
value such that both Shu and Ru tones copllausibly --
indeed necessarily -- be consideradlotonically related,
with the short pitch shapeonditioned bythe glottal-stop
(for example, TL tones IVHL4?] and 1llb [14]). However, the

relationship between the pitch of such Shu - Ru pairs is not

constant (not unlikethe relationship in quality between
'tense' and 'lax' vowels in varieties of English). In thepHir
just given, thephonetic similarity obtains betweehoth
onset and offset pitch values. In TT, the agreement ffaet
value @4? & 24); in SX in onset value 2B3? & 24).
Traditional Chinese phonology treats Ru as a sepaoatel

category, and the phonological behaviour of the Ru tones in

Wu also suggests that the Shu/Rifference is d.inguistic
Tonetic dimension.



Tonglu present in TT Illa/b[55]
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Figure 4: Mean FO shapes for Tonghnes

The data contain many historically paired tones that
instantiate a possible yin/yang contrasHowever, closer
inspection reveals that not one but severalifferent
relationshipsareinvolved in the yin/yang dimension. Of
these, only a singlecase reflects theusual (i.e Register)
characterisation of pitch heighdifference: TL la [422 or
423] vs. Ib [311 or 312]. A more commaelationship in the
datainvolves the depressaffectfirst identified fir Chinese
in Rose (1994), where the pitchnset of acontour is
lowered. These Wu data shows8btypes, distinguished by
the degree to which théowering effect extends into the
Rhyme. Depression without perseveration can be seen in the
pairs PJ lla/b [51] & [231]; PJ IVa/b [323] & [2323]; Tla/b
[43] & [133]. In theseexamplesthe depressoeffect isonly
present at onset, so that the ratdadif of the non-depressed
tone is regained. Longer perseveratioan be seen in SX
la/b [411] & [211], and TT lla/b [533] and [42.3]; TL llla/b

[434] & [14]; and SX llla/b [323] & [24]. In these examples
the contour characteristics of tim@n-depressed tonare not
restored until late in th&®hyme. Maximum perseveration is
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