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Introduction Goals

Goal of this talk

Investigate interaction and overlap

between featural affixation and spreading

in vocalic and tonal features

of a complex single language
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Introduction Gaahmg

Gaahmg
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Introduction Gaahmg

Gaahmg [g@̀@̀mg]

I Nilo-Saharan, Eastern Sudanic language
spoken in the Blue Nile Province of Sudan

I spoken by roughly 67.000 speakers

I All data in this talk from the detailed grammar of Stirtz (2011)
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Introduction Gaahmg

Eastern Sudanic Languages (Bender 2000)

Eastern Sudanic

Northern

Nubian

Nobiin
Hill

Nubian

Taman

Tama
Mararit
. . .

Southern

Nilotic

Luo
Nuer
. . .

Surmic

Murle
Didinga
. . .

Eastern Jebel

Gaahmg
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Introduction Gaahmg

Gaahmg [g@̀@̀mg]
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Introduction Gaahmg

Gaahmg Phonology

I [+ATR]-dominant [ATR]-harmony

I Complex three-tone system (High + Mid + Low)

I Contour tones on heavy syllables

I Derived three-tone contours
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Introduction Theoretical Assumptions

Theoretical Assumptions

I Autosegmental Phonology: (Goldsmith1976, Snider 1999)

Tonal and vocalic features are on independent tiers linked to segments
and prosody via association lines
Tones are decomposed into more atomic feature trees

I Stratal OT: (Bermúdez-Otero 2012)

Root-Level Stem-Level, and Word-Level Evaluations feed each other
serially. Different levels have potentially different optimality-theoretic
constraint rankings

I Colored Containment: (van Oostendorp 2006, Trommer 2011)

Underlying material (i.e. nodes and association lines)
is never literally deleted, but retained in the output,
and marked as phonetically invisible.
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Introduction Theoretical Assumptions

Autosegmental Phonology (Goldsmith 1976)

Featural Spreading

tan -a

L

→ tan -a

L

Featural Affixation

tan

H L

→ tan

H L

9 / 73



Introduction Theoretical Assumptions

Tone in Register Tier Theory (Snider 1999)

High Mid1 Mid2 Low

◦

h
H

◦

l
H

◦

h
L

◦

l
L
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Introduction Stratal Organization

Stratal Organization
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Introduction Stratal Organization

Stratal Organization

I Stem-Level: Vowel Harmony, VCV-Lenition, C#-Vocalisation

I Word-Level: Vowel Harmony, (VCV-Lenition), –

I Phrase-Level: –
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Introduction Stratal Organization

Stem-Level Consonant Lenition
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Introduction Stratal Organization

Word-Level Conservation
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Introduction Stratal Organization

Stratal Organization in Lenition

Root
Level

Stem
Level

Word
Level

/ab/ → |ao| → [ao]

/ab/+/an/ → |awan| → [awan]

/ab/ → |ao|+|an| → [aoan]
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Spreading and Affixation of [ATR]

Spreading and Affixation of [ATR]
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Spreading and Affixation of [ATR]

Advanced Tongue Root ([ATR]) in Gaahmg (Stirtz 2011:33)
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Spreading and Affixation of [ATR]

[+ATR]-Dominant Vowel Harmony
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Spreading and Affixation of [ATR]

[+ATR] 2nd Person Affixation (Stirtz 2011:84)
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Spreading and Affixation of [ATR]

Phonological Analysis of [ATR]-Harmony

Input: = c. SHARE [ATR] MAX [+ATR] MAX [-ATR]
+ a. gù:r-ı̄:g *

b. gÒ:r-Ē:g *!
c. gù:r-Ē:g *!

Input: = c. SHARE [ATR] MAX [+ATR] MAX [-ATR]
+ a. kúm-d”ū *

b. kÓm-d”Ō *!
c. kÓm-d”ū *!

20 / 73



Spreading and Affixation of [ATR]

Phonological Analysis of [+ATR]-Affixation

Input: kÓm-an-[+ATR] SHARE [ATR] MAX [+ATR] MAX [-ATR]
+ a. kúm-@n *

b. kÓm-an *!
c. kÓm-@n *!
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Tonal Affixation and Register Lowering

Tonal Affixation and Register
Lowering
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Tonal Affixation and Register Lowering Register Lowering

Register Lowering
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Tonal Affixation and Register Lowering Register Lowering

Gaahmg Tonal Contrasts (Stirtz 2011:43,45)
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Tonal Affixation and Register Lowering Register Lowering

Gaahmg Register Lowering after Low-Tones

High → Mid

Mid → Low
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Tonal Affixation and Register Lowering Register Lowering

Register Lowering: High→ Mid (Stirtz 2011:184,196)
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Tonal Affixation and Register Lowering Register Lowering

Register Lowering: Mid→ Low (Stirtz 2011:184,196)
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Tonal Affixation and Register Lowering Register Lowering

Tone in Register Tier Theory (RTR) (Snider 1999)

High Mid1 Mid2 Low

◦

h
H

◦

l
H

◦

h
L

◦

l
L
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Tonal Affixation and Register Lowering Register Lowering

Gaahmg Register Lowering in RTR

High Mid1

◦

h
H

→

◦

l
H

◦

h
L

→

◦

l
L

Mid2 Low
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Tonal Affixation and Register Lowering Register Lowering

Lowering of High to Mid

Low-High Low-Mid

◦

l
L

◦

h
H

→

◦

l
L

◦

h
H =
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Tonal Affixation and Register Lowering Register Lowering

Lowering of Mid to Low

Low-Mid Low-Low

◦

l
L

◦

h
L

→

◦

l
L

◦

h
L =
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Tonal Affixation and Register Lowering Register Lowering

Aggressive Lowering in the Continuous Non-past
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Tonal Affixation and Register Lowering Register Lowering

Stratal Organization (after Low)

Stem Level
High → → Low

Mid → Low

Word Level
High → Mid

Mid → Low
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Tonal Affixation and Register Lowering Tonal Affixation

Tonal Affixation
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Tonal Affixation and Register Lowering Tonal Affixation

Tonal Affixation (Future)
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Tonal Affixation and Register Lowering Tonal Affixation

Tonal Affixation (Subject Agreement)

36 / 73



Tonal Affixation and Register Lowering Tonal Affixation

Subject Agreement + Register Lowering (Completive)
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Tonal Affixation and Register Lowering Tonal Affixation

Subject Agreement + Register Lowering (Incompletive)
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Tonal Affixation and Register Lowering Tonal Affixation

Tonal Affixation & Contours – Constraints

Assign ∗ to every tone which is notτ
↓
σ dominated by a syllable

*σ3τ
Assign ∗ to every syllable which is associated
to more than two tonal root nodes

MAX τ
Assign ∗ to every morphological tone τ
which is not phonetically realized
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Tonal Affixation and Register Lowering Tonal Affixation

Affixation and Contours at Different Strata

Word Level

Input: = c.
τ
↓
σ

MAX τ *σ3τ

+ a. bElHMH *
b. bElHM *!
c. bElHM+H *!

Morpheme/Stem Level

Input: = c. *σ3τ

τ
↓
σ

MAX τ

+ a. bElHM *
b. bElHMH *!
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Tonal Affixation and Register Lowering Combined Affixation and Lowering

Combined Affixation and Lowering
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Tonal Affixation and Register Lowering Combined Affixation and Lowering

Non-Iterativity of Register Lowering: Object Suffixes
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Tonal Affixation and Register Lowering Combined Affixation and Lowering

Iterativity of Register Lowering: Object Suffixes
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Tonal Affixation and Register Lowering Combined Affixation and Lowering

Iterativity of Register Lowering: Object Suffixes

Low-Mid-Mid Low-Low-Low

◦

l
L

◦

h
L

◦

h
L

→ ◦

l
L

◦

h
L =

◦

h
L =
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Tonal Affixation and Register Lowering Combined Affixation and Lowering

Non-Iterativity of Register Lowering: Object Suffixes

Low-High-Mid Low-Mid-Mid

◦

l
L

◦

h
H

◦

h
L

→ ◦

l
L

◦

h
H =

◦

h
L
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Tonal Affixation and Register Lowering Combined Affixation and Lowering

Constraints on Register Lowering

Assign ∗ to every tonal root node which doesn’t shareSHR [l]
the [l]-register of a preceding root node

UNIFORMITY
Assign ∗ to every spreading [l] span
with different target types

*[l]4
Assign ∗ to every [l]-span which covers
more than 3 tonal root nodes
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Tonal Affixation and Register Lowering Combined Affixation and Lowering

Iterativity of Register Lowering: Object Suffixes

Input: = c. UNIF *[l]4 SHR [l]

+ a. ◦

l
L

◦

h
L =

◦

h
L =

b. ◦

l
L

◦

h
L =

◦

h
L =

*!

c. ◦

l
L

◦

h
L

◦

h
L

*!*
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Tonal Affixation and Register Lowering Combined Affixation and Lowering

Non-Iterativity of Register Lowering: Object Suffixes

Input: = c. UNIF *[l]4 SHR [l]

a. ◦

l
L

◦

h
H =

◦

h
L

*!

+ b. ◦

l
L

◦

h
L =

◦

h
L =

*

c. ◦

l
L

◦

h
H

◦

h
L

**!
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Overwriting

Overwriting
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Overwriting

Tonal Overwriting in Inalienable Plural Possession
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Overwriting

Tonal Overwriting – Constraints (Trommer 2011)

Assign ∗ to every tone which is notτ
↓
σ dominated by a syllable

CONTIGUITYτ
Assign ∗ to every tone which intervenes
between two tautomorphemic tones

MAX |
Assign ∗ to every morphological association
line which is not phonetically realized
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Overwriting

Tonal Overwriting in Inalienable Plural Possession

Input: = c.
τ
↓
σ

CONTτ MAX |

+ a. ku su mi:g

L M M H M
= = =

***

b. ku su mi:g

L M M H M
= =

*! **

c. ku su mi:g

L M M H M

*!*
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Overwriting

Tonal Overwriting in Verbal Noun Formation
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Overwriting

Tonal Overwriting in Verbal Noun Formation (H-Verb)

◦

h
L

σ

◦

h
H L

→

◦

h
L

◦

h
H

σ

L
=

High Mid-Mid
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Overwriting

Tonal Overwriting in Verbal Noun Formation (HL-Verb)

High-Low ◦

h
L

◦

h
H

σ

◦

l
L L

→

Mid-Low ◦

h
L

◦

h
H

σ

◦

l
L L

=
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Overwriting

Tonal Overwriting in Causative Formation
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Overwriting

Tonal Overwriting in Causative Formation (MH-Verb)

Mid-High

H

◦

h
L

σ

◦

h
H L

→

High-Mid

H

◦

h
L
=

σ

◦

h
H L
=
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Overwriting

Tonal Overwriting in Causative Formation (L-Verb)

Low-Low

H

◦

l
L

◦

l
L

σ

L
→

Mid-Low

H

◦

l
L
=

◦

l
L

σ

L
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Tone Shifting and Simplification

Tone Shifting and Simplification
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Tone Shifting and Simplification

Tone Shifting+Simplification in Plurals (Word Level)
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Tone Shifting and Simplification

Same Pattern in Verbal Noun Plurals (Word Level)
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Tone Shifting and Simplification

Aggressive Simplification in the Continuous (Stem Level)
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Tone Shifting and Simplification

Word-Level: No Aggressive Tone Simplification
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Tone Shifting and Simplification

Stem Level: No Simplification to Light Syllables
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Tone Shifting and Simplification

Stratal Organization

Stem Level

I Aggressive: Simplification of some contours affects
syllables prespecified for tone

I Weight-sensitive: Simplification only shifts tone to heavy
syllables

Word Level

I Opportunistic: Simplification of contours only affects
toneless syllables

I Weight-insensitive: Simplification affects all syllables
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Tone Shifting and Simplification

Shifting+Simplification in Antipassives (Stem Level)
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Tone Shifting and Simplification

Constraints on Tone Simplification

Assign ∗ to every phonetic melody tone contour HL*CONTOURHL
associated to a single syllable

Assign ∗ to every phonetic tone contour*CONTOUR
associated to a single syllable

Assign ∗ to every tone contour*CONTOURlight
associated to a single light syllable

Assign ∗ to every melody tone which is syllable-initial
τ-LIN

in the input, but not in the output
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Tone Shifting and Simplification

Stem-Level Tone Simplification: HL

Completive:
Input: = b. *CONTlight *CONTHL *CONT

a. firH s@L *!
+ b. firHL s@ * *

Antipassive:
Input: = b. *CONTlight *CONTHL *CONT

+ a. firH @nL(h)

b. firHL @nh * *

Continuous:
Input: = b. *CONTlight *CONTHL *CONT

+ a. firH @nL(H) *
b. firHL @nH * *
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Tone Shifting and Simplification

Stem-Level Tone Simplification: ML

Completive:
Input: = b. *CONTlight *CONTHL *CONT τ-LIN |

a. firM s@L *!
+ b. firML s@ *

Antipassive:
Input: = b. *CONTlight *CONTHL *CONT τ-LIN

+ a. firM @nL(h)

b. firML @nh *!

Continuous:
Input: = b. *CONTlight *CONTHL *CONT τ-LIN

a. firM @nL(H) * *!*
+ b. firML @nH *
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Tone Shifting and Simplification

Word-Level Tone Simplification:

Perfect:
Input: = b. τ-LIN *CONT *CONTlight *CONTHL

a. p@rH r@rLH *! *
+ b. p@rHL r@rH * *

Plural:
Input: = b. τ-LIN *CONT *CONTlight *CONTHL

+ a. pirH @gL

b. pirHL @g *! *
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Tone Shifting and Simplification

Summary

Featural Affixation uses:

I same mechanisms as spreading

I same featural representations

I same morphophonological strata
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Tone Shifting and Simplification
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