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1 Introduction

In this talk, I use verbs in the Neo-Aramaic language Turoyo as a
window into derivational timing, asking:

Are exponents (allomorphs) selected in concert with,
or apart from, phonological processes?

Two arguments for a separation of morphology and phonology:

i. Allomorphy is oblivious to phonological considerations.

– Reaffirms previous work; see especially Paster 2006, 2009.

ii. Allomorphy (even if phonologically-conditioned!) is oblivious to
surface-level intervention (e.g., infixation).

– Extends earlier related findings; see e.g. Embick 2010:Ch.
3.4.3 and Myler 2017.

∗Thank you to Byron Ahn, Jonathan Bobaljik, David Embick, Laura
McPherson, Florian Lionnet, Nik Rolle, and Sam Zukoff for extremely help-
ful discussions of this project, to audiences at GLOW 41, Harvard, UPenn, and
UChicago for their comments and suggestions, and to Sebastian Holt for his
(ongoing) English translation of Jastrow’s grammar of Turoyo, without which
this project wouldn’t be possible.

The derivational model that is supported by this data:

(1) (syntax →) exponent choice → phonology

• Assumed by Distributed Morphology (Halle and Marantz 1993,
1994, Embick 2010, i.a.)

• In conflict with P»M Optimality Theory models (McCarthy
and Prince 1993a,b, Mester 1994, Kager 1996, Kim 2010, i.a.)

The layout of the talk:

§2 The basics of Turoyo verbal morphology and phonology

§3 The illuminating behavior of past tense -wa

§4 Implications for the morphology-phonology interface

2 Turoyo verbs: The basics

Turoyo is an endangered Central Neo-Aramaic language1 spoken
originally in southeastern Turkey, and spoken today mainly in a
widespread diaspora community (Weaver and Kiraz 2016).

All data presented come from Jastrow’s (1993) Turoyo grammar.

To build up to the core data in §3, we need to get a handle on
all the basic components of the Turoyo verb: its template (§2.1),
phonology (§2.2), allomorphy (§2.3), and structure (§2.4).

2.1 The basic morphology of Turoyo verbs

Like all Neo-Aramaic languages, Turoyo has rich verbal morphology,
especially w.r.t. agreement.

• The verbal base is a root-and-template form composed from
the root and aspect.2

1The genetic classification of Neo-Aramaic languages/dialects is not uncon-
troversial; see e.g. Coghill (1999) and references therein.

2Jastrow (1993) refers to the (finite) verb bases as varying based on tense, but
it is clear from the existence of separate tense morphemes (and the effect these
morphemes have on the interpretation of the verb) that the primary semantic
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• The verbal base is followed (canonically) by 3 agreement “slots”,
each filled from a different agreement paradigm (B, S, or L):

(2) V.asp -B(#,gen) -S(π,#) -L(π,#,gen)

z@bt
˙catch.impf

-o
-Bf.sg

-@t
-S2sg

-l-e (=z@bt
˙
atle)3

-L-3m.sg
‘you (fem. sg.) catch him’ (p. 135)

nb. Throughout the handout, the morpheme-by-morpheme
breakdown gives the underlying forms of the morphemes,
and surface forms are given in parentheses.

The bold italic capital letter in the agreement glosses indicates the
different paradigms/patterns of agreement:

(i) the “base” set (B), always adjacent to the verb base

– encodes # and gender of an argument

Table 1: B suffixes in Turoyo (p. 125)

B forms

M.SG -∅

F.SG -o

PL -i/-@n

(ii) the “simple” set (S)

– encodes π and # of an argument

– always indexes the same argument as B

(iii) the “ l-initial” set (L)

– encodes π, #, and gender of an argument

– always indexes a different argument than B/S

– consists of a dat morpheme, l, and “personal suffix”

§2.3 will return to the allomorphy in the bolded cells in Tables 1–2.

contribution of the verb base is not temporal but rather aspectual. This accords
with findings about the verb base in other closely related Neo-Aramaic languages
(see, e.g., Hoberman 1989, Coghill 1999).

3We see two general phonological processes in the language at work here:
vowel hiatus resolution (deletion of @) and o→a in closed syllables.

Table 2: S & L suffixes in Turoyo (adapted from p. 128–129)

S form L form

1SG -no -l-i

1PL -na -l-an

2M.SG
-@t

-l-@x
2F.SG -l-ax

2PL -ut(u) -C/n-xu

3M.SG
-∅

-l-e
3F.SG -l-a

3PL -C/n-Ce

2.2 Some basic phonological processes in Turoyo

A number of phonological processes in Turoyo obscure the full form
of the underlying morphemes in verbs. Four will be important here:

• Hiatus resolution: When two vowels are adjacent, one is
deleted;4 as seen in (2)

= hiat (abbreviation I’ll use for annotating examples)

• Lowering: /o/ is realized as [a] in closed syllables; (2)

= low

• Empty C assimilation: An empty consonant slot (C) takes
on the features of an adjacent consonant; (3)

= assim

(3) a. PaC-
det.pl-

malk-e (=Pammalke)
king-pl

‘the kings’ (p. 37)

b. PaC-
det.pl-

èez-e (=Paèèeze)
goat-pl

‘the goats’ (p. 37)

4Vowel hiatus resolution does not consistently delete the first or second vowel
in hiatus, but does consistently delete a particular vowel in a given vowel cluster.
It is beyond the scope of this talk to determine exactly what features regulate
which vowel is deleted.
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• Shortening: A long consonant (or a series of adjacent iden-
tical consonants) is shortened non-intervocalically; (4)

= shrt

(4) a. šarr (=šar)
fight
‘a fight’ (p. 17)

b. Pu-
det.m.sg-

šarr
fight

-aTTe (=PušarraTTe)
-3pl.poss

‘their fight’ (p. 17)

2.3 Allomorphy in the B and L series

Allomorphs of the L morpheme (the dative piece):

(5) L → l / (= l elsewhere), (6a)

→ C / C (= empty C when preceding a cons), (6b)

→ n / pl C (= n when following a plural feature
and preceding a consonant), (6c)

(6) a. z@bt
˙catch.impf

-i
-Bpl

-na
-S1pl

-l-an (=z@bt
˙
inalan)

-L-1pl
‘we catch ourselves’ (p. 135)

b. z@bt
˙catch.impf

-∅
-Bm.sg

-@t
-S2sg

-C-Ce (=z@bt
˙
@tte)

-L-3pl assim,shrt

‘you (masc. sg.) catch them’ (p. 135)

c. z@bt
˙catch.impf

-i
-Bpl

-na
-S1pl

-n-xu (=z@bt
˙
inanxu)

-L-2pl
‘we catch you (pl.)’ (p. 136)

nb. When the C allomorph has no preceding consonant to assimilate
to, it surfaces as default l, (7). (Annotated as dfltL.)

(7) n@šq
kiss.impf

-o
-Bf.sg

-∅
-S3

-C-Ce (=n@šqalle)
-L-3pl low,dfltL

‘she kisses them’ (p. 133)

Exponent choice precedes phonology:

• The l/n/C exponents of the L morpheme do not differentially
impact the phonological well-formedness of the verb word.

– E.g. choosing the elsewhere allomorph in (6b) would result
in the surface form z@bt

˙
@tle (vs. z@bt

˙
@tte).

⋄ z@bt
˙
@tle is in fact the output for ‘you catch him’.

– E.g. choosing the elsewhere allomorph in (6c) would result
in the surface form z@bt

˙
inalxu (vs. z@bt

˙
inanxu)

• The choice of allomorph is often surface opaque.

– E.g., in (6b), the C allomorph is conditioned by being pre-
consonantal, but it is not preconsonantal on the surface.

• No plausible phonological analysis of the l/n/C alternation:

– No general process of consonant nasalization in Turoyo

– No general process of progressive assimilation (apart from
the assimilation applying to empty consonant slots)

Allomorphs of the plural B morpheme (p. 127):

(8) Bpl → -i / (= i elsewhere), (6a,c), (9a)
→ -@n / CC (= -@n in a closed syllable), (9b)

(9) a. gah
˙
ik

laugh.pfv
-i
-Bpl

-∅ (=gah
˙
iki)

-S3
‘they laughed’ (p. 129)

b. n@šq
kiss.impf

-@n
-Bpl

-∅
-S3

-n-xu (=n@šq@nxu)
-L-2pl shrt

‘they kiss you (pl.)’ (p. 127)

• Allomorphy is again surface opaque here (due to shortening).

• In addition, this allomorphy is phonologically “perverse” (anti-
optimizing), creating a phonotactic violation (*CCC).

– Requires repair by shortening.

• (Please suspend any disbelief in Bpl allomorphy until §3.2.)

3



2.4 The structure of Turoyo verbs

Kalin (2018) argues for the following (coarse) structure of the verb:

(10)

Verb
catch.impf

z@bt
˙

BAgr

Bf.sg
-o

SAgr

S2sg
-@t

LAgr

L-3m.sg
-l-e

• Motivated by: (i) the direction of sensitivity of phonologically-
conditioned allomorphy; (ii) person-restricted split-ergativity.

• (See Appendix for more detail.)

2.5 Interim summary

(11) V.asp -B
-#.gen

-S
-π.#

-L+pers.suff
-dat+π.#.gen

(12) L → l / (= l elsewhere)
→ C / C (= empty C slot when preceding a cons)
→ n / pl C (= n when following a plural feature

and preceding a consonant)

(13) Bpl → -i / (= i elsewhere)
→ -@n / CC (= -@n in a closed syllable)

(14) Relevant phonological processes in Turoyo

a. Hiatus resolution (hiat): When two vowels are
adjacent, one is deleted.

b. Lowering (low): /o/ → [a] in closed syllables.

c. Empty C assimilation (assim): An empty conso-
nant slot (C) takes on the features of an adjacent cons.

d. Shortening (shrt): A long cons (or series of identi-
cal adjacent cons) is shortened non-intervocalically.

⇒ Preliminary conclusion: Allomorph choice precedes and
is oblivious to phonological processes.

3 Past tense marking in the Turoyo verb

The past tense morpheme -wa is notable in two ways:

• -wa has a variable position in the verb.

• -wa is visible to phonology, but invisible to allomorphy.

3.1 The distribution of -wa

The past tense morpheme -wa always follows the verb stem, but
sometimes precedes and sometimes follows the S marker, Table 3.

– Note that -wa has the form -way before CV, determined based
on its surface position.

Table 3: Surface position of -wa in the verb (p. 154)

B+S ‘laugh.pfv’ B past S past surface form

1m.sg gah
˙
ik -∅ -wa -no = gah

˙
@kwayno

1f.sg gah
˙
ik -o -wa -no = gah

˙
ikowayno

1pl gah
˙
ik -i -wa -na = gah

˙
ikiwayna

2m.sg gah
˙
ik -∅ -@t -wa = gah

˙
ik@twa

2f.sg gah
˙
ik -o -@t -wa = gah

˙
ikatwa

2pl gah
˙
ik -i -ut -wa = gah

˙
ikutwa

3m.sg gah
˙
ik -∅ (-wa) -∅ -wa = gah

˙
@kwa

3f.sg gah
˙
ik -o (-wa) -∅ -wa = gah

˙
ikowa

3pl gah
˙
ik -i (-wa) -∅ -wa = gah

˙
ikiwa

Three possible characterizations of -wa’s placement:

1. Featurally-conditioned ordering (Jastrow 1993:150):
-wa precedes S when S is 1st person, and follows S otherwise.

2. Phonologically-conditioned ordering:
-wa precedes S when S is consonant-initial, follows S otherwise.

3. Infixation (phonological subcategorization):
-wa appears at the first syllable boundary after the verb base.5

It will not ultimately matter which of these analyses is “right”.

5For this characterization to work, L markers must be outside of the window
that -wa considers in finding the closest syllable boundary.
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3.2 Phonology, allomorphy, and -wa

Surprisingly, -wa is treated very differently by morphological
processes vs. phonological processes.

First, we can observe through minimal pairs that phonology “sees”
-wa in its surface position in a perfectly predictable way:

(15) a. z@bt
˙catch.impf

-∅
-Bm.sg

-@t
-S2sg

-C-Ce (=z@bt
˙
@tte)

-L-3pl assim,shrt

‘you (masc. sg.) catch them’ (p. 135)

b. z@bt
˙catch.impf

-∅
-Bm.sg

-@t
-S2sg

-wa
-pst

-C-Ce(=z@bt
˙
@twalle)

-L-3pl dfltL

‘you (masc. sg.) used to catch them’ (p. 135)

⇒ In (15b), -wa bleeds empty C assimilation and shortening,
and feeds default L

(16) a. n@šq
kiss.impf

-o
-Bf.sg

-∅
-S3

-C-Ce (=n@šqalle)
-L-3pl low,dfltL

‘she kisses them’ (p. 133)

b. n@šq
kiss.impf

-o
-Bf.sg

-∅
-S3

-wa
-pst

-C-Ce (=n@šqowalle)
-L-3pl dfltL

‘she used to kiss them’ (p. 133)

⇒ In (16b), -wa bleeds lowering

Allomorphy, on the other hand, is totally unaffected by -wa:

• Featurally-conditioned allomorphy (of dat L) persists:

(17) a. z@bt
˙catch.impf

-i
-Bpl

-ut
-S2pl

-n-Ce (=z@bt
˙
utne)

-L-3pl hiat,assim,shrt

‘you (pl.) catch them’ (p. 135)

b. z@bt
˙catch.impf

-i
-Bpl

-ut
-S2pl

-wa
-pst

-n-Ce (=z@bt
˙
utwanne)

-L-3pl hiat,assim

‘you (pl.) used to catch them’ (p. 135)

(18) a. z@bt
˙catch.impf

-i
-Bpl

-ut
-S2pl

-n-xu (=z@bt
˙
ut@nxu)

-L-2pl hiat,epenth

‘you (pl.) catch yourselves’ (p. 135)

b. z@bt
˙catch.impf

-i
-Bpl

-ut
-S2pl

-wa
-pst

-n-xu (=z@bt
˙
utwanxu)

-L-2pl hiat

‘you (pl.) used to catch yourselves’ (p. 135)

⇒ In (17b)/(18b), -wa disrupts the surface locality of pl and the
L morpheme, but doesn’t block the choice of n over l.

• Phonologically-conditioned allomorphy (of Bpl) persists!

(19) a. n@šq
kiss.impf

-@n
-Bpl

-∅
-S3

-n-xu (n@šq@nxu)
-L-2pl shrt

‘they kiss you (pl.)’ (p. 127)

b. n@šq
kiss.impf

-@n
-Bpl

-∅
-S3

-wa
-pst

-n-xu (=n@šq@nwanxu)
-L-2pl

‘they used to kiss you (pl.)’ (p. 134)

(20) a. n@šq
kiss.impf

-@n
-Bpl

-∅
-S3

-n-Ce (=n@šq@nne)
-L-3pl assim,shrt

‘they kiss them’ (p. 127)

b. n@šq
kiss.impf

-@n
-Bpl

-∅
-S3

-wa
-pst

-n-Ce (=n@šq@nwanne)
-L-3pl assim

‘they used to kiss them’ (p. 134)

⇒ In (19b)/(20b), -wa disrupts the surface locality of CC and the
B morpheme, but doesn’t block the choice of -@n over -i !

Preliminary conclusions from this data:

• -wa is not in its surface (intervening) position at the point of
exponent choice.

• But it is in its surface position by the time phonological pro-
cesses apply.

⇒ This state of affairs is only understandable if exponent choice
precedes phonology.
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3.3 Analysis of -wa

An analysis of -wa as originating morphosyntactically outside of
the agreement cluster can capture its behavior in terms of both
allomorphy and phonological processes.

Components of the proposal:

• -wa is morphosyntactically adjacent to the verb base, (21)

(21) a. V-past-B-S-L

b.

Verb
catch.impf

z@bt
˙

T
-wa
pst

BAgr

Bf.sg
-o

SAgr

S2sg
-@t

LAgr

L-3m.sg
-l-e

• -wa has a condition on its placement (à la Yu 2007), (22)6

(22) Phonological subcategorization of past: ]σ

• Exponent choice (Vocabulary Insertion) is cyclic, starting from
the most deeply embedded node (Carstairs 1987, Bobaljik 2000,
Carstairs-McCarthy 2001, Adger et al. 2003, Embick 2010, i.a.).

• -wa satisfies its phonological requirement as soon as it can...

– after exponent choice for B, S, and L

– before (most of) phonology

6There are other ways this movement of -wa can be modeled that do not
impact the broad conclusions here. One alternative is for this condition on -wa

to be morphosyntactic in nature, requiring Lowering of T in a particular featural
or phonological environment (à la Embick and Noyer 2001). Another alternative
is that this could be phonological re-ordering of affixes, though this requires
that the relevant morphological information to persist into the phonological
component of the grammar; see relevant discussion in Paster 2009, Kim 2015.

I’ll run through an example derivation for the verb in (23).

(23) n@šq
kiss.impf

-@n
-Bpl

-∅
-S3

-wa
-past

-n-xu (=n@šq@nwanxu)
-L-2pl

‘they used to kiss you (pl.)’ (p. 134)

Step 1: The syntax assembles abstract morphemes.

(24)

Verb
kiss.impf T

past BAgr

Bpl SAgr

S3pl
LAgr

L-2pl

Step 2: Vocabulary Insertion proceeds from the most deeply
embedded node up, satisfying any additional conditions a mor-
pheme has at the same time as exponent choice.

– 2pl ⇒ -xu = xu

– L ⇒ n / pl C = nxu

– S3pl ⇒ -∅ = nxu

– Bpl ⇒ -@n / CC = @nnxu

– past

⋆ Syllabification = @n.nxu

⋆ Infixation of past = @n-past-nxu

⋆ past ⇒ -wa = @nwanxu

– kiss.impf ⇒ n@šq = n@šq@nwanxu

Step 3: The verb word is sent to the phonology.7

– n@šq@nwanxu is phonologically well-formed, so no phono-
logical processes are triggered.

7Note that if every instance of Vocabulary Insertion triggered phonological
processes (à la Myler 2017), we would not arrive at the right surface form here,
as nn would undergo shortening.
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4 Implications

The Turoyo data and the conclusions it motivates are in conflict
with a popular way of modeling phonologically-conditioned allomor-
phy and infixation (see McCarthy and Prince 1993a,b, Mester 1994,
Kager 1996, Kim 2010, i.a.):

a. Phonology and morphology take place/are evaluated in parallel.

b. A phonological consideration may “trump” a morphological one.

⇒ More concretely, under these P»M accounts:

– Infixation is the result of a morphological alignment pref-
erence being overruled by a prosodic alignment preference.

– Phonologically-conditioned allomorphy is the result of a
morphological default being overruled by phonological
well-formedness considerations.

The Turoyo data argue strongly against the above model and in
favor of a separation of morphology and phonology, with morphology
preceding phonology derivationally.

• Allomorphy in Turoyo:

– feeds/bleeds phonological processes

– anti-optimizing

– surface opaque

• Infixation in Turoyo:

– counterfeeds/counterbleeds allomorphy

– feeds/bleeds phonological processes

⇒ These conclusions are in line with those of Paster (2006, 2009),
Embick (2010), i.a. (cf. Kim 2015).

Together with independent work on the structure of the verb word in
Turoyo (Kalin 2018), summarized in the Appendix, this data offers
a strong novel argument for the derivational ordering in (25).

(25) syntax → morphology → phonology
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ūr ‘Abdīn, volume Semitica Viva 9. Wiesbaden: Harrassowitz

Verlag.
Kager, Rene. 1996. Interfaces in phonology. In On affix allomorphy and syllable

counting , ed. Ursula Kleinhenz, 155–171. Berlin: Akademie Verlag.
Kalin, Laura. 2018. The ins and outs of allomorphy in Turoyo (Neo-Aramaic).

Talk presented at Generative Linguistics in the Old World 41, Budapest,
April 2018.

Kim, Yuni. 2010. Phonological and morphological conditions on affix order in
huave. Morphology 20:133–163.

7



Kim, Yuni. 2015. Mobile affixation within a modular approach to the
morphology-phonology interface. In Affix ordering across languages and

frameworks, ed. Stela Manova, 111–123. Oxford: Oxford University Press.
McCarthy, John, and Alan Prince. 1993a. Generalized alignment. Yearbook of

Morphology 12:79–153.
McCarthy, John, and Alan Prince. 1993b. Prosodic morphology: Constraint in-

teraction and satisfaction. University of Massachusetts, Amherst and Rutgers
University.

Mester, Armin R. 1994. The quantitative trochee in Latin. Natural Language

and Linguistic Theory 12:1–61.
Myler, Neil. 2017. Exceptions to the Mirror Principle and morphophonological

‘action at a distance’. In The structure of words at the interfaces, ed. Heather
Newell, Máire Noonan, Glyne Piggott, and Lisa deMena Travis, 100–125.
Oxford: Oxford University Press.

Paster, Mary. 2006. Phonological conditions on affixation. Doctoral Disserta-
tion, University of California, Berkeley.

Paster, Mary. 2009. Explaining phonological conditions on affixation: Evidence
from suppletive allomorphy and affix ordering. Word Structure 2:18–47.

Weaver, Christina Michelle, and George A. Kiraz. 2016. Turoyo Neo-Aramaic
in northern New Jersey. International Journal of the Sociology of Language

237:19–36.
Yu, Alan. 2007. A natural history of infixation. Oxford: Oxford University

Press.

Appendix

Kalin 2018: Looking only superficially at the verb in Turoyo, one
might posit a structure like (26):

(26)

Verb
catch.impf

z@bt
˙

BAgr

Bf.sg
-o

SAgr

S2sg
-@t

LAgr

L-3m.sg
-l-e

Two independent strands of evidence that this structure is not right:

1. Allomorphy

– §2.3: there is phonologically-conditioned allomorphy in
Turoyo, of the Bpl morpheme and the L morpheme.

– If (26) were the structure of the verb, this phonologically-
conditioned allomorphy would be outwardly-sensitive (to
something less embedded).

– Carstairs 1990, Paster 2006: Phonologically-conditioned
allomorphy is generally inwardly-sensitive.

→ (26) must not be the right structure for the verb.

2. Agreement

– Turoyo has an aspect-based agreement split:

⋄ Imperfective: B/S agree with subject, L with object

⋄ Perfective, intransitive: B/S agree with subject

⋄ Perfective, transitive: L agrees with subject; object
agrees via B/S if 3rd person, but via a second L
marker if 1st/2nd person

– L markers are never person-restricted, and so must have
access to both the subject and object without intervention.

– B/S markers are person-restricted just in case they agree
with an object, so there must be an intervener between
B/S and the object (à la Béjar and Rezac 2003).

→ Points to the following underlying syntactic structure:

(27)

B/S

Subject
L

(L)
Verb Object

⋄ There are a number of ways to form the verb word
from (27); the verb linearizes to the left of, and/or
raises past, the agreement morphemes.

⇒ Converging conclusion: B/S agreement is syntactically higher
than L agreement, contra (26), and in favor of a structure like (10).

• This structure in fact receives further support from the right-
ward infixation of the past tense morpheme.
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