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Babanki coda consonant deletion and vowel raising: A case of
allomorphy*

Prus W. AKUMBU
University of Buea, Cameroon

1 Introduction

The purpose of this paper is to account for two phonological alternations that occur on nouns, verbs,
deverbal adjectives, and pronouns in Babanki, a Grassfields Bantu language spoken in Cameroon.!
The alternations involve the deletion of certain coda consonants between two underlying vowels
and vowel raising. Mutaka and Chie (2006) have noted that there is vowel raising in associative,
possessive, and certain verbal constructions in the language. This can be illustrated in (1) where
the deletion of /y/ is accompanied by a counterfeeding opacity (Kiparsky, 1973; McCarthy, 1999,
2006) raising of /a/ to [o] and, separately, /o/ to [u].?

(1) Deletion of g
dsay ‘corn’  3s0: ghdmd ‘my corn’  /d-sdy 3-ghémd/
9sdy ‘tooth” dstiz ghdmd ‘my tooth’ /&-séy 3-ghémd/
akwdy ‘arms’  akwd: ghdmé ‘my arms’ /d-kwdy a-ghémd/

The data above show that a noun root undergoes a number of changes when modified by a
possessive adjective. The velar nasal is deleted, /a/ and /o/ become [o] and [u] respectively and
are lengthened, and the high tone becomes mid. Counterfeeding opacity is seen in the data in that
while /a/ goes to [o], /o/ goes to [u] separately, allowing a surface [o] which would otherwise have
gone up to [u].

One question that arises from (1) is: Does the possessive adjective prefix ever surface, or is it
an abstract underlying form chosen to make the Vi ~ Vi alternation work out? I return to the
issue in Section 4 where I illustrate that this vowel actually surfaces.

The changes above fail to occur if /y/ is not followed by a vowel in the underlying representation
(UR), as illustrated in the second example in (2).

(2) No deletion of y
okdy  ‘dishes’ okor wi? ‘dishes of person’ /3-kdy § wik/
kokan ‘dish’ kdkédn *ké wi?  ‘dish of person’ /kd-kéy ké wik/

There are two possible ways to account for these changes, namely, a rule- or constraint-based
phonological analysis which starts with an input from which an output is derived, and a precompiled

*This paper was written while I was at the University of California, Berkeley as a Fulbright research scholar (Sept.
1, 2015 - May 31, 2016) and I would like to sincerely thank Larry Hyman for lengthy and inspiring discussions that
led to the conception of the paper and guided its evolutionary stages. I am also grateful to Mike Cahill, Sharon
Inkelas, and Jeff Good for helpful comments and suggestions.

! Although native speakers of the language prefer to use Kejom when referring both to the language and the two
villages where it is spoken, I have chosen Babanki, the administrative name by which the language and the people
are widely known.

2The data in this paper are drawn from Mutaka and Chie (2006) and a lexical database of 2,005 entries in Filemaker
Pro™.

35 is the class prefix for most noun classes. In some classes there is also a class suffix: 3-ghsm-8 ‘class 5 and &',
o-kom-ks ‘class 7’, 9-shim-sd ‘class 10°, d-tyom-t3 ‘class 13’, 8-fwom-f5 ‘class 19’ while class 1 and 9 are not marked:
9-ghsm. Class 6 alone has a-: a-ghdm-3. For more on the Babanki noun class system, see Akumbu and Chibaka
(2012).
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phonology approach in which allomorphs are listed with appropriate frames where they are inserted
(Hayes, 1990). In the first approach, I would propose underlying segmental forms equivalent to
the isolation forms, for example, /d-sdy/ ‘corn’, />-ghémé/ ‘my’.* However, the conditions that
specifically determine the vowel changes do not lend themselves to an elegant account within a
phonological framework such as rule ordering or constraint interaction. I therefore propose an
account positing allomorphs and argue that for every word involved in the alternations, the grammar
automatically generates allomorphs marked for specific phonological instantiation frames (Pater

et al., 2012; Archangeli and Pulleyblank, 2015).

After an introduction to the phonology of Babanki in Section 2, I provide an overview of phrasal
allomorphy in Section 3. In Section 4, I discuss the different contexts where these coda consonants
are deleted and then show how allomorph selection is accomplished in Babanki. A brief conclusion
ends the study in Section 5.

2 Babanki phonology

Babanki has 25 phonemic consonants (3), 8 vowel phonemes (4) and two underlying tones: /H/
and /L/.°

(3) Consonant phones

Bilabial | Labiodental | Alveolar | Postalveolar | Palatal | Velar
Stops b t, d k, g
Nasals m n ny [n] |y
Fricatives f, v S, Z sh [f], zh [3] gh
Affricates pf, bv ts, dz ch [tf], j [d3]
Liquids 1
Glides w y [j]

6

(4) Vowel phones

Front | Central | Back
High | i i g | u
Mid | e ) o)
Low a

Syllable structures in Babanki include V, CV, CGV, CVC and CGVC, where G stands for glide.
Words in the language mostly consist of a monosyllabic root with a possible V or CV prefix and/or
suffix. Stems always begin with a consonant, while the only vowels that can occur at the beginning
of a word are the prefixes a- and o-. Nouns can take a prefix or (in class 10) a suffix while verbs can
have a prefix (infinitive) or other suffixes and extensions. All of the consonants in (3) can occur
stem-initially. Six consonants (/f, s, k, m, n, y/) may occur in stem-final (coda) position. In this
position, /k/ is realized as a glottal stop [?]. Coda consonants are shown in (5).

4The exact tonal representations are more complex than are generally shown in this paper so as not to distract
from the discussion. See Hyman (1979) and Akumbu (2016) for a detailed description.

®0On the surface, Babanki contrasts three level tones, H, M, L, plus a downstepped High (*H). It also has contrast
between a falling and a level low tone before pause (Akumbu, 2016).

In Babanki, /e/ and /o/ are realized as [g] and [d] respectively in closed syllables (Mutaka and Chie, 2006, p. 75).
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(5) Coda consonants’
o-wum ‘egg’
fé—nyfn ‘bird’
j\in ‘hunger’
$-*chif  ‘to advise’
$-bis ‘to scatter’
8-‘kid?  ‘to climb’

The following table shows vowels that contrast before each of the six coda consonants.

(6) VC rimes

m n i) f S ?
i ofwin 4-bis Sbwi?
‘leg’ ‘to scatter’ ‘hit’
e | dbem $*bén kofyef éches dbe?
‘belly’ ‘dance’ ‘thickness’ | ‘pour’ ‘seize’
a | dbam éban dbay dwaf ébas dba?
‘heat’ ‘hate’ ‘scrape’ ‘frighten” | ‘cut open’ ‘take off’
o | 4ddm S'lydn | dlydy Sdyaf okd?
‘to grunt’ | ‘slide’ ‘bamboo’ | ‘be long’ ‘face’
i | lim jin SYaf oli?
‘husband’ ‘hunger’ | ‘to hurry’ ‘poison’
# | kotem kontaf Stdids al&?
‘odor’ ‘stomach’ | ‘to emit’ ‘raffia palm’
o | 3‘kdm nton Jtdy ofwif Sfwos Sbo?
‘to clean’ | ‘pot’ ‘navel’ ‘wind’ ‘to fart’ ‘to open’
u | dwim win $*buy dguf dlus oku?
‘egg’ ‘tattoo’ | ‘to melt’ | ‘to drive’ | ‘to be blunt’ | ‘ladder’

3 Phrasal allomorphy

This work draws on phrasal allomorphy developed and argued for by Zwicky (1985, 1987), Pullum
and Zwicky (1988), and extended by Hayes (1990). According to Hayes (1990, p. 92), ‘Phrasal
allomorphs may be derived by phonological rule within the lexical phonology, so that whole classes
of words will have multiple precompiled allomorphs.” Allomorphy uses the notion of phonological
instantiation which ‘...suggests that words appear in syntactic representations in rather abstract
form, consisting of a kind of place marker, lacking in phonological content’, and are filled in post-
syntactically with phonemic material. Frames exist in the lexicon of a language and serve as the
contexts for the realization of allomorphs. In other words, if the grammar of a language generates
more than one allomorph of a word, each of them will have a particular phonological frame where
it can be inserted, making it possible to explain those morphological alternations that cannot be
insightfully accounted for using phonological rules. A frame for the allomorphs of the indefinite
article a/an in English will be as follows.

"In final position /n/ is realized as ny [n] after all vowels in the Kejom Ketinguh dialect of Babanki.
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(7)  English indefinite article
Allomorphs: [on, o

[on]/ V]

[on] elsewhere

Phonological instantiation is governed by the Elsewhere Condition (Kiparsky, 1973) ‘which
insures that the most specific insertion context that is applicable in any particular environment
takes precedence over more general insertion contexts’ (Hayes, 1990, p. 92-93).

As T will describe in considerable detail in the next section, the coda consonants /n/ and /y/
are regularly deleted when they occur in intervocalic position, and the second vowel is found after a
morpheme or word boundary. I begin in Section 4 with /1/ since specific vowel changes accompany
its deletion.

4 Babanki coda consonant deletion

As stated in Mutaka and Chie (2006), ‘when the possessive adjective is used with the nouns ending
in 1, this 1 deletes and this is accompanied by vowel raising, namely the vowel a that raises to
[o] and the vowel o/o that raises to [u]’. They have further stated that the same alternation is
observed when these nouns are in an associative (possessive) construction and in certain verbal
constructions. I show below that velar nasal deletion with vowel raising is attested in many more
contexts than previously identified. I also demonstrate that in addition to the velar nasal, four
other coda consonants also drop in specific contexts. While /1/ deletion is accompanied by vowel
raising under the conditions described in Section 4.1 below, it is not possible for vowel raising to
occur when the rest of the coda consonants are deleted. Of the six coda consonants, five can be
deleted intervocalically leaving only /m/ unaffected. The different grammatical contexts in which
consonant deletion occurs are shown in (8).

As seen, these contexts have been arranged into six groups, which are discussed in turn. The
deletion of /y/ with vowel raising and /n/ without vowel raising is presented in Section 4.1 while
in Section 4.2 instances of exceptional deletion of /n/, /f/, /k/ and /s/ in some words are used to
make the case for allomorphy. Cases of /y/ and /n/ deletion without vowel raising are discussed
in Sections 4.3-4.6. In Section 4.7 I present data to show that /m/ is not deleted.
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(8) Contexts of coda consonant deletion (and vowel raising)
++ = Coda consonant deletion and vowel raising
+ = Coda consonant deletion only

1 n k f s

1 | Noun + possessive pronoun 44 | +

Noun + noun ++ | +

Noun + interrogative +4+ | +

Noun + ‘a certain’ ++ | +

Noun + all +4+ | +

Noun + numeral ++ | +

Noun + how many ++ | +

Noun + interrogative ‘whose’ ++ | +

Noun + deverbal adjective ++

Progressive aspect ++
2 | In the words vowénd ‘them’, fénd ‘where’, zénd ‘when’ +

Deverbal adjective ghdk ‘big’ +

Deverbal adjectives dyof ‘long’ and byif ‘bad’ +

First person plural exclusive pronoun yes +

3 | CwVN sequence in both nouns and verbs
Disyllabic roots

Personal and animal names

4 | Noun + demonstrative pronoun aCV
Before relative marker &

Before prepositions 4 (locative, adverbial)
Before preposition a (indirect object)

5 | Subject (pro)noun+agreement (includes immediate future &)
Verb + object

Serial verbs

6 | Imperative with low toned verbs

] ] ]
e R R R R S e e e e

4.1 Group 1: deletion of /y/ plus vowel raising, and deletion of /n/

In group 1, a single + indicates that /y/ and /n/ drop out, while ++ indicate that the deletion of
/y/ is accompanied by the raising of /a/ to [o] and, separately, /o/ to [u]. These processes occur
in the noun phrase when modifiers are added to the noun, as well as in progressive verb forms. /y/
deletion with vowel raising is exemplified in (9) while /n/ deletion is shown in (10).

(9) a.  Noun + possessive pronoun

0s0: ghdmd ‘my corn’ /d-sdy 3-ghémd/
ostz ghdm3d ‘my tooth’ /6-séy 3-ghémd/

b.  Noun + noun possessor
osé: nyam ‘corn of animal’ /d-sdy § nyam/
ost: nyam ‘tooth of animal’ /o-séy & nyam/

c. Noun + interrogative ‘which’®
os0: kd ‘which corn’ /3-sdy d-ko/
ast: kd ‘which teeth’ /a-sépa-ko /

8 As stated in footnote 6 above, [d] is expected in closed syllables. However, there are a few grammatical words in
the language where it occurs in open syllables: k5 ‘which’, gh ‘what’ and mb) ‘attention signal’.
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d. Noun + interrogative ‘how many?’
asor shd? ‘how many corn?’ /a-sdy a-shdk/
astz shd? ‘how many teeth?’ /a-séy a-shok/
e. Noun + interrogative ‘whose?’
0s6: ndd ‘whose corn?’  /d-sdy § ndd/
ostz ndd ‘whose tooth?” /d-séy § ndd/

f. Progressive?

ma yi nso: gkd?
ma yi 5 1y-say o pkok
1s p2 sM N-dry PROG cba.wood

‘I was drying wood.’

g. Progressive!”
ma: la pku: Wil
ma o la" y-koy o wi

1s sM F3 N-like PROG 2S

‘I will be loving you.’
The next set of examples show /n/ deletion in identical contexts without vowel raising.

(10) a.  Noun + possessive pronoun
koba: kdm ‘my fufucorn’”  /kd-ban o-kém/
kozd: kdm ‘my spear grass’ /kd-zon 9-kém/

b. Noun + noun possessor
yga: nyam ‘story of animal’ /ygan & nyam/
ntd: nyam ‘pot of meat’ /nton d nyam/
c. Noun + interrogative ‘which’
war byi ‘bad child’ /wan 3-byi/

f5: ffi  ‘new fon (king)’ /fon -fi/

A general observation about (9) and (10) is that the roots lose their nasals when there is a
following schwa which can be (i) the prefix of the possessive adjective, (ii) an associative (possessive)
marker (AM), or (iii) a marker of the progressive form of verbs. It should be noted that this vowel
occurs on the surface when the possessive adjective precedes the noun (11a) or when it occurs alone

(11b), (11c).
(11) a.  3ghdma: sy ‘my corn’ /d-ghéms o-sdy/
oghdma: 3y ‘my tooth’ /5-ghémd d-séy/
b.  dsé: ndd  ‘whose corn?’ / d-sdy 3 ndd/
9ghdms ‘mine’
c. akwd: ndd ‘whose arms?’ /5-kwdy & ndd/
aghdmd  ‘mine’

9The progressive marker is shown without a tone in the underlying form because it seems to be toneless and takes
its tone from the verb root, being low with low tone verbs and high with high tone verbs.

10The nasal has simply been glossed ‘N’ because its status remains unclear in Babanki like in Kom (Shultz, 1997;
Tamanji, 2009) where it has been analyzed as induced by the verb or as an aspect marker respectively.
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Returning to vowel raising which accompanies only y-deletion, a previous account has proposed
that the process ‘is the result of the association of the floating features [+hi, +ATR, +bk| which
constitute the underlying features of the vowel { that never surfaces after the 1y sound’ (Mutaka
and Chie, 2006). I suggest that vowel raising is conditioned by the [+hi, +bk] features of the velar
nasal, which relink to the root vowel as part of the n-deletion process. Notice in particular that
the [+Dbk| feature persists and ensures that *a > o [o] instead of o.

One could prefer to treat it as vocalization, in which case the resulting vowel would be expected
to bear some of the place features of the original consonant. The problem with this alternative
comes from instances where the deletion of 1 is not followed by vowel raising, showing that there
is a consonant deletion process accompanied, only in some contexts, by vowel raising.

This synchronic process mirrors a diachronic change that happened in the language. At least
two Proto-Grassfields coda consonants have been lost in Babanki, and, as shown in (11), this was
followed by the raising of the open-syllable root vowels, /a/ and /o/ to [o] and [u] respectively.!! Tt
happens then that when 1 drops out in the contexts above, leaving /a/ and /o/ in open syllables
of roots, they are also raised in a similar manner.

(12)  Raising
oké ‘money’ *kab
dstt ‘to stab’ *sob
olo  ‘bridge’  *dal®
zhu  ‘snake’ *yél

The following coda consonant deletion rule will be formalized in a traditional input-output
account.

(13) Coda consonant deletion
[+cons]| =0 /V ___ #V

However, an attempt to capture the environment where /a/ and /o/ are raised to [o] and [u]
respectively is immediately challenged by cases where the vowels occur syllable-finally after coda
consonant deletion but are not raised. To overcome the difficulty encountered in deriving the forms
in a specific phonological or morphological context, I propose that the alternations are best viewed
as allomorphs inserted in specific frames. The data in (9) show that the nouns (a)-(e) and verbs
(f)-(g) each have two allomorphs, one with a raised vowel without a velar nasal and the other
without vowel raising and the velar nasal. The allomorphs are then inserted as follows.

(14)  Allomorphs:

-say ‘corn’ -koy ‘like’

[so, san] [ku, ko]

[so] / [ #olprame 1) [ku] / [ #olprame 1
[say| elsewhere [koy] elsewhere

Frame 1 refers to the contexts listed in group 1-2 while Frame 2 (illustrated next) refers to
those contexts in group 3-6. The data in (10) show that there is an allomorph with deletion and
no vowel raising which requires a second frame given in (15).

1 Open syllable raising did not happen in all Central Ring Grassfields languages e.g. *-f4 > kd-f6 ‘thing’ (cf.
Okuk3-fa), *-bé > kd-vi ‘hand’ (cf. Okuk3d-w3).
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(15)  Allomorphs:

pgan ‘story’ -lon ‘beg’

[nga, ngan] [lo, lon]

moal / [_ #V]prame 17 [on] / [ #V]prame 1]
[ygan] elsewhere [lon] elsewhere

The most specific insertion context of the allomorph that has undergone /y/ deletion and vowel
raising takes precedence in Frame 1 (14) while that of deletion without vowel raising does so in
Frame 2 (15). Following that, the more general allomorph that has the nasal is then inserted
elsewhere (Kiparsky, 1973). It should be mentioned that these are instances of opaque (input-
driven) allomorph conditioning (Paster, 2006) since the vowel that conditions the selection of each
allomorph doesn’t surface.

The allomorph approach is further justified by the fact that while the nasals obligatorily drop
as illustrated above, there are coda consonants whose deletion is not predictable and should best
be viewed as allomorphs. In the next section, I present such cases, represented in group 2 above.

4.2 Group 2: Deletion in exceptional lexical items

Group 2 presents strong arguments for allomorph selection in that it contains instances of the
deletion of /n/, /k/, /f/, and /s/ only in some lexical items and also confirms that deletion is
lexical. In this section, I illustrate that each of these coda consonants is deleted only under specific
circumstances.

4.2.1 Deletion of /n/

The alveolar nasal exceptionally drops out in the following grammatical words.

(16) a.  vdwér zhid
vowénd zhi o
3P eat PROG

‘They are eating.’
b. wu tsid fé:
wl tsi o fénd
2S live PROG where
‘Where do you live?’
C. wu ka?s z€:
wu ku? o zénd
2s climb PROG when

‘When are you coming up?’

4.2.2 Deletion of /k/

The voiceless velar stop is deleted in Babanki only in one deverbal adjective ghdk ‘big’.
(17) a.  nyam?d *gh3:
nyam 5 ghdk o
c9.animal sM big  PROCG

‘a big animal’

10
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b.  kdtyt ‘kd ghs: kS
kd-tyi kS ghdk e kd
c7.stick SM big PROG AM

‘a big stick’
c. nyam yi gh3? ma: mba?ld
nyam yi ghék ma § m-bik-1

c9.animal P2 big 1s sSM N-sell-EXT

‘An animal grew fat and I sold.’

This is an exceptional property of the adjective form only, not of the progressive as the voiceless
velar [glottal] stop is retained in progressive forms as in (18).

18) nyam 3 hok o
( y g
c9.animal SM big PROG

‘The animal is big.’

4.2.3 Deletion of /f/

Two deverbal adjectives dyef ‘long’ and byi/f ‘bad’ obligatorily lose their /f/ as follows.

(19) a.  wi?d dyé:
wik S dyof o
cl.person SM long PROG
‘a tall person’

b.  kdtyi 'k$ dyd: ‘k$
k>-tyi kS ghdk e ks
cl.person SM long PROG
‘a long stick’

c.  nyamd ‘hyix
nyam 5 byif o
c9.animal SM bad PROG

‘a bad animal’

However, other deverbal adjectives do not lose their /f/ coda in the same phonological environ-
ment as illustrated in (20).

(20) a. nyamd chsfs
nyam 6 chof o
c¢9.animal sM wild PROG
‘wild animal’

b. koshi ké ‘zafs
kd>-shi  ké zif o
c7-wound SM hurt PROG

‘A wound is hurting.’

11
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4.2.4 Deletion of /s/

The voiceless alveolar fricative is deleted only when the first person plural exclusive pronoun yés
occurs before /o/.

(21) a. y& ki

yes 3 koy o
1p(EXCL) SM love PROG
‘We are loving.’

b. yér shwi:
yes d shwoy o
1p(ExCL) sM suck PROG
‘We are sucking.’

c. nyams k6 t5 kdy yes
nyam 5 ko to koy yes
c9.animal sM NEG P3 love 1p(EXCL)

‘The animal didn’t like us.’

In (21a)-(21b) s drops when the subject pronoun is followed by /o/ and in (c)-(d) it does not
drop when it occurs finally or is followed by a consonant.

The behavior of group 2 must be accounted for by allomorph selection because deletion targets
only a few words. For example, yés ‘we’ must be listed with two allomorphs: [ye] and [yes] inserted
as follows.

22) Allomorphs:
(22)
yes ‘we’
[ve, yes]
[ve] / [ #olprAME 1]
[yes] elsewhere

In the next four sub-sections I show similar phonological contexts like those in group 1 where
/1/ is deleted but vowel raising does not occur. While this is accounted for using Frame 2 (15
above), it reveals a number of conditions which need further explanation.

4.3 Group 3: Deletion of /y/ and /n/ in roots with special properties

Group 3 is made up of contexts where deletion is conditioned by special properties of the roots
involved. First, note in (23a) that vowel raising is blocked when the input is /Cway/ or /Cwor)/.

(23) a. CwVy sequence in both nouns and verbs

kofwar kdm ‘my animal tract’ /kd-fwéy o-kém/
shwj: 1amsd ‘sucking an orange’ /shwoy o lamsd/

b. Personal and animal names
mona: ghdm ‘my Menang’ /monay d-ghém/
ngd: ghdm  ‘my Ngong’ /ygdéy o-ghém/

c. Disyllabic roots
konsagsa: kdm ‘my sugarcane’ /kd-nsdysdy o-kém/
kdygongo: kdm ‘my ant’ /kd-ngéygdy o-kém/

12
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The failure of the resulting Cwa and Cwo to be raised after /y/ deletion is related to the fact
that the sequence [Cwu] is disallowed in the language. It appears that /Cwa/ could have been
raised to [Cwo], but the inability of /Cwo/ to go to [Cwu] blocks the raising of both.

The examples in (23b) show that personal names resist raising, presumably to keep a name
more faithful to its pronunciation in isolation. The restriction is such that a name should not be
changed extensively because, if after consonant deletion, the vowel is also changed, the name will
sound too different.!?

The disyllabic roots in (23c) are reduplications and the constraint there is to keep the vowel
identical in both the stem and the reduplicant. A personal or animal name or a reduplication can
be viewed as a fixed form that cannot be tampered with and so do not contradict the diachronic
analysis of vowel raising provided above. The examples in (24) show similar examples involving
/CwVn/ stems, which would in any case not have been expected to undergo raising after /n/
deletion.

(24) a. CwVn sequence in both nouns and verbs

ofwar ghdmé  ‘my stream’ Jo-fwén 5-ghéms/
ma chwa: kdtyt ‘I am cutting a stick’ /ma chwén d kd-tyi" /

b. Personal names
aba: ghdm ‘my Abain’ /aban o-ghém/
ngd>: ghdm ‘my Ngoin’ /ygdn 5-ghém/

c. Disyllabic roots
kdmbamba: kdm ‘my Adam fruit’  /ko-mbambéan 3-kém/
fopgwoba: fwdm ‘my monitor lizard’ /f5-ygwoban d-fwém/

4.4 Group 4: Deletion of /y/ and /n/ before /a/

Group 4 contains a number of morphemes of the shape /a/. They include the post-nominal demon-
strative pronoun d-Ci, the relative clause marker /4/ which also occurs after the noun, two preposi-
tions: locative/adverbial /4/, indirect object /a/, and the yes-no question marker /a/. It is evident
that what they have in common is that the vowel that follows the nasal is [a] rather than [o]. In
this case, there is deletion of the nasals without any vowel raising as shown in the following sets of
data.

(25) Noun + demonstrative pronoun /4-Ci/'3 the ‘one referred to’
a. mba yi ‘that walking stick’ /mbay é—yi/
nds: yi ‘that potato’ /ndoy a-yi/
b.  wa: yl ‘that child’ /wan &-yi/
f5: yi ‘that fon (king)’ /fon &-yi/

12The name ‘God’ as used by local Christians undergoes both 1 deletion and vowel raising: nyngi: ghdm ‘my
God’ /nyingfnj d ghdm/. Jeff Good (personal communication) has suggested to me that this is probably so because
this word was used to refer to pre-Christian traditional gods and it has retained common noun properties from its
historical source (just as, in English, one can still use ‘god’ in lowercase to refer to a traditional god).

13The consonant depends on the noun class of the modified noun. It is [y] for classes 1, 3, 5, 6, and 9; [v] for classes
2 and 8; [m)] for class 6a; [k| for class 7; [f] for class 10; [t] for class 13; and [f] for class 19.
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(26) Relative clauses

a. asar ghd: fogkd
a-sdy 4 ghd foy-ko
c6-corn REL SM fall-EXT
‘the corn that is falling’

b. nta: ma barlo
nton 4  ma bak-1s
c9.pot REL 1S sell-EXT
‘the pot that I am selling’

c. kotdm 4  ma barlo
ko-tdm &  ma bak-1o
c7-trap REL 1S sell-EXT
‘the trap that I am selling’

(27)  Prepositional phrases

a. ma yl tom dghd: kd*bdy
ma yi tdm a-ghdy 4 ko-bdy
1s P2 shoot c6-spear PREP c7-outside
‘I shot spears outside.’

b. ki: na: mo
kd o-nan a mo
give c3-happiness PREP me

‘Give me happiness.’

(28)  Locative and adverbial phrases
a. fa: sho
fay & shd
stay PREP here
‘Remain here.’
b. CN pkayn
son & pkan
fight PREP well
‘Fight well.’

(29) Indirect object

a. ka: sa: mo
ki o-sdy a mo
give cb-corn PREP me
‘Give me corn.’

b. kda ntd: mo
ki nton a mo
give cl.pot PREP me

‘Give me a pot.’

14
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(30) Yes-no questions

a. wu to vi nd>  mba:
wittd vi nd mbayg A
2s P3 come PREP c9.stick QUES
‘Did you come with a stick?’

b. ma ki: ntd:
ma ki nton a
1s P3 cl.pot QUES
‘Should I give a pot?’

Vowel raising probably fails to apply here because of the complex nature of the structures
involved. Note that the demonstrative pronoun in (25 above) is the only one that has the d-Ci
bimorphemic structure, the others being CV(C) as in (31).

(31) Demonstrative pronouns
mbay yen  ‘this stick (near speaker)’
f5n yi ‘that fon (near listener, far from speaker/listener)’
nyam &yl  ‘that animal (the ‘one referred to’)’

The rest of the constructions that make up group 4 are considered to have phrasal boundaries
between them and therefore are postlexical, disallowing raising, which is a lexical process.

4.5 Group 5: Deletion of /y/ and /n/ in major argument relations

Group 5 contains instances of deletion between a subject and its agreement marker, between a verb
and its object, and in serial verbs.

(32)  Subject pro(noun) + agreement

a. ghad: Vio
ghdy & kum o
2p  sM touch PROG
“You are touching.’

b. tsd: VIO
tson $ kum o
cl.thief sM touch PROG
‘A thief is touching.’

c. nyams vid
nyam 5 kum o
c9.animal SM touch PROG
‘An animal is touching.’

d. kaz: fapks
kan 6 féy-kd
cl.monkey sM fall-EXT
‘A monkey is falling.’

e. ntd: fdnko
nton & fdy-kd
cl.pot sMm fall-EXT
‘A pot is falling.’
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(33) Immediate future tense'*

a. Jsar fwe
o-say 4 fwe
ch.corn F1  rot
‘The corn will rot.’

b. ntd: bdy
nton & boy
cl.pot F1 good
‘The pot will be nice.’

(34) Verb + object

a. ma ka: ka: ‘sany
ma kdy o kan a-séy
1s want PROG fry cb-corn
‘I want to fry corn.’

b.  ma ka: tir ‘1ém
ma kdy o tin a-lém
1s want PROG cut cb6-yam

‘I want to cut yams.’

(35) Serial verbs
a. ka: pfi? ‘fry and chew’ /kéay pffk/
b: pfi?  ‘pick and chew’ /béy S pfik/
b5: ka: pfi? ‘pick, fry, and chew’ /béy 5 kiy d pfik/

b. chwé: pfi?é  ‘cutting and chewing’ /chwén o pfiké/
15 pfi?s ‘begging and chewing’ /16n 5 pffké/
chwé: 15ipfi? § ‘cutting, begging, and chewing’ /chwan o 16n & pfiks/

The nasals (except /m/ in 32c) are deleted as expected, but vowel raising does not occur with
y-deletion even when the nasals are followed by schwa. This further shows that vowel raising can be
predicted by a consistent difference in syntactic structure. Otherwise, how can one explain raising
in dsur nyam ‘tooth of animal’ from /3s6y é nyam/ but not in ts: kumsd ‘a thief is touching’ from
/tsdy & kim o/ with identical phonological composition? In the case of ‘noun of noun’ and ‘noun my’
expressing possession (as in 9 above), the schwa goes onto the preceding noun, suggesting that there
is a word boundary between the noun and its possessor. On the other hand, in arguments (32)-(34)
there is a phrase boundary between the verb and the argument of the clause. This relationship is
expressed in the former allowing raising and the latter prohibiting it.

4.6 Group 6: Deletion of /y/ and /n/ in the imperative

Group 6 contains imperative forms where the schwa that causes the deletion of the nasal is not
underlying.

“The immediate future is the only tense in Babanki marked by [a]. The tense markers in the language are
immediate past [li], hodiernal past [yi], distant past [td], remote past [N], present tense [@)], immediate future [4],
hodiernal future [né] and remote future [ld].
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(36) Imperatives

a. sd: gkd? ‘dry wood’ /say ~ pkok/
ba: wi? ‘hate someone’ /ban wik/

b.  kafs wi? ‘beckon someone’ /kaf * wik/
kdsé ntdn ‘take off pot’ /kos ” nton/
c. chiy byl ‘tether a goat’ /chiy * byf/
bén kdbén ‘dance’ /bén * kd-bén/
d.  waf kdmbo° ‘carry a bag’ Jwaf ~ kd-mbo "/

t3f nantdé  ‘become very wise’ /t6f © nantd/

As I show in the derivation below, the schwa that is after the nasals in low-toned verbs is
epenthetic, inserted to take the imperative high tone and avoid a rising tone in closed syllables.
High-toned verbs do not require the schwa, since the imperative high tone merges with that of
the root (35¢)-(35d). It seems that raising is blocked in order to maintain the distinction between
progressive and imperative forms. The imperative is derived as follows.

(37) a.  sayg pkdk — sayg § nkdk — sad gkdk — sar pkd? ‘dry wood’
b. chuy byi — chuy byi ‘tether a goat’

4.7 No deletion of /m/

I have mentioned that /m/ is the only coda consonant in Babanki that is not deleted under any
circumstance. The data below confirm that it fails to drop in similar contexts where the other coda
consonants are deleted.

(38) a.  Noun + possessives
oghdmd nyam ‘mat of animal’ /dgham $ nyam/
jomd ghdm  ‘my dream’ /jom 3-ghém/
b. Progressive
nyam tsdm3d
nyam S tsam o

kc9.animal sSM chew PROG

‘An animal is chewing.’

c. kofd kS fwims: kd
kd-f6°  ké fwém o kd
c7-thing SM nice = PROG AM
‘a nice thing’

d. Deverbal adjective
nyam s  nyimd
nyam SO  nyim 9

animal PRES green PROG

‘An animal is becoming green.’
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e. Imperative
bamd gkd?
bam ~ pkok
heat 1MP c6a.wood
‘Heat wood.’

f. kdm kolay
kéom ~  ko-lay
clean IMP c7-cocoyam

‘Clean a cocoyam.’

4.8 Summary

The two frames and different contexts where 1) coda consonant deletion is accompanied by vowel
raising, and 2) coda consonants are deleted without vowel raising are exemplified in (39).

It is seen in the table that vowel raising accompanies /1/ deletion in Frame 1 contexts but not
in identical phonological Frame 2 contexts. A rule- or constraint-based approach would have to
consider all the contexts in group 3-6 as exceptions whereas the allomorphy approach proposes to
list the allomorphs with separate frames for their insertion as follows.

(39) ++ -sap ‘corn’
Allomorphs:
[so, say]
[so] / [_ #d] (FRAME 1] ©S0: mu? ‘one corn’ /o-sdy o-muk/
[say| elsewhere pfi? éséy ‘eat corn’ /pfi? * dsdy/

(40) + -pgan ‘story’

Allomorphs:
[nga, ngan]
ga] / [ #V]Frame 21 D9a: ghdm ‘my story’ /pgan o-ghém/
[ ] N .
ngan| elsewhere pgan yi ‘that story’ /ygan yi
9 9 9

5 Conclusion

In this study, I have shown that there are many contexts in Babanki where five of the six coda con-
sonants are deleted in intervocalic position. In certain contexts, the deletion of /y/ is accompanied
by the raising of /a/ to [o] and, separately, /o/ to [u]. It has also been demonstrated that four
of the coda consonants /n, k, f, and s/ are deleted only in a few words in the language. Because
these morphophonological processes select a wide range of contexts where they apply, it is particu-
larly difficult to specify the phonological or morphological conditions for their application. I have
therefore proposed a solution that lists allomorphs with appropriate instantiation frames, thereby
providing support for precompiled phrasal phonology (Hayes, 1990).
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Realis is real: Evidence from Initial Change in Arapaho*

KSsENIA BOGOMOLETS
University of Connecticut

1 Introduction

This paper aims to investigate the morphophonological process of infixation in Arapaho tradition-
ally known in the Algonquian literature as Initial Change (1C or infix henceforth). There has been
a debate in the literature as to whether Algonquian languages grammatically mark the [trealis]
distinction (cf. Frantz, 1991; Ritter and Wiltschko, 2010). This paper contributes to the debate by
presenting novel paradigms which suggest that [+realis] contrast is marked in Arapaho. Specifically,
I argue for the following hypothesis.

(1) Hypothesis
The morphophonological process in verbs traditionally known as Initial Change marks [+re-
alis] in present and future tenses and in perfective aspect in Arapaho.

The ultimate goal of this paper is to provide an analysis of the allomorphy observed in verb
stems (in present tense), tense prefixes (in future and past), and aspect prefixes (imperfective and
perfective).

1.1 Data

Data used in this paper come from several sources. Firstly, a lot of examples in this paper are
adapted from the fullest existing descriptive grammar of the language: Cowell and Moss (2008).
Secondly, a large portion of data come from analysis of the narratives and naturally occurring col-
loquial speech collected in the Arapaho Language Archives section of the Center for the Study of
Indigenous Languages of the West (CSILW) at the University of Colorado, some of which are avail-
able at www.colorado.edu/csilw/ (Cowell and Moss, 2006). Thirdly, I used the corpora collected
by Conathan (2006). In addition, field notes and recordings of A. Cowell have been used.

1.2 The process of 1C

The process of Initial Change in Arapaho is illustrated in (2).

(2) a. STEM!': X-niibéi - ‘to sing’
n<én>iibéi-noo
IC.sing-1SG
‘T am singing.’ Alternation: n<én>iibéi- / -niibéi-

*T am grateful to Arapaho speakers for sharing their language with me. A special thank you to Jonathan Bobaljik.
I thank Andrea Calabrese, Peet Klecha, Susi Wurmbrand, Harry van der Hulst, Saurov Syed, Laura Kalin, Paula
Fenger, Adrian Stegovec, and the audience of BLS42 for relevant discussions of parts of these data and analysis.
Thanks to Doug Whalen for giving me access to the Arapaho corpora at Haskins Lab. Finally, I thank Andrew
Cowell for sharing the materials of the Arapaho Database Project and his notes with me, and for many helpful
discussions.

!Notations: ‘X-/form/’ is used to mark a morpheme which is pre-accented; ‘3’ in Arapaho orthography is
used to express /0/; apostrophe in the orthography is used for /?/ (glottal stop). The following glosses are used
throughout the paper: ADv=Adverb; A0O=Affirmative order; HAB=Habitual; 1c=Initial Change; iMP=Imperfective;
INCHOAT=Inchoative; INTER=Interrogative; NA=Noun Animate; NAO=Non-Affirmative Order; 0Bv=0Obviative; SUBJ
=Subjunctive.
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b. STEM: betéee- ‘to dance’
b<e>etéee-noo
1C.dance-1sG
‘T am dancing.’ Alternation: b<e>etéee- / -betéee

Initial Change only occurs in the left-most syllable of the verb form. 1C infixes /Vn/ into the
first syllable of the verb if that syllable contains a long vowel, and it infixes /V/ if the vowel in the
first syllable is short. (3a) captures the data in (2a), and (3b) describes the example in (2b).

(3) a. [CV1CV2.]
12 34..— 1Vn234..where Vn is either /en/ or /on/ depending on vowel harmony
Condition: V1 is long

b. [CV1 CV2... ]
12 34..— 12234...
Condition: V1 is short

The quality of the vowel is determined by rules of back harmony across the nasal in a syllable
with a long vowel (3a), and full vowel harmony in a syllable with a short vowel (3b). I posit /V/ as
the underlying form of the infix and /Vn/ as derived by the rule of [n]-epenthesis to avoid hiatus.

(4) ©® — [n]/[RooT CINFV _]VV..

1.3 Affirmative and Non-Affirmative orders of agreement

It has been noted that in Algonquian languages, ‘we are dealing with a system in which the
grammatical mechanism of agreement has been elaborated to an extreme degree’ (Oxford, 2014,
p. 4).

Two systems (‘orders’) of agreement exist in the language: the so-called Affirmative and Non-
Affirmative agreement orders (AO and NAO, respectively).

(5) Distribution of Affirmative vs. Non-Affirmative agreement orders
Agreement Context
Non-Affirmative Order | Negative clauses
Interrogative clauses
Clauses with dubitatives/evidentials
Narrative past tense

Affirmative Order Positive clauses
Subjunctive

Morphologically, the difference between the two agreement orders is twofold. Firstly, the two
orders have two distinct sets of agreement affixes; secondly, in Affirmative order person, number and
obviation markers are suffixed to the verb stem while in Non-Affirmative order person markers are
prefixed, not suffixed, and number and obviation are indicated by suffixes. Compare the examples
in (6).
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(6) Affirmative vs. Non-Affirmative orders

Affirmative Non-Affirmative

a. beetéee-n c. héi-hoowi-betéee-O
dance - 2Sg 2-NEG-dance-Sg
You(Sg) are dancing You(Sg) are not dancing

b. beeteéé-nee d. héi-hoowu-beteéé-be
dance - 2P1 2-NEG-dance-P1
You(Pl) are dancing You(Pl) are not dancing

Among Algonquian languages, Arapaho presents an innovative system. The distinction between
Affirmative and Non-Affirmative orders in Arapaho is closely related but is not parallel to the
Independent/Conjunct contrast found in other Algonquian languages (on the latter distinction see
Goddard, 1967, 1974; Campana, 1996; Cook, 2007, 2008, a.0.). Some of the detailed analyses
of the prefix/suffix alternation in agreement in Independent and Conjunct orders presented in
the literature on other Algonquian languages are not directly applicable to the Arapaho data
because the morphosyntactic conditions which govern this alternation appear to be quite different
(on prefix/suffix alternation in Algonquian see Brittain, 2001; Richards, 2004; Oxford, 2013, 2014).
Abstracting away from particular morphosyntactic details which are beyond the scope of this paper,
in both Arapaho and other Algonquian languages, there are two patterns of agreement.

(7) a. Highly fusional suffixal agreement
b. Prefix 4+ suffix agreement

In the next section, I provide evidence for an intriguing tense- and aspect-related asymmetry:
verbs in present and future tenses and in perfective aspect are marked for [frealis| and for the con-
trast between Affirmative/Non-Affirmative agreements, while verbs in past tense and imperfective
aspect morphologically only mark the latter and do not take part in the [+realis] distinction.

2 1Cc and tense/aspect morphology

In this section, I present the general distribution of application of IC across tenses and aspects in
Arapaho. Data presented in this section lead to the following empirical observation.

(8) With respect to the application of the process of 1C, present and future tenses and perfective
aspect pattern in the same way while past tense patterns together with imperfective aspect.

I argue that while verbs in present and future tenses and in perfective aspect participate in
[frealis] contrast, verbs marked for past and imperfective do not, instead they morphologically
mark the Affirmative/Non-Affirmative distinction.

2.1 Infixation in present tense

In this section I will claim that 1C in verbs in present and future tenses and in perfective aspect
marks the [+realis] distinction situated in C.? In particular, I propose that IC morpheme is spelled
out as V- in [+realis] contexts and as @ in [-realis].

2For evidence and a detailed analysis of the 1C being one instantiation of the C head in the language see Bogomolets
(to appear).
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Evidence for this claim comes from the distribution of 1C - the cases where 1C does not occur,
despite having the right phonological environment for it to apply, can be grouped together under
the traditional term [-realis] or irrealis, namely: (i) negative statements and questions (9b)-(9c),
(ii) subjunctive (9d), (iii) imperatives (9e), and (iv) clauses with dubitatives and evidentials (see
(11a) below). Contrast (9a), where 1C does apply, with (9b)-(9e), where it does not.

(9) a. b<e>etéee-noo
1C.dance-1S

‘l am dancing.’

b. ne-ihoowu-betéee
1-NEG-dance

‘I am not dancing.’

c. koo-ne-betéee
INTER-1-dance

‘Am I dancing?’

d. betéee-noo-hdék
dance-1S-SUBJ

‘If I dance’

e. betéee
dance
‘Dance!’” (2S)

The following table summarizes the distribution of 1C in present and future tenses and in
perfective aspect.

(10)  Distribution of the infix in verbs marked for present or future tenses
Infixation Context
No Initial Change | Negative clauses

Interrogative clauses

Subjunctive

Imperative

Clauses with dubitatives/evidentials

Initial Change Positive clauses

Although blocking of 1C frequently coincides with NAO morphology, 1C does not simply mark
the contrast between Affirmative and Non-Affirmative agreement orders.

As tables in (5) and (10) and examples in (6) show, the Affirmative/Non-Affirmative distinction
is signaled both by choice of agreement affixes and by affix order, but it only partially correlates
with 1C. The Affirmative order shows IC only when the verb is [+realis|, and not when it is [-realis].
I present two kinds of evidence in favor of this claim.

L. Affirmative clauses with evidential markers

Consider the following examples of clauses with particle woot#. In both (11a) and (11b), verbs
are marked with Affirmative order agreement affixes, however, in (11a), the verb hesooku’003i” does
not undergo IC while in (11b), the verb hoo3i’eebéénoo does.
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(11) a. STEM3: esooku’oo - ‘to watch s.t.’

wootii hesooku’o00-3i’
like  watch-s.t.-3PL

‘It seems they are watching.’

b. STEM: o3i’eebee - ‘to be asked to do s.t.’

nenééni-noo wootili h<o>o03i’eebéé-noo héét-niiteheib-é3e-n
to-be-1sG  like/as 1C.to-be-asked-to-do-s.t.-1SG FUT-help-18G-2SG

‘I will help you as I am asked to do.’

The explanation for the difference between (11a) and (11b) is the following. Particle wootii can
have two different meanings: (a) Evidential marker: ‘it seems’; (b) Comparative particle: ‘like’.
As predicted by the realis hypothesis, no infixation occurs in clauses under the reading (a) because
the evidential marker makes it [-realis], while the verb is infixed under the reading (b).

II. Subjunctive

The second piece of evidence for my claim that IC does not mark the distinction between
Affirmative and Non-Affirmative agreement orders comes from verbs marked with Subjunctive.
These verbs take Affirmative order agreement affixes. However, verbs in Subjunctive are never
infixed.

(12) betéee-noo-hék
dance-1SG-SUBJ
‘If T dance’

In (12), the verb takes the Affirmative order agreement suffix but no 1C occurs, which can be
explained by the realis hypothesis proposed here if Subjunctive is one of the [-realis] contexts in
the language.

2.2 Infixation in future tense

The patterns described above are exactly parallel for the verbs marked for future tense. The future
tense prefix alternates between two allomorphs.

(13) /het-/ - /heet-/

In [+realis] contexts the form of the future prefix is infixed with a vowel (14a) while in [-realis]
contexts, that is, in clauses with Non-Affirmative agreement, imperative and conditional clauses
as well as when used with the so-called dubitative particles, verbs are prefixed with the uninfixed
form of the future morpheme (14b)-(14d).

(14) a. h<e>etn-00s66-’
FUT-rain-3SG

‘It will rain.’

3Words in Arapaho cannot start with a vowel, any underlyingly vowel-initial morpheme is epenthesized with an
/h/ if word-initial.
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b. het-cih-nohkuseic-6’0o0.
FUT-to-here-morning-INCHOAT

‘Come early in the morning!’

c. nih-niitdbee-noo hét-no’usee-hé-hk.
PAST-hear-news-1SG FUT-arrive-3SG-SUBJ

‘T heard that he will come.’

d. noh hetn-ei-hoow-bii3ihi ce’-iihi’
and FUT-3-NEG-eat again-ADV

‘And once again he won’t get to eat.’

2.3 Infixation in perfective aspect

Finally, consider alternation observed in the prefix marking perfective aspect.
(15) /hiis-/ - /h<en>iis-/

Alternation in (15) shows regular 1¢ morphology: infixing < Vn> in a syllable with a long vowel,
and it applies in all the same contexts as in verbs in present and future tenses.

(16) a. wé'o'oto’ woow h<en>iis-3iikone’éis-oot nihu’inii3e’éénin.
right-then already 1C.PERF-scalp-s.0.-35G/4  this-4sG-hair-OBV

‘He has just now finished scalping the enemy’s head.’

b. h<en>iis-too- t
IC.PERF-do- 3SG

‘He has done it.’

c. hoow-uus-iini
NEG-PERF-eat

‘He has not [eaten it] yet.’

d. t6éo6t-e-eni-’thoon hiis-cebiete-hké-ni’
where-2SG-FUT-go PERF-compete-3PL.SUBJ

‘Where shall we go after the game (is over)?’

Application of the process of 1C is cyclic in nature, that is, it applies to the morpheme that is
locally interacting with the C head. In case one or more nodes in the derivation between vP and
CP have null exponents, the pruning (Embick, 2010) rule applies.

(17) JROOT-x, -0 ], [x, -0 |-Y — /ROOT-Y

Given (17), we will predict, for instance, that in case no overt morphemes intervene between
the Root and the C head, 1C will apply to the stem in [+realis| contexts.

(18) [CP C[ireahs} [TenseP T [AspP [VP v [\/P ROOTH]H
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(19) n<en>iibéi?-it
IC.sing-3SG
‘He is singing.’

Structure: [C [+realis] [T [pres| [,/NIIBEI?-]]]
Vocabulary Insertion:

a. -niibei?- [\/NIBEI?-|
b. -@ -niibei?- [T [pres| [,/NIIBEI?-]|
c. V-0 -niibei?- [C[+realis|[T[pres|[,/NIIBEI?-]|]

Pruning: V-@ -niibei?- — V-niibei?-

Phonology:
a. -n<V>iibei?- INFIXATION
b. n<Vn>iibei?- /N/-EPENTHESIS
c. n<en>iibei?- VOWEL HARMONY

If an overt aspect prefix is present but no overt tense marking, it is the aspect prefix that will
undergo IC.
(20) h<en>iis-niibei?-it
IC.PERF-sing-3SG
‘He has sung.’

Structure: [C [+realis] [T [pres|] Alperf] [ /NIIBEI?-]]]
Vocabulary Insertion:

a. -niibei?- [\/NIBEI?-]

b. -iis-niibei?- [A [perf] [|/NIIBEI?-]]

c. -0 -iis-niibei?- [T [pres] [A [perf] [|/NIIBEI?-]]]
[

d. V-0 -iis-niibei?- C[+realis|[T[pres| [A [perf] [, /NIIBEI?-]]]]

Pruning: V-0 -iis-niibei?- — V-iis-niibei?-

Phonology:
a. h<V>iis-niibei?- INFIXATION
b. h<Vn>iis-niibei?- /N/-EPENTHESIS
c. h<en>iis-niibei?- VOWEL HARMONY

Finally, if an overt tense marker is present, it is that tense marker that will undergo 1C and
aspect marking will have no effect. These predictions are borne out.
(21) h<é>ét-niibéi?-it
IC.FUT-sing-3SG
‘He is going to sing.’

Structure: [C [+realis] [T [fut] [, /NIIBEI?-]]]
Vocabulary Insertion:

a. -niibei?- [\/NIIBEI?-|
b. -et-niibei?- [T [fut] [,/NIIBEI?-]]
c. V-et-niibei?- [Cl+realis] [T[fut] [,/NIBEI?-]]]
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Phonology:
a. e<V>t-niibei?- INFIXATION
b. e<e>t-niibei?- FULL VOWEL HARMONY
c. he<e>t- niibei?- /H/-EPENTHESIS

In the next section, I present the following claim: 1C does not apply to verbs in past tense and
in imperfective aspect, that is, there exists a tense- and aspect-related asymmetry whereby verbs
in past and imperfective do not participate in the same contrast as verbs in present and future
tenses and in perfective; instead they are marked only for the contrast between Affirmative and
Non-Affirmative agreement.

2.4 Tense- and aspect-related asymmetry

Past tense in Arapaho is marked with the prefix ¢h-. In what follows, I first discuss allomorphy
in the simple past tense prefix arguing that the observed allomorphy does not originate from the
same contrast as the alternation between infixed and uninfixed verb forms in present and future. I
then proceed to the argument that imperfective aspect patterns together with past tense and hence
verbs in imperfective do not mark [+realis] either.

2.5 Allomorphy in the simple past tense and agreement orders

The simple past prefix in Arapaho alternates between two allomorphs: nih-/hih-. It has been
claimed that this alternation reflects the same contrast as IC in present and future tenses: ‘This
is an irregular form of initial change (...) when [the past tense prefix] occurs word-initially where
initial change does not occur (as in non-affirmative verbs), it occurs as hih-" (Cowell and Moss,
2008, p. 256). This description states that the distribution of the allomorphy in the past tense
prefix is reflecting the same contrast as the distribution of the [+realis] infix in present and future
tenses, where the nih-forms correspond to the infixed forms in present and future.

However, this generalization does not hold. I argue that the distribution of the infix in future
and present tenses and the distribution of the allomorphs nih-/hih- for past differ in the following
systematic way.

In present and future, the [+realis] infix has no one-to-one relation to Affirmative/Non-Affirmative
agreement orders, as shown in (11) and (12) above. However, allomorphy in the simple past prefix
is sensitive to precisely this contrast (compare also to the table in (10)).

(22) Distribution of simple past allomorphs
Simple past allomorph | Context Agreement order
hih- Negative clauses Non-affirmative

Interrogative clauses

Clauses with dubitatives/evidentials

nih- Positive clauses Affirmative

Subjunctive

This account predicts that in any clause with Affirmative order agreement, past tense will be
marked with the nih- prefix, even in [-realis] contexts. This prediction is borne out. Contrast
examples of verbs marked with subjunctive in present (23a), future (23b), and past (23c).
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(23) a. betéee-noo-hék
dance-18G-SUBJ

‘If T dance’

b. nih-niitdbee-noo hét-no’usee-hé-hk.
PAST-hear-news-1SG FUT-arrive-3SG-SUBJ

‘T heard that he will come.’

c. a hiiwo’ nih- biici3ei-nin-ehk
a so PAST-bead things-2SG-SUBJ

‘Ah! So you knew how to sew!” / (meaning: I didn’t know you knew how to sew!)

Subjunctive is one of the [-realis] contexts in the language, hence verbs marked for subjunctive
never undergo infixation in present and future (23a-b), however, verbs in Subjunctive are marked
with Affirmative order agreement affixes, and as predicted by table in (22), past tense is marked
with the nih- prefix (23c).

2.6 Allomorphy in imperfective aspect

There is a reason to believe that nih- is in fact compositional where /n/ marks A0 and combines
with the past tense prefix ih-. The same alternation /n/-/h/ appears in the Imperfective prefix:
nii-/ hii-.

The distribution of the imperfective allomorphs is exactly parallel to the distribution of the
simple past prefix: nii- occurs exclusively in AO clauses and hii- is prefixed to verbs marked with
NAO affixes.

(24) A [IMPERF| < hii- / NAO
A [IMPERF]| <> nii-

Compare examples below. In (25a)-(25b), imperfective aspect is marked with néi- while in the
NAO interrogative clause in (25c¢), imperfective is marked with hii-.

(25) a. nii-neyéi3éi-t
IMPERF-go-to school-3sG

‘S/he goes to school.’

b. hii-hoow-niisi3ei
IMPERF-NEG-work

‘S/he doesn’t work, doesn’t have a job.’

c. toot-hei-hii-tisee
where-2SG-IMP-come from
‘Where did you come from?’

As noted in the previous section, the crucial point of difference between infixation in present and
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future tenses and in perfective aspect, and the /n/-/h/ 4 alternation in past tense and imperfective
aspect is observed in subjunctive. Being sensitive to the AO/NAO distinction and not to the [+realis]
distinction, the imperfective prefix, just like the past tense prefix, has the /n/-initial form in
subjunctive.

(26) nii’eihii-ho’ nii-no’oteihi-ehko-ni’
eagle-NA.PL IMP-tough /strong-SUBJ-PL
‘Wohei they say that birds are powerful.’

2.7 Initial Change and irrealis

The connection between I1C and the [frealis| contrast has been noted for a number of Algonquian
languages (Brittain, 2001; James, 1982, 1991; Rogers, 1978). Given the data presented in previous
sections, the list of contexts where IC is blocked due to semantic reasons has to include past tense
and imperfective (habitual) aspect.

(27) C[irealis} 0 / _ {PAST, IMPERF}
C[:trealis} < V-

Past tense and imperfective aspect have been reported to pattern together in a number of
ways crosslinguistically (e.g. Bjorkman and Halpert, 2013; James, 1991). At this point, I will
make a stipulation that past and imperfective are inherently [-realis] in Arapaho and therefore
cannot undergo IC. Crosslinguistic evidence supporting this stipulation comes from the widely
documented and analyzed fact: two kinds of morphology are used in vast majority of the languages
of the world to express the most prototypical case of irrealis, namely, in counterfactual clauses (e.g.
Hale, 1969; Steele, 1975; James, 1982; Fleischman, 1989; Iatridou, 2000; Van Linden and Verstraete,
2008). Consider the following examples from English, which regularly employs past morphology to
express counterfactual semantics (28), and from Hindi, which uses imperfective morphology for the
same semantic purpose (29).

(28) a. (I don’t think he will take my advice, but. .. )
If he took my advice, he would get the job.

b. (He isn’t friendly, but...)
If he were friendly, I would invite him.

c. (I didn’t have the car yesterday, but...)
If I had had the car, I would have gone for a drive in the countryside.
(adapted from Legate 2003, p. 155)

Clauses marked with past tense morphology in English can thus receive future (28a), present
(28b), or past (28c) counterfactual interpretation.

In Hindi, imperfective (habitual) morphology appears to be required in counterfactual clauses
(Tatridou, 2009).

“Recall from footnote 3 that any vowel-initial morpheme is epenthesized with an /h/ when word-initial. The hih-
allomorph of the simple past prefix and the hii- allomorph of the imperfective aspect could then perhaps be analyzed
as /ih/ and /ii/ respectively with initial /h/-epenthesis. However, see example (25¢), where imperfective aspect prefix
is realized with an /h/ even though it is not word-initial. This could be indicating that two alternants are in fact

/n/-/h/ and not /n/-@.
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(29) Agar vo macchlii khaa-taa ho-taa, to use yeh biimaarii nahiiN ho-tii
If  he fish eat-HAB be-HAB then he.DAT this illness NEG  be-HAB.F

‘If he ate fish, then he would not have this disease.” (adapted from Iatridou 2009, p. 12)

The relation between past and [£realis] crosslinguistically seems to be more complex than in
future and present. A number of languages have been reported to have a single (proto-) morpheme
for past tense and [-realis]. For instance, Proto-Uto-Aztecan Mood [-realis] and T [past] are recon-
structed as a single proto-morpheme (Steele, 1975). In the Algonquian language Moose Cree, the
morphemes -pan and -htay have come to form a single ‘preterit paradigm’ which has two usages:
an imperfective past use and an irrealis modal usage which indicates ‘that the proposition is un-
real or hypothetical as opposed to real and factual’ (James, 1991, p. 285). In the closely related
Plains Cree language, preterit and irrealis are also reported to be indicated by a single morpheme
(Wolfart, 1973). A clear connection between past tense morphology and irrealis morphology has
been shown for the Fox language in the Algonquian family as well (Dahlstrom, 1991). Languages
of the world tend to have ‘a morpheme which indicates both past time and some notion of irrealis’
(Steele, 1975, p. 201).

It has been proposed that past tense and irrealis are universally related (Iatridou, 2000; Legate,
2003; Hale, 1969; Steele, 1975). In the morphosemantic line of research on this matter, past tense
morphology is crucially implicated in the theory of irrealis. The prototypical case of irrealis —
counterfactual clauses — is usually discussed. The central idea for understanding the so-called
‘fake past’ morphology, that is, cases when past tense morphology is not used to express temporal
relations, is the idea of remoteness from the speaker’s present reality which can be either temporal
or modal. Such an approach suggests that past and counterfactuals share a feature which forms the
basis of post-syntactic insertion of a single morpheme in both contexts. Iatridou (2000) proposes
to analyze the past tense morpheme as an exclusion feature (ExclF). The past tense morpheme is
taken to be underspecified and can be interpreted either as past tense when it ranges over times or
as counterfactual if it spans over worlds (Iatridou, 2000, p. 246).

(30) ExclF = T(z) excludes C(z)
T(z) stands for ‘Topic(z)’ (i.e. ‘the z that we are talking about’). C(z) stands for ‘the z
that for all we know is the z of the speaker.’

a. ExclF(t) = the topic time excludes the time of utterance (‘the time interval that we are
talking about excludes the time interval that for all we know is the time of the speaker’)

b. ExclF(w) = the topic worlds exclude the actual world (‘the worlds that we are talking
about exclude the worlds that for all we know are the worlds of the speaker’)

Alternatively, it has been proposed that counterfactual semantics can be derived from a purely
temporal past (Ippolito, 2002; Arregui, 2009).

Taking into account data in the previous section of the current paper, which show that verbs in
past tense never undergo IC, and assuming analysis of 1C as [+realis] morpheme in the language,
I propose that past tense in Arapaho is inherently [-realis] and thus is incompatible with 1C for
semantic reasons. An additional (although indirect) piece of evidence for this claim comes from
examples like the following.

(31) wohei ciitei-3i" niiinon-e’
well enter-3PL tepee-LOC
‘Well, they went inside the tepee.’
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The verb ciitei%i’ in (31) exhibits [-realis] morphology, that is, it does not undergo IC; it is not
prefixed for past and yet it gets the past tense interpretation.” This way of forming past tense is
usual and productive among speakers (Cowell and Moss, 2008), and it can receive an explanation
if past tense is indeed inherently [-realis] in the language: in Arapaho [-realis| morphology (i.e. no
infixation) can be used to express past.

Similar to the analyses proposed in the field for the ‘fake past’, a wide range of analytical
proposals has been offered to explain the use of imperfective in counterfactual clauses. Imperfective
has been claimed to occur in irrealis contexts simply because it is a crosslinguistically default aspect
(Tatridou, 2009), or because perfective is incompatible with counterfactual semantics (Arregui,
2004), or because imperfective (like past) contributes to the semantics of irrealis (Ferreira, 2011).
Finally, there exists a line of analyses proposing that past and imperfective are two language-specific
realizations of a single universal irrealis (counterfactual) operator (Bjorkman and Halpert, 2013).

Iatridou (2000, 2010) establishes a crosslinguistic generalization that imperfective marking
(more precisely, habitual marking) is one of the key grammatical ingredients of counterfactuals.
Imperfective (habitual) aspect in counterfactuals, similar to past morphology in languages which
employ past to express irrealis, does not give the usual progressive or habitual meaning but rather
contributes the counterfactual semantics.

(32) An eperne to farmako, tha ginotan kalitera
If take-PAST-IMP the medicine, FUT become-PAST-IMP better
‘If s/he took the medicine, s/he would get better.’ (adapted from Iatridou 2010)

In this case, we are dealing with ‘fake imperfective’ since examples such as (32) are not un-
derstood as progressive or habitual, and outside of a counterfactual environment they would have
been marked with perfective morphology.

Without advocating for a particular semantic analysis of the connection between past, imper-
fective, and irrealis, I take the crosslinguistic data presented in this subsection to suggest that such
connection exists, and I use it to support my claim that in Arapaho, past and imperfective have the
feature [-realis]. The spell-out of the Cpi ealis) head is contextually determined, as shown in (27).

Since neither T nor A are cyclic heads (Embick and Marantz, 2008; Embick, 2010), the C head
and T and A heads are in the same cycle and at the relevant point of derivation their features are
accessible and can trigger allomorphy on C forcing it to be spelled-out as @ in the context of T
[past] or A [imp].

(33) C

C[trealis] T

N

T|past] v

PN
s \/ROOT

5These data are reminiscent of the so-called optional past tense found in a number of languages and discussed
for example in Bochnak (2015) for Washo and in Cable (2015) for Tlingit. In optional tense languages, there is no
presupposition placed on the value of the temporal pronoun, hence morphologically tenseless clauses are predicted
to be compatible with past, present, or future time reference. Although this topic is beyond the scope of the current
paper, crucial for understanding the relations between past tense and the category of irrealis in Arapaho is the fact
that a morphologically tenseless clause can be compatible with past tense reading only if it does not undergo Ic, that
is, only if it is morphologically [-realis].
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The spell-out of the C[£realis] in this context will then be locally determined by interaction
with the T[past], and the C head will be spelled out as @ by (27). A sample derivation of a past

tense verb nihniibéi’it ‘he sang’ is given in (34).
(34) nih-niibéi?-it
PAST-sing-3SG

‘He sang’

Structure: [C [+realis] [T [past] [,/NIIBEI?-]]]
Vocabulary Insertion:

a. -niibei?- [\/NIBEI?-]
b. -nih-niibei?- [T [past] [,/NIIBEI?-]]
c. @ -nih-niibei? [C[trealis|[T[past][, /N1IBEI?-]]]

The irrealis C head gets spelled out as @ due to the local interaction with the past tense
morpheme underlyingly specified with a [-realis] feature. Essentially the same derivation is proposed
for verbs prefixed with imperfective (habitual) aspect. In case imperfective is local, or adjacent, to
the C head, the C head is spelled out as O.

(35) nii-niibéi?-it
IMP-sing-3SG
‘He sings’ (habitually)

Structure: [C [£realis| [A [imp] [, /NIBEI?-]]]
Vocabulary Insertion:

a. -niibei?- [\/NIBEI?-]
b. -nih-niibei?- [A [imp] [,/NIIBEI?-]]
c. O -nii-niibei? [C[trealis|[A[imp][, /NIIBEI?-]]]

The claim that t