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Main Claim

\ the metrical system of Kashaya shows interstratal di�erences but remains a challenge for
classical stratal systems

\ the novel Harmonic Layer Theory predicts the Kashaya facts from assuming that
processes are not restricted to certain strata but to elements that underwent a certain
number of cyclic optimizations
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Kashaya: The stratal paradoxes in a nutshell

MF=Mora flip, S=Syllabification, IL=Iambic Lengthening, PA=pitch accent assignment

(1) MF is bled by a process that a�ects material outside of MF’s domain

MF

SY

MF applies to stem-material

SY of word material . . .

1 Stem

2 Word

3 Phrase

SY
. . . bleeds MF

(2) IL counterbleeds PA but a�ects the smaller domain

ILIL applies to stem-material 1 Stem

2 Word

3 Phrase

IL counterbleeds PA
PA
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Kashaya: The HLT solution in a nutshell

\ IL and MF only apply to material that was already optimized once

Ù predicted from monotonic activity decay within a cyclic optimization model

(3)

a. Optimization 1 : b. Optimization 2 : IL and MF
No IL or MF only for previously optimized structures

Stem

*IL
*MF
4 PA

Word

*IL
*MF

(4 PA)
4 SY

Stem

4 IL
4 MF
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Metrical processes as a stratal paradox in Kashaya
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Kashaya: Background

\ Pomoan, California; ‘two or three dozen’ speakers (Buckley, 1994a)

\ described extensively in, for example, Buckley (1994b), Buckley (1998), or Buckley (2017);
based mainly on Oswalt (1961)

\ only three metrical processes at the – mainly – non-phrasal level are discussed here
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Metrical structure: Three relevant processes

Iambic lengthening (=IL)

(4) /CV CV CV CV CV/ → (CV.C V: )(CV.C V: )CV

The challenge: Not all CV-foot heads undergo IL…

Pitch accent (=PA): H-tone realized on the le�most foot head

(5) /CV CV CV CV CV/ → (CV.C V́: )(CV.CV:)CV

The challenge: Sometimes it’s further to the right…

Mora Flip (=MF): Initial CV: gives its mora to a following CV syllable

(6) /CV: CV CV/ → (C V .C V́: )CV *(CV:)(CV.CV)

The challenge: Not always…
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Metrical structure in Kashaya: Background

\ iterative iambic feet

(7) (CV.CV)(CV.CV)(CV.CV)

\ nonfinal CVC and all CV: syllables are heavy; there are no* degenerate feet
(*unless there will be an unfooted word)

(8) (CV.CV)(CVC)(CV:)CV

\ initial syllable is extrametrical (9-a+b) unless the word starts with a monosyllabic root (9-c)

(9) a. <CV>(CV.CV)CV
b. <CV>(CV.CV)CV
c. (CVCV)(CV.CV)

\ distinction into stem- and word-level a�ixes is crucial

(10) Verbs in Kashaya

Word
Stem

[ [ prefix- root -su�ix] -su�ix ]
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Iambic lengthening

[ [. . . ] . . . ] – morphological stem/word

(. . . )(. . . ) – my foot structures

(11) [[mo-mul-iÙ’-ed] -u]
(mo.m ú: )(li.Ù’ e: )du
[[run-around-refl-dur] -abs]
‘run in circles’ (B17:114)

(12) [[kel-mul-ad-uÙed] -u]
(kél)(mu.l a: )(du.Ù e: )de
[[peer-around-dur-dur] -abs]
‘keep peering around’ (B17:115)

(13) [[Ùa-qham-ala-w-ibiÙ] -P]
<Ùa>(qha.m á: )(la.w i: )biP
[[by.knife-cut-down-mvmt-incep] -abs]
‘start to cut downward’ (B17:115)

(14) [[qaPÙ’aú-ad-uÙed] -u]
<qaP>(Ùa.ú á: )(du.Ù e: )du
[[cry-dur-dur] -abs]
‘used to cry and cry’ (B17:115)
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Iambic lengthening: Only stems

\ only stem vowels undergo IL; vowels of word-level su�ixes never do

(15) [[mo-maÙ-ed] -ela]
(mo.m á: )(Ùe.de)la
[[run-in-dur] -perf.ipfv]
‘I keep running in there’ (B17:120)

(16) [[s’i] -phila]
(s’i.phı́)la
[[do] -ds.fut]
‘if it happens’ (B17:120)
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Pitch accent: Default

\ H is usually realized on the le�most foot-head (cf. above).

(17) [[mo-mul-iÙ’-ed] -u]
(mo.m ú: )(li.Ù’e:)du
[[run-around-refl-dur] -abs]
‘run in circles’ (B17:114)

(18) [[mo-maÙ-ed] -ela]
(mo.m á: )(Ùe.de)la
[[run-in-dur] -perf.ipfv]
‘I keep running in there’ (B17:120)

(19) [[kel-mul-ad-uÙed] -u]
(k é l)(mu.la:)(du.Ùe:)de
[[peer-around-dur-dur] -abs]
‘keep peering around’ (B17:115)
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Pitch accent: Avoidance of underlying long vowels

\ PA avoids is not realized on the initial foot-head if this head contains an underlying long V;
it is realized one foot-head further right

(20) [[du-Pya:q-ad-qa] -ba]
<duP>(ya:)(q á n’)(qa.ba)
[[by.finger-think-dur-caus] -ss.pst]
‘a�er thinking about it’ (B17:116)

(21) [[Sula:m] -iPba]
<Su>(la:)(m á P)ba
[[be.sick] -cond]
‘would get sick’ (B17:117)

(22) [[q’a:] -mela]
(q’a:)(me.l á )
[[leave.behind] -perf.pfv
‘I le�’ (B17:121)
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Pitch accent: Realized on derived long vowels

\ recall that PA does surface on long V’s that are the result of IL

(23) [[mo-mul-iÙ’-ed] -u]
(mo.m ú: )(li.Ù’e:)du
[[run-around-refl-dur] -abs]
‘run in circles’ (B17:114)

(24) [[mo-maÙ-ed] -ela]
(mo.m á: )(Ùe.de)la
[[run-in-dur] -perf.ipfv]
‘I keep running in there’ (B17:120)
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MF. Mora flip

\ an initial (or post-extrametrical) long vowel flips its µ to a following short vowel if this vowel
is in an open syllable

\ PA is not on the resulting long V

(25) [[t’e:t-ibiÙ] -ba]
(t e .t i: )(b ı́ Ù’)ba
[[stand-up] -ss.pst]
‘having stood up’ (B17:117)

(26) [[loq’o:Ù-ad-uwad] -u]
<lo>(q’ o .Ù a: )(du.w á: )du
[[move.noisily-along-dur] -abs
‘make noise by moving around’ (B17:118)
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MF only within stems

\ MF only applies if both vowels belong to the stem

(27) [[q’a:] -mela]
(q’a:)(me.lá) *(q’ a .m e: )l á
[[leave.behind] -perf.pfv
‘I le� (it) behind’ (B17:121)

(28) [[sima:q] -eti]
<si>(ma:)(qa.tı́) *<si>(m a .q a: )t ı́
[[sleep] -conc
‘although he’s asleep’ (B17:121)
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But word-level syllabification feeds/bleeds MF!

\ syllabification of word-level su�ixes determines whether the context for MF is given

(29) [[q’a:-Ùid] -u]
(q’ a .Ù i: )dú
[[leave.behind-dur] -abs]
‘keep leaving’ (B17:121)

(30) [[q’a:-Ùid] -ba]
(q’a:)(Ùı́n’)ba *(q’ a .Ù i: n’)bá/*(q’ a .Ù i n’)bá
[[leave.behind-dur] -ss.pst]
‘a�er leaving’ (B17:122)
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Stratal paradoxes in Kashaya: Summary

(31) MF is bled by a process that a�ects material outside of MF’s domain

MF

SY

MF applies to stem-material

SY of word material . . .

1 Stem

2 Word

3 Phrase

SY
. . . bleeds MF

(32) IL counterbleeds PA but a�ects the smaller domain

ILIL applies to stem-material 1 Stem

2 Word

3 Phrase

IL counterbleeds PA
PA
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A Harmonic Layer Theory Account
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Harmonic Layer Theory
(Trommer, 2019; Zimmermann and Trommer, 2022; Tebay et al., 2025; Zimmermann, 2025b)

1. A single grammar optimizes cyclically
2. Gradient activity in phonological representations

(Smolensky and Goldrick, 2016; Zimmermann, 2018a,b, 2019, 2025a; Rosen, 2019; Walker, 2020)

Ù Activity of elements can cyclically decay

(33) Tone decay across layers:

/Underlying/

Optimization 1

Optimization 2

Optimization 3

V1

V.9

V.8

V.7

(34) Example: Hiatus-contexts across layers

MaxV ‖*Hiatus‖ H
W = 100 99

1 Stem, IP: /V1V1/
+ a. V.8V.8 -1 -99

b. V.8 -1 -100

2 Word, IP: /V.8V.8/
a. V.6V.6 -1 -99

+ b. V.6 -0.8 -90

Ù Di�erent activities=di�erent behaviour
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HLT: Activity di�erences are a result of gradient markedness violations

(35) Activity loss for vowels

V1 V0.8 IdA≥.2 Max-V ‖Max-V‖ *V IdA
11 11 11 10 1 H

a. V1.0 V0.8 -1.8 -18.0
b. V0.1 H0.1 -1.6 -0.2 -1.6 -21.2

+ c. H0.8 H0.6 -1.4 -0.4 -14.4
d. H0.6 -1 -1 -0.6 -0.2 -28.2
e. V0.8 -1 -0.8 -0.8 -0.2 -28.0
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The HLT account in a nutshell

IL can only apply to V’s that were weakened once and within feet that are not yet weakened
twice: Stem-V’s are still too strong at ¬ and the triggering feet will be too weak at ®

MF can only apply to V’s that were weakened once but moras cannot dominate vowels which
are stronger (=no MF between stem- and word-material)

PA avoids long vowels but will stay where it is if a vowel is lengthened later

(36) a. Optimization 1 : b. Optimization 2 : IL and MF
No IL or MF only for previously optimized structures

Stem

*IL
*MF
4 PA

Word

*IL
*MF

(4 PA)
4 SY

Stem

4 IL
4 MF
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Activity adjustments in Kashaya

(37) Activity adjustments in Kashaya
Optimization 1 Optimization 2 Optimization 3 . . .

Vowels V1 V0.8 V0.6 . . . -0.2 Decay
Ù (De)Association of µ’s will get easier…

Moras µ1 µ0.8 µ0.8 . . . -0.2 Decay
Ù early µ’s can never associate to late vowels…

Feet Ft1 Ft0.9 Ft0.8 . . . -0.1 Decay
Ù CV-foot-heads are easier to tolerate…

H-tone H1 H0.8 H0.6 . . . -0.2 Decay
Ù H’s outside of feet are easier to tolerate…
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Avant: Where do all the numbers come from?…

\ the account presented in the following relies on crucial relative weighting di�erences
and on relative activity di�erences resulting in relative gradient constraint violation
di�erences

Ù the concrete numbers are just concrete illustrations compatible with the relative
weighting arguments
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HLT account: IL

IL: A ‘late’ process a�ecting only stem-material
\ IL can only apply to vowels that were already weakened once: St-V’s lengthen at ­.

\ IL is only triggered by feet that are still strong enough: Wd-V’s don’t undergo IL at ®.

(38)

a. DepAL(V-µ)
Assign -x violations for every input Vx that is linked to a µ via an inserted association line.

b. *Hd/σµ
Assign -x violations for every Ftx that has a monomoraic syllable in its head position.
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IL: Stem-material lengthens only at ­

(39) [ [mo-mul-iÙ’-ed] -u]

D
ep
A
L(
V
-µ
)

*H
d/
σ
µ

70 69 H
¬ No IL: Vowel ‘too strong’ – IP: mo1mu1li1Ùe1d

+ a. (mo.8.mu.8)1 (li.8.Ùe.8)1 <d> -2 -138.0
b. (mo.8.m u:.8 )1 (li.8.Ù e:.8 )1 <d> -2 -140.0

­ IL: Vowel weak enough – IL: (mo.8.mu.8)1 (li.8.Ùe.8)1 <d> -u1

a. (mo.6.mu.6).9 (li.6.Ùe.6).9 du.8 -1.8 -124.2
+ b. (mo.6.m u:.6 ).9 (li.6.Ù e:.6 ).9 du.8 -1.6 -112.0

(Non-final optimizations: PA is omi�ed for now)
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IL: Word-level su�ixes are not lengthened at ­

(40) [ [mo-maÙ-ed] -ela]

D
ep
A
L(
V
-µ
)

*H
d/
σ
µ

70 69 H
¬ H-docking but no IL – IP: mo1ma1Ùe1d

+ a. (mo.8.ma.8)1 Ùe.8<d> -1 69.0
b. (mo.8.m a:.8 )1 Ùe.8<d> -1 -70.0

­ IL for stem- but not word material – IP: (mo.8.ma.8)1 Ùe.8<d> -e1la1

a. (mo.6.ma.6).9 (Ùe.6.de.8)1 la.8 -1.9 -131.1
+ b. (mo.6.m a:.6 ).9 (Ùe.6.de.8)1 la.8 -0.8 -1 -125.0

c. (mo.6.m a:.6 ).9 (Ùe.6.d e:.8 )1 la.8 -1.8 -126.0
(Non-final optimizations: PA is omi�ed for now)
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IL: Word-level su�ixes are not lengthened at ®: Weak foot

(41) [ [s’i] -phila]

D
ep
A
L(
V
-µ
)

*H
d/
σ
µ

70 69 H
¬ No IL: V too strong – IP: s’i1

+ a. (s’i.8)1 -1 -69.0
b. (s’ i:.8 )1 -1 -70.0

­ No IL: V too strong – (s’i.8)1 -phi1la1

+ a. (s’i.6.phi.8).9 la.8 -0.9 -62.1
b. (s’i.6.ph i:.8 ).9 la.8 -1 -70.0

® No IL: Ft too weak – IP: (s’i.6.phi.8).9 la.8

+ a. (s’i.4.phi.6).8 la.6 -0.8 -55.2
b. (s’i.4.ph i:.6 ).8 la.6 -0.8 -56.0

(Non-final optimizations: PA is omi�ed for now)
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HLT account: PA

PA: Counterbleeding
\ H associate as early as possible but avoid long vowels

\ but if it already is associated to a V, it will remain there if the V gets long later

(42)
a. ‖*LongT‖

Assign -x violations for every tone Tx that is associated to more than one TBU.

b. ‖MaxAL(µ-T)‖
Assign -x for every association of Hx to a TBU without an output correspondent.

c. ‖Align(H;L)‖
Assign -n violations for every σ that intervenes between a H-toned σ and the le� edge of the closest ω boundary.

d. ‖H>µ‖
Assign -1 violation for every output form without a H-tone.

e. *NHd/H (W=∞)
Assign -x violations for every tone Tx that is realized in the non-head position of a foot.
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PA: H avoids long vowels at ¬

(43) [ [du-Pya:q-ad-qa] -ba]

‖M
ax
A
L(
µ-
T)
‖

‖*
Lo

ng
T‖

‖H
>
µ‖

‖A
li
gn

(H
;L
)‖

50 6 5 0.4 H
¬ H docks further right to avoid V: – du1ya:1qa1dqa1

a. <du.8>(ya:.8)1 (qa.8d)1 qa.8
H1 -1 -5.0

b. <du.8>(y á:.8 )1 (qa.8d)1 qa.8 -1 -6.0
+ c. <du.8>(ya:.8)1 (q á.8 d)1 qa.8 -1 -0.4

­ No reason for H to move – IP: <du.8>(ya:.8)1 (q á.8 d)1 qa.8 -ba1

+ a. <du.6>(ya:.6).9 (q á.6 d).9 (qa.6.ba.8)1 -1 -0.4
b. <du.6>(y á:.6 ).9 (qa.6d).9 (qa.6.ba.8)1 -1 -1 -57.0
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PA + IL: H remains on V’s that are lengthened at ­

(44) [ [mo-mul-iÙ’-ed] -u]

D
ep
A
L(
V
-µ
)

*H
d/
σ
µ

‖M
ax
A
L(
µ-
T)
‖

‖*
Lo

ng
T‖

‖H
>
µ‖

‖A
li
gn

(H
;L
)‖

70 69 50 6 5 0.4 H
¬ H-docking on the le�most foot – IP: mo1mu1li1Ùe1d

a. (mo.8.mu.8)1 (li.8.Ùe.8)1 <d> H1 -2 -1 -143.0
+ b. (mo.8.m ú.8 )1 (li.8.Ùe.8)1 <d> -2 -1 -138.4

c. (mo.8.mu.8)1 (li.8.Ù é.8 )1 <d> -2 -3 -139.2

­ IL and H remains – IP: (mo.8.mú.8)1 (li.8.Ùe.8)1 <d>
a. (mo.6.m ú.6 ).9 (li.6.Ùe.6).9 du.8 -1.8 -1 -124.6

+ b. (mo.6.m ú.6: ).9 (li.6.Ùe.6:).9 du.8 -1.6 -1 -1 -117.6
c. (mo.6.m ú.6 ).9 (li.6.Ùe.6:).9 du.8 -0.8 -0.9 -1 -118.5
d. (mo.6.mu.6:).9 (li.6.Ùe.6:).9 d ú.8 -1.6 -1 -4 -163.6
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HLT account: MF

PA: A ‘later’ process bleeds an earlier one
\ MF only applies to vowels that were optimized once: St-V’s undergo it at 2

\ µ’s are weakened and can never dominate a stronger vowel: St-µ’s don’t flip to Wd-V’s

\ H can remain floating at 1 if no unmarked host is available

(45) a. ‖*IniMonoσ‖
Assign -1 violations for every le�most foot Ft that is monosyllabic.

b. MaxAL(V-µ)
Assign -x violations for every input vowel Vx that is linked to a µ that has no
output correspondent.

c. ‖*WkD(µ-V)‖
Assign -1 violation for every Vx dominated by µy and x¿y.

d. HInFt!
Assign -x violations for every Hx that is not dominated by a foot node.
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MF: Wd-level syllabification feeds MF

(46) [ [qa:Ùid] -u]

‖*
W
kD

(µ
-V
)‖

M
ax
A
L(
V
-µ
)

‖*
In
iM

on
oσ

‖

D
ep
A
L(
V
-µ
)

*H
d/
σ
µ

‖*
Lo

ng
T‖

‖H
>
µ‖

H
In
Ft
!

‖A
li
gn

(H
;L
)‖

∞ 1.000 960 70 69 6 5 5 0.4 H
¬ No MF and no H assigned – IP: qa1:Ùi1d

+ a. (qa.8:)1 Ùi.8<d> H1 -1 -1 -965.0
b. (qá.8:)1 Ùi.8<d> -1 -1 -966.0
c. (qa.8:)1 Ùı́.8<d> -1 -1 -1 -965.4
d. (q a.8 .Ù ı́.8: )1 <d> -1 -1 -1 -1 -1076.4

e. (q a.8 .Ù i.8: )1 <d> H1 -1 -1 -1 -1075.0

­ µ-Shi� and H-association – IP: (qa.8:)1 Ùi.8<d> H1 -u1

a. (qa.6:).9 (Ùi.6.dú.8)1 -1 -1 -2 -1029.8

b. (q a.6 .Ù i.6: ).9 du.8
H.8 -0.8 -0.8 -1 -861.0

+ c. (q a.6 .Ù i.6: ).9 dú.8 -0.8 -0.8 -0.8 -2 -860.8
d. (q a.6 .Ù ı́.6: ).9 du.8 -0.8 -0.8 -1 -1 -862.4
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MF: Wd-level syllabification bleeds MF

(47) [ [qa:Ùid] -ba]

‖*
W
kD

(µ
-V
)‖

M
ax
A
L(
V
-µ
)

‖*
In
iM

on
oσ

‖

D
ep
A
L(
V
-µ
)

*H
d/
σ
µ

‖*
Lo

ng
T‖

‖H
>
µ‖

H
In
Ft
!

‖A
li
gn

(H
;L
)‖

∞ 1.000 960 70 69 6 5 5 0.4 H
¬ No MF and no H assigned – IP: qa1:Ùi1d

+ a. (qa.8:)1 Ùi.8<d> H1 -1 -1 -965.0
b. (qá.8:)1 Ùi.8<d> -1 -1 -966.0
c. (qa.8:)1 Ùı́.8<d> -1 -1 -1 -965.4
d. (q a.8 .Ù ı́.8: )1 <d> -1 -1 -1 -1 -1076.4

e. (q a.8 .Ù i.8: )1 <d> H1 -1 -1 -1 -1075.0

­ H association but no MF – IP: (qa.8:)1 Ùi.8<d> H1 -u1

a. (qa.6:).9 (Ùi.6d)1 ba.8
H.8 -1 -1 -965.0

b. (qá.6:).9 (Ùi.6d)1 ba.8 -1 -1 -966.0
+ c. (qa.6:).9 (Ùı́.6d)1 ba.8 -1 -1 -960.4

d. (qa.6:).9 (Ùi.6d)1 bá.8 -1 -0.8 -2 -964.8
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MF: Never a�ects Wd-level su�ixes

(48) [ [q’a:] -mela]

‖*
W
kD

(µ
-V
)‖

M
ax
A
L(
V
-µ
)

‖*
In
iM

on
oσ

‖

D
ep
A
L(
V
-µ
)

*H
d/
σ
µ

‖*
Lo

ng
T‖

‖H
>
µ‖

H
In
Ft
!

‖A
li
gn

(H
;L
)‖

∞ 1.000 960 70 69 6 5 5 0.4 H
¬ No H assigned

+ a. (q’a.8:)1 H1 -1 -1 -965.0
b. (q’á.8:)1 -1 -1 -966.0

­ H assigned but µ-shi� impossible

a. (q’a.6:).9 (me.8.la.8)1
H.8 -1 -1 -1 -1034.0

b. (q’á.6:).9 (me.8.la.8)1 -1 -1 -1 -1035.0
+ c. (q’a.6:).9 (me.8.lá.8)1 -1 -1 -2 -1029.8

d. (q’ a.6 .m e.8: ).9 lá.8 -1 -0.8 -1 -0.8 -1 -∞
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Summary
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HLT account: Summary

\ IL and MF apply only to stem-material at the second optimization

(49)

a. Optimization 1 : b. Optimization 2 : IL and MF
No IL or MF only for previously optimized structures

Stem

*IL
*MF
4 PA

Word

*IL
*MF

(4 PA)
4 SY

Stem

4 IL
4 MF

= Wd-syllabification can bleed MF

= IL counterbleeds PA that applied at 1
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Contextualization and Conclusion

\ a stratal account is not impossible
IL-PA counterbleeding vanishes if extrametricality of initial (CV:)-feet is assumed (Buckley,
1994a, 2017)
that MF is bled by a later process could follow if MF is a two-level process involving a marked
intermediate structure (=hanging mora)

. . . but not based on standard constraints like ‖*LongT‖

\ reminiscent of a prosodic alternative but based on general processes/constraints
(∼IL/Mf only apply within prosodic domain X…?)

\ HLT has been argued to be more restrictive than stratal models in excluding *ABA
pa�erns (Tebay et al., 2025) – this case study adds the argument that the predictions are
qualitatively di�erent: Processes can apply ‘late’ but only to ‘early’ material

36 / 38



References I

Buckley, E. (1994a). Theoretical aspects of Kashaya phonology and morphology. PhD thesis, UC Berkeley.

Buckley, E. (1994b). Theoretical aspects of Kashaya phonology and morphology. CSLI Publications, Stanford, California.

Buckley, E. (1998). Iambic lengthening and final vowels. International Journal of American Linguistics, 64:179–223.

Buckley, E. (2017). Global e�ects in Kashaya prosodic structure. In Gribanova, V. and Shih, S., editors, The Morphosyntax-Phonology
Connection Locality and Directionality at the Interface, pages 113–140. Oxford University Press.

Oswalt, R. L. (1961). A Kashaya Grammar (Southwestern Pomo). PhD thesis, UC Berkeley.

Rosen, E. (2019). Evidence for gradient input features from Sino-Japanese compound accent. In Hout, K., Mai, A., McCollum, A., Rose, S.,
and Zaslansky, M., editors, Proceedings of AMP 2018. LSA, Washington, DC.

Smolensky, P. and Goldrick, M. (2016). Gradient symbolic representations in grammar: The case of French liaison. Ms, Johns Hopkins
University and Northwestern University, ROA 1286.

Tebay, S. E., Trommer, J., and Zimmermann, E. (2025). The typology of ocp-repairs: An argument for Harmonic Layer Theory. Ms., Leipzig
University.

Trommer, J. (2019). A harmonic layer account of Levantine Arabic syncope. talk, presented at OCP 16, Verona, January 17, 2019; online
available at h�ps://home.uni-leipzig.de/jtrommer/papers/LevantineOCPVerona2019.pdf.

Walker, R. (2020). Gradient activity in Korean place assimilation. In Mariam Asatryan, Y. S. . A. W., editor, Proceedings of the North East
Linguistics Society 50, volume 3, pages 207–220. GLSA, Amherst, MA.

Zimmermann, E. (2018a). Being exceptional is being weak: Tonal exceptions in San Miguel el Grande Mixtec. In Gallagher, G., Gouskova,
M., and Yin, S. H., editors, Proceedings of AMP 2017. LSA, h�p://dx.doi.org/10.3765/amp.

Zimmermann, E. (2018b). Gradient symbolic representations in the output: A case study from Moses Columbian Salishan stress. In
Hucklebridge, S. and Nelson, M., editors, Proceedings of NELS 48, pages 275–284.

Zimmermann, E. (2019). Gradient symbolic representations and the typology of ghost segments. In Hout, K., Mai, A., McCollum, A., Rose,
S., and Zaslansky, M., editors, Proceedings of AMP 2018, h�ps://doi.org/10.3765/amp. LSA.

37 / 38



References II

Zimmermann, E. (2025a). Cooperation at the morpho-phonology interface: An argument for phonological locality. In Webster, N., Wang, Y.
K. R., and Lyu, S. L., editors, Proceedings of the 41st West Coast Conference on Formal Linguistics. Cascadilla Press.

Zimmermann, E. (2025b). The fate of tone-less tbu’s in Zacatepec Chatino across morphological layers. ms., University of Leipzig,
lingbuzz/008917.

Zimmermann, E. and Trommer, J. (2022). Ge�ing weaker across layers: The tonal phonology of Shona without stratal re-ranking. invited
(online) talk at the University of Warsaw, linguistics colloquium, June 17th, 2020.

38 / 38



IL: Word-level su�ixes are not lengthened at ®: Deforestation

(50) [ [mo-maÙ-ed] -ela]

D
ep
A
L(
V
-µ
)

*H
d/
σ
µ

70 69 H
¬ H-docking but no IL

+ a. (mo.8.ma.8)1 Ùe.8<d> -1 69.0
b. (mo.8.m a:.8 )1 Ùe.8<d> -1 -70.0

­ IL for stem- but not word material
a. (mo.6.ma.6).9 (Ùe.6.de.8)1 la.8 -1.9 -131.1

+ b. (mo.6.m a:.6 ).9 (Ùe.6.de.8)1 la.8 -0.8 -1 -125.0
c. (mo.6.m a:.6 ).9 (Ùe.6.d e:.8 )1 la.8 -1.8 -126.0

® No further IL: Deforestation
+ a. (mo.4.m a:.4 ).8Ùe.4.de.6.la.6 0.0

b. (mo.4.m a:.4 ).8Ùe.4.de.6:.la.6 -0.8 -1 -70.0
(Non-final optimizations: PA is omi�ed for now)
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