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Nasal harmony in consonants in Chiquitano and its origins

This article deals with the origins of the so-called consonant nasal harmony in Chiquitano
(Bolivia/Brazil, Macro-Jé family), in which the consonants /f ¢ j wj/ change to /m n n n/, usu-
ally when a nasal segment is present elsewhere in the word. The exact rules vary from dialect
to dialect and are not fully described in the literature. Based on published works and my
own field recordings, I provide a description of nasal harmony in contemporary varieties of
Chiquitano. I argue that nasal harmony had vowels as its primary targets in Proto-
Chiquitano, whereas consonants were indirectly affected by the process due to tautosyllabic
assimilation. I also provide evidence that nasal harmony in consonants arose when nasal
vowels underwent massive denasalization, thus phonologizing the erstwhile nasal and non-
nasal allophones of the sonorant series. The present hypothesis explains why morphemes
without a single nasal segment can have a floating feature [+nasal] in the contemporary Chi-
quitano varieties under examination and accounts for the phonological adaptation of certain
loanwords from Spanish and Guarani.
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In Chiquitano (< Macro-Jé; Bolivia, Brazil), consonants assimilate in nasality under certain cir-
cumstances, whereas intervening vowels do not necessarily nasalize. This phenomenon is
known as NASAL HARMONY, and it is already noted in the earliest surviving descriptions of
Chiquitano (1).

(1) 18th-century Javeriano Chiquitano (Anonymous n/d apud Adam & Henry 1880: 3)

a. <obobos> «omomoma>
/o-Pofd-si/ — /o-momod-ma/
NHA-toad-X NHA-toad-DIM
‘toad’ ‘little toad’

18th century Santiaguefio Chiquitano (Pelleja n/d: 3)

b. «turus> «<unumaa»
/tucu-si/ — /tunti-ma?a/
door-Xx door-DIM
‘door’ ‘little door’

Similar facts are reported and discussed for all known Chiquitano varieties, including Bésiro
(Sans 2011), the San Rafael subdialect of Eastern Chiquitano (Girard 2014), the Ignaciano sub-
dialect of Eastern Chiquitano (Ciucci & Macofié Tomicha 2017: 38-39), and Miguelefio (Niku-
lin 2020a: 4-7).

While nasal harmony targeting vowels is cross-linguistically well-attested (Botma 2024),
Chiquitano is unusual in showing a kind of nasal harmony where consonants are the main
targets of the process. A textbook example of nasal harmony in consonants is Hyman’s (1995)
account of KiYaka (< Bantu < Niger—-Congo; Democratic Republic of Congo). It has been ar-
gued that consonant harmony is fundamentally different from vowel harmony in that it in-
volves featural agreement as opposed to spreading (Hansson 2001; Rose & Walker 2001,
among others), though this has been contested (Jurgec 2011). In any case, nasal harmony re-
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stricted to consonants is entirely unattested in South American languages other than Chiqui-
tano, in stark contrast with nasal harmony in vowels. The latter phenomenon is widely at-
tested in geographically adjacent languages, such as Gwarayu (< Tupi-Guaranian < Tupian;
Bolivia; Danielsen 2019), Eastern Bolivian Guarani (< Tupi-Guaranian < Tupian; Bolivia, Ar-
gentina, Paraguay; Dietrich 1986: 60-63), Ayoreo (< Core Zamucoan < Zamucoan; Bolivia,
Paraguay),! and Mosetén (Mosetenan; Bolivia; Sakel 2004: 40—41), as well as in the genetically
related language Maxakali (< Maxakalian < Macro-J€; Brazil; Silva 2020: 139-145). In languages
that show nasal harmony in vowels, consonants are also often affected by the process, but they
are not the primary target. Therefore, Chiquitano is typologically and areally salient regarding
its nasal harmony pattern.

The goal of this article is twofold. After a brief presentation of the dialectal diversity of
Chiquitano (Section 1), I make an attempt at elucidating the synchronic workings of the nasal
harmony in the attested Chiquitano varieties (Section 2). I show that there are at least two
processes involved, with different directionalities and different domains. I also identify a
phonotactic tendency and a loanword adaptation pattern that provide a clue to the diachronic
origins of the nasal harmony in consonants. In Section 3, I propose that Chiquitano at an ear-
lier stage displayed a classic nasal harmony, whereby nasality spread bidirectionally from na-
sal vowels. At that stage, nasal consonants occurred as allophones of approximants due to lo-
cal assimilation. Later, vowels underwent denasalization in most environments, and nasal
consonants became phonemic. Section 4 concludes the paper.

1. Chiquitano and its dialects

Chiquitano is a macrolanguage in the sense that it is usually referred to as a single language
but is in fact a dialect continuum consisting of varieties perhaps best viewed as distinct lan-
guages by the criterion of mutual intelligibility. It is spoken in the Chiquitania (locally Chiqui-
tania) region, spanning eastern Santa Cruz (Bolivia) and southwestern Mato Grosso (Brazil).
A significant part of the respective ethnic group identifies as Monkdxi (often spelt Monkox),
pluralized as Monkdka, and refers to their language as Bésiro. These endonyms are, however,
not accepted in parts of the Chiquitania. In this article, the term Bésiro refers to a specific Chi-
quitano variety (see 1.1 below).

The 2012 Bolivian census reports a total of 148,736 individuals nationwide to have de-
clared themselves to be ethnically Chiquitano, Monkox, or (speakers of) Bésiro. However, in
the same census, only 6,709 respondents aged 4 or above declared Chiquitano/Bésiro as their
L1, and only 2,401 individuals aged 6 or above claimed Chiquitano/Bésiro to be the language
they speak the best (INE 2015). The 2022 Brazilian census reports a total of 197 Indigenous
residents in the Portal do Encantado Indigenous Land that falls within the Mato Grosso por-
tion of the Chiquitania region described above, as opposed to 1,046 in the 2010 Census (IBGE
2023: 139). No demographic statistics are currently available on the ethnic Chiquitano or
Camba (Kamba) population in communities of Mato Grosso that lie outside Portal do Encan-
tado, such as Vila Nova Barbecho, and within the urban limits of towns such as Porto Es-
peridido, Céceres, Pontes e Lacerda, Vila Bela da Santissima Trindade, Varzea Grande, or
Corumba (Pacini 2012: 276; Silva 2009). In any case, the Chiquitano language in Brazil is se-

! Nasal harmony in Ayoreo is described as affecting consonants in published works (e.g. Bertinetto 2009: 11-2),
but Pier Marco Bertinetto (p. c., 2023) and Luca Ciucci (p. c., 2023) confirm that unstressed vowels are also weakly
nasalized under nasal spread.
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verely endangered; Santana (2014: 27) reported as few as 4 or 5 speakers, though revitalization
efforts are underway (Santana 2014; Rupé 2022). In total, Chiquitano is spoken by fewer than
7,000 individuals (probably around 2,000 if only fluent speakers are considered) out of an es-
timated ethnic population of 150,000.

Chiquitano is classified as a divergent member of the Macro-Jé family (Adelaar 2008). His-
torically, the Chiquitania was a multilingual region, with Chiquitano spoken alongside an un-
determined number of Chapacuran, Arawakan, Tupian, Bororoan, and Zamucoan languages.
From the 16% century onward, Spanish and Portuguese were added to this list. In the late 17t
and 18 centuries, however, Jesuit missionaries imposed Chiquitano as the lingua franca of the
Jesuit missions, resulting in a massive language shift to Chiquitano from other indigenous
languages; of these, only the Arawakan language Paunaka survives to this day in use in areas
corresponding to the old mission towns. The mid-20% century saw another language shift from
Chiquitano to Eastern Bolivian Spanish in Bolivia and to Brazilian Portuguese in Brazil. The
linguistic effects of these situations of language contact are discussed in Nikulin (2019).

1.1. Dialectology

Regarding the internal dialectal diversity of Chiquitano, at least three dialect zones, or maybe
three languages, can be identified. I refer to these as Bésiro, Eastern Chiquitano, and Mi-
guelefio.

The Bésiro variety, currently the most vital, is recognized as one of the official languages
of the Plurinational State of Bolivia. It is the only Chiquitano variety that has a codified ortho-
graphic norm (Parapaino Castro 2008). It is spoken in the Lomerio area and in the town of
Concepcidn, in the province of Nuflo de Chavez (Santa Cruz department, Bolivia), by descen-
dants of refugees who fled from the Jesuit missions. Tomicha Chuvé (2023) is the most recent
sociolinguistic study on Bésiro. The Bésiro forms in this article come from Galeote Tormo
(1993), Parapaino Castro (2008), and Sans (2010).

Eastern Chiquitano is a provisional umbrella term for the varieties spoken in northern,
northeastern, and southeastern Chiquitania, which are notable for using the root sogsiji- ‘rain-
bow’ as opposed to igi-, found in other dialects. Subdialects include Ignaciano (spoken in
and around the town of San Ignacio de Velasco, in the province of José Miguel de Velasco,
Santa Cruz, Bolivia), Brazilian (remembered by some elders in the villages of Acorizal,
Fazendinha, and Vila Nova Barbecho, in the Brazilian state of Mato Grosso), Santiagueno
(spoken in Santiago de Chiquitos, in the province of Chiquitos, Santa Cruz, Bolivia), and
possibly others.

The Miguelefio variety is spoken by no more than 30 individuals in the province of San
Miguel de Velasco (Santa Cruz, Bolivia). This is the variety that I have most first-hand experi-
ence with. I studied it in six fieldwork trips to the village of San Juan de Lomerio and the town
of San Miguel de Velasco between 2017 and 2023.

An unresolved issue in Chiquitano dialectology is how to classify the Javeriano variety,
spoken in San Javier de Chiquitos (Nuflo de Chavez province, Santa Cruz, Bolivia). Galeote
Tormo (2014: 269) offers a very limited amount of data, representative of a transitional variety
combining both Miguelefio and Eastern Chiquitano features, which is quite unexpected given
the location of San Javier de Chiquitos. The descriptions of Anonymous (1718) and Anony-
mous (n/d), which are also most likely based on the variety spoken in San Javier three centu-
ries ago (henceforth 18%-century Javeriano Chiquitano), represent a lect that differs signifi-
cantly from all known contemporary varieties of Chiquitano. Given the complex sociolinguis-
tic situation of the Chiquitania and the high incidence of migrations between different mis-

186



Nasal harmony in consonants in Chiquitano and its origins

sions, it appears unlikely that 18th century Javeriano Chiquitano is a direct ancestor of modern
Javeriano, or of any other modern Chiquitano lect.

1.2. Phonology

This subsection provides a pandialectal outline of Chiquitano phonology. The preferred sylla-
ble structures in Chiquitano are CV and V; consonant clusters or codas are rarely tolerated.
Nevertheless, they may occur as a result of vowel elision or in loanwords.

Table 1 lists the consonants that have phonemic status in at least one Chiquitano variety.
Chiquitano shows progressive palatalization of consonants, and the palatalized consonants
(analyzed either as allophones of plain consonants or as independent phonemes, depending
on the variety and on each author’s analytical decision) are indicated below the respective
phonemes in Table 1 without the slash marks.

/p/ 1t/ /k/
e g (/ts/) 1tf/ Woc R/
/i/ s/ (/:/)
o/ (/n/)
L /¢ il (fwy/)
B'~j
mf ol I (i)
m ~n

Table 1. Chiquitano consonants

The phoneme /ts/ is present in all varieties except Bésiro, where it has merged with /s/ (2).
The phoneme /x/ is present only in Miguelefnio, which shows a chain shift /¢/ (before a conso-
nant) > /s/ > /x/ (3). The phoneme /h/ occurs marginally in all varieties except Bésiro (4). The
marginal phonemes /uy/ and /n/ occur in all dialects except Bésiro, which has /B/ and /m/ in-
stead (5). The aforementioned progressive palatalization process operates in slightly different
ways depending on the specific variety. For example, Bésiro palatalizes /p  m t s k/ to [p/ p/ m
t' ¢ k], respectively, whereas Miguelefio palatalizes /p B m t x k/ to [cjn t ¢ ¢] (6).

(2) Bésiro n-o-sokoré-s ~ Migueleno o-tsokoré-s ‘seriema bird.d’

(3) Bésiro sdin-¢ ~ Miguelefio xafi-¢ ‘faeces’

(4) Bésiro aémo ~ Miguelenio haémo ‘for you’

(5) Bésiro n-0-ifd-s ~ Miguelefio o-iujé-x ‘deer.3’

(6) Bésiro /n-i-po-gi/ nip/ds ~ Miguelefio /i-pod-si/ codx ‘her house’

Table 2 shows the vowel inventory of the Chiquitano varieties. In this article, I follow the
mainstream practice of representing the non-high front vowels as /e/ and /€/, though I find
their most typical realizations to be closer to [e] and [£], respectively. The status of vowel
length as a distinguishing feature is disputed (cf. Ciucci & Macofé Tomicha 2017: 40).

1if (/1)) /i (/3) ha/ (/a/)

lel (/&) fa/ (/a/) /of (/8/)

Table 2. Chiquitano vowels
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Nasal vowels are present in all varieties, though their status is contested in Bésiro (cf. Sans
2010: 90-1). In varieties other than Bésiro, they almost always occur next to another vowel,
possibly separated by a glottal stop (7).2 In other environments, nasal vowel phonemes argua-
bly surface as [VN] or [VN] sequences (8), though it remains debatable whether the segments
resulting in these sequences are in fact underlying nasal vowels or /VN/ sequences. [VN] and
[VN] sequences are rare in native vocabulary (8a—d), though they are common in borrowings
from Spanish (8e—f). The vowel in such sequences is audibly nasal before palatal or velar con-
sonants (8a, c—d), but less so before labial or dentialveolar ones (8b, e—f).

(7) a. Bésiro a-taitfomé-ka ~ Migueleno a-taitfomé-ka ‘you squeeze out’
b. Bésiro kimuint'a ~ Miguelefio cimoit’a? ‘in the middle’
c. Bésiro ¢oéy-s ~ guén-s ~ Miguelefio go?é-s ‘pampa field’
d. Bésiro kin-s ~ Migueleno ka?i-x ‘stone’
e. Bésiro n-u-tdu-ma ~ Miguelefio u-tdi-ma? ‘bird.3”

(8) a. Miguelefio i-ca-ti [Tncati] ‘I go away’
b. Migueletio tité-x [tan'tox] ‘gliembé vine’
c. Miguelefio iika [tinka] ‘who.9”
d. Miguelefio #kamd?a [inka'ma?a] ‘there’
e. Miguelefio kipo-x ['kampox] ‘space’ (< Spanish canpo)
f. Miguelefio Béta-x [Bentax] ‘shop’ (< Spanish venta)

Stress is contrastive and mobile (Nikulin 2022), and is indicated by means of an acute ac-
cent in this article. The circumflex accent symbolizes the so-called “strong stress”, which
lengthens the vowel and removes floating accents to its right (Nikulin 2022: 15-18).

More detailed phonological descriptions are available for the Bésiro (Kriisi & Kriisi 1978;
Sans 2010) and Miguelefio (Nikulin 2020a, 2021) varieties.

2. Nasal harmony: a synchronic view

This section identifies several nasality-related facts that hold synchronically in Chiquitano.
2.1 discusses a regressive nasal harmony process. 2.2 and 2.3 state important static restrictions
regarding the occurrence of oral and nasal sonorants as well as nasal vowels. 2.4 provides an
interim summary of the section.

2.1. Regressive nasal harmony

Regressive nasal harmony in Chiquitano is a process whereby nasality spreads from a nasal
/mnnn/. (We will later see that that the high vowels /i i u/ may also be targeted by this proc-
ess, at least in the Migueleno variety.) The triggers are given in boldface. The domain of this
process includes the root with all inflectional and derivational prefixes, as well as certain suf-
fixes. No segments are known to block the leftward nasal spread.

2 In 7c—d, Bésiro [n] is clearly not phonemic, since that variety lacks the phoneme /n/. Kriisi and Kriisi (1978:
60-1) analyze it as a transition between a nasal vowel and a velar stop or sibilant. Similarly, Sans (2010: 94)
identifies [ns], [9g], [0f], and [0k] as allophones of /s/, /s/, and /k/ after nasal vowels. Those authors that do not
recognize the existence of underlying nasal vowels apparently consider [n] to be an allophone of /n/.
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(9) Migueleno

a. /kijara-xi/
fox-X
fox (9)

b. /kurufasi-xi/
chicken-x
‘chicken (9)

c. /kurusi-xi/
Cross-X
‘cross’

d. /tfap-o/
drink-r.3
‘she drinks’

e. /tarip-o/
break-r.3
‘it is broken’

(10) Eastern Chiquitano, Rafaelefo subdialect (Girard 2014)

a. /osewjo-si/
maize-X
‘maize’

b. /jo:cip'aki?6-si/

courbaril-x
‘courbaril tree’

c. /@-Pa-topi-Ka/

1+2-ANTP-bathe-F.N3

‘we bathe’

d. /u-Ba-ka/
1+2-eat-F.N3
‘we (incl.) eat’

e. fjo-/
3PL-

‘their’

(11) 18th-century Javeriano Chiquitano (Anonymous n/d apud Adam & Henry 1880: 3)

a. dbobica>

/i-Bopi-ka/

1sG-invite-F.N3

‘I invite’

b. <yagaborica>
[j-asapori-ka/
15G-look-F.N3
‘I look’

c. «iziborica>
[i-tsifori-ka/

1sG-spank-F.N3

‘I get spanked’

/kinana-ma?a/
fox-DIM

‘little fox (Q)
/kunumasi-maZ?a/
chicken-DIM

‘little chicken ()
/@-cunusi-na-ta/
INV-cross-CAUS-F.3SGp
‘she is blessing her’
/ma-tfam-an-a/
ANTP-drink-CAUS-F.3
‘she offers a drink’
/ma-tanim-an-a/
ANTP-break-CAUS-F.3
‘she breaks’

Josend-ma?/
maize-DIM

‘little maize’
/nomipaki?-ma?/
courbaril-DIM

‘little courbaril tree’
/®-ma-topi-naka-ka/

1+2-ANTP-bathe-CAUS-F.N3

‘we bathe something’
Ju-ma-t-62/
1+2-eat-F.3SGp-OBLINV
‘we (incl.) eat it’
/no-toki?a:-gi/
3PL-navel-X

‘their navels’

dmomicoé>
/i-momi-k-0?é/

1SG-invite-F.3SGp-OBLINV

‘I invite her’
<nagamoniteé>
/n-asamoni-t-e?€/

15G-look-F.35Gp-OBLINV

‘Ilook at it’
<dquimonimacaca>

/@-i-kimoni-maka-ka/
1SG-INV-spank-CAUS-F.N3

‘I spank’
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d. <obobos> <omomoma»
/o-Bof3o-si/ —  /o-mom&-ma/
NHA-toad-X NHA-toad-DIM
‘toad’ little toad’

The leftward nasal spread is productive in Chiquitano, and applies to older borrowings
from Spanish (in Nikulin’s 2019 classification, all those that belong to stratum A and some of
those that belong to stratum B), as shown in 12a-b. However, newer borrowings (12c-d) are
not affected by nasal harmony, and constitute lexical exceptions. (12d shows an effect of
rightward nasal spreading, on which see 2.2.)

(12) Migueleno

a. /igpiniti-ma?a/ < older Spanish espiritu [espicitu] + DIM
hummingbird-Dim spirit
‘hummingbird’ ‘spirit’

b. /motdni-gi/ <  older Spanish botén [bo'ton] + X
button-x button
‘button (clothing)’ ‘button’

c. /aripicrone/? < older Spanish almidén [almi'don]
starch starch
‘starch’ ‘starch’

d. /cominG-xi/ < older Spanish lomillo [lomifo] + X
saddle-x saddle
‘saddle’ ‘saddle’

Furthermore, some suffixes lie outside the nasal spreading domain. In 13, nasality does
not spread from the suffixes /-ni?3/ and /-ino/; forms such as */op-i-fasun-6-ni?i/ or */ma?-ino/
are, therefore, unattested.

(13) Migueleno
a. /op-i-tasuc-6-niti/ b. /pa?-ipo/
3PL-INV-call-F.3-15Gp DEM.PL-PL
‘they call me’ ‘these (?)

A handful of so-called Trojan morphemes, which carry a floating [+nasal] feature, exist in

the Trojan morphemes are given in boldface.

(14) Miguelefio /ij-/ 15G.&

a. /n-@-a-ka/ b. /n-apa/ c. /n-6tu/
15G.d-ANTP-put-F.N3 15G.d-louse 15G.d-tongue
Tput (8) ‘my lice (J) ‘my tongue (3
(15) Eastern Chiquitano, Rafaelefio subdialect /a3-/ 2PL (Girard 2014)
a. /am-asi-ka-ti/ b. /am-620/ c. /am-otu/
2PL-look-F.N3-CTPT 2rL-tooth 2PL-tongue
‘you (pl.) look’ ‘your (pl.) teeth’ ‘your (pl.) tongues’

3 In this example, Spanish [m] is unexpectedly adapted as Miguelefio /B/. I surmise this is due to the necessity
to preserve the oral quality of /¢/ (< Spanish [0]), which would otherwise nasalize to /n/ as per the progressive
nasal harmony process (2.2).
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(16) 18th-century Javeriano Chiquitano (Anonymous n/d apud Adam & Henry 1880: 3)
<yebabaca> «<ifiemamacaca>
/j-eBapa-ka/ —  /@-in-emama-ka-ka/
1sG-move_closer-F.N3 1sG-INV-move_closer-CAUS-F.N3
‘I move closer’ ‘I move it closer’

Finally, at least in the Miguelefio variety, high vowels are also targeted by nasal spread,
but only when preceded by another vowel (possibly with an intervening glottal stop), as
shown in 17a'-e".

(17) Migueleno

a.

/tsoi-tfoko-ka/
1+3-dance-F.N3
‘we (excl.) dance’

. [@-a-ij-axai/

NF-25G-INV-wash
‘for you to wash it’

. [jadi-xi/

young_man-X
‘young man’

. [tsoi-tfimo-ka/

1+3-sit-F.N3
‘we (excl.) sit’

. [®-a-i-ta24/

NF-2SG-INV-bring
‘for you to bring it’

. /pa?i—ma?a/

young_man-DIM
(boy)

d. /tapai-xi/ d’. /tamai-ma?a/
chicha-x chicha-DIM
‘chicha’ ‘chicha (dim.)’
e. /a-u-tfa?a/ e'. [4-t-timo/
NF-3PL-drink NF-3PL-sit
‘for them to drink’ ‘for them to sit’
2.2. Progressive nasal harmony

Sans (2011) posits a rightward nasal spread process for Bésiro based on negative evidence. In-
deed, there is a static restriction in all Chiquitano varieties, whereby /mV/, /nV/, /nV/, /pV/,
and nasal vowels may not be immediately followed by any of /@ ¢ j wj/. By contrast, sequences
of syllables with nasal onsets are common in the lexicon of Chiquitano (18).

(18) Migueleno

a. /anené-si/ b. /cominu-xi/ c. /momené-si/
day-x saddle-x comb-x
‘day’ ‘saddle’ ‘comb’

Examples such as 18b (borrowed from Spanish lomillo [lomiAo]) are particularly revealing.
Since Spanish /£/ is normally adapted as Chiquitano /c/ or /j/ in borrowings (Nikulin 2019: 12),
one could expect the resulting form to be */romiri-xi/, which is, however, unattested. The il-
licit sequence */mir/ is instead replaced with /min/.

Another piece of evidence supporting the rightward nasal spread is the distribution of
stem-final consonants in verbs. In general, verbal roots commonly end with /3/, /¢/, rarely with
/i, g/ (19a—e). However, roots that include a nasal segment can only end with one of those
segments if a voiceless consonant intervenes (as in 19b—c). Otherwise, the root-final consonant
of the stem can only be /m/ or /n/ (rarely /pn/), as shown in 19f-h. All examples in 19 contain the
F.3 suffix /-o/ (or /-a/, as per vowel harmony); in addition, 19c—d and 19g contain the antipas-
sive prefix /Ba-/ (or /ma-/, as per regressive nasal harmony).
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(19) Migueleno

a. /tfap-o/ b. /aétsor-o/ c. /ma-katac-a/ d. /pa-tfej-o/
drink-r.3 lose-F.3 ANTP-sing-F.3 ANTP-give-F.3
‘she drinks’ ‘she is lost’ ‘she sings’ ‘she gives’

e. /stug-o/ f. /ménom-o/ g. /ma-kitfénon-o/ h. /tomoen-o/
be_dry-r.3 sleep-F.3 ANTP-snore-F.3 tie-F.3
‘it (wood) is dry’  ‘she sleeps’ ‘she snores’ ‘it is tied’

Rightward nasal spread is clearly blocked by voiceless consonants (Sans 2011). Any voice-
less segment that intervenes between a potential trigger (underlying nasal segment) and a po-
tential target (oral sonorant) results in the failure of the sonorant to nasalize (20-21).

(20) Miguelefio

a. /aétsor-o/ (*/aétson—o/) b. /ma-kitar-a/ (*/ma—kétan—a/)
lose-F.3 ANTP-sing-F.3
‘she is lost’ ‘she sings’

c. /katapo-xi/ (*/katamo-xi/) d. /matori-xi/ (*/matoni-xi/)
lock-x parrot-X
‘lock’ ‘parrot ()

e. /matera-xi/ (*/matena-xi/) f. /omenetio/ (*/omenetimo/)
flag-x how_many
‘flag’ ‘how many’

g. /maigticu/ (*/maietinu/) h. /ma-kisar-a/ (*/ma-késar-a/)
teacher ANTP-have_rest-F.3
‘teacher (Q)’ ‘she has a rest’

i. /ma-emataktrcuts-o/ (*/ma-ematakianuts-o/)
ANTP-wait-F.3
‘she waits’

(21) Bésiro

a. naykiré-s (*naykiné-s) b. n-o-tiykiri-¢ (*n-o-tigkini-¢)
dragonfly-Xx L-NHA-rufous_hornero-x
‘dragonfly’ ‘rufous hornero bird’

c. n-u-manturé-s (*n-u-mantuné-s) d. metiura (*metiiuna)
L-NHA-crab_eating_fox-X Ventura
‘crab-eating fox’ ‘Ventura ()

One exception to the rightward nasal spread rule is the Bésiro linking consonant -, which
is added to noun forms that would otherwise be word-initial and does not trigger nasal
spread, as in n-ard-s (*n-and-s) ‘rice’. In other Chiquitano varieties, the cognate prefix has the
form /c-/ (unless regressive nasal harmony applies), as in Miguelefio /r-ar6-xi/ ‘rice’, suggest-
ing that its form in Bésiro is the result of a recent sound change *r > n in the word-initial posi-
tion, which counterfeeds the progressive nasal harmony.

Some loanwords from Spanish are also exempt from progressive nasal harmony (22),
though others —such as the example in 18b — do undergo it.

(22) Migueleno

a. /saporad-xi/ (*/sapona-xi/) b. /miéckuri-¢i/ (*/miénkuni-gi/)
lady-x Wednesday-Xx
‘lady’ ‘Wednesday’ (< Spanish miércoles)
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. /marija-xi/ (*/manina-xi/)
Maria-x
‘Maria’

d. /@-tanipéce/ (*/fanipéne/)
@-M-Daniel
‘Daniel (3

2.3. Static restrictions on nasal vowels

An important fact about the nasal vowels in Chiquitano varieties other than Bésiro is that they
are frequent only as part of /VV/ and /V?V/ sequences in native vocabulary (that is, only when
they are adjacent to another vowel, possibly with an intervening glottal stop), as briefly dis-
cussed in 1.2 (examples 7-8). Additional examples are given in 23 (the /VV/ and /V2V/ se-
quences are in boldface).

(23) Migueleno

a. /goéto?o/ b. /i-tfoki?a/ c. /ma-iki-?0/
soon 1sG-navel ANTP-ask-F.3
‘soon’ ‘my navel’ ‘she asks, she greets’
d. /ma-tixokon-o/ e. /a-i-ca-?i/ f. /ponoéto-xi/
ANTP-be_ill-F.3 2SG-INV-bring-IMP belt-x
‘she is ill’ ‘bring it!’ ‘belt’
g. /@-toki-20ko-ta/ h. /@-caka?a-xi/ i /¢-620-k-62i/
INV-nude-CAUS-F.35Gp 3sG-liver-x 15G. @-listen-F.N3-PSTV

‘she is undressing her’ ‘her liver’

j. /pai-xi/ k. /ma-8tonimi-?0/
month-x ANTP-wash_hands-F.3
‘month’ ‘she is washing her hands’

‘I listen (?)

The Bésiro cognates of these forms contain VN sequences, which are variably analyzed as un-
derlying nasal vowels or as bisegmental /VIN/ sequences: kénto ‘soon’, ma-unsdékon-o ‘she is ill’,
ponoento-s ‘belt’.

In other environments, nasal vowels are rare in native vocabulary (24), and at least in the
Miguelefio variety they are pronounced with a clearly audible consonantal phase, raising
doubts on whether they should be really analyzed as underlying nasal vowels (cf. Nikulin
2021: 24-26) or as bisegmental sequences. Most occurrences of nasal vowels (or maybe biseg-
mental sequences) in this environment are found in transparent loans from Spanish (25).

(24) Migueleno

a. /tato-xi/ [tan'tox] b. /[i-ca-ti/ [icati]
giliembé-X 15G.go-F.N3-CTFG
‘gliembé vine’ Tgo’

c. /sakijocé-si/ [sapkijo'res] d. /ikama?la/ [inka'ma?a]
blackbird-x there
‘blackbird (?) ‘there’

(25) Migueleno

a. /tomico/ [to'minco] b. /ma-pésar-a/ [ma'pénsara]

Sunday ANTP-think-F.3

‘Sunday’ (< Spanish domingo)
[tfompax]

C. /tjf)pa—xi/
sweater-X

‘sweater’ (< Spanish chompa)

‘she thinks’ (< Spanish pensar)
d. /fupété-si/  [fuwen'tes]

duende-x

‘duende’
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2.4. Interim summary

So far, we have seen that Chiquitano exhibits two kinds of nasal spread with differing direc-
tionalities: the regressive (right-to-left) type of spread (2.1) is not blocked by any segments,
whereas the progressive (left-to-right) type of spread (2.2) is blocked by voiceless segments.
Both processes target the sonorants /@ ¢ j wj/ and the high vowels /i i u/ (the latter are only
affected when they occur in the environment V(?)_), with the outcomes being, respectively,
spread is also triggered by Trojan morphemes, i.e. lexically specified morphemes that do not
contain any of the normally expected segments. Loanwords are often, but not always, exempt
from nasal spread. An additional important fact is that nasal vowels are frequent only in /VV/
and /V?V/ sequences in native vocabulary, except in the Bésiro variety, whereas sequences of
the type /CVC/ are mostly found in recent loans.

3. A diachronic account

I propose that nasal harmony in Chiquitano originally involved vowels and not consonants.
This is plausible from a typological point of view: nasal harmony processes are common in
Eastern South America, and mostly affect vowels (in addition to triggering allophony in sono-
rant segments), as proposed by Picango (2010) for the Mundurukuan branch of the Tupian
language family and by Silva (2020) for the Macro-Jé language Maxakali.

I reconstruct bidirectional nasal spread for Proto-Chiquitano. It was triggered by underly-
sal spread was not blocked by any segment, whereas the left-to-right nasal spread was blocked
by voiceless segments. In my proposal, Proto-Chiquitano lacked the nasal phonemes */m n p
/. Instead, I reconstruct the sonorants */3 ¢ j wj/, which surfaced as *[m n n n] before na-
sal(ized) vowels, as proposed by Sans (2011) for the Bésiro variety. I further propose that all
nasal vowels were denasalized in the contemporary Chiquitano varieties, except when they
were part of /VV/ or /V?V/ sequences. The segments *[m n n n] — originally positionally con-
ditioned allophones of */f3 r j w3/ — have thus acquired phonemic status, as shown in 26.

(26)  Proto-Chiquitano Miguelefio
a. */takoré-si/ [tako'nEsi] /takoné-si/ [tako'nes] ‘sugarcane’
b. */acécé-si/ [AnEnEsi] /anené-si/ [angnes] ‘day’
C. */6@—étsor—o/ [0'mEtsoro] /om-étsor-o/ [ometsorg]  ‘they are lost’
d. */E)éfﬁﬁ-f)/ [manomao] /manom-o/ ['manomo] ‘she sleeps’

The erstwhile nasal harmony in vowels then gave rise to a long-distance (consonantal) na-
sal harmony (27).

(27)  Proto-Chiquitano Miguelefio
a. */kijara-si/ /kijard-xi/ ‘fox’
a'. */kijéré-ﬁé?é/ /kinana-ma?a/ ‘little fox’
b. */tfap-o/ /tfap-o/ ‘she drinks’
b'.*/ ﬁé-tj’éﬁ-ér-é/ /ma-tfdm-an-a/ ‘she offers a drink’

This hypothesis handily accounts for the existence of Trojan morphemes in contemporary
varieties of Chiquitano, tracing them back to morphemes with an erstwhile nasal vowel that is
not part of a /VV/ or /V?V/ sequence (28).
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(28)  Proto-Chiquitano Miguelefio
a. */-5tu/ [-6tu] /-6tu/ [-oty] ‘tongue’
a'. *[ij-/ + */-6tu/ — *fij-6tu/ [indtu] /n-6tu/ [noty] ‘my tongue (3)
b. */-apa/ [-apa] ~ */-apa/ [-apa] /-apa/ [-apa] ‘louse, lice’
b'.*/ij-/ + */-apa/ ~ */-apa/ — In-dpa/ [napa]  ‘my lice (3)

*/ij-apa/ [inapa] ~ */ij-4pa/ [Tnapa]
This scenario is corroborated by comparative evidence. The Chiquitano root for ‘tongue’ (28a-a)
has Macro-Jé cognates with a nasal vowel in the initial syllable (Adelaar 2008: 24), and the re-
spective Proto-Macro-Jé etymon is reconstructed as *-7iii,ctok (Nikulin 2020b: 386).

Further support comes from the adaptation patterns of loanwords from Spanish. In the
early colonial period, Spanish /mV/, /nV/, /JnV/ were borrowed as Chiquitano /[§\~7/ [m\7], /cV/
[n\7], /j\7/ [p\7], whereas Spanish /VNC/ sequences were borrowed as /VC/, since underlying
codas were not allowed (29). Example 29c shows that at this point only progressive harmony
applied, whereas the regressive was already largely inactive.

(29) a. Spanish ventana /bentdna/ ‘window’ — Chiquitano */PBétara-/ +

progressive harmony — */pétara-/ *[métana-] > Miguelefo /metana-xi/ ‘window’

b. Spanish bandera /bandéra/ ‘flag’ — Chiquitano */Batera-/ *[matera-] >
Miguelefio /matera-xi/ ‘flag’

c. Spanish lomillo /lomifo/ ‘saddle’ — Chiquitano */rofficu-/ + progressive harmony —
*/coicti-/ *[comint-] > Miguelefio /cominu-xi/ ‘saddle’

d. Spanish Ventura /benttra/ ‘Ventura’ — Chiquitano */3ét{ira/ *[mé&'tu:ra] >
Bésiro /metiira/ ‘Ventura (¥)’

Loans from Guarani (which has nasal spread) preserve nasal(ized) vowels as such in ear-
lier Chiquitano (30).

(30) Guarani /tak"“ar-e?é/ [tak"“ar€'?€] ‘sugarcane’ — Chiquitano /takdcé-/ [takoné-] >
Miguelefio /takoné-si/ ‘sugarcane’

In /VV/ and /V?V/ sequences, denasalization did not take place, and nasality was pre-
served in all varieties except Bésiro, on which see below (31).

(31) a. Proto-Chiquitano */@-620paki-si/ *[020pa’kisi] ~ */@-020paki-si/ *[020pakisi] >
Miguelefio /@-620paki-xi/ ‘her shoulder’

. Proto-Chiquitano */is?é-si/ *[1¢0'?&si] > Miguelefio /60?é-si/ ‘pampa field’

. Proto-Chiquitano */ka?a-gi/ *[ka?asi] > Miguelefio /ka?a-xi/ ‘stone’

. Proto-Chiquitano */ja?i-Ba?a/ *[na‘?imara] > Miguelefio /na?i-ma?a/ ‘boy’

. Proto-Chiquitano */a-i-ta?a/ *[&i't/a?a] > Miguelefio /a-i-t/a?a/ ‘for you to bring’
Proto-Chiquitano */tsdi-tfi36-ka/ *[tsdit[imdka] > Miguelefio /tsoi-tfimé-ka/ ‘we (excl.) sit’

. Proto-Chiquitano */a-G-ti36/ *[a{timd] > Miguelefio /a-ti-timo/ ‘for you (pl.) or them to sit’

. Proto-Chiquitano */a-i-ta?a/ *[&i'ta?a] > Miguelefio /a-i-t4?3/ ‘for you to bring’
Proto-Chiquitano */té@éi—[ié?é/ *[tamaTma‘a] > Miguelefio /tamai-ma?a/ ‘chicha.DIM’

5 0N o

At least in the Miguelefio variety, nasality is not always clearly audible on vowels immediately
following nasal consonants, as in [tama'?a] ‘one’, [maa'tax] ‘fishhook’, [naakig] ‘peanut’. The
respective phonological representations are perhaps /tama?a/, /m-a(?)a-td-xi/, /na(?)aki-¢i/
(from Proto-Chiquitano */té[jé?é/, */Barata-si/, */ra?aki-gi/).

In the Bésiro variety, */V?V/ sequences yielded VVN (if the vowels are different) or VN
(if the vowels are identical), where N is realized as [m] before /p/ (32a), [n] before /t tf/ (32b),
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[n] before /k s s/ as well as word-finally in the numeral ‘one’ (32c—g), and zero before /m n p/
or word-finally in most instances (32h).

~~~~~~~~~~

Bésiro n-ompaki-g ‘her shoulder’
b. Proto-Chiquitano */G-pa?atucé-si/ *[ima?atu'resi] > Bésiro n-u-manturé-s ‘crab-eating fox’
c. Proto-Chiquitano */ca?aki-si/ *[na?a'’kigi] ~ */ca?aki-si/ *[na?a'kisi] > Bésiro nayki-¢ ‘peanut’
d. Proto-Chiquitano */a?aka-gi/ *[ma?a'kagi] ~ */Baraka-gi/ *[mara’kagsi] > Bésiro mankd-s
‘south wind’
e. Proto-Chiquitano */isd?é-si/ *[i¢d2€si] > Bésiro goéy-s ‘pampa field’
f. Proto-Chiquitano */ka?a-si/ *[ka?asi] > Bésiro kdr-s ‘stone’
g. Proto-Chiquitano */taBa?4/ *[tdma'?a] > Bésiro tamdy ‘one’
h. Proto-Chiquitano */ja?i-Ba?a/ *[na'?imara] > Bésiro pdima ‘boy’

Word-finally, reconstructed * V) sequences do not show traces of nasalization in Bésiro,
at least according to the published sources. The Bésiro reflexes in 33 are from Parapaino Castro
(2008).

(33) a. Proto-Chiquitano */a-i-sapii-ts-&28/ *[disam{i'tsé?&] > Bésiro a-i-samu-sé?e ‘make it!’
(compare Migueleno / a-I-samu-ts—é?é/)
b. Proto-Chiquitano */kéi@é?é/ *[kaima'?a] > Bésiro kaimd ‘now’
(compare Miguelefio /kaima?a/)
c. Proto-Chiquitano */a-i-t63528/ *[ai/0'md2E] > Bésiro a-i-tomd?e ‘for you to tie it
(compare Miguelefio /a-i-fom4?é/)

As a result of differentiated evolution of */V(2)V/ sequences (which did not denasalize
completely) and simplex nasal vowels (which did denasalize), contemporary Chiquitano va-
rieties display synchronically active alternations between oral and nasal segments. In Mi-
guelefio, for example, one finds multiple morphemes where morpheme-final /V?V/ sequences
alternate with short oral vowels before certain affixes (34). These mostly go back to Proto-
Chiquitano alternations between */V/ and */V2V/ (cf. Nikulin 2020a: 5, fn. 6). In Bésiro, alterna-
tions between V and VN are common (35), which go back to */V?V/ sequences word-finally or
before an obstruent, respectively.

(34) a. Proto-Chiquitano */ﬁ-ﬁé-éfité-ka/ *[Gimamni'takal
Migueleno /®-ma-nita-ka/
1+2-ANTP-speak-F.N3
‘we (incl.) speak’
a’.Proto-Chiquitano  */h-i-Ba-arita?a/ *[htimamni'ta?a]
Miguelefio /@-@-ma-nita?a/
NF-1+2-ANTP-speak-F.N3
‘for us (incl.) to speak’
b. Proto-Chiquitano *fi-ka-ta/ *[IKata]
Miguelefio /@-ca-ta/
INV-carry-F.35Gp
‘she carries it’
b'.Proto-Chiquitano  */h-ap-a-ka?a/ *[hapa'ka?a]
Miguelefio /(h)-ap-a-ka?a/
NF-2PL-ANTP-carry
‘for you guys to carry’
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(35) a. Proto-Chiquitano  */tsiBa?a-RBara/ *[tsTm/a'?2ama?a]
Bésiro tfimlima
small-DIM

‘it is small’

*/tsipaRa-Para=tai/ *[tsim/a‘?ama?atai]
tfim'dmantai

small-DIM=just

‘it is just small’

a'. Proto-Chiquitano
Bésiro

b. Proto-Chiquitano  */a-i-tdp528/ *[2i00'mO?E]
Bésiro aitomd?e
2SG-INV-tie
‘tie it
b'.Proto-Chiquitano  */a-i-topo2é-ta/ *[aitomo?Eta]
Bésiro aitomoénta
2SG-INV-tie-F.3SGp
‘you tie it’

The scenario proposed in this section accounts for a range of facts. First of all, it derives a
cross-linguistically unusual consonant harmony pattern from a typologically plausible vowel
harmony pattern (26-27). Second, it provides a diachronic explanation for the existence of Tro-
jan morphemes (28). Third, it accounts for the adaptation patterns of a handful of early loan-
words from Spanish and Guarani (29-30). It also accounts for the reflexes and alternations
found in daughter varieties (31-35).

Under this proposal, the consonantal inventory of Proto-Chiquitano can be reduced to
12 contrastive segments (as opposed to 21 phonemic consonants in Miguelefio), as shown in
Table 3. The allophones *[p' ' m/ t' ¢ k)] must have existed in Proto-Chiquitano in palatalizing
environments (*/i_V/, *i_V/, where V # /i 1/, except for /s/, which palatalizes even when the fol-
lowing vowel is one of /i /). The allophones *[m m/ n n n] must have occurred in the protolan-
guage preceding nasal or nasalized vowels. The consonants [ n] are not mapped to any pho-
neme; instead, they are considered here to be inserted automatically in the environments
*/i_V/, */i_V/, respectively (cf. Nikulin 2021:20-1).

*Ip/ It/ *Its/ It/ */k/ 13/
PP ] *ts] 41 kK] T2
*[s/ *[s/
EX sl
o ° */h/
1B/ *c/ *il epenthetic *[h]
B pmm] [en] hnl “Twn]
Table 3. Proto-Chiquitano consonants
The vowel inventory of Proto-Chiquitano is shown in Table 4.
i/ i3/ fu i/
le &/ fad/ /o 6/

Table 4. Proto-Chiquitano vowels

197



Andrey Nikulin

4. Conclusion

In this article, a diachronic explanation was proposed for the existence of an unusual nasal
harmony pattern in Chiquitano, whereby consonants, rather than vowels, are the main targets
of the process. In my account, nasal consonants *[m n n] and sonorants *[(3 r j] were allophones
of one single series of phonemes in Proto-Chiquitano, with the choice determined by the nasal-
ity of the following vowel (*[p] and *[uw]] were epenthetic segments and probably were not
phonemic at all). Nasality spread from all underlying nasal vowels leftwards (with no block-
ing segments) and rightwards (blocked by voiceless segments), in a way quite similar to the
neighboring Tupi-Guaranian languages. Contemporary Chiquitano varieties mostly substi-
tuted oral vowels for their nasal counterparts through extensive denasalization, except where
nasals were found in */VV/ or */V?V/ sequences. Early loans from Spanish and Guarani en-
tered the language before the denasalization phase took place. When denasalization was com-
plete, nasal consonants became phonemic, and nasal harmony started to be associated mostly
with consonants.

The reconstruction proposed in this article is compatible with external data from other
Macro-Jé languages. The Proto-Macro-Jé etyma of Proto-Chiquitano forms with a nasal vowel
are also reconstructed with a nasal vowel: compare Proto-Chiquitano */-a23a/ ‘feces’, */-628/
‘food’, */-6tu/ ‘tongue’, */-BardR-/ ‘to sleep’, */'-?ja/ ‘nose’, */-628/ ‘hand’, */ajé-/ ‘meat’ and
Proto-Macro-Jé *-iVt° “feces’, *-iiii,(C) ‘food’, *-fiii,ctok ‘tongue’, *nil,p ‘to lie (down)’, *-fifja
‘nose’, *-iiim° ‘hand’, *-77t ‘meat’.

Nasality in contemporary Chiquitano varieties has not yet been studied instrumentally.
Future research will need to address the degree to which phonetic nasalization persists in en-
vironments such as /C_C/, /_?_/, as well as next to nasal consonants.

Abbreviations
1/2/3  first/second/third person NF nonfinite
ANTP  antipassive NHA  non-human animate gender
CAUS  causative N3 non-third person
CTFG  centrifugal OBLINV oblique inverse voice
CTPT  centripetal P patient
DEM demonstrative PL plural
DIM diminutive PSTV ~ postverb
F finite SG singular
INV inverse voice X singular, non-diminutive, with no referential possessor
L linking consonant 3 male speech
M masculine gender Q female speech
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A. B. Huxyaun. K Bormpocy o mponcxo>xieHny KOHCOHaHTHOJ TapMOHUM I10 Ha3aJbHOCTH B
S3BIKE YMKUTAHO

B crarbe paccmaTpuBaercs MPOMUCXOXKIEHUe TaK Ha3blBaeMOl KOHCOHAHTHON TapMOHMU I10
Haza pHOCTU B unknuTaHo (bousnsa/bpasuns, ceMbsl MaKpo-Ke) — IIpoliecca, B paMKax Ko-
TOPOTO COrTacHbIe /3 ¢ j W)/ acCuMUIMPYIOTCA B /m N N 1)/, KaK IPaBUJIO, IIPY HaJTMIUI HOCO-
BOIO CerMeHTa B TOM 3Xe cjoBe. TouHOe IpaBM/IO BapbUpyeTcs OT AManekTa K JManekTy,
pU4EM B IUTEpaType OHO OIIMCAHO HeJOCTaTOYHO MOJIHO. B craThe mpesnaraercs onmcanme
rapMOHHU I10 Ha3aJbHOCTU B COBPEMEeHHEIX JMajeKTaX YMKUTaHO Ha MaTepuase OIyb/mMKo-
BaHHBIX JJaHHBIX, @ TakKe IOJIEBLIX JaHHLIX aBTopa. [Ipezrosaraercs, 4Tto B IIPAYMKUTAHO
OCHOBHBIMM OOBeKTaMy TapMOHUY TI0 Ha3aJbHOCTH OBLIM IJIacHBIE, TOT/la KaK COIJIacHbIe 3a-
TparuBaIich STUM ITPOLIECCOM OIOCPeJOBaHHO, B pe3y.IbTaTe BHYTPUCIOTOBON aCCUMMUJIALIAA.
KonconaHnTHas rapMOHMS 110 Ha3aIbHOCTU BO3HMKJIA KaK CJIeJCTBIME MacCOBOM JeHasa/m3a-
LMY HOCOBBIX TJIACHBIX, ITpUBeJIIel K (POHOTOTU3ALMM OBIBIINIX HOCOBBIX ¥ HEHOCOBBIX aj-
J10(>OHOB COHOPHEIX coracHbIX. [IpefcTaBiseMas TUIIOTe3a ITO3BOJAET OOBACHUTD, IIOYEMY
HeKOoTopsle MOpdeMHI De3 eIMHOTO HOCOBOTO CeTMeHTa MMEIOT IIaBaloNIuil IpU3HaK Ha-
3aJIbHOCTU B COBPEMEHHBIX JMa/leKTaX YMKUTAHO, a TaKKe OIucaTh (POHONIOTMIECKYIO ajjarl-
TaIMIO 3aMMCTBOBaHUI U3 MCIIAHCKOTO U I'yapaHM.

KaroueBbie caoBa: YMKUTAHO SI3BIK; MaKpO->Ke SI3bIKI; TapMOHMSI II0 Ha3a/IbHOCTY; KOHCO-
HaHTHasI rapMOHVI.



