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1 Introduction
1.1 Cyclic spell­out in syntax and phonology

A key hypothesis in contemporary work:
Phasal computation explains both syntactic locality and cycles in phonology/prosody.

(E.g. Marvin 2002; Newell 2009; Embick 2010; Samuels 2012; Sande et al. 2020 a.o.;
At this conference: Sande, this morning, Fenger et al. & Newell, just now).

Focus today:
1. Are syntactic phases and morphophonological domains parallel?

▷ Considerable debate about which heads are phases exactly (vP, DP, PP, category­
defining heads, and possibly Appl)

▷ Additional mechanisms sometimes suggested to account for apparent diver­
gences (d’Alessandro and Scheer 2015; Cheng andDowning 2016; Fenger 2020)

2. Is there strict (phonological) phase impenetrability?

▷ Syntactic phase impenetrability delivers successive cyclicity, though these ef­
fects could derive from cyclic linearization (Fox and Pesetsky 2005; Davis 2020)

▷ At PF, phase impenetrability explains why phonological processes fail to apply
across some morpheme boundaries, such as vowel deletion in Ojibwe:

(1) Vowel hiatus tolerated across phase boundary:
a. nameː­ag

sturgeon­PL
→ nameː­g

sturgeon­PL
b. giː­aːgam­ose

PST­snowshoe­walk
→ giː­aːgam­ose

PST­snowshoe­walk
(Ojibwe; Newell and Piggott 2014:332–333)

▷ But also processes that can apparently alter the content of lower domains (e.g.
Lowenstamm 2010; Embick 2013)

*My thanks to David Adger, Hagit Borer, Adam Chong, Paula Fenger and Linnaea Stockall for
comments and discussion, as well as the audience of the Verbal Domains workshop in Newcastle in
2023 for feedback on an earlier version of this talk. Email: c.vanurk@qmul.ac.uk

1.2 Cyclicity in Dinka nonconcatenative morphology
▷ Western Nilotic languages are well­known for rich systems of nonconcatenativemor­

phology within a monosyllabic root (e.g. Andersen 1993 et seq; Reh 1996).
▷ Dinka (South Sudan) has extensive paradigms of verbal morphology, so that verbs
routinely containmultiple nonconcatenative morphemes:

(2) Centripetal triggers breathy voice, 1SG vowel lowering:
Root Centripetal 1SG 1SG centripetal Meaning

(breathy voice (lowering) (breathy voice
+ fronting) + lowering)

wèc wè̤ec wɛ̀ɛc wɛ̤̀ɛc ‘kick’
bàr bɛ̤̀ɛr bàar bà̤ar ‘take along’
mìit mì̤iit mjɛ̀ɛɛt mjè̤eet ‘pull’
(Agar; Andersen 1993:28; Andersen 2017:12–13)

⇒ Many morphemes are realized in the same place and via similar processes. A
great testing ground for the effects of cyclicity!

▷ In addition, there is detailed work investigating syntactic phase boundaries in Dinka
(Van Urk 2015, 2018; Van Urk and Richards 2015; Keine and Zeijlstra 2023).

Contributions of this talk:

1. Do syntactic phases correspond to PF domains?

Answer: Yes!

▷ Syntactic diagnostics line up with a well­known distinction between inner
and outer morphology in Western Nilotic.

▷ Templatic restrictions and tonal allomorphy show the root + inner morphol­
ogy is a locality domain, providing evidence for a clause­internal phase.

2. Can we find any evidence of phase impenetrability?

Answer: A little, but mainly no!

▷ Inner and outer morphemes trigger the same processes of nonconcatena­
tive morphology, altering vowel quality, length, tone

▷ At the same time, some phonological properties (voice quality) are fixed
in the inner domain (the vP phase).

⇒ In Dinka, phonological material remains accessible to outer morphemes.
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2 Successive cyclicity and the vP phase
Van Urk (2015, 2018) & Van Urk and Richards (2015):
Two morphosyntactic effects diagnose a clause­internal phase.

1. Movement satisfies the V2 property of each intervening verb:

(3) Yè
be

ŋó̤
what

cí̤i
PRF.OV

Áyèn
Ayen.GEN

[vP cɔ̤̂ɔk
make.NF

[cɛ́ɛm
eat.OV

Bôl
Bol.GEN

]]?

‘What has Ayen made Bol eat?’

2. Movement leaves a copied pronoun kêek before intervening verbs:

(4) Yè
be.3SG

kɔ̂ɔc­kò
people­which

yí̤i
be.OV

Bôl [vP
Bol.GEN

kêek
3PL

luêeel
say.NF

è̤
C
cí̤i
PRF.OV

Áyèn [vP
Ayen.GEN

kêek
3PL

tî̤iŋ]]?
see.NF

‘Which people is Bol saying that Ayen has seen?’

2.1 V2 in the verb phrase
▷ Dinka is a Western Nilotic language (South Sudan). Van Urk (2015, 2018) and Van
Urk and Richards (2015) argue for a vP phase, with data from Dinka Bor.

▷ Dinka has clause­level verb­second: the highest verb/auxiliary obligatorily moves to
second position.

(5) Clause­level verb­second in Dinka:
a. Ayén

Ayen
à­càm
3S­eat

cuî̤in
food

nè̤
P

pǎal.
knife

‘Ayen is eating food with a knife.’
b. Cuî̤in

food
à­cɛ́ɛm
3S­eat.OV

Áyèn
Ayen.GEN

nè̤
P

pǎal.
knife

‘Food, Ayen is eating with a knife.’

▷ There is a V2 effect in the verb phrase also! A transitive object must precede an
in­situ lexical verb:

(6) V2 in the verb phrase with in­situ verb:
a. Yî̤in

2SG
bé̤
FUT

[vP mìir
giraffe

tî̤iŋ]
see.NF

‘You will see a giraffe.’
b. *Yî̤in

2SG
bé̤
FUT

[vP tî̤iŋ
see.NF

mìir].
giraffe

‘You will see a giraffe.’

▷ In ditransitives, one object precedes and one follows the verb:

(7) One object before the verb in ditransitives:
a. Yî̤in

2SG
cé̤
PRF

[vP Bòl
Bol

gâam
give.NF

cáa
milk

akó̤l].
day

‘You have given Bol milk in the afternoon.’
b. Yî̤in

2SG
cé̤
PRF

[vP cáa
milk

gâam
give.NF

Bòl
Bol

akó̤l].
day

‘You have given Bol milk in the afternoon.’

2.2 Two reflexes of successive cyclic movement

Observation: This object position is also the target for intermediate movement.

▷ First, movement out of a verb phrase must satisfy its V2 property:

(8) Object movement must transit through Spec­vP in ditransitives:

a. Yè
be.3SG

ŋó̤
what

cí̤i
PRF.OV

môc
man.GEN

[vP yiê̤en
give.NF

Ayén]?
Ayen

‘What has the man given Ayen?’
b. *Yè

be.3SG
ŋó̤
what

cí̤i
PRF.OV

môc
man.GEN

[vP Àyén
Ayen

yiê̤en]?
give.NF

‘What has the man given Ayen?’

c. Yè
be.3SG

ŋà
who

cí̤i
PRF.OV

môc
man.GEN

[vP yiê̤en
give.NF

kìtáap]?
book

‘Who has the man given the book to?’
d. *Yè

be.3SG
ŋà
who

cí̤i
PRF.OV

môc
man.GEN

[vP kìtáap
book

yiê̤en]?
give.NF

‘Who has the man given the book to?’

(9) Movement must transit through Spec­vP in causatives:

a. Yè
be.3SG

ŋó̤
what

cí̤i
PRF.OV

Áyèn
Ayen.GEN

[vP cɔ̤̂ɔk
make.NF

[cɛ́ɛm
eat.OV

Bôl
Bol.GEN

]]?

‘What has Ayen made Bol eat?’
b. *Yè

be.3SG
ŋó̤
what

cí̤i
PRF.OV

Áyèn
Ayen.GEN

[vP Bòl
Bol

cɔ̤̂ɔk
make.NF

[cɛ́ɛm
eat.OV

]]?

‘What has Ayen made Bol eat?’

c. Yè
be.3SG

ŋà
who

cí̤i
PRF.OV

Bôl
Bol.GEN

[vP cɔ̤̂ɔk
make.NF

[càm
eat

cuî̤in]]?
food

‘Who has Bol made eat the food?’
d. *Yè

be.3SG
ŋà
who

cí̤i
PRF.OV

Bôl
Bol.GEN

[vP cuî̤in
food

cɔ̤̂ɔk
make.NF

[càm
eat

]]?

‘Who has Bol made eat the food?’
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▷ Second, long­distance movement of a plural phrase leaves the plural pronoun kêek
in each Spec­vP position on the path of movement (Van Urk 2018):

(10) Pronoun copying at each vP edge:

Yè
be.3SG

kɔ̂ɔc­kò
people­which

yí̤i
be.OV

Bôl [vP
Bol.GEN

kêek
3PL

luêeel
say.NF

è̤
C
cí̤i
PRF.OV

Áyèn [vP
Ayen.GEN

kêek
3PL

tî̤iŋ]]?
see.NF

‘Which people is Bol saying that Ayen has seen?’

⇒ Obligatory intermediate movement suggests a clause­internal phase in Dinka.

What is the size of this clause­internal domain?

▷ This domain is below the passive (sec. 3), but includes argument structure mor­
phology such as applicative and antipassive.

▷ A number of adverbial auxiliaries can surface in the vP domain (Andersen 2007):

(11) Adverbial auxiliaries in the vP domain:
a. Tìik

woman
à­cé̤
D-PRF

[vP cuî̤in
food

dâac
do.quickly.NF

t̪àaal].
cook.NF

‘The woman has cooked the food quickly.’ (Bor)
b. … [bè̤

FUT.3SG
[vP ɲîn

eye
bɛ̀ɛr
do.again.NF

lɔ̤̀ɔk
do.afterwards.NF

ŋɔ̤̀ɔŋ].
be.poor.NF

‘…to be worried again.’ (idiomatic) (Agar; Andersen 2007:102)

▷ In contrast, the perfect auxiliary cé̤, the negative clitic cè̤, and the negative perfect kê̤ec
only appear in clause­level second position (Andersen 2007):1

(12) Perfect cé̤ and negative kê̤ec in second position:
a. Ayén

Ayen
à­cé̤
D-PRF

[vP cuî̤in
food

câam
eat.NF

nè̤
P

pǎal].
knife

‘Ayen has eaten food with a knife.’ (Bor)
b. Tìik

woman
à­kê̤ec
D-NEG.PRF

[vP t̪àal].
cook.AP.NF

‘The woman has not cooked.’ (Agar; Andersen 2002:95)

⇒ This domain is relatively low in the clause, below aspect, negation, and passive. I’ll
continue to label this inner domain the vP domain.2

1There is dialectal variation with the future auxiliary bè̤, which can be in the inner domain in Bor
(Van Urk and Richards 2015:p. 123), but remains outside of it in Agar (Andersen 2007:p. 95). This aux­
iliary is derived from the motion verb bɔ̤́ ‘come’ (Andersen 2007:98), and so could variably instantiate
a Tense head (Agar) or a semantically bleached motion verb (Bor).

2I posit two separate heads for two functions often associated with v: a category­defining head that
combines with the root (below argument structure morphology and any adverbial auxiliaries), and a
phase head that hosts object movement (above argument structure morphology and auxiliaries).

3 Nonconcatenative morphology in Dinka
Dinka roots are usually restricted to a monosyllabic template. Within the root, distinctions
in length, tone, and voice quality are used to mark morphological categories.

Where would the phasal boundary lie in this morphological system?

▷ Syntactic diagnostics converge with Andersen’s (1993) division between outer (“in­
flectional”) and inner (“derivational”) morphology.

▷ All inner morphology remains on the in­situ verb when an auxiliary is present:

(13)

Outer morphology (OV)︷ ︸︸ ︷
Mariàal à­cè̤ bí̤i d̪á̤aŋ­dè
Marial D-NEG FUT. OV boy­3S

[vP

Inner morphology (APPL)︷ ︸︸ ︷
mèt̪ t̪áat tìik ].
child beat. APPL .NF woman

‘Marial’s boy will not beat the child for the woman tomorrow.’
(Agar; Andersen 1992:7)

3.1 Monosyllabicity in Dinka roots
▷ I’ll make use of data from the Agar variety Andersen (1993, 2014, 2017), as well as
Luanyjang (Remijsen and Ladd 2008; Ladd et al. 2009; Remijsen andManyang 2009).

▷ Dinka roots are generallymonosyllabic with an obligatory onset and coda:

(14) Noun Meaning Verb Meaning
a. jòom ‘wind’ e. máaan ‘hate.NF’
b. kít ‘color’ f. kóoot ‘care.for.NF’
c. pjè̤en ‘viper’ g. kwǎ̤at̪ ‘wrap.NF’
d. gwɛ̀ɛl ‘collar bone’ h. těet ‘pick.NF’

(Luanyjang; Remijsen and Ladd 2008:180,186, Remijsen and Manyang 2009:115,119)

Andersen (1993:2) and Remijsen and Manyang (2009:114) give the template in (15):3

(15) Surface template for Dinka nouns and verbs:
C (w) (j) V (V) (V) C

Length, voice, and tone in Dinka roots

▷ Dinka vowels display a ternary contrast in length (Remijsen and Gilley 2008):4

(16) Short Long Overlong
láŋ ‘k.o. berries làaŋ ‘k.o. berry’ lǎaaŋ ‘slave’
kít ‘color’ kî̤it ‘colors’ kî̤iit̪ ‘cloth bag’
cól ‘mouse’ cǒol ‘charcoal’ còool ‘charcoal.PL’

3The underlying form of roots is more restricted and maximally permits a long vowel and one glide
(Andersen 1993, 2014; Ladd and Blum 2021).

4Luanyjang examples are taken from the Remijsen (2013) corpus of noun pairs, where a source is
not specifically indicated.
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▷ Most Dinka dialects distinguish three or four tones, high /◌́/, low /◌̀/, falling /◌̂/, and
sometimes also rising /◌̌/.

▷ Finally, vowels show a binary contrast betweenmodal/creaky voice (unmarked) and
breathy voice /◌̤/, in all vowels except u:5

(17) Unmarked Breathy
ɟáak ‘pelican’ ɟǎ̤al ‘visitor, guest’
gwét̪ ‘Nile perch’ gwé̤t ‘bead’
ŋɛ́ɛɛr ‘k.o. gazelle’ nwɛ̤̀ɛɛr ‘Nuer’
kìiir ‘big river’ kì̤iir ‘thorny k.o. tree’
tóoc ‘swamp’ tò̤oɲ ‘pot’
rwɔ̀ɔŋ ‘stone of fruit’ rwɔ̤̂ɔn ‘year’

wṳ́uk ‘wing’

3.2 Inner and outer morphology in Dinka
Andersen (1992, 1993) draws a distinction between two types of morphology in Dinka’s
verbal paradigms:6

Table 1. Verbal paradigm of mîit ‘pull’.
Transitive CF CP APPL APPL.AP AP

SV mìit mîiit mì̤iit mî̤it mî̤iit mì̤it
OV míiit míiit mí̤iit mí̤it mí̤iit mí̤iit
NF mîiit mjɛ̂ɛɛt mjè̤eet mjê̤et mjê̤eet mí̤iit
1SG mjɛ̀ɛɛt mjɛ̂ɛɛt mjè̤eet mjê̤et mjê̤eet mjè̤eet
2SG mîit mjɛ̀ɛɛt­é̤ mí̤iit mjè̤et­é̤ mjè̤eet­é̤ mjè̤eet­é̤
3SG mìiit mîiit mì̤iit mî̤it mî̤iit mì̤iit
1PL mìit­kṳ́ mîiit­kṳ̀ mí̤iit­kṳ̀ mî̤it­kṳ̀ mî̤iit­kṳ̀ mì̤it­kṳ́
2PL mjɛ̀ɛt­ká̤ mjɛ̂ɛɛt­kà̤ mjé̤eet­kà̤ mjê̤et­kà̤ mjê̤eet­kà̤ mjè̤et­ká̤
3PL mìit­ké̤ mîiit­kè̤ mí̤iit­kè̤ mî̤it­kè̤ mî̤iit­kè̤ mì̤it­ké̤
PASS mîit mî̤iit­è̤ mî̤iit­è̤ mî̤it­è̤ mî̤iit­è̤ —
PASS.OBLV mîiit­è̤ mî̤iit­è̤ mî̤iit­è̤ mî̤it­è̤ mî̤iit­è̤ mî̤iit­è̤

1. Inner morphology (horizontal, traditionally “derivational”):
Associated motion marking (centrifugal, CF, and centripetal, CP), the applicative
(APPL), and the antipassive (AP)

2. Outer morphology (vertical, traditionally “inflectional”):
Agreement, passive (PASS), and Austronesian­style voice morphology (Subject Voice
(SV), Object Voice (OV), and Oblique Voice (OBLV)), as well as the non­finite (NF),
though see below

5I follow Andersen and mark voice and tone only on the first vowel.
6The layout of these paradigms may suggest that a verb is always the combination of one inner and

one outer category. But this is not the case. Both inner categories and outer categories can stack, as
evident in the applicative antipassive and the passive Oblique Voice (see also the non­finite).

3.3 Inner morphology is in the vP

Claim: The vP phase corresponds to the domain of inner morphology.

Without an auxiliary:
The verb raises to second position (because of clause­level V2) and carries along
both inner and outer morphology:

(18) Inner and outer morphology on raised verb:
Outer morphology (OV)︷ ︸︸ ︷

Wéŋ à­mí̤it d̪ɔ̤̀ɔk
cow D­pull. APPL.OV boy

[vP

Inner morphology (APPL)︷ ︸︸ ︷
mòc nè̤ ɟwjê̤en ].
man P rope

‘The cow, the boy is pulling for the man with the rope.’
(Agar; Andersen 1992:13)

When an auxiliary is present:
Inner morphology stays on the in­situ verb, but outer morphology is on the auxiliary:

(19) Inner morphology on verb, outer morphology on auxiliary:

Outer morphology (OV)︷ ︸︸ ︷
Mariàal à­cè̤ bí̤i d̪á̤aŋ­dè
Marial D-NEG FUT. OV boy­3SG

[vP

Inner morphology (APPL)︷ ︸︸ ︷
mèt̪ t̪áat tìik ].
child beat. APPL .NF woman

‘Marial’s boy will not beat the child for the woman tomorrow.’
(Agar; Andersen 1992:7)

⇒ There is one exception (the non­finite)! But the non­finite is inner morphology, and does
not combine with outer morphology because only finite verbs raise to 2nd position.

A clausal hierarchy with two domains:

(20) Clausal hierarchy for Dinka:
CP phase (“outer”)︷ ︸︸ ︷

(C ­ T ­ Neg/Perf); Agr/Voice; Pass

vP phase (“inner”)︷ ︸︸ ︷
NF ­ Appl/CF/CP ­ AP ­ Root

(Slashes indicate heads that do not combine and may occupy the same position. Semi­
colons separate heads that either combine or do not co­occur for independent reasons,
but for which I have no evidence that bears on order.)
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4 An inner domain in morphology

Question: Does the root plus inner morphology constitute a locality domain?

Yes!

1. The root with inner morphemes must obey the monosyllabic template. Only outer
morphemes can be expressed via affixation.

2. Only inner morphemes show allomorphy based on verb class. A phase boundary
means outer morphology cannot “see” verb class.

4.1 Inner morphemes obey the monosyllabic template
Consider again outer and inner morphology in the verbal paradigms of the verb mîit ‘pull’
(Andersen 2017:12):

Table 2. Verbal paradigm of mîit ‘pull’.
Transitive CF CP APPL APPL.AP AP

SV mìit mîiit mì̤iit mî̤it mî̤iit mì̤it
OV míiit míiit mí̤iit mí̤it mí̤iit mí̤iit
NF mîiit mjɛ̂ɛɛt mjè̤eet mjê̤et mjê̤eet mí̤iit
1SG mjɛ̀ɛɛt mjɛ̂ɛɛt mjè̤eet mjê̤et mjê̤eet mjè̤eet
2SG mîit mjɛ̀ɛɛt­é̤ mí̤iit mjè̤et­é̤ mjè̤eet­é̤ mjè̤eet­é̤
3SG mìiit mîiit mì̤iit mî̤it mî̤iit mì̤iit
1PL mìit­kṳ́ mîiit­kṳ̀ mí̤iit­kṳ̀ mî̤it­kṳ̀ mî̤iit­kṳ̀ mì̤it­kṳ́
2PL mjɛ̀ɛt­ká̤ mjɛ̂ɛɛt­kà̤ mjé̤eet­kà̤ mjê̤et­kà̤ mjê̤eet­kà̤ mjè̤et­ká̤
3PL mìit­ké̤ mîiit­kè̤ mí̤iit­kè̤ mî̤it­kè̤ mî̤iit­kè̤ mì̤it­ké̤
PASS mîit mî̤iit­è̤ mî̤iit­è̤ mî̤it­è̤ mî̤iit­è̤ —
PASS.OBLV mîiit­è̤ mî̤iit­è̤ mî̤iit­è̤ mî̤it­è̤ mî̤iit­è̤ mî̤iit­è̤

▷ Table 2 displays a mix of nonconcatenative morphology and suffixation. All suffixes
express outer morphology, while inner morphology is never marked by affixation.7

▷ The same observation extends to the limited inventory of prefixes, which combine
with all finite forms in Table 2 and are clearly part of the outer domain also:

(21) Outer prefixes:
Declarative particle à/áa­
Past é̤­

Proposal:
Phases may obligatorily correspond to prosodic constituents (Kahnemuyipour 2004;
Adger 2007; Kratzer and Selkirk 2007). The first phase in Dinka maps to a syllable.8

7The same asymmetry appears in related languages (e.g. Anywa, Reh 1996; Nuer, Reid 2020).

4.2 Allomorphy based on verb class
▷ Another piece of evidence that the inner domain is a phasal domain comes from allo­

morphy in grammatical tone.
▷ Most morphological categories in Dinka are associated with changes in tone in the

root. But only inner morphemes show verb class variation in the exponents of these!

⇒ The lack of allomorphy in outer morphemes reflects the presence of a phase boundary.

Four verb classes

▷ Andersen (1993) distinguishes four classes of transitive verbs, based on the tone they
carry in the transitive non­finite (an inner morpheme):9

(22) Tone in the non­finite involves four verb classes:
CVC/F CVC/L CVVC/F CVVC/H
gṳ̂ut ‘stab.NF’ tèeŋ ‘dust.NF mîiit ‘pull.NF’ téeem ‘cut.NF’
t̪ɔ̤̂ɔr ‘spear.NF’ nàaj ‘plait.NF’ lêeer ‘roll.NF’ ŋáaaɲ ‘open.NF

(Agar; Andersen 1992:23–24,28–29, Andersen 2017:10–13)

▷ Variation in grammatical tone based on verb classes is found in a range of inner cat­
egories: the centrifugal, applicative, antipassive, and applicative antipassive.

▷ No outer category displays a regular pattern of tonal allomorphy. Instead, we find
patterns of consistent replacive tone.10

Object Voice (OV), for instance, is always marked by a replacive high tone:

(23) Tone in the Object Voice involves consistent tone:11
CVC/F CVC/L CVVC/F CVVC/H
gṳ́ut ‘stab.OV’ téeŋ ‘dust.OV’ míiit ‘pull.OV’ téeem ‘cut.OV’
t̪ɛ̤́ɛr ‘spear.OV’ nɛ́ɛj* ‘plait.OV’ léeer ‘roll.OV’ ŋɛ́ɛɛɲ* ‘open.OV’

(Agar; Andersen 1992:28–29, Andersen 2017:10–13)

Proposal:
Outermorphemes are separated from the root by a phase boundary, and so cannot “see”
the root for the purposes of allomorphy (Bobaljik 2000, 2015; Embick 2010).12

8An alternative may be to make use of the notion of a morphological stem, the level at which the
monosyllabic template would be enforced. In any case, it is clear that the root plus inner morphemes is
a significant morphological domain in Dinka.

9Note that the non­finite also triggers lengthening.
10There are tonal patterns based on verb class in the passive and 2SG of the simple transitive. In both

cases, though, the regular exponent of the outer category is missing. It is not clear that these forms
involve an outer morpheme. I present an analysis of the resulting tonal pattern in Van Urk (In prep.).

11Forms marked with * are constructed based on Andersen’s description.
12I propose tone variation reflects the realization of a verbal categorizing head (these patterns are
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5 Partial opacity in Dinka morphophonology

Question: Do we find phase impenetrability in Dinka morphophonology?

A little bit, but mainly no!

▷ Inner and outer morphology trigger the same nonconcatenative processes, altering
vowel quality, length, and tone.

▷ At the same time, some phonological changes do only occur in the inner domain,
such as the introduction of breathy voice.

⇒ In Dinka at least, no strict phase impenetrability!

5.1 Absence of opacity in vowel fronting and lowering

Two processes of nonconcatenative marking:
Nonconcatenative morphology in Dinka is typically expressed through vowel fronting
or vowel lowering, described by Andersen (1993) via three distinct vowel “grades”:

Table 3. Dinka vowel grades.
Creaky Breathy

Root vowel (Grade 1) i e a ɔ o i̤ e̤ a̤ ɔ̤ o̤ ṳ
Fronting (Grade 2) i e ɛ ɔ o i̤ e̤ ɛ̤ ɔ̤ o̤ ṳ
Lowering (Grade 3) jɛ ɛ a a wɔ je̤ ɛ̤ a̤ a̤ ɔ̤ wo̤

How to read Table 3:

Grade 1: The underlying vowel in the root.13

Vowel fronting (Grade 2): A number of different inner and outer categories involve vowel
fronting, primarily of the central vowel a:

(24) Root 3SG Applicative Meaning
(fronting) (fronting)

t̪à̤r t̪ɛ̤̀ɛr t̪ɛ̤́ɛr ‘spear’
gṳ̀t gṳ̀ut gṳ́ut ‘stab’
mìit mìiit mî̤it ‘pull’

(Agar; Andersen 2017:10–12)

unique to verbs), contributing a “theme tone”. Spell­out rules for this head will not be able to reference
outer morphemes, in line with Bobaljik (2000, 2015) and Embick (2010). See Van Urk (In prep.).

13This vowel is most frequent and surfaces in unmarked forms (see Andersen 1993, 2017).

Vowel lowering (Grade 3): Other morphological categories systematically involve vowel
lowering (and breaking of peripheral vowels), except with a:

(25) Root 1SG NF Applicative14 Meaning
(lowering) (lowering)

t̪à̤r t̪à̤ar t̪á̤ar ‘spear’
gṳ̀t gwò̤ot gwó̤ot ‘stab’
mìit mjɛ̀ɛɛt mjê̤et ‘pull’

(Agar; Andersen 2017:10–12)

▷ Vowel fronting and lowering mark a wide range of morphological categories, both
outer (1SG, 3SG, etc.) and inner (applicative, non­finite, etc.).

▷ Vowel fronting and lowering also trigger lengthening and changes in tone.

No evidence here for strict phase impenetrability!

▷ The inner domain is not opaque

▷ Higher affixes can induce changes in vowel quality, length, and grammatical tone

▷ In fact, when morphemes compete for realization, the outermost morpheme
wins out (Inkelas 1998; Alderete 2001; Rolle 2018). (See Appendix.)

5.2 Partial opacity in voice quality
Is there any evidence of phase impenetrability?

Observation: Voice quality does become fixed in the inner domain.

▷ In outer morphology: Vowel fronting never changes the voice quality of the root
vowel. Creaky vowels remain creaky and breathy vowels remain breathy (26).

(26) Vowel fronting never changes voice quality in outer morphology:
Root 3SG Meaning

(fronting)
làt lɛ̀ɛt ‘insult’
màat̪ mɛ̀ɛɛt̪ ‘smoke’
nà̤k nɛ̤̀ɛk ‘kill’
djà̤ŋ djè̤eŋ ‘stir’

(Agar; Andersen 1993:11,12)

14Most inner categories are associated with vowel fronting, but the non­finite is expressed via vowel
lowering. The non­finite applicative illustrates, because the transitive non­finite is irregularly Grade 1.
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▷ In inner morphology: Vowel fronting can introduce a shift to breathy voice, such
as in the applicative, centripetal and antipassive.

(27) Vowel fronting adds breathy voice in applicative:
Root Applicative Meaning

(fronting + breathy voice)
bàr bɛ̤́ɛr ‘take along’
nàj nɛ̤̂ɛj ‘plait’
ŋàaɲ nɛ̤́ɛɲ ‘open’

(Agar; Andersen 1992:29, Andersen 2017:11,14)

(28) Vowel fronting adds breathy voice in centripetal:
Root Centripetal Meaning

(fronting + breathy voice)
bàr bɛ̤̀ɛr ‘take along’
tèem tè̤eem ‘cut’
tòoc tṳ̀uuc ‘send’

(Agar; Andersen 1992:29,37, Andersen 2017:11)

(29) Vowel fronting adds breathy voice in antipassive:
Root Antipassive Meaning

(fronting + breathy voice)
bàr bɛ̤̂ɛr ‘take along’
màan mɛ̤̀ɛn ‘hate’
ràak rɔ̤̀ɔk ‘milk’

(Agar; Andersen 1992:41,42, Andersen 2017:11,18)

Note: Shift to breathy voice triggers an independent process of vowel raising (which,
as a result, is only found in the inner domain) (see Andersen 2017:sec. 4).

⇒ Vowel fronting is able to shift voice quality in the inner domain. (A similar asymmetry
obtains for number and case: only vowel fronting for number introduces breathy voice.)

Some qualities are fixed in the inner domain, but others are not:15

▷ Voice quality is fixed and cannot be altered by outer morphology16

▷ But outer morphology can still front and lower a vowel

No obvious qualitative difference in opaque vs. non­opaque phonological properties.

15Similar asymmetries exist in related Nilotic languages. In Shilluk and Anywa, for example, only
inner morphology appears to alter the [ATR] quality of the root (Reh 1996; Remijsen and Ayoker 2022).

16Andersen (2017) describes a difference between inner and outer morphology when it comes to
vowel fronting that can also be explained in these terms. In outer morphology, vowel fronting only
affects the central vowel a. But inner morphemes also optionally trigger fronting of the back vowel ɔ/ɔ̤.
This difference can be modeled if backness, like voice quality, is fixed in the first cycle.

What model of cyclicity captures partial opacity?

▷ I adopt a family of phase faithfulness constraints in the phonological grammar
(Šurkalović 2013; McPherson 2014; McPherson and Heath 2016):

(30) IDENTPHASE[X]: Assign a violation mark for a feature X present in a phase
in the input that is not present in the output.

▷ High ranking of constraints like (30), such as IDENTPHASE[±breathy] (Dinka) orMAX-
PHASEV (Ojibwe), ensures that phonological properties can be fixed in the first cycle.

▷ But changes in vowel height and frontness can still occur in later cycles! No necessary
difference in properties that become fixed and those that do not.

⇒Consequence: No aspect of the output of previous cycles is inaccessible, but morphemes
in inner domains can always affect greater changes.

Conclusion
1. Are syntactic phases and morphophonological domains parallel?

▷ Syntactic diagnostics for a clause­internal domain line up exactly with a mor­
phological distinction between inner and outer morphology.

▷ These facts provide novel evidence for a a clause­internal vP phase (contra
Keine and Zeijlstra 2023).

2. Is there strict phase impenetrability?

▷ Cyclic evaluation of a phasal domain does not render phonological structure
inaccessible. In Dinka, the content of the root remains visible to cyclic insertion
of outer morphemes.

▷ At the same time, there are morphophonological rules that only apply in a phase,
which I attributed to phase faithfulness (Šurkalović 2013; McPherson 2014).

Abbreviations used for Dinka:
AP = antipassive, APPL = applicative, CF = centrifugal, CP = centripetal, D = declarative, FUT
= future, GEN = genitive, NEG = negation, NF = non­finite, PASS = passive, OBLV = Oblique
Voice, OV = Object Voice, PRF = perfect, SV = Subject Voice
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Appendix: Outermost wins
▷ Exceptions to phonological phase impenetrability have sometimes been treated in a
later non­cyclic phrasal phonology.

▷ But replacive morphology in Dinka is cyclic! In competition, the outermost wins, in
vowel lowering and fronting as well as replacive tone (Inkelas 1998; Rolle 2018).

⇒ Kalin and Weisser (2022): Outermost wins may follow from bottom­up cyclic inser­
tion, since replacive morphology by a morpheme M is necessarily inward­looking (31).

(31) …

…

…

…

X
phon

Y
phon

M

Z

A

No phonological content yet!

︷︸︸︷

Has content, so in the scope of replacive morphology

︷︸︸︷

The outermost generalization: lowering above fronting→ lowering wins

▷ Some outer morphemes trigger vowel lowering (Grade 3), such as 1SG and 2PL:

(32) 1SG and 2PL trigger vowel lowering:
Root 1SG 2PL Meaning

(lowering) (lowering)
wèc wɛ̀ɛc wɛ́c­kà̤ ‘kick’
bàr bàar bár­kà̤ ‘take along’
mìit mjɛ̀ɛɛt mjɛ̀ɛt­ká̤ ‘pull’
(Agar; Andersen 1993:28; Andersen 2017:12–13)

▷ When we combine these with inner morphemes that trigger vowel fronting, the higher
morpheme wins and only vowel lowering is observed:

(33) Outer vowel lowering wins over inner vowel fronting:
Root Centripetal 1SG centripetal 2PL centripetal Meaning

(fronting) (lowering wins) (lowering wins)
wèc wè̤ec wɛ̤̀ɛc wɛ̤̀ɛc­ká̤ ‘kick’
bàr bɛ̤̀ɛr bà̤ar bà̤ar­ka ‘take along’
mìit mì̤iit mjè̤eet mjè̤eet­ka ‘pull’
(Agar; Andersen 1992:28, Andersen 2017:12–13)

The outermost generalization: fronting above lowering→ fronting wins

▷ Resolution in favor of lowering is not phonologically determined. Nouns have a con­
figuration in which a fronting morpheme is higher than a lowering morpheme.

▷ Locative case is marked by vowel fronting (Andersen 2002:sec. 4.3).

(34) Locative case triggers vowel fronting:
Root Locative Meaning

(fronting)
atà̤ɲ atɛ̤́ɛɛɲ ‘kind of basket’
càam cɛ́ɛɛm ‘left arm’
gò̤om gó̤oom ‘kind of gourd’
(Agar; Andersen 2002:13)

▷ For nouns with vowel lowering for number (Andersen 2014; Ladd and Blum 2021; Van
Urk and Sun 2021), vowel fronting wins out in the locative (Andersen 2002:13):

(35) Vowel fronting for locative case wins over lowering for number:
Singular Locative Meaning
(lowering) (fronting wins)
rjà̤aj rjé̤eej ‘boat’
aɲwɔ̀ɔɔn aɲóoon ‘grass, weed’
ajjɛ̂ɛk ajíiik ‘papyrus mat’
(Agar; Andersen 2002:13)
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Outermost wins in replacive tone

▷ When multiple morphemes impose a replacive tone, the tone associated with the out­
ermost morpheme wins (see also Inkelas 1998; Rolle 2018.

▷ The outer morphemes 2SG (L tone), Object Voice (H tone), and the passive (F tone)
contribute replacive tones. When combined with inner morphemes, such as the cen­
tripetal (L tone) or centrifugal (H/F alternation), the outer grammatical tone wins:17

(36) Tonal pattern of outer OV morpheme wins over inner centrifugal:
Root Centrifugal OV Centrifugal Meaning

(H/F alternation) (H tone wins)
t̪è̤l t̪éel t̪éel ‘pull’
nàj nɛ̂ɛj nɛ́ɛj ‘plait’
mìit mîiit míiit ‘pull’
tòoc tóooc tóooc ‘send’
(Agar; Andersen 2017:13)

▷ Outermost wins follows from bottom­up Vocabulary insertion (Embick 2010;
Kalin and Weisser 2022): replacive morphology must be inward­looking.

▷ This generalization follows if all Dinka nonconcatenative morphology is part of
the cyclic grammar.

17Trommer (2022) argues against outermost wins for Dinka tone, because inner replacive tones seem
to replace some outer tones (e.g. 1SG, 3SG). But Van Urk (In prep.) argues that the relevant outer mor­
phemes never contribute a tone. For some, the only attested tones are in independently irregular forms.
For others, the only evidence for a grammatical tone comes from an L tone in the simple transitive,
which could mark the transitive paradigm itself. See Van Urk (In prep.) for more detail.
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