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• Southern Min (Minnan)

• Hokkien (Hoklo, Hagu, Holo)

• Taiwanese (Taigi)

• Xiamen (Amoy)

• Fujian (Fujianese, Fukienese)
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XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2

/U
R/

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

No
n-

fin
al [33] [44] [33] [21] [52] [2] [4]

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

Fin
al 

+ 
R%

[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
● ● ● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ
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* Input Output

Alt 1 taf  → taθ
Alt 2 taθ  → tas
Alt 3 tas  → taʃ
Alt 4 taʃ  → tax
Alt 5 tax  → taθ

* Input Output

Alt 1 fat  → θat
Alt 2 θat  → sat
Alt 3 sat  → ʃat
Alt 4 ʃat  → xat
Alt 5 xat  → θat
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• Fricative non-phrase final      →      Fricative phrase-final

• a taf I like    →      a likable taθ

• a taθ I like    →      a likable tas

• a tas I like    →      a likable taʃ

• a taʃ I like    →      a likable tax

• a tax I like    →      a likable taθ
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• SMC Tone Sandhi: “Not derivable” (Moreton 1999); “Paradigmatic 
replacement” (Schuh 1978); “Arbitrary substitution” (Chen 2000)

• “The … alternations are suppletive” (Tsay & Myers 1996)

WHAT IS A POSSIBLE PHONOLOGICAL 
ALTERNATION?

OR, IS SMC TONE SANDHI EVEN ‘REAL’ PHONOLOGY?
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• Presumably these processes of “arbitrary substitution” and 
universal “suppletion” are available to all types of phonology 
— So why do we only find it with tone (and if then, 
very rarely indeed)?

• Tonal exceptionalism: “Tone can do everything that 
segmental or metrical phonology can do, but the reverse is 
not true” (Hyman 2011) 

• But the question is … why?

WHAT IS A POSSIBLE PHONOLOGICAL 
ALTERNATION?

OR, IS SMC TONE SANDHI EVEN ‘REAL’ PHONOLOGY?
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T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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• Tone gives you the right ingredients to generate these effects

• 1) Overt (i.e. phonologically contentful) tonal units frequently act as 
boundary marking for prosodic constituency (cf. rarity of segmental 
boundary features)

• 2) Tones can combine and co-occur in the same position (i.e. non-
identical tones on two moras of the same vowel)

• 3) Tone often shows binary dissimilation: H H → H L 

(cf. rarity of consonantal dissimilation k k → ɡ k)

WHAT IS A POSSIBLE PHONOLOGICAL 
ALTERNATION?

OR, IS SMC TONE SANDHI EVEN ‘REAL’ PHONOLOGY?
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[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1
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• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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OUR PROPOSAL: SMC TONE SANDHI IS 
DERIVABLE AND NATURAL PHONOLOGY!
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rather than *[51])
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• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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• Our proposal: (i) XT tones 
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PART I:
CITATION FORMS ARE DERIVED,

“SANDHI FORMS” ARE UNDERLYING
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A MODEST REVISION: THE CITATION 
FORM IS DERIVED, NOT UNDERLYING
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
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(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
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• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
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rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
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alternations phonologically 
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T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l
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T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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See Wright 1983 UM



A MODEST REVISION: THE CITATION 
FORM IS DERIVED, NOT UNDERLYING

13

XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
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                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●
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T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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• Simplicity argument: Non-final-as-basic requires only one tone change 

• Alternate (the prevailing and default view): All tones but one change

• Considerations from language acquisition and speech planning (along the lines 
of Wagner 2012) would favor such a re-analysis, where it is only the last syllable 
that is changed and requires a special rule
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
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T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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• Domain-final addition: Precedence in interpreting Mandarin 3rd tone realization

• Phrase-final [214] ni²¹⁴ ‘you’

• Non-final [21] ni²¹ kan⁵¹ ‘you look’

• Dissimilation [35] ni³⁵ hao²¹ ma⁰ ‘you good (QUES)’
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ
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T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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• Additional arguments (see Nevins & Rolle 2025)

• Synchronic tonal alternations involving adjectival 
retriplication, and nominalization with -a

• Diachrony (proto-forms closer to “sandhi” forms)
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• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2

/U
R/

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

No
n-

fin
al [33] [44] [33] [21] [52] [2] [4]

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

Fin
al 

+ 
R%

[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
● ● ● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

• Geometric representation of tone features (Yip 1980, 
Pulleyblank 1986, Snider 1999, Bao 1999, inter alia)
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XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2

/U
R/

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

No
n-

fin
al [33] [44] [33] [21] [52] [2] [4]

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

Fin
al 

+ 
R%

[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
● ● ● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

• Syllables are bimoraic (μμ), unless checked (end in obstruent — T8 
and T4 below) which are monomoraic (μ)

• All representations begin with tonal feature [H]

• Tonal features only associate to single root node (●)
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XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2

/U
R/

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

No
n-

fin
al [33] [44] [33] [21] [52] [2] [4]

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

Fin
al 

+ 
R%

[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
● ● ● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

• There is only one register feature per tone ([h] or [l])

• Register features only associate to first root node (●)

• Root node (●) only associates to one feature per tier (i.e. one tonal feature 
and one register feature), though it may associate to multiple moras (cf. T5 vs 
T1)
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XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2

/U
R/

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

No
n-

fin
al [33] [44] [33] [21] [52] [2] [4]

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

Fin
al 

+ 
R%

[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
● ● ● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

• There is an incidental gap: No {H,h} linked to two moras 
(i.e. no “T1 equivalent” of T2)

• This is an underlying gap — May be derived (to be shown)
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XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2

/U
R/

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

No
n-

fin
al [33] [44] [33] [21] [52] [2] [4]

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

Fin
al 

+ 
R%

[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
● ● ● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

• Non-final forms: Specifying underspecified material (via feature spreading) 

• SMC “mids”: Phonetically identical but phonologically distinct 

• Moras map onto a pitch 
range

• {H,h}-moras map to [4] by 
default, but [5] before [2]

• Both {H,l}- and {L,h}-
moras map to [2] by 
default, but to [3] if on 
adjacent μs

• {L,l} always maps to [1]
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XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1
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Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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rather than *[51])
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• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
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T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
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• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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excepted checked (μ)
• UR of 7 tones: (i) melodic 
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rather than *[51])
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• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
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2 by default, 3 if on adjacent μ’s
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Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)
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TONE & REGISTER ARE BINARY;
“CHAO NUMBERS” ARE PHONETIC AND 
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rather than *[51])
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T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2

/U
R/

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ
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al [33] [44] [33] [21] [52] [2] [4]
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H H H H L H L H H
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al 
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[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
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[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
⤡ ⤢

52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2

/U
R/

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

No
n-

fin
al [33] [44] [33] [21] [52] [2] [4]

l h l l h l h
H H H H L H L H H
● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

Fin
al 

+ 
R%

[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
● ● ● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ

• See also Keating’s “Window Model of Phonetic (Under)Specification”



FINAL PARTICLES AND SO-
CALLED “NEUTRAL” TONES

• When we talk about the domain of the boundary tone: 

• R% does not necessarily dock to the rightmost edge of the 
entire utterance, but to the final syllable with an overt tone of 
the Tone Sandhi domain (same for Mandarin as well)

• We may call this Tone Sandhi domain the Phonological 
Phrase (or the Accentual Phrase), a prosodically 
intermediate constituent above the phonological word but 
below the utterance/intonational phrase (ιP)

27

XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1
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T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2
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[24] [52] [44] [33] [21] [4] [2]
l h% h l% h% l h% l% h% l%

H H H H L H L H H
● ● ● ● ● ● ● ● ● ● ●
μ μ μ μ μ μ μ μ μ μ μ μ



FINAL PARTICLES AND SO-
CALLED “NEUTRAL” TONES

• Particle kong PART (< ‘say’) Simpson & Wu 2002)

• a-hui kong a-sin m lai 
name say name NEG come  
‘A-hui said A-sin is not coming’ 

• a-sin m lai kong  
name NEG come PART  
‘A-sin is not coming’
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• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1
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T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)

T5 T2 T1 T7 T3 T8 T4
33 24 44 52 33 44 21 33 52 21 2 4 4 2
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l h l l h l h
H H H H L H L H H
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fin
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● ● ● ● ● ● ● ● ●
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<— 	 Sentence-final words 
	 	 undergo tone sandhi

{ {} {} }

<— 	 Particle kong does  
	 	 	 not undergo tone sandhi!

{ {} }



FINAL PARTICLES AND SO-
CALLED “NEUTRAL” TONES

• Particle kong PART (< ‘say’) Simpson & Wu 2002)

• {a-hui}φ {kong a-sin}φ {m lai}φ  
name say name NEG come  

‘A-hui said A-sin is not coming’ 

• {a-sin}φ  {m lai}φ  kong  
name NEG come PART  

‘A-sin is not coming’
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1
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T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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FINAL PARTICLES AND SO-
CALLED “NEUTRAL” TONES

• What kind of prosodic properties do these sandhi-
external particles display?

• One pattern is to simply continue the previous 
pitch trajectory (remaining phonologically ‘neutral’ 
or ‘unspecified’ into the mapping to phonetics) 

• But they may also bear L% (or more rarely H%) 
boundary tones / BTs (Wang & Fon 2011)
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[3] Our analysis
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excepted checked (μ)
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features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
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feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
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boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●
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Phonetic 
pitch range 4 2 2 1
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T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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FINAL PARTICLES AND SO-
CALLED “NEUTRAL” TONES

• Complementarity of phrase-level BTs (R%) and clause-level BTs 
(e.g. H%)

• {chin chin pháiⁿ-sè}φ neh  
 true true sorry  PART  
‘it’s so sorry’ (Wang & Fon 2011)

• “H% adds a “cute” connotation to the expression” … “this type 
of usage is only found in the speech of one of the young 
speakers, it is possible that this usage has an idiosyncratic nature”

31

XIAMEN-TAIWANESE (XT) TONE SANDHI: Natural and derivable via boundary tones
Andrew Nevins (University College London) & Nicholas Rolle (Princeton University)

The Annual Meeting on Phonology        25-26 September 2025        University of California, Berkeley
[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop
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44 21
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52

[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
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Phonetic 
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T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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MULTIPLE BOUNDARY MARKING AKIN TO 
INTONATION

• Georgian (Borise 2023): BTs at aP-level vs. iP-level
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●
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Phonetic 
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T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●
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Phonetic 
pitch range 4 2 2 1

References: www.nicholasrolle.com; Manuscript: On LingBuzz at https://ling.auf.net/lingbuzz/009182; Acknowledgments: Our departmental colleagues, the anonymous AMP reviewers, S. Tebay, E. Zimmermann, D. Gleim, M. Wagner, J. Perry, L. Hyman, M. Lapierre

Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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[2] What is a possible phonological alternation? The seven XT tones    (Data: Chen 2018)

   

• Position 1: Final-as-basic      /24/ → [33] / __ …   Majority of lit. (Chiu 1931; Chiang 1966; Wang 1967; Yip 1980; Chen 1987; Bao 
                                             1999; Mortensen 2006; Barrie 2006; Thomas 2008; Hsiao 2015; Lin 2015)

• Position 2: Non-final-as-basic  /33/ → [24] / __ #   Clear minority (Woo 1969; Ting 1982; Hashimoto 1982; Wright 1983; Tsay 1991)

Tone circle/
cycle/lollipop

24 4
  

33 2
⤢ ⤡

44 21
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)

• Final forms: Polar register 
boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)

• Markedness-driven linking 
and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1
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Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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• SMC Tone Sandhi: “Not derivable” 
(Moreton 1999); “Paradigmatic 
replacement” (Schuh 1978); 
“Arbitrary substitution” (Chen 
2000)

• “The … alternations are suppletive” 
(Tsay & Myers 1996)
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[3] Our analysis
• Syllables are bimoraic (μμ), 

excepted checked (μ)
• UR of 7 tones: (i) melodic 

features H/L, (ii) register 
features h/l, (iii) mediated 
by a tonal root node ● 
(Yip 1980; Pulleyblank 1986; Snider 1999; 
McPherson 2016; Zimmermann 2017; 
Meyase 2021; Lionnet 2022; inter alia)

• Non-final forms: Specifying 
underspecified material (via
feature spreading)
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boundary tone R% at end 
of phonological phrase (Polar 
boundary tone – Hyman 2007a; Register 
boundary tone – Gjersøe et al. 2019)
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and delinking (e.g. T3 [21], 
rather than *[51])

[4] Mapping to phonetics
• Moras map to a pitch range ( )
• {H,h}-moras map to 4 by default, 5 

before 2 (‘f0 polarization’ – Hyman 2007b; i.a.)
• Both {H,l}- and {L,h}-moras map to 

2 by default, 3 if on adjacent μ’s
• XT “MIDs”: Phonetically identical 

but phonologically distinct (Bao 1999; 
Trommer 2025; van Hugte forthcoming for examples)
Phonological h l h l

tone H H L L
structure ● ● ● ●

μ μ μ μ

Phonetic 
pitch range 4 2 2 1
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Tone Non-Final Final/Iso. Non-final position Final position Isolation
T5 sî 33 (mid) 24 (rise) si³³ kan⁴⁴ ‘time’ sui³³ si²⁴ ‘anytime’ si²⁴ ‘time’
T2 sí 44 (high) 52 (high-fall) si⁴⁴ lɔ³³ ‘dead end’ tʰai³³ si⁵² ‘kill’ si⁵² ‘death’
T1 si 33 (mid) 44 (high) si³³ dʑin²⁴ ‘poet’ ɡim³³ si⁴⁴ ‘recite poems’ si⁴⁴ ‘poem’
T7 sī 21 (low-fall) 33 (mid) si²¹ bio³³ ‘temple’ hut² si³³ ‘Buddhist temple’ si³³ ‘temple’
T3 sì 52 (high-fall) 21 (low-fall) si⁵² hŋ̍⁴⁴ ‘four sides’ te²¹ si²¹ ‘fourth’ si²¹ ‘four’
T8 s�k̍ 2 (checked-low) 4 (checked-high) sik² sai³³ ‘know’ bin²¹ sik⁴ ‘look familiar’ sik⁴ ‘ripe’
T4 sik 4 (checked-high) 2 (checked-low) sik⁴ tɕʰai⁵² ‘color’ aŋ²¹ sik² ‘red’ sik² ‘color’

[1] XT tone sandhi
• “Not derivable” – Needs 

“paradigmatic replacement” 
/ “arbitrary substitution” 
(Moreton 1999; Schuh 1978; Chen 2000)

• Our proposal: (i) XT tones 
decomposed into features, 
with (ii) tone sandhi due to 
a phrasal polar register 
boundary tone R%

• Renders all XT tonal 
alternations phonologically 
natural and derivable

[5] Future: (i) Corroborating evidence (phonology, diachrony, learnability), (ii) Related Southern 
Min dialects, (iii) Reassess claims of (un)productivity in wug-tests (Chuang et al. 2011 vs. Zhang et al. 2011)
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