• sparse or 'culminative' tone systems

• in which no more than one pitch pattern is pronounced per word (or longer phonological unit)

• situated within a continuum between non-tonal stress languages and tonal languages without lexical stress (cf. Hyman 2001:1377)

• hybrid tone systems

• lexical tone on monosyllabic domains; simple tone inventories (basic tonal categories H & L)

• small number of tonal patterns on polysyllabic domains

• the connection between lexical tone on monosyllabic words and tonal patterns on polysyllabic words is seen in terms of autosegmental spreading rules, that involve tone spread from its pre-specified location (mostly at the left edge of the prosodic word) rightwards, determining all or most of the tonal melody of the word (e.g. Evans 2008, Evans & Huang 2007) 韵律系统 Evans ( 2008)

单词结构

• Lizu morphemes are generally monosyllabic but words are generally disyllabic (over 80% of the collected vocabulary)

• monomorphemic words are for the most part monosyllabic, e.g. / dʒě/ 'water'

• polysyllabic words are mostly composite, e.g. /dʒê-kʰwae/ 'flood' (from /dʒě/ 'water', /kʰwae/ 'be large'), /tôNbu-mu/ 'nose hair'

(from /tôNbu/ 'nose', /mû/ 'animal hair, fur')

• there is also a handful of disyllabic and trisyllabic monomorphemic words, e.g. /mîdzə/ 'hare, rabbit'

单⾳节词

• at monosyllabic level, Lizu distinguishes two lexical tones: rising and high falling

• the two tones are fairly evenly distributed in the lexicon

• this is a robust opposition, supported by many minimal pairs

• tones are fully independent: any vowel may bear any tone and all consonants, including sonorants and voiced obstruents, can be associated with both tones HH LH

双⾳节词

• in disyllabic words, three pitch patterns are observed

• fairly evenly distributed in the lexicon 1. both syllables have a mid-to high-level pitch contour, though the first is slightly higher than the second, and the second syllable has a falling pattern, as in /mîdzə/ 'hare', /səNɡê/ 'lion' (WT seng ge), /mêlŷ/ 'thrush', and /nôNbû/ 'brain' 2. the f0 peak is typically realized before the end of the first syllable, where the pitch starts to fall and continues to fall in the second syllable, as in / mîdzə/ 'pepper', /mêlje/ 'place', and /tôNbu/ 'nose'

3. within the first syllable, there is a mid-level pitch contour with a slight rise. The f0 peak is realized within the second syllable where there is also a clear fall, as in /mutsə/ 'cat', /meljê/ 'wind', and /nɐNbô/ 'deaf person'

HH HL LH

• in contrast to the two lexical tones on monosyllabic words, the threeway contrast on disyllabic words is not supported by minimal sets • many pairwise minimal pairs 名词 动词 两个⾳节以上的词

• in tri-and tetra-syllabic words (both monomorphemic and polymorphemic): three common pitch patterns, comparable to the ones over disyllabic domains:

1. HHH: The pitch contour over all syllables remains mid or high level until the last syllable where there is a clear falling pattern, as in / ʃêNbêljê/ 'buttocks' 2. HLL: There is a rising contour on the first syllable, the peak of which varies slightly depending on the length of the word. For a three-syllable word, the peak is typically realized at the beginning of the second syllable, while for a four-syllable word, the peak is further delayed within the second syllable, after which there is a clear falling contour till the end of the word, as in /tɕjɐNtʃʰokɐ/ 'north' (WT byang phyogs)

3. LLH: The f0 peak is realized within the last syllable and the preceding syllables show a mid-level f0 contour, as in /ɲilɐɡû/ 'daytime'

HHH HLL LLH

• no contrastive minimal sets for the three patterns Phonological Word & Phonological Phrase

• a phonological word in Lizu is a unit equal to or larger than one syllable, which, when larger than one syllable, is subject to the (limited) process of vowel assimilation phonological words in Lizu coincide with grammatical words => a grammatical word is a grammatical unit between morpheme and syntactic phrase, which consists of a number of grammatical elements which always occur together, in a fixed order, and have a conventionalized coherence and meaning (Dixon & Aikhenvald 2002:35)

• a phonological phrase is a unit consisting of two or more grammatical words

• its defining characteristic in Lizu is that it can be pronounced within two pauses in an utterance and can host one of the three pitch patterns on polysyllabic domains

• in Lizu, the level of the phonological word and that of the phonological phrase are indistinguishable in terms of tone patterns 

连读变调

• dynamic tone combinations

• in compounds, lexical tones undergo sandhi changes

• compounds and phrases beginning with a noun noun-noun, noun-verb, noun-classifier, noun-clitic

• the synchronically productive pattern as attested on syntactic compounds is one in which only the tonal contour of the initial word is retained and realized over the whole compound domain

连读变调

• if the domain-initial monosyllabic root or word has the rising tone, the resulting pattern is generally L(…L)H

• if the domain-initial monosyllabic root or word has the falling tone, the resulting pattern is generally H(…)H

• in domains that begin with a disyllabic root or word, the resulting contours are determined by the tonal contour of the initial disyllabic item

名+名 名+名 HL L > LLH H > HHH

名+动

• tone patterns of noun-verb compounds are derived in the same fashion as those of noun-noun compounds: the tone of the domain initial word spreads over the entire domain, whereas the tonal contrasts of all remaining words are neutralized /jê/ 'tobacco' + /tɕʰê/ 'to drink' > /jê tɕʰê/ 'to smoke' /bɹae/ 'thick rope' + /ɣǒ/ 'to twist > /bɹae ɣô/ 'to twist a rope' /waeɹae/ 'cloth' + /Ntsʰae/ 'to make' > /waeɹaê Ntsʰae/ 'to weave, to knit'

[fumae] 'tooth' + /tsě/ 'to pull up, to pull out' > /xumae tsê/ 'to pull out (teeth)'

总结

• the synchronically productive pattern: only the tonal contour of the initial word is retained and realized over the whole compound domain

• different tonal contrasts on the monosyllabic level (2 lexical tones) and on the level of words of over one syllable (3 contrastive patterns on disyllabic words) HL Tonal Pattern

• lexicalized compounds (high-frequency, disyllabic noun-verb compounds)

ɣǒ 'wine' + tɕʰê 'to drink' > ɣô tɕʰe 'to drink wine; wine-drinking'

• recent loanwords from Mandarin:

kwâtsə 'seeds', SW Mandarin /kwa⁴⁴tsə⁵³/

• tone change in compounds lêmae 'finger' > lemaê je-je 'little finger' kʰêNtsʰae 'remember' > kʰeNtsʰaê pʰaě 'be able to remember'

分析

• structure of the lexicon: Lizu morphemes (lexical and grammatical) are generally monosyllabic, but words are generally disyllabic

• preference in Lizu for syllables being grouped into binary units

• the binary preference is an instance of a strong crosslinguistic bias found in stress systems

• possibility for an analysis of Lizu as combining lexical tone and stress

• an analysis allowing for the contextualization of the phonetic properties of stress in Lizu relative to the broader literature on acoustic correlates of prominence

假设

• Lizu is a tonal language, which uses pitch contrastively to distinguish different, otherwise identical morphemes

• in contrast to omnisyllabic tone languages (such as Sinitic languages), which, according to the classical definition by Pyke (1948: 3), have "lexically significant, contrastive […] pitch on each syllable", the distribution of tones in Lizu is not entirely unrestricted

• a tone language in which every morpheme is potentially specified for tone, but in which the surface position of those tones may be determined (at least in part) by the type of positionally driven rhythmic structure typical of stress languages

重⾳

• stress (Hyman 2009: 217): a language with stress-accent is one in which there is an indication of word-level metrical structure meeting the following two central criteria A. obligatoriness: every lexical word has at least one syllable marked for the highest degree of metrical prominence (primary stress) B. culminativity: every lexical word has at most one syllable marked for the highest degree of metrical prominence C. stress-bearing unit is the syllable

• stress is a relative property arising from a relationship between two (or more) syllables, put differently, syllables are perceived as stressed only by virtue of their relationship with nonstressed syllables

表达重⾳的重要线索

• in stress languages, such as English, the principle auditory cues that correlate with word stress duration, intensity, and vowel quality (e.g. Fry, 1958;Bolinger, 1961; Gordon 2016)

• stressed syllables tend to have greater intensity, longer duration, and full (nonreduced) vowel quality, compared with nonstressed syllables

• stressed syllables also tend to have higher pitch (fundamental frequency, F0)

⾳⾼与重⾳

• van der Hulst (2014: 7): "While it was originally thought that pitch properties were an important part of the set of stress exponents [...], it has been argued that this was often an illusion, arising from the fact that stressed syllables of words 'in focus' position function as anchors for intonational pitch movements. Since descriptions of stress would often be based on the pronunciation of words in isolation, the stressed syllable would be in focus and thus be associated with an intonational pith movement. This, then, accounts for the pitch properties that are often (wrongly) argued to be an intrinsic part of the stress package. But investigation of stressed syllables in and outside of focus has shown that these pitch properties are in fact very often not part of the set of wordlevel stress properties. When stressed syllables are measured in out-offocus position they often do not include pitch as a significant factor, but rather comprise primarily the various consequences of articulatory force or hyperarticulation which typically enhance intensity ('loudness'), duration, fullness of articulation (with consequences for vowel quality and phonation)."

Teasing apart Acoustic Cues for Stress and Tone

• the difficulty of teasing the two apart is canonically due to analyzing words in isolation

• Pierrehumbert (2000): "The citation form is reconstructed as the form produced in a specific prosodic context -when the word is both phrase-final and bears the main stress of the phrase."

• when the word that contains the stressed syllable is part of a focus domain, the stressed syllable is typically linked to an intonational pitch-accent Pierrehumbert, Janet. 2000. Tonal elements and their alignment. In M. Horne (ed.), Prosody: Theory and Experiment. Studies Presented to Gosta Bruce. Kluwer, Dordrecht, 11-26.

实验研究

• measurement parameters: intensity, duration, and f0 (= common correlates of stress in languages of the world)

• basis: recordings of eight subjects (four female and four male), all of whom were native speakers of Lizu (the /ʃaetɕʰôpae/ dialect)

• the list of targeted words: 22 disyllabic lexical words, presented to the subjects to read in randomized order in three contexts in isolation, where the word is equivalent to a phrase in the phrasal context (phrase-initial & phrase-medial)

• in each context, the target words were read each three to four times

• measurements taken (in Praat): average intensity, duration, and average fundamental frequency over each vowel in the word

调查问卷 实验研究

• after analysis, data were subjected to statistical analysis (repeated measures ANOVAs (analyses of variance)):⽅差分析(变异数分 析):⽤于两个及两个以上样本均数差别的显著性检验

• the three tone patterns were compared as a function of (1) average intensity and duration (all speakers), and (2) average fundamental frequency (female and male speakers separately) in the three contexts (isolation, phrase-initial, phrase-final)

• post hoc comparisons using the Tukey HSD test, t-tests

• given that stress is a relative property arising from a relationship between two syllables, comparisons were based on the differences between two syllables in each word (value Syl1 -value Syl2)

实验研究

• questions what are the phonetic properties of stress (if detectable)?

the correlation between stress and tone in Lizu • post-hoc Tukey's HSD tests showed that the "HL" tonal pattern had significantly higher values; all other comparisons were insignificant

语境:句中

• MinPitch: Female F(2, 203) = 207.9, p < .001

• Male F(2, 210) = 143.7, p < .001

• post-hoc Tukey's HSD tests showed that the "HL" tonal pattern had significantly higher values (pitch), the differences in pitch (for male speakers) between the "HH" and "LH" groups were marginally significant (both at the .01 level of significance) 

HL

总结

• Lizu has both lexical tone (pitch) and stress (intensity, duration)

• intonational pitch accent: "in focus" position (pitch)

• stress: on the initial syllable in the domain (trochaic):左重步

• only the initial, stress-able syllable in the domain may bear tonal contrast

• the two basic tones on monosyllabic words (H & L) only realized on the stressed syllable, spreading to the right

• intonational pitch accent is linked to the stressed syllable; BUT in domains beginning with the L tone, a combination of the tones on the domain-initial syllable is avoided, so that the intonational pitch accent shifts to the final syllable

⾥汝语中的声调与重⾳

• Lizu stress is always obligatory (all major category, words are stressed), while some words may be toneless

• HL pattern is not linked to the surface lexical tones on nouns => toneless, right-edge demarcating trochaic stress; maximum reduction in terms of duration of the second syllable

• citation form: a specific prosodic context, where the word bears the main stress of the phrase (higher pitch on the first syllable, intonational pitch accent), and it is phrase-final (final lengthening, longer duration of the second syllable)

• although future consensus might suggest that Lizu is better classified as lacking stress, the present analysis at least allows for contextualizing their phonetic properties relative to the broader literature on acoustic correlates of prominence 

  • questions: are the three patterns really contrastive? how do the 2 lexical tones on monosyllabic words transform into 3 tonal patterns on words of two syllables and longer? HH > H(…)H, LH > L(L…L)H, ? > H(L…)L?

  are the three patterns on disyllabic words really contrastive? why do words of two syllables and longer have three tonal patterns, while there are only two lexical tones on monosyllabic words HH > H(…)H, LH > L(L…L)H, ? > H(L…L)L? 语境:单念 • in citation form, in which the word is both phrase-final and bears the main stress of the phrase • where stressed syllables of words 'in focus' position function as anchors for intonational pitch movements HL, HH, LH are distinct in terms of intensity and pitch a binary opposition between HL, on the one hand, vs. HH & LH, on the other hand, in terms of duration 语境:单念 • MinInt: F(2, 654) = 178.2, p < .001 • post-hoc Tukey's HSD comparisons were insignificant 语境:单念 MinPitch: F(2, 331) = 350.2, p < .001 MinPitch: F(2, 320) = 230.8, p < .001 post-hoc Tukey's HSD comparisons were insignificant 语境:单念 • MinDur: F(2, 654) = 25.73, p < .001 • post-hoc Tukey's HSD tests showed that the "HL" tonal pattern had significantly higher MinInt values than the other two groups at the .05 level of significance; all other comparisons were not significant 语境:句中 • phrase-initial & phrase-medial • stressed syllables in and outside of focus the three tonal patterns (HL, HH, LH) show a binary opposition in terms of intensity, duration, and pitch between the HL pattern, on the one hand, and the HH and the LH patterns, on the other hand HL HH LH 语境:句中 • MinInt: F(2, 416) = 31.71, p < .001 • post-hoc Tukey's HSD tests showed that the "HL" tonal pattern had significantly higher MinInt values than the other two groups at the .05 level of significance; all other comparisons were not significant HL HH LH 语境:句中 • MinDur: F(2, 416) = 19.83, p < .001

  in pitch in all three contexts • Women [F] & Men [M], mean f0 on the 1st syllable HH & LH • pairwise comparisons Women [F] & Men [M], mean f0 1st syllable • Isolation: [F] F(1, 212) = 97.48, p < .001; [M] F(1, 217) = 11.95, p < .001 • Phrase-initial: [F] F(1, 129) = 39.15, p < .001; [M] F(1, 147) = 10.97, p < .001 • Phrase-medial: [F] F(1, 62) = 46.53, p < .001; [M] F(1, 60) = 11.77, p = .001 • pairwise comparisons Women [F] & Men [M], mean f0 2nd syllable • Isolation: [F] F(1, 211) = 25.15, p < .001; [M] F(1, 219) = 3.08, p = .08 • Phrase-initial: [F] F(1, 129) =2 5,74, p < .001; [M] F(1, 149) = 3.98 , p = .05 • Phrase-medial: [F] F(1, 62)=42.24, p < .001; [M] F(1, 61) = 5.48, p = .02 • Phrase-initial HH vs HL • F(1, 143)=3.14, p=0.07 • Phrase-medial HH vs HL • F(1, 144)=3.76, p=0.05 Putting it all together • context = isolation (in citation form, in which the word is both phrase-final and bears the main stress of the phrase) significant differences between the three tonal patterns in intensity and pitch, a binary opposition between HL vs HH & LH in duration • context = phrasal (phrase-initial & phrase-medial) binary opposition between HL vs. HH & HL HL: intensity, duration (pitch = phrase-initial) HH & LH: pitch, the clearest contrast on the 1st syllable stress properties
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