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Abstract in English

The Tupi-Guarani languages Omagua [omg] and Kokama [cod] constitute interesting ex-
amples of heavy language contact in Amazonia. This is evident from their lexicon, which
is mostly Tupi-Guarani, but with a high percentage of non-Tupi-Guarani forms, and the
grammar, which is very distinct from other Tupi-Guarani languages. The lexifying Tupi-
Guarani language in this contact situation is believed to be a language similar to Tupinamba
[tpn], now extinct, but well-known from 16" century Jesuit grammars and texts. The cir-
cumstances which yielded the contact situation between the ancestral language of Omagua
and Kokama and the non-Tupi-Guarani language(s) are not widely known. Nor have the
non-Tupi-Guarani language(s) so far been identified. This thesis compares the phonology of
Omagua and Kokama with their closest relative Tupinamb4, and reconstructs the phonology
of their most recent common ancestor, Proto-Omagua-Kokama-Tupinamba. In doing this,
the thesis identifies which phonological changes were involved in the genesis of Omagua and
Kokama, and what we can infer about the phonologies of the non-Tupi-Guarani languages
involved in the contact situation. This is of interest to the field of contact linguistics, as

examples of contact languages of pre-Columbian origin in the Americas are rare.

Keywords: Omagua, Kokama, Tupinambad, Tupi-Guarani, historical linguistics, compara-

tive linguistics, contact linguistics, phonology, creole languages

Sammanfattning pa svenska

Tupi-guaranispraken omagua [omg] och kokama [cod] utgor intressanta exempel pa omfat-
tande sprakkontakt i Amazonas. Detta framgar av sprakens lexikon, som till storsta delen
bestdr av ord fran tupi-guaranisprak, men med en hog andel ord frén obesliktade sprak.
Det framgar ocksa av grammatiken, som skiljer sig mycket fran andra tupi-guaranisprak.
Det sprak som var huvudsaklig lexifierare i kontaktsituationen anses vara ett sprak mycket
likt tupinamba [tpn], som nu dr utdétt, men som finns valdokumenterat genom jesuitiska
grammatikor och texter frdn 1500-talet. De omstandigheter som gav upphov till kontakt-
situationen mellan urspraket till omagua och kokama och icke-tupi-guaranispraken ar
inte helt kdnda. Inte heller har man hittills lyckats identifiera vilka obesldktade sprak det

ror sig om. Denna uppsats jamfor fonologin i omagua och kokama med deras narmaste
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slakting tupinamba, och rekonstruerar fonologin till deras senast gemensamma forfader,
proto-omagua-kokama-tupinamba. Genom att gora detta identifierar ocksa studien vilka
fonologiska férandringar som var inblandade i uppkomsten av omagua och kokama, och
vad vi kan dra for slutsatser om fonologin i de obesldktade sprak som var inblandade i
kontaktsituationen. Detta dr av intresse for forskningen inom kontaktlingvistik, eftersom

kontaktsprak av forkolumbianskt ursprung i Amerika ér ovanliga.

Nyckelord: omagua, kokama, tupinambad, tupi-guarani, historisk lingvistik, komparativ

lingvistik, kontaktlingvistik, fonologi, kreolspraik

Resumen en espaiol

Las lenguas omagua [omg] y kokama [cod] de la familia tupi-guarani constituyen ejemplos
interesantes de contacto lingiiistico en Amazonia. Esto es evidente de su léxico que es
mayormente tupi-guarani, con un gran porcentaje de formas no-tupi-guarani, y la gramatica,
que es muy distinta de otras lenguas tupi-guarani. Se cree que la lengua tupi-guarani
lexificadora en esta situacion de contacto es parecida a la lengua tupinamba [tpn] que
ya se ha extinguido pero que es bien documentada en textos jesuitas. Las circunstancias
que cedieron a contacto entre el idioma ancestral de omagua y kokama y los idiomas
no-tupi-guarani no son bien conocidas. Tampoco se han identificado el/los idioma(s) no-
tupi-guarani. Esta tesis compara la fonologia de omagua y kokama con su lengua mas
estrechamente relacionada, el tupinamba, y reconstruye la fonologia de su ancestro comun
mas reciente, el proto-omagua-kokama-tupinamba. Al hacer esto, la tesis identifica cudles
cambios fonologicos fueron involucrados en la creacion de omagua y kokama y qué se puede
inferir sobre los sistemas fonoldgicos de la lenguas no-tupi-guarani que fueron involucradas
en el contacto. Esto es de interés para el campo de la lingiiistica de contacto, ya que no existen

muchos ejemplos de lenguas de contacto de origen precolombino en las Américas.

Palabras claves: omagua, kokama, tupinambd, tupi-guarant, lingiiistica histérica, lingiiis-

tica contrastiva, lingiiistica de contacto, fonologia, lenguas criollas
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Chapter 1

Introduction and research questions

The languages Omagua and Kokama of Peruvian and Brazilian Amazonia have traditionally
been considered members of the Tupi-Guarani language family, a major branch of the
Tupian language family of South America (e.g. Rodrigues, 1958a; Lemle, 1971). However,
later work have shown that these languages have significant non-Tupi-Guarani influence,
and arose in an intense contact situation with a non-Tupi—Guarani language or languages
(Rodrigues, 1985; Cabral, 1995; Michael, 2014). This is evident from the lexicon, which
is mostly Tupi-Guarani, but with a high percentage of non-Tupi-Guarani forms, and the
grammar, which is very distinct from other Tupi-Guarani languages. The lexifying Tupi-
Guarani language in this contact situation is believed to be a language similar to Tupinamba,
alanguage now extinct, but well-known from 16" century Jesuit grammars and texts (Cabral,
1995). Indeed, a lexical phylogenetic study showed Tupinamba to be the language closest to
Omagua and Kokama (Michael et al., 2015).

The circumstances which yielded the contact situation between Proto-Omagua-Kokama
(PoK), the ancestral language of Omagua and Kokama, and the non-Tupi-Guarani lan-
guage(s) are not widely known. Cabral & Rodrigues (2003) suggest that this contact sit-
uation arose in Jesuit mission settlements in the late 17" century or early 18" century,
whereas Michael (2014) argues that it must have taken place much earlier in pre-Columbian

times.

This Master’s thesis is an exploratory study which aims to provide greater insight into the

genesis of Proto-Omagua-Kokama by comparing the phonologies of Omagua and Kokama



Chapter 1. Introduction and research questions 1.1. Outline

with Tupinamba, using the Comparative Method (e.g. Weiss, 2014) in order to reconstruct
the phonology of Proto-Omagua-Kokama-Tupinamba (pokT). This is of great interest as
languages with heavy contact-induced restructuring in the Americas where the principal
languages are indigenous, and whose origin can be dated to the pre-Columbian period are

rare (Michael, 2014:311).

By identifying the phonological changes involved in the transition from poxT to Proto-
Omagua-Kokama, future work will be able to use this phonological profile in order to

further identify which substrate languages were involved in the contact situation.
In doing this, the study aims to answer the following research questions:
1. What are the phonological differences between Omagua, Kokama, and Tupinamba?

2. What phonological features can be reconstructed to the ancestral proto-language of

these languages?
3. What phonological changes were involved in the genesis of Proto-Omagua-Kokama?

4. What can we infer about the phonologies of languages in contact with Pre-Proto-

Omagua-Kokama in the contact situation?

1.1 OQOutline

Chapter 2 provides the reader with background information on Omagua, Kokama, and
Tupinamba, their linguistic background and what previous research has been done on
them. This is followed by an outline of their respective phonologies — their phonemic
inventories, allophonic variation, stress, and phonological processes, which will be referred
to throughout this thesis. This is followed by a section on what common morphology is
found in the dataset, in order for the reader to be able to identify differences between

cognate sets which are not due to phonological developments.

Chapter 3 describes the data used for this thesis, the origin of the data and how the data
have been managed and transcribed. It also describes the process of constructing cognate
and correspondence sets, and includes a section on the Comparative Method as well as
related concepts that were used for reconstructing the phonology and identifying sound

changes.
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Chapter 4 lays out the results of the construction of correspondence sets, describing the
distribution of each phonological segment and the segmental correspondences between the

languages, as well as the reconstructed segment for each set.

Chapter 5 is a discussion of the correspondences of chapter 4, arguing for certain recon-
structions and describing certain sound changes and their phonological context in greater

detail.

Finally, Chapter 6 is a summary of the thesis and a conclusion of the findings. Following
Chapter 6 and the references are two Appendices. Appendix A contains all the cognate
sets used in this study, and Appendix B the LingPy code used for building the cognate and
correspondence sets, as well as the input file that this algorithm used, and the unedited

output that it gave.



Chapter 2

Background

2.1 Language background

2.1.1 Omagua & Kokama

Omagua and Kokama are two closely related languages, spoken in the Department of
Loreto in northeastern Peru. Omagua is spoken by 2 elderly speakers as of February 2019
(Sandy & O’Hagan, 2020:1) in the community of San Joaquin de Omaguas, located south
of Iquitos on the Amazon River, and is thus highly endangered. Kokama has two main
dialects: Kokama, which is spoken along the Marafon, Samiria, Ucayali, and Amazon
Rivers, and Kukamiria which is spoken in the upper Huallaga River. Linguistically, the
differences between the dialects are phonological and lexical (Vallejos, 2010:28). Kokama
is also endangered, with 1000 speakers out of an ethnic population of approximately 20
000. It is no longer transmitted to children, and the remaining speakers are elderly speakers
spread across small villages who use the language only in restricted situations. The remaning

population has shifted to Spanish (Vallejos, 2010:31-32).

2.1.2 Tupinamba

Tupinamba was the main language spoken along the coast of Brazil by the time of the
European arrival in the late 16™ century, located mainly around the area of modern Rio de
Janeiro and northwards. Because of this, the language is well known from sources written

by Jesuit missionaries, such as de Anchieta (1595). The Tupinamba covered such a large

— 12—
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San Joaquin de Omaguas

Nauta

Samiria
Kukamiriao

Yurimaguas

Figure 2.1: Approximate modern range of Kokama-Kukamiria and Omagua in Peru, based
on the location of villages visited by Vallejos (2010).

area that the Tupinambd language was referred to as ‘Brasilica’ or ‘Brasiliano before the 18

century (Jensen, 1999:125).

Tupinamba as such can be considered extinct since the 18® century (Jensen, 1999:125), but
in the 16™ and 17" centuries, when colonists took Tupinamb4-speaking wives, a contact
version of Tupinamba called Nheengatt developed out of it, spoken by some 18 300 speakers

today (Eberhard et al., 2019).

This thesis focuses only on Tupinamba as described in the older Jesuit sources, and work
derived from them, e.g. Barbosa (1956) and Rodrigues (1958b), and does not take modern

Nheengatt into consideration.

2.1.3 Earlier history

The Tupi-Guarani family is spread over large parts of South America. By the time of contact
with Europeans, it stretched from Tupinamba, spoken along the eastern coast of Brazil to
the Guaranian languages, spoken in southern Amazonia, to Kokama spoken in modern
day Peru (Michael et al., 2015). For this reason, the Proto-Tupi-Guarani (pTG) homeland
has been a topic of debate, some arguing for a homeland in southwestern Amazonia, on the
Panara River basin, and some for a northeastern origin (O’'Hagan et al., 2019:18). Rodrigues
(2000) for instance argues for a southwestern origin largely based on the subgrouping
of Tupi—Guarani languages in Rodrigues (1985). According to this subgrouping, two of

the three major Tupi-Guarani branches can be found in southwestern Amazonia, and
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POKT
pre-POK
contact with ~~~~~
-———->
non-TG languages ____,
POK
Tupinamba

Omagua Kokama

Figure 2.2: Relationship between Omagua, Kokama, Tupinambad, Proto-Omagua-Kokama
(poK), and Proto-Omagua-Kokama-Tupinamba (pokT). Adapted from Michael (2017).

the dispersal from the homeland is therefore explained by positing one migration from

southwestern to northeastern Amazonia.

O’Hagan et al. (2019), following the subgrouping of Michael et al. (2015), instead places
the Proto-Tupi-Guarani homeland on the lower Xingu River, positing a southward mi-
gration of a subgroup (‘Southern’) from the mouth of the Amazon River, after having
split up from (Pre)-Proto-Omagua-Kokama-Tupinamba. According to this view, Proto-
Omagua-Kokama-Tupinamba was spoken in the vicinity of the lower Amazon region,
and then split into Pre-Proto-Omagua-Kokama and Pre-Tupinamba as Tupinamba spread
southwards along the Atlantic coast, and Pre-Proto-Omagua-Kokama spread northwest
upriver, arriving in the upper Amazon in approximately 1100 ce (O’'Hagan et al., 2019:16).
As our sources of Tupinamb4 stem from the 16" century, this means that there are only 400
years between the genesis of Proto-Omagua-Kokama and Tupinambad. Therefore we do not
expect the differences between Tupinamba and Proto-Omagua-Kokama-Tupinamba to be

very large (Michael, 2017).

2.2 Previous research

Given the presence of the Tupinamba along the coast of Brazil, there is a somewhat large
amount of early documentation in the form of grammars (e.g. de Anchieta, 1595; Figueira,
1687), wordlists, ecclesiastical texts (e.g. de Araujo, 1618), and accounts of the life of the
colonists. These sources are mainly Portuguese and French, as well as Dutch and German

(Rodrigues, 1958b:71f).



Chapter 2. Background 2.2. Previous research

In the 19" century, important work on Tupinamb4 includes work by Barbosa (e.g. 1951,
1956, 1970) and Rodrigues (e.g. 1958b, 2010). Being an early documented Tupi-Guarani
language, it has had a central role in historical and comparative work on the Tupi-Guarani
language family, e.g. Rodrigues (1958a, 1985, 2010); Lemle (1971); Jensen (1998); Rodrigues
& Cabral (2012).

In older sources such as Rodrigues (1958a) and Lemle (1971), Kokama and Omagua were
classified as Tupi—Guarani languages based on their lexical similarities with known Tupi-
Guarani languages such as Tupinamba or Guarani. As research on the grammar of Kokama
progressed, it was suggested by Rodrigues (1985) that, given its significant grammatical dif-

ferences, Kokama must have been under influence by a non-Tupi-Guarani language.'

In her doctoral thesis, Cabral (1995) compares Kokama with Tupinamba4, the language with
which Kokama shows the most lexical similarity, and the most conservative and earliest
documented member of the Tupi-Guarani language family. She compares Kokama and
Tupinamba vocabulary, phonology, morphology, and syntax, and concludes that the sim-
ilarities are restricted to vocabulary and phonology alone, and that Kokama has too few
structural features to be classified as Tupi-Guarani. Whereas Tupinambad is a polysynthetic
language with much inflectional and derivational morphology, Kokama is described as an
isolating language with no inflectional morphology and very limited derivational morphol-
ogy. In addition, much of the derivational morphology in Tupinamba is prefixing, whereas

in Kokama it is exclusively suffixing (Cabral, 1995:118).

She further concludes that the transmission of a Tupi-Guarani language was interrupted in
the history of Kokama speakers, and that Kokama because of this reason cannot be classified
genetically at all (Cabral, 1995:5). She proposes that Kokama arose due to “imperfect
learning in a process of language shift” in a contact situation between a Tupinamba-like
language and other indigenous languages (Cabral, 1995:308). According to Cabral, this
contact situation arose in reducciones, missionary settlements, in the 17 and 18 centuries,
when speakers of indigenous languages from several language families rapidly had to learn
a common language as a medium for communication. According to this hypothesis, this

language was the Tupi-Guarani language spoken by the Omagua and the Kokama, having

1“Como o Kokdma apresenta certas propriedades importantes nao Tupi, d4 a impressdo de tratar-se de
mais um casco de lingua Tupi-Guarani adotada por um povo nao Tupi” [The fact that Kokdma has certain
important properties which are non-Tupi gives the impression that we are dealing with one more case of a
Tupi-Guarani language adopted by a non-Tupi people.] (translation by Jensen (1998:496))
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the status of an official language within the reducciones. This language was then passed onto

the children born within the reducciones as a native language (Cabral, 1995:309f).

Based on 17" and 18" missionary chronicles, older Omagua and Kokama texts, and
modern data, Michael (2014) argues that the contact situation which gave rise to Proto-
Omagua-Kokama must have occurred much earlier than the 17 century, before the Jesuit
arrival, making Proto-Omagua-Kokama a pre-Columbian contact language. For instance,
he shows that the Jesuit reducciones among the Omagua were single-ethnicity reducciones
until the mid 1720s (Michael, 2014:331). He further writes that according to the hypothesis
that Omagua—Kokama emerged in reducciones, Omagua has to have served as a lingua
franca, which was learned by speakers of other languages. However, historical documents
show that the Jesuits tried to establish Quechua as a lingua franca, rather than Omagua
(Michael, 2014:326ft). In addition to this, the hypothesis that creoles emerge as a rapid
imperfect learning of a foreign language due to restricted contact with native speakers is
not supported by evidence presented by Michael, which shows that the Omagua were not
outnumbered in the reducciones. Hence, he believes that there is no reason to believe that

non-Omagua had limited access to Omagua (Michael, 2014:333f).

On the linguistic side, there is an early attestation of Kokama found in a letter by Lucero in
one of the reducciones dated 3 June, 1681, an utterance which is more or less identical to
modern Kokama. Michael writes that this poses difficulties for the reduccion hypothesis,
as the first multiethnic reduccion had only existed for ten years when the utterance was
produced. Hence, if one argues that Kokama emerged in the reducciones, it must have
emerged in ten years at most (Michael, 2014:334f). There was also a continuous production
of texts and descriptions of Omagua during the Jesuit contact with the Omagua, yet there are
no remarks that the language changed rapidly, which the hypothesis suggests. In addition,
according to this hypothesis, Omagua and Kokama emerged in different reducciones, with a
week travel time from each other, yet the languages are very similar, so it is unlikely that two
different social and multilingual contexts would produce such similar languages (Michael,

2014:337).

Michael (2017) proposes an alternative hypothesis that members of the Pre-Proto-Omagua-
Kokama society incorporated a large numbers of captives from neighboring groups, resulting

in creolization of Pre-Proto-Omagua-Kokama as non-Tupi-Guarani speaking captives
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eventually outnumbered the speakers of Pre-Proto-Omagua-Kokama, giving rise to Proto-

Omagua-Kokama.

2.2.1 The creole origin of Omagua & Kokama

The conclusion reached by Cabral (1995) is that Kokama (and Omagua) are unrelated to
other Tupi-Guarani languages, and cannot be genetically classified, because of the interrup-
tion in transmission, and because of its phonology, morphology, and syntax, which differ
greatly from those of Tupi-Guarani languages. Michael (2017) however, describes Proto-
Omagua-Kokama as a creole language, and considers it genetically related to Tupi-Guarani.
The question of whether Omagua and Kokama are Tupi-Guarani languages therefore boils
down to whether one considers creole languages to be genetically related to their lexifiers

or not.

Creoles have traditionally been considered a distinct class of languages different from non-
creoles, a view sometimes called creole exceptionalism. According to this view, creoles are
exceptional in their structure, they develop in an exceptional acquisitional environment,
and they differ from languages that emerged long ago (Ansaldo & Matthews, 2007:4). For
instance, McWhorter (1998, 2001) identifies three features which will identify a language as
a creole. These are (1) minimal use of inflection, (2) lack of tone, (3) semantically regular

derivation.

With regards to creole genesis, creoles are often said to result from a ‘break in transmis-
sion’ of their lexifiers, i.e. the language from which the majority of the vocabulary in the
creole is derived. Thomason & Kaufman (1988) distinguish between ‘normal transmission’
and ‘abnormal transmission’ In the former, language is passed on from older members to
younger members in the community with little change over time, but the entire language
is transmitted. This may over time lead to a completely mutually unintelligible language,
but these two languages can be said to have a ‘genetic relationship’ as transmission was

normal.

In some cases of heavy contact, an entire population can acquire a new language within
a very short amount of time, by other means than from parents or peer-group members,
which causes the acquired language to have interference from the original language of

the community, that is to say, the language was not perfectly transmitted (Thomason &
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Kaufman, 1988:10). There is not a regular and systematic correspondence between the
subsystem of the new language and the old language, and they can therefore not be said to
have a genetic relationship, a process called ‘abrupt creolization’ (Thomason & Kaufman,

1988:11).

Other researchers, e.g. Mufwene (2001) and DeGraft (2003) instead believe that creoles
developed gradually without a break in transmission, and that the development seen in
creoles can be explained through usual processes of language evolution, except that second-
language acquisition plays a significant role (Siegel, 2007:174). In this view, creoles can be

said to lie “towards one end of a spectrum of languages exhibiting strong language contact

effects” (Michael, 2017).

2.3 Morphology

Before describing the method used in this thesis, some background information on the
morphology and phonology of the languages of study is needed. This section will describe the
morphology of Omagua, Kokama, and Tupinamba with focus on the relevant morphology

found in the data used for this thesis.

2.3.1 Omagua & Kokama morphology

Omagua and Kokama roots are characterized by a high amount of frozen morphology,
i.e. historically morphologically complex words which have been reanalyzed as monomor-
phemic roots, a process quite common in creole languages (Crowley, 2008:90). That is, many
roots in Omagua and Kokama contain segments which were historically affixes in Tupi-
Guarani (O’Hagan, 2011). This frozen morphology consists of a number of former verbal
agreement prefixes, specifically a subset of the ergative and absolutive paradigms, namely the
Proto-Omagua-Kokama-Tupinamba reflexes of the Proto-Tupi—Guarani prefixes 1SG.ERG

*a-, 1PL.INCL.ERG *ja-, 3.ERG *0-, and 3.ABs *i-, *ts-, *t- (O’'Hagan, 2011:27).

According to O'Hagan (2011), the particular prefix frozen depends on the transitivity and
semantic status of the prefix, and whether the prefix is bound vs. non-bound. It also depends
on “the discourse frequency of particular referents” and “the event semantics of the verb”

(O’Hagan, 2011:18).
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Examples of these frozen prefixes can be seen in examples (1-2) from Proto-Omagua-Kokama

and their origin in Proto-Tupi-Guarani:

(1) apuka < *a-puka
laugh < 15G.ERG-laugh

‘to laugh’ (O’'Hagan, 2011:28)

(2) saku < *ts-akuf
be.hot < 3.ABs-be.hot
‘be hot’ (O’'Hagan, 2011:34)
Furthermore, there are also roots in Omagua-Kokama ending in -a, which were consonant-
final in Proto-Tupi-Guarani. These are considered to have frozen suffixes such as the nuclear
case -a or the gerundive -a (Michael, 2017). The origin of these suffixes is discussed in

subsection 2.3.2, but its origin is exemplified in (3).

(3) jatima < *ja-tim-a
plant < 1PL.INCL.ERG-plant-GER

‘to plant’ (Michael, 2017; O’'Hagan, 2011:28f)

2.3.2 Tupinamba morphology

The Tupinamba lemmas that appear in the data and in dictionaries are typically not the bare
root, but usually appear with a suffix. Presumably, when words were written down, they
appeared in certain grammatical contexts, which often caused a root to appear together
with a common suffix. In Proto-Tupi-Guarani and in Tupinamb4, roots can function both

as nouns and verbs, for example in Proto-Tupi-Guarani®:

(4) (a) *i-memir-a ‘her child’
(b) *i-memir ‘she gave birth’
(Jensen, 1999:149)
When a root is used syntactically as a noun, i.e. has the function of e.g. a subject or an object
in a sentence, the root receives the case suffix -a as in (4a), often called nuclear case (NC)
(alternatively called nominal case). This suffix only appears on roots that are consonant-final,

and vowel-final roots are instead analyzed as having a zero-allomorph -& (Jensen, 1998:505).

2For consistency, the Americanist notation in the original sources has been converted into 1pa in this
section.
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This is further illustrated in (5) from Tupinamba, where ‘child’ and ‘woman’ function as

nouns, receiving the nuclear case, realized in both its allomorphs.

(5) kuja-o 0-s-ard o-memir-a s-erekd-fo
woman-NC 3A-3p-care.for 3COREF-child-Nc 3p-keep.with-GER
“The woman cares for her child, keeping it with her’ (Jensen, 1998:506)
A root does not receive the nuclear case, if it appears in a context where it does not function
syntactically like a noun. Examples of such contexts are for instance the vocative or in

circumstances where a noun can receive verbal morphology and function as a verb.

The lemmas in Tupinamba which are verbs, often appear with a final -a suffix as well. Since
the nuclear case does not appear on roots when used predicatively, this suffix is what is
named gerundive® by Rodrigues (2010:13). This suffix is used when multiple verbs share
the same subject, and is common in constructions of position, movement, and direction
(Jensen, 1998:529-531). Because of this, it is called a ‘serial verb suffix’ by Jensen (1998),

shown in (6) from Tupinamba.*

(6) o-ur  kunumi kudp-a
3-come boy  know-GER
‘He came to meet the boy. (Jensen, 1998:530)
The nuclear case and gerundive suffixes do not carry stress. This means that while Tupinamba
has ultimate stress, lemmas with an -a suffix will have penultimate stress. This creates a
stress contrast between words with a nuclear case suffix and a root-final -a, as in Tupinamba

/if3-a/ ['ifa] ‘stalk vs. /ipa/ [iPa] fruit’ (O’'Hagan, 2013:3).

2.3.3 ‘Relational prefixes’

A feature of all Tupi-Guarani languages is the so called relational prefix or r-prefix which in
Proto-Tupi-Guarani is described by Jensen (1998:501) as a “linking morpheme” occurring
on 1) nouns preceded by a possessor, 2) a postposition preceded by its object, or 3) a verb

preceded by a noun, see Table 2.1.

In Proto-Tupi-Guarani, stems can be divided into three broad classes, stems which do not

3Gerundio in Portuguese.
*Note that serial verb constructions per definition do not contain any markers of coordination or subordi-
nation (Aikhenvald, 2018:51), which is why gerundive is used here instead.
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take a relational prefix (Class I), stems which do (Class II) and stems which are not inflected

(Class III).

Class I (without r-)  Class II (with r-)

Nouns *tfé tff ‘my mother’”  *tfé r-uf ‘my father’

Tr. verbs *tf¢ pitsik ‘grabme’  *tf¢é r-ekar ‘seek me’

Intr. verbs *tfé kattl Tam good’  *tf¢ r-atsi T hurt’
Postposition *tfé tsupé ‘for me’ *tfé r-etsé ‘with respect to me’

Table 2.1: The relational prefix in two pTG word classes (Jensen, 1998:499).

Jensen (1998:502) writes that there is a lack of uniformity in how the relational prefix is
described, including its allomorphy. In her view, certain authors conflate the relational
prefix *r- with the third person markers (*t-, *ts-, *i- and *&-) treating them as allomorphs

of the relational prefix.

Class I Class II
I p.  *tfé k6 ‘my garden’ *tf¢ r-etfa ‘my eye’
3 p. *i-ko ‘his garden’  *ts-etf4 ‘his eye

Table 2.2: PTG relational prefix stems in 1% vs. 3" person.

In Jensen’s view, shown in Table 2.2, the relational prefix does not occur in the third person

since it is marked by a prefix, unlike the first or second person (Jensen, 1998:503).

In the view of Meira & Drude (2013), Jensen’s third person prefixes are actually also relational
prefixes which occur when the possessor (as in this case) is not present, or present outside
of the phrase. According to this view, Tupi-Guarani languages do not have third person

grammatical markers (Meira & Drude, 2013:2).

This is the view of Rodrigues & Cabral (2012) as well, who propose four relational prefixes
for Proto-Tupi-Guarani, the latter two of which correspond to the coreferential possessive

markers and the marker for a human possessor of Jensen (1998).

Regarding the function of the relational prefix, Jensen (1998:557-559) gives several pro-
posals, namely that it is (1) an epenthetic consonant, (2) a grammatical element, or (3)
a phonologically conditioned morpheme. She discards hypothesis (1) and notes that “a
rule of epenthesis would actually conflict with other phonological rules which operate
at this level” (Jensen, 1998:558) According to hypothesis (2), the relational prefix would
be a grammatical element which shows “a grammatical relationship between the stem to

which it attaches and the preceding morpheme.” She quotes Rodrigues (p.c.) saying that the
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relational prefix only occurs “when the preceding morpheme is a separate word”, meaning
that it is a “phrase-level phenomenon.” According to hypothesis (3), the relational prefix was
originally phonologically conditioned, occurring at word boundaries when the following
word was vowel-initial. In Proto-Tupi-Guarani however, certain vowel-initial stems, such
as *akdn ‘head’ belonged to Class [, i.e. did not take the relational prefix. As an explanation
to this she suggests that in Pre-Proto-Tupi-Guarani, all vowel-initial stems belonging to

Class I were originally consonant-initial (*i-C-akdy > *i-akdy ‘his head’).

Meira & Drude (2013) argue for a fourth hypothesis, namely that the relational prefix was
originally part of the root, but underwent sound changes and reanalysis prior to the genesis of
Proto-Tupi-Guarani. By comparing paradigms in Proto-Tupi-Guarani with the languages
Aweti and Mawé outside the Tupi-Guarani branch, they reconstruct contexts showing
relational prefixes to Proto-Mawéti-Guarani (PMAG), the ancestral language of Mawé, Aweti,
and Proto-Tupi-Guarani. As shown in Table 2.3, they reconstruct this original consonant as
*T, symbolizing an alveopalatal consonant, perhaps /t//, which went to Proto-Tupi-Guarani

*t by dissimilation and to *r and *ts by lenition (Meira & Drude, 2013:14).

Rodrigues & Cabral (2012) reconstruct three relational prefixes to Proto-Tupian, the ances-
tral language of Proto-Tupi-Guarani. In the view of Meira & Drude (2013) however, there

would be no relational prefixes in PMAG, and obviously then neither in Proto-Tupian.

In the view of Meira & Drude (2013), the relational prefix in Tupi-Guarani is more like
consonant mutations in Celtic, a series of conditioned sound changes affecting initial
consonants which through subsequent changes became grammaticalized (Meira & Drude,
2013:25). In the section for future research, Meira & Drude (2013:26) note that the analysis
of these consonants as prefixes have led researchers to segment off these consonants from
the root, comparing roots without their original initial consonant, and thereby obfuscating
the patterns of alternation. They finally call upon the field to collect more accurate and
comprehensive data, including paradigms and irregularities in order to facilitate comparative

work within Tupi languages.

In the data used for this thesis, this means that the original relational prefix will be variably
present in the data. Certain sets with an initial consonant found frozen to the root in
Omagua- Kokama, have a vowel-initial cognate in Tupinamb4, e.g. the set VILLAGE~LAND,

Omagua-Kokama ritama, Tupinamba etama, with an initial original relational prefix r- in
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PMAG Mawé Aweti PTG | Additionally

iT > h t *ts

iT > h t *t *BT > PTG *p

[*T...] > s t *t *I'T > PTG *Q

[*NPT...] > s %) *r *(p, t, k)T > Aweti p, t, k (lenition)
otherwise: *T > s %) *@ | *(m, n, n)T > Aweti mp, nt, nk (fortition)

Table 2.3: Reflexes of PMAG *T (Meira & Drude, 2013:20).

Omagua-Kokama, but with the relational prefix not present in the Tupinamba word.

In these cases, the relational prefix has been added to the Tupinamba cognate, i.e. etama >
tetama. This was done using Barbosa (1970) as a source, who lists the relational prefix in
parenthesis after the lemma, e.g.: terra etama (t). In other cases where the relational prefix
was not frozen in Omagua and Kokama, this addition was not done for Tupinamba in order

to facilitate segment comparison across the languages.

Lastly, this means that certain words have what looks like somewhat irregular corre-
spondence patterns for initial consonants, e.g. r: r: t in the set GRANDCHILD (F. EGO):
Omagua-Kokama rimiariru, Tupinamba tembiarird, but which are only different relational

prefixes.

This addition was not done for e.g. ts- as it was synchronically a third person marker in
Tupinamba, regardless of its original status as a initial consonant vis-a-vis morpheme in

Pre-Proto-Tupi-Guarani.

2.4 Phonology

The following section is a brief exposition of the segmental inventory of Omagua, Kokama,
and Tupinambad, in order to serve as background for the chapter on phonological recon-

struction.

2.4.1 Omagua & Kokama phonology
2.4.1.1 Vowels

The vowel inventory of Omagua and Kokama are shown in Figure 2.3 and consists of five
vowel phonemes. The vowel phoneme /e/ only exists in Kokama, and the corresponding

phoneme in Omagua is /1/. The vowel phoneme /e/ in Kokama, is described by Vallejos
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Figure 2.3: Omagua (oMG) and Kokama (xx) vowel phonemes. Unless shown in parentheses,
a vowel is present in both languages.

(2010:51) as “higher and more centralized than a Spanish /e/” There is also an allophonic
overlap between the phonemes /i/, /e/ and /1/ in Kokama. For example, high vowels may be
opened slightly word-finally, so that /nami/ ‘ear’ and /itimu/ ‘die’ may be realized as [nami]
and [itimu], or even to a mid-high realization: [itimo]. For /i/, this may only occur after

glides, so that /tsuwi/ ‘tail’ is opened to [tsuwe] (Vallejos, 2010:54).

Vallejos (2010) also writes that Kokama displays further allophonic variation in final po-
sition, and /a/ may be realized as [e~3], /e/ as [1~3], and [#] as [i]. Furthermore, Kokama
displays further reduction of vowels medially, where some vowels may be deleted altogether
in antepenultimate pretonal position, so that /japukita/ ‘paddle’ is realized as [zap.ki.ta]

(Vallejos, 2010:54).

Omagua also show the mid-high vowels [e] and [o] allophonically. In Omagua’s case,
they surface “as the result of optional processes of assimilation or coalescence of adjacent
vowels” (Sandy & O’Hagan, 2020:109), whereby [o] can surface as an allophone of /u/ in the
sequences /ua/ or /au/, and [e] can surface as an the result of coalescence of the sequences

/ai/ and /a1/ (Sandy & O’Hagan, 2020:109).

As described in Sandy & O’Hagan (2020), Omagua shows vowel nasality in six words, which
according to their analysis is due to an unspecified nasal consonant /N/ which is deleted
intervocalically or between a vowel and a glide, and instead surfaces as heavy nasalization
on the preceding vowel and optionally on the following glide and vowel, e.g. /anja/ ['aja]

‘thus; /siNi/ [s3j] ‘sweat), /suni/ [siij] ‘tail’ (Sandy & O’Hagan, 2020:106-109).

>Vallejos (2010) writes /z/ on p. 54 in the phonemic representation of this word (among others). This is
presumably a mistake, as she lists the phoneme as /j/ in the consonant inventory, and writes “The alveolopalatal
approximant /j/ is realized as alveolar fricative [z] word initially and in intervocalic position. Note that this
process is optional but highly frequent, and for the majority of speakers the sounds [z] and [j] are in free
variation.” (Vallejos, 2010:45)
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In both languages, the diphthong /a#/ is syllabified together, which could be described as
the only phonemic diphthong (Vallejos, 2010:59-60; Sandy & O’Hagan, 2020:112).

2.4.1.2 Consonants

The consonant inventories of Omagua and Kokama are shown in Table 2.4 and consist of

eleven phonemes with some differences between them.

Bilabial Alveolar Post-alv. Palatal Velar
Stop P t k, k" (omq)
Nasal m n
Fricative S (omG) j‘ (oMG) X (KK)
Affricate ts (xx) tf (o)
Glides w j
Tap r

Table 2.4: Omagua (oMG) and Kokama (kKk) consonant phonemes. Unless shown in paren-
theses, a consonant is present in both languages.

Stops Kokama has three stop phonemes: /p, t, k/. Omagua has the same consonants, and in
addition to these, a labialized velar stop /k"/ (Sandy & O’Hagan, 2020:99). In both Omagua
and Kokama, these become voiced when following nasal consonant as part of regressive
assimilation: Kokama /kunpetsa/ [kumbetsa] ‘turtle sp. (Vallejos, 2010:43); Omagua /indata/
[indata] ‘bother’ (Sandy & O’Hagan, 2020:99-101).

Sandy & O’Hagan (2020) choose to posit a /k*/ phoneme. This is based on a number of
observations. The first one is that both [kwa] and [ku.a] are possible Omagua sequences,
and [kwa] can be a surface form of /kua/ in certain environments. There are however a
number of /Cw/ words, where this alternation does not occur. Most of these words are
instances of [kw], and very few of other consonant combinations and [w]. Based on this
asymmetry, they choose to posit /k"/ as its own phoneme, as well as on the fact that /k"/ is

a common areal feature (Sandy & O’Hagan, 2020:114).

In the analysis of Vallejos (2010), the corresponding phoneme to Omagua /k"/ is a sequence
of /k/ + /wl. She posits the syllable CCV where the second consonant is a glide, and the first
consonant is /p/, /k/, /n/, or /t/, but not /t/. As opposed to Sandy & O’Hagan (2020), she

does not mention a difference in frequency between the syllable types.

This analysis difference means that e.g. the item ‘sun’ is phonologically analyzed in Kokama as



Chapter 2. Background 2.4. Phonology

/kwaratfi/ (Vallejos, 2010:50), but in Omagua as /k%arafi/ (Sandy & O’Hagan, 2020:113f).

Nasals Both Kokama and Omagua have two phonemic nasals, /m/ and /n/. In both
languages, these nasals undergo place assimilation before stops, so that the phonemic
distinction is neutralized in this position. For this, both Vallejos (2010) and Sandy &
O’Hagan (2020) use a capital unspecified nasal /N/ in their phonemic analysis, e.g. Kokama

/inanpika/ [inambika] ‘careful not to’ and Omagua /tfunka/ ['tfunga] ‘ten.

Moreover, in both languages there is an allophonic velar nasal [n] which occurs in coda
position. Sandy & O’Hagan (2020) find no evidence which phonemic nasal this would
be derived from and use the unspecified nasal /N/ in their analysis, e.g. /pan/ [pan] ‘be
rotten’. Vallejos (2010) analyzes the underlying nasal as the alveolar nasal /n/ based on the
surface form in related words in non-coda position, e.g. /mifan/ [mifan] ‘small, related to

/mifananin/ ‘the small one’ (Vallejos, 2010:48).

In addition to this, /n/ is optionally palatalized to [p] before /j/ in both Kokama and Omagua
(Vallejos, 2010:47; Sandy & O’Hagan, 2020:103).

Affricates and fricatives Kokama has two affricates /ts/ and /tf/, where Omagua has
corresponding fricatives /s/ and /{/. The affricates are also found in Omagua, but are marginal
phonemes resulting in borrowings from Kokama or Quechua (Sandy & O’Hagan, 2020:102).
Moreover, the Kokama alveolar affricate is frequently lenited to [s] preceding non-high
vowels, e.g. /tsetsa/ [tsetsa]~[sosa] ‘flower. Similarly, the sound [f] only shows up in a
handful words, which is postulated as diachronic lenition as well (Vallejos, 2010:46,49). The

sound [s] also shows up in borrowings from Quechua or Spanish (Vallejos, 2010:46).

In Kokama, /ts/ is also frequently palatalized before /i/: /tsitsa/ [tsitsa]~[tfitsa] ‘face’ (Valle-
jos, 2010:46-47). However, the corresponding process is not reported for Omagua (Sandy
& O’Hagan, 2020).

Finally, there is also an infrequent velar fricative [x] in Kokama which only shows up in
one word, the demonstrative pronoun /axan/ ‘this’ and its derivatives. It is a characteristic
of female speech and has been hypothesized to be a borrowing from an unknown source

language (Vallejos, 2010:49).
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Glides and liquids Both Kokama and Omagua have two glides, a bilabial /w/ and a
palatal /j/. In Kokama, /w/ may undergo fortition to [B] intervocalically before /i, e/: /tewe/
[tePe] ‘salt’ Similarly, the palatal glide /j/ frequently undergoes fortition to [z] initially and
intervocalically: /juwa/ [zuwa] ‘thorn’ (Vallejos, 2010:45). Such processes are not reported

for Omagua in Sandy & O’'Hagan (2020).

It should be noted that [w] and [j] also occur in Omagua as allophones of /u/ and /i/ in
certain VV sequences, specifically falling sequences, e.g. /au/ [aw] and /ai/ [aj], and in level
sequences, e.g. /tw/ [1w] and /ui/ [uj]. In medial position, the same process also affects rising
vowel sequences, so that /ikua/ ‘know’ is [i.'ku.a], but /ikua-pa/ ‘know-cpv’ is [i.'’kwa.pa]. In
medial position, /ui/ is also variably realized as [wi] or [uj], e.g. /amui/ [amuj] ‘grandfather’

but /amui=na/ [a.'mwi.na]~[a.'muj.na] (Sandy & O’'Hagan, 2020:112-113).

Kokama follows similar patterns, but VV sequences remain two different syllables if the
stress is associated with a high vowel, e.g. [ta.na.u.ka] ‘our house, cf. Omagua /wau-pa/
['waw.pa] ‘have scabies-cpL’ (Vallejos, 2010:58). As opposed to Sandy & O’'Hagan (2020),
Vallejos (2010) considers coda-final glides to be phonemic (Vallejos, 2010:57-58).

The only phonemic liquid in both languages is the alveolar tap /r/. However, in Kokama,
a common allophone of the tap is the alveolar lateral [1], which occurs, especially in the
Kukamiria dialect and especially among women. According to Vallejos (2010), this might
formerly have been a characteristic of the Kukamiria dialect, which has shifted towards [r]

because of influence of the Kokama dialect (Vallejos, 2010:48).

2.4.1.3 Stress

Generally, the stress in both Omagua and Kokama falls on the penultimate syllable, e.g.
Kokama [pa.'na.ra] ‘banana, Omagua [ta.'pa.ka] ‘piranha sp’ The exception to this in
Kokama is when a stress-bearing morpheme is attached, in which case the stress becomes
final: /panara-pan/ [pa.na.ra.'pan] ‘banana-pER’ (Vallejos, 2010:62-66). The exception to
penultimate stress in Omagua is if the word has a nasal coda, in which case it attracts stress:

/saipura=N/ [saj.pu.'ran] be.drunk=REL’ (Sandy & O’Hagan, 2020:121).
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2.4.1.4 Phonotactics

Syllables in Omagua-Kokama follow a (C)(C)V(C) pattern where the second consonant is
typically a glide /j, w/, or in Omagua sometimes a tap /r/ as a result of vowel syncope (Sandy
& O’Hagan, 2020:109). The coda consonant in Kokama can only be a glide or the tap /r/ or
anasal [n] (phonemically /n/) (Vallejos, 2010:57). In Omagua, codas are either glides or [p]
phonemically /N/ (Sandy & O’Hagan, 2020:109ff).

Syllables in Omagua-Kokama generally cannot contain two vowels, and two subsequent
vowels are either assigned to separate syllables, or one of the vowel is glided if possible.
This gliding process is covered in greater detail in section 2.4.1.2. Heteromorphemically in
Omagua, vowel deletion or coalescence also occurs as a strategy, shown in (7) (Sandy &
O’Hagan, 2020:127). Similar elision and merging also occurs in Kokama in similar contexts

(Vallejos, 2010:671F).

(7) (a)ta=ikua > [tekua] ‘Tknow’ (male speech)
(b) tana=ikua > [tanikua] ‘we know’
(Sandy & O’Hagan, 2020:127)
Roots in Omagua are required to be bimoraic (CVV), which is an exception to the vowel
hiatus constraint described above. When suffixed with e.g. the female speech plural form

=na, the second vowel in the syllable receives primary stress: /jii/ ‘axe’ > [ji.'t.na] ‘axes’

(Sandy & O’'Hagan, 2020:126).

Roots in Omagua-Kokama are required to be vowel-final (O’'Hagan, 2011:25). This means
that cognates consonant-final roots in Tupinamba end on typically either /a/ or /i/ in
Omagua-Kokama, which are probably originally derived from the pokT reflexes of the Proto-
Tupi-Guarani suffixes such as nuclear case *-a, gerundive *-a and the oblique-topicalized
construction suffix which is *-i after consonant-final roots, shown in (8) (O’'Hagan, 2011:25-
26; Jensen, 1998:526). These suffixes became frozen to the root in Proto-Omagua-Kokama

to satisfy the vowel-final word constraint (O’Hagan, 2011:25).

(8) *kwetsé i-?ar-i
yesterday 3-fall-oBTop

‘Yesterday he fell” (Jensen, 1998:526)
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2.4.2 Tupinamba phonology

2.4.2.1 Vowels

ial i\? uell

\aﬁﬁ—

Figure 2.4: Tupinamba vowel phonemes.

The vowel phonemes of Tupinamba are shown in Figure 2.4, six oral phonemes and six
nasal counterparts. The oral and the nasal do not have equal distribution; the oral vowel
phonemes can occur in any position, whereas the nasal phonemes only occur in stressed (i.e.
final) syllables, as in [nati'?l] ‘mosquito. However, allophonic nasal vowels occur adjacent

to nasal segments (Rodrigues, 1958a:101).

2.4.2.2 Consonants

Bilabial Alveolar Post-alv. Palatal Velar Glottal
Stop ppY(p) t kgk"g"
Pre-nasalized stop | ™b "d g
Fricative B s J
Glides (w) j
Tap c

Table 2.5: Tupinambd consonant phonemes.

Stops Tupinamba has three stop phonemes: /p/, /t/, and /k/, as in /pira/ ‘fish;, /ti/ ‘nose,
and /oka/ ‘house. There is also a glottal stop [?] which occurs allophonically to break up

vowel sequences in polysyllabic words, e.g. /kai/ [ka'?i] ‘monkey sp..
Tupinambad also has several labialized stops, /k"/, /p%/ and /g"/, as in /kVarasi/ ‘sun, /p“a/

‘finger’, and /g%ira/ ‘bird.

Fricatives Tupinambd has three fricative phonemes: /s/, /B/, and /{/, as in /si/ ‘mother,
/Paka/ ‘to turn; and /pof#/ ‘ugly’ The phoneme /{/ is considerably more infrequent than the

other fricatives. Where it occurs, it is usually in the context of a high vowel /i/ or palatal
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glide /j/, suggesting it most likely originally occurred as a palatalized allophone of /s/. Its
phonological status is supported however, by few minimal pairs such as /fe/ ‘my’ and /se/ ‘it

tastes good’ (Rodrigues, 1958b:115).

In addition to this Rodrigues (1958b:114f) also mentions [sf] as a possible allophone of /{/

occurring in some words, but not in others.

Nasals On the surface level, Tupinamba has three plain nasals, [m], [n], and [n], as in [m{]
‘friend; [na'na] ‘pineapple, and [ti'na] ‘white’ These alternate with their pre-nasalized plosive
counterparts ["b], ["d], and [?g] according to complex patterns which will be described
further below. The palatal nasal [n] is a common allophone of /j/ due to nasal harmony. At
least O’Hagan (2011:6) treats [n] as a phoneme in its own right, since it also occurs without
the presence of any other nasal segment, as in /nota/ ‘only;, whereas Rodrigues (1958b:119)

treats them as allophones of the same phoneme.

Relationship between plain nasals and pre-nasalized stops According to Rodrigues
(1958b:107), the distribution between [m] and [™b] (and likewise for [n] and [*d]) is
partially in complementary, partially free variation. Rodrigues’ distribution is as follows

(using [m]~[™b] as an example):

1. Before a stressed nasal vowel, or if a nasal sound occurs in the next syllable, the

realization is [m]: [mwa] ‘human finger, ['mina] ‘spear’

2. Before a stressed oral vowel and if no nasal sound follows it, the realization is ["b]:

[™bi] ‘human foot, [™boja] ‘snake.

3. Inan unstressed pretonic syllable both [m] and ["™b] occur in free variation, so long as
the next syllable contains no nasal sound: [ma'?ej]~[™ba'?ej] ‘thing, [erima'e]~[eri™ba'e]

< . bl
earlier,

4. In an unstressed posttonic syllable, the realization is always [m]: ['kdma] ‘breast,

[ko'€ma] ‘morning.
5. In final position, the realization is always [m]: [a'am] ‘I stand;, [a'sem] ‘T go.

As for the relationship between [p] and [ng], one can assume that it is governed by the same

principles as for [m]~[™b] and [n]~["d], but the orthographic representation is typically
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(ng) for both, so the same analysis cannot be made for words with (ng).

Glides and liquids  The sole liquid in Tupinamb4 is the voiced alveolar tap [r] as in /wira/
‘bird; which is described as such in contemporary Portuguese sources by authors who knew
both the tap [r] and the trill [r] from their native language, and reported that the trill did
not occur (Rodrigues, 1958b:82).

As for glides, Tupinamba has a palatal glide /j/ as in /ja"de/ ‘we.INcL), which has two
allophones [3] and [n], the first of which occurs in free variation with [j] initially and
medially, but not finally, as in [3akare]~[jakare] ‘caiman’ The nasal allophone [n] occurs
partially in complementary distribution partially in free variation with [j]~[3] in certain

nasal contexts (cf. subsubsection 2.4.2.3) (Rodrigues, 1958b:116-119).

1. Before a stressed oral vowel, which is not followed by a stem-internal nasal consonant,

the realization is [3]~[j] in free variation: [3u]~[ju] ‘thorn, [a'3ar]~[a'jar] T take it.

2. Before a stressed nasal vowel, or followed by a stem-internal nasal consonant, the

realization is [p]: [pa] ‘field, [kupa] ‘woman.

3. Before an unstressed vowel, which is not preceded by a nasal sound, the realization is

[3]~[j] in free variation: [3a'wara]~[ja'wara] ‘dog, [azeru're]~[ajeru're] ‘I bite.

4. Before an unstressed vowel, which immediately precedes a stressed syllable of the

type [V], [VN], or [NVN], the realization is [n]: [ane'en] ‘I speak, [na'€] ‘pot.

5. Before an unstressed vowel, which immediately precedes a stressed syllable of the
type [CV], [CVN], or [NV], or before an unstressed vowel which either immediately
precedes an unstressed syllable, or indirectly precedes a stressed syllable containing
a nasal sound, the realization is either [p] or [3]~[j]: [ni'rd]~[3#'r3] forgiveness,

[naku™da]~[3aku™da] ‘fish sp..

6. Medially after a stressed nasal vowel belonging to the same stem, [j]~[n] are in free
variation when a vowel follows: [pi'rdja]~[pi'rapa] ‘piranha, [ta'k¥aja]~[ta'k"ana]

‘penis.

7. Medially after a stressed oral vowel belonging to the same stem, the realization is [j]:

['saja] ‘sour thing’
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8. Medially before a consonant, and finally, the realization is [j]: [sa'k"aj™bae] ‘male,

[*da'soj] ‘T do not walk’

There is also a bilabial glide [w], which will be further discussed below.

Labialization and phonological status of /w/ Labialization is generally marked by (u)
as in (cuarassy) /kVarasi/ ‘sun. This writing is ambiguous as it can also represent the vowel
/u/, which we will return to. Sometimes after (g), a velar glide or labialization is explicitly
marked by a diaeresis, as in (giiyra) ‘bird. It is clear from Barbosa’s work that this represents
/g¥/, and that the diaeresis is used to explicitly show the velar glide, as (guy) could be
interpreted as /gi/ in Portuguese orthography, compare Portuguese (guitarra) /gi.'ta.sa/ to
the pre-reform spelling (agiientar) /a.gwé.tag/. Other authors, such as Rodrigues (1958b),
uses a plain labio-velar approximant /w/ in his transcription of such words, e.g. /wi'ra/ ‘bird’
Primary missionary sources point in different directions, with various transcriptions such
as (guira), (guird), (guird), (guyrd) in Portuguese sources, but (ouyra) in French sources
(Rodrigues, 1958b). It is possible that there was a variation between [gV]~[w] in Tupinamba

at the time when original transcriptions were made.

If one chooses to interpret this sound as /g"/, the phonological status of /w/ becomes less
clear. Both Rodrigues (1958b) and Barbosa (1956) has a phonotactic analysis in which
/CGV/ is a possible syllable, but if [w] is only found after certain consonants such as /k/
and /p/, a simpler analysis might be to posit only a /CV/ syllable, and treat /pw/ and /kw/
sequences as labialized /k"/ and /p"/, in which case Tupinamba would have a labialized set

of stop phonemes including /g%/ as discussed above.

However, there are also words such as /pjara/ ‘path’ which are written by Barbosa (1956)
with a glide. These /CGV/ sequences are quite rare however, so if one chooses to treat /w/
as a phoneme, then its distribution would be quite restricted. Given the lack of other initial
stop+glide sequences such as /kj/ or /tj/, a logical option would be to posit a phoneme
/p'/ with quite restricted distribution. The glide /w/ is still found in certain suffixes such
as the nominalizer -swara, so under this analysis /w/ must still have phonemic status, but
occurring mainly in this nominalizing suffix, whereas the other apparent occurrences can

be treated as labialized stops.
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2.4.2.3 Nasal harmony

Nasal processes play an important role in Tupinamba phonology and several phonemes have
an oral or a nasal realization depending on the phonological context. The nasal harmony
can be both regressive and progressive and is triggered by a phonemically nasal segment,

such as a nasal consonant or a nasal vowel.

The progressive and regressive nasal harmony work in quite different ways. Progressive
nasal harmony, as seen in (9) is triggered by a phonemic nasal in the final syllable and
targets the nearest rightward consonant in a suffix, creating oral and nasal allomorphs for

certain suffixes (O’Hagan, 2013:9ff).

(9) /pisird-af/ ‘rescue-NOMZ:INSTR’ > [pisird'?am]
/pisird-ar/ ‘rescue-NOMZ:AGT > [pisird'?an]
(O’Hagan, 2011:7)
Regressive harmony affects segments occurring leftward of the nasal segment. Regressive
harmony targets pre-nasalized stop phonemes, turning them into plain nasals [m n n].
Hence, pre-nasalized stops do not occur when followed by a nasal segment. Regressive
harmony also targets /j/, turning it into [pn]. The nasalization of /j/ to [p] seems to be
optional, and does not always occur (O'Hagan, 2013:6). Phonemic nasal vowels only occur
in stressed syllables, but regressive harmony also targets vowels, creating allophonic nasal

vowels (Rodrigues, 1958b:101).

The nasal span of the harmony trigger seems to extend to all leftward segments, and no
pre-nasalized stop will surface so long as there is a nasal trigger to the right of it. According
to Rodrigues (1958b:100), there is variation regarding the representation of allophonic nasal
vowels in the older European sources; one source might write (aména), and another one

(amana) ‘rain’

It is possible that nasal harmony affects all nasal vowels leftward of the trigger as well, but
gets gradually weaker the further away it gets. Given the uncertainty in the representation
of nasal allophony, it is difficult to make an accurate description of the nature of regressive

nasal harmony.
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2.4.2.4 Stress

Unsuffixed words in Tupinamba are always stressed on the final syllable, but roots which are
followed by so-called unstressed suffixes can also receive penultimate or antepenultimate
stress, which means that stress is always predictable from morphology, e.g. /ipa/ [i.'pa] ‘tree

bark, but /i-pa/ ['i.pa] ‘water-Loc’ (Rodrigues, 1958b:121-122).
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Method

This chapter begins with a description of the data used for this thesis, and a description
of the data management and phonetic transcription. This is followed by a section on the
construction of cognate and correspondence sets, followed by section on the Comparative
Method and related concepts used for reconstructing the inventory of the ancestral proto-

language and for characterizing sound changes.

3.1 Data

The comparative Omagua-Kokama-Tupinamba lexical dataset on which this thesis was
based, as well as the comparative lexical data from other Tupi-Guarani languages employed
at a number of points in this thesis, was drawn from the Tupi-Guarani Comparative Lexical
Dataset (Chousou-Polydouri et al., 2019) developed by members of the Berkeley Tupi-
Guarani Comparative Project, led by Lev Michael. The Omagua, Kokama, and Tupinamba
lexical data was principally harvested from published sources and unpublished lexical

databases by Emily Leggitt in 2017.

The raw data used for this thesis consist of a spreadsheet with a word list in orthographic
written form for each language, consisting of 720 words for Omagua, 890 words for Kokama,

and 1666 words for Tupinamba.

The Tupinamba data ultimately come from dictionaries by Antdnio Lemos Barbosa, espe-
cially his Pequeno vocabuldrio Portugués-Tupi (Barbosa, 1970). Barbosa’s dictionary are in

turn based on 16™ century Jesuit texts and grammars, e.g. de Anchieta (1595).
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The Omagua data come from fieldwork carried out mainly by UC Berkeley graduate students
Zachary O’Hagan, Clare Sandy, Tammy Stark, and Vivian Wauters together with Omagua
consultants Amelia Huanaquiri, Arnaldo Huanaquiri, Alicia Huanio and Lino Huanio in
the community of San Joaquin de Omaguas in 2010-2013. It also stems from from 18"

century Jesuit texts, see Michael & O’Hagan (2016).

The Kokama data stem from work by Rosa Vallejos, primarily Vallejos (2010) and Vallejos
& Amias (2015).

3.1.1 Data transcription

In order to build correspondence sets, the data were converted from an orthographic
transcription to the International Phonetic Alphabet (1pa)." Barbosa (1970) for instance, is
written in a Portuguese-based orthography. In some cases, this was a fairly straight-forward
automatic process, but since the original orthography does not reflect certain phonemic
distinctions, much of the data had to be checked against other cognate data before being

converted.

3.1.1.1 Tupinamba

For Tupinamba, certain graphs or digraphs could be automatically converted to 1pa. No
conversion has been carried out for vowels, except for (y) which represents /i/, as in (aty)
/ati/ ‘wife. For consonants, (x) was replaced by /{/ as in (pixé) /pife/ ‘burnt, (nh) by /n/, as
in (nha) /ni/ ‘field, (b) by /P/, as in (uba) /ufa/ ‘father, (ss) by /s/ as in (yssa) /isa/ ‘stem,

trunl’,

In the original orthography, /k/ is represented by several characters, (qu) before (e, i) and
(c) elsewhere, including finally. These have both been replaced by /k/, as in (yqué) /ike/

‘side’ and (cama) /kama/ ‘breast.

Labialization As discussed in subsubsection 2.4.2.2, there is an orthographic ambiguity
in Barbosa (1970) between labialized stops + vowel sequences (/C*V/) and consonant

+ vowel + vowel sequences (/CVV/). This could in most cases be resolved with double

"The 1pA transcriptions are mostly phonemic, for the most part based on Sandy & O’'Hagan (2020) for
Omagua, Vallejos (2010) for Kokama, and Rodrigues (1958b) for Tupinambd. An exception is the result of
nasal harmony, which is represented in the transcriptions, e.g. [m] vs. ["*b], or [j] vs. [n]. For legibility, I have
also chosen to write pre-nasalized stops without the superscript nasal in the data, e.g. mboja for "boja.
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checking with other work which explicitly marks labialization or glides, such as Barbosa
(1956). In truly ambiguous cases, these have been left as /CVV/ rather than /C"V/ in the

data.

Glottal stop In Barbosa (1970), (u) and sometimes (i) can represent labialization and
palatalization, respectively, e.g. (puana) /p“ana/ ‘to pass, but can also represent the full
vowel /u/, as in (puama) /pu?ama/ ‘stand up. Such orthographic vowel hiatuses often, but
not always, imply the presence of an intervocalic glottal stop. The orthography in Barbosa
(1970), usually distinguishes /j/ from /i/ initially, but not medially or finally, e.g. (jaia) /jaja/
‘mock; or (pai) /paj/ ‘witch, shaman’ For this reason, many orthographic VV sequences
had to be double-checked with cognates in other Tupi-Guarani languages that preserve

Proto-Tupi-Guarani glottal stops, e.g. Kaiowa, Tembé, or Guajajara.

Velar nasals Orthographic (ng) is ambiguous in Barbosa (1970) as to whether it represents
a velar nasal /1/ or a pre-nasalized velar stop /°g/. For this reason, certain unsure ambiguous
cases have been represented in 1pa with a placeholder capital /~/ which is agnostic about

which of the two segments the orthographic sequence corresponds to.

3.1.1.2 Omagua & Kokama

For Omagua and Kokama, the conversion process was more of an automatic process. For
Omagua, it was just a matter of replacing e.g. (y) by /j/ and (r) by /r/. For Kokama, the
process was similar, except for certain cases where the orthography used by Vallejos &
Amias (2015) was ambiguous in that both /pwa/ ‘rotten” and /pu.(w)a/ are written (pua).
Each of these ambiguous cases could be resolved manually however, either by double
checking with Vallejos (2010) or inferring from how other words with different stresses

were represented.

3.2 Methodology

In order to answer the research questions regarding what phonological features are recon-
structable to the proto-language, as well as what phonological changes were involved in the

genesis of Omagua and Kokama, this study employs the Comparative Method.
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The Comparative Method is defined by Weiss (2014:127), as “the systematic process of
reconstructing the segmental and suprasegmental inventory of an ancestral language from
cognate reflexes in the genetically related daughter languages” and is described as the
“key tool for investigating linguistic prehistory” since the mid 19" century. By using the
Comparative Method, linguists can reconstruct ancestral languages which have existed in

prehistory, but are unattested, i.e. never written down.

In order to apply the Comparative Method to a number of languages, one first needs a
hypothesis that these languages are related, since languages that descend from a recon-
structable ancestral language are per definition related. A data set is then assembled of words
or roots that are thought to be related, i.e. cognate, and purged of borrowings to the extent
possible (Weiss, 2014:128f). A presupposition when applying the Comparative Method is
that sound change is regular and systematic, meaning that daughter languages will exhibit
structural similarities or correspondences to one another, and that these correspondences
will be confirmed by multiple instances (Weiss, 2014:133). These regular correspondences
serve as the basis for reconstruction of proto-forms. For this reason, segments are grouped
into correspondence sets. A simple example of three such correspondence sets is given by
List (2019:141) for English, German, and Dutch, respectively: d : t : das in dead : tot : dood,;
0 :d:dasin thick : dick : dik; t : ts : tas in tongue : Zunge : tong. These partially overlapping

sets represent three different Proto-Germanic phonemes: *d, *6, *t, respectively.

After creating the correspondence sets, one has to establish whether any of the sounds
represent the original state of affairs, as in the case of English 0 < *0 above, and in that case
which one, or whether the original sound was a different sound all together. An important
notion when establishing such proto-forms is directionality in sound change, meaning that
certain changes is common in one direction but not in others. For instance, velar sounds
quite often palatalize before front vowels, whereas the reverse change is impossible, or at
best extremely rare (Weiss, 2014:135). This means that when confronted with a cognate
set such as kelu : tfelo : tsjel in Sardinian, Italian, and Old French, respectively, a strong
contender for the proto-form of the initial segment would be *k and posit a sound change
that Italian and Old French palatalized velar *k before a front vowel, which is in this case

confirmed by the attested Classical Latin form kaelum (Weiss, 2014:130).

Another method employed in this thesis is that of phonetic alignment, meaning that when
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creating correspondence sets, cognate sets are split up into segments and aligned in a
matrix, where segments without correspondences is given a gap symbol. This is according
to List (2019:138) a recently adapted concept in linguistic built on approaches within
bioinformatics and computer science. It has always however implicitly been an integral part
of the methodology within historical linguistics, he notes. An example of such alignment

can be seen in Table 3.1.

A B
Sanskrit y|u |g|a | m
Greek z|u|[g|o|n
Latin ilu|g|lu|m
Gothic j |u |k|-|-

Table 3.1: An example of phonetic alignment of some Indo-European cognates of ‘yoke,
where A and B are two examples of correspondence sets, and - is used to indicate the
absence of corresponding sounds in Gothic. Adapted from List (2019:139).

3.3 Cognate sets

Once the data had been standardized, cognate sets were built between the three languages
using computer-assisted tools and then manually double-checked, as well as cross-checked

with existing Tupi-Guarani cognate data from Chousou-Polydouri et al. (2019).

A computer-assisted framework, as opposed to a fully automated framework, is a method
where the researcher lets an algorithm detect cognates automatically, and then manually
edits the findings. In this way, the work is not entirely left to the computer, but is merely a
way of speeding up the otherwise quite lengthy process of finding cognate sets manually in
a dataset (List et al., 2017). The method used for cognate detection was LexStat, a method
for cognate detection included in the Python linguistics library LingPy (List et al., 2018).
The algorithms were run by undergraduate student Eric Chen at UC Berkeley, while the

data preparation and the manual editing were performed by the author.

The algorithms used by LingPy use a clustering method where pairs of all words between all
languages are compared and given a score. These pairs are then clustered based on their score.
Pairs with a score under the given threshold are pruned, and words with the same meaning
are divided into groups of cognate words. LexStat specifically uses a language-specific scoring

scheme, by which all wordlists of all language pairs with different meanings are shuffled,
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compared with the attested distribution and then clustered (List et al., 2017:5).

Out of the five automatic cognate detection methods tested by List et al. (2017), LexStat per-
formed second-best, second only to Infomap, which builds on LexStat (List et al., 2017:13).
List et al. (2017) note that the choice of method may depend on the task, and even such
methods that performed worse than LexStat in their test, such as the Turchin method,
may still be useful if the aim of the detection simply is to aid the researcher in creating
cognate sets which are going to be manually checked anyway. They note that methods such
as LexStat require at least 200 words for moderately close languages List et al. (2017:14).
Since the dataset used in this study contains more than 200 words, and only includes three
fairly closely related languages, LexStat should prove useful, especially as the cognate sets

were manually checked afterwards.

The Python code for running the LexStat automatic cognate detection and alignment is
included in Appendix B. This appendix also has instrutions on how to retrieve the input

data file, and the output analysis used for manual editing in EDICTOR.

The cognate sets which LexStat yielded were then manually double-checked and edited using
EDICTOR (http://edictor.digling.org; List, 2017), an online tool for managing
cognate and correspondence sets. In this process, the cognate sets were cross-checked with
existing Tupi-Guarani cognate data. The sets were also morphologically segmented, so that
a set can consist of words that are partially cognate, so that one part of e.g. a compound
word is matched with that same part in another language. This means that a set such as
FOUR: Omagua 1ruaka, Kokama irwaka, and Tupinamba irundik which were automatically
identified as cognate, were manually segmented into Omagua 1ru-aka, Kokama irw-aka,
and Tupinamba iru-ndik, and the first parts was given the same cognate ID, whereas the
the second parts were not, since -aka and -ndik do not appear to be cognate. In this step,
the cognate sets were also properly aligned in EDICTOR. The total number of cognate sets

finally used amounted to 275, shown in Appendix A.

Omagua
Kokama
Tupinamba

Figure 3.1: Example of the cognate set TAPIR and the alignment of segments as viewed in
the EDICTOR interface.
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(s ) Kl /79 | companion | EEIE] | ERNEAEE | @A
- Il /79 |grandfatner | BIEIEIE | BEIEARA | BEIME
s N /79 | island i Tp wlallilelal?lallilplalul

Figure 3.2: Example of the correspondence set between Kokama /w/, Tupinamba /i/, and
Omagua /u/ and the three sets where this correspondence is found, as viewed in the EDIC-
TOR interface.

3.4 Correspondence sets

Once the cognate sets were built, sound correspondences across the languages needed to
be identified in the data. This was done automatically using a package for LingPy called
Lingrex (List, 2018, 2019). Lingrex takes as input a tab separated text file (.tsv) of the data
which is coded for cognacy (as done in the previous step) and phonetically aligned. The
algorithm then uses the alignments to build a network, and sorts corresponding segments
into correspondence sets and outputs the text file with another column called “patterns”,
where the correspondence sets have been given an ID (List, 2019:147f). These correspon-
dence sets can then be viewed and edited in EDICTOR. These sets were then manually
inspected, and given preliminary names in order to be more easily managed, e.g. “general
/a/” for the reflex of *a as /a/ in all languages. These correspondence sets are listed and

described in the Results chapter.
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Results

The following chapter is an exposition of the correspondence sets between Omagua, Kokama,
and Tupinamba. These correspondence sets have been generated by Lingrex as described
in section 3.4, and given a number whose primary function is to serve as a name of the
set in the description, but corresponds more or less to the size of the sets, i.e. set a; is a
much larger correspondence set than a,. For each set, I propose a reconstructed Proto-
Omagua-Kokama-Tupinamba phoneme, and argue for the choice briefly for each set,
and discuss the diachronic development and analyze the results in greater detail in the

Discussion chapter.

Along with the correspondence sets a number of example cognate sets are given which can
be found in Appendix A. For correspondence sets found in more than three cognate sets,
three arbitrary examples are given. For correspondence sets found in three cognate sets or
fewer, all of the examples are given. An example of the structure can be seen in Table 4.1
with the example cognate sets written out. For the full example cognate sets throughout the

chapter the reader is referred to Appendix A however.

Set | oM KK TPN POKT Example sets | omG KK TPN
a |a a a *a AFTERNOON | karukatai karuka karuka

Table 4.1: Example of the Results chapter table structure.

The chapter starts with the proposed reconstructed vowel inventory for pokT followed by
an exposition of all the correspondence sets for vowels. The proposed consonant inventory

is then presented along with all the correspondence sets for consonants. At the end of
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the chapter, a table is presented with correspondences that exhibit exceptions to the more
general sound changes identified elsewhere in the chapter. At the end of the chapter, a list is

given of all the major sound changes identified.

4.1 Reconstructed vowels

The phonological vowel inventory of Proto-Omagua-Kokama-Tupinamba is presented in
Table 4.2. This inventory is identical to the reconstructed inventory for Proto-Tupi-Guarani
(p1G) by Jensen (1998:604), meaning that there were no major changes to the vowel phoneme

inventory from PTG to Proto-Omagua-Kokama-Tupinamba.

T %Y *u*a
*O*

(o]}

Table 4.2: Reconstructed POKT vowels.

4.1.1 Oral vowels

4.1.1.1 *a

Set | oMG KK TPN POKT Example sets

a; |a a a *a AFTERNOON, BREAST, GRANDFATHER
a, |a a a *a ARM, EGG, FISH
a3 | I g a *a SWEAT (INTR.), TAIL

Table 4.3: *a correspondence sets.

The reconstruction of *a is a straightforward reconstruction, based on the sets in Table 4.3.
In most cases *a has been preserved in all three languages, as seen in sets a; and a,. These
sets are the same, and the only difference is that stress is explicitly marked by an acute accent
on certain Tupinamba words. In other cases, *a was lost in Omagua-Kokama, but preserved
in Tupinamba. In certain cases, this is part of a general syllable loss in Omagua-Kokama,
involving loss of *f, as in the words for BED, Omagua-Kokama tupa, Tupinamba tupapa. In
other cases, it is part of a vowel shortening following loss of *?: VIV > VV >V, as in the

word for DEFECATE, Omagua kapr, Kokama kape, Tupinamba ka?apia.
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Set | oMG KK TPN POKT Example sets

e |1 e e *e FLY, WING, SHINE

e, |1 i é *e CAIMAN, KNIFE, SHAMAN

e; |1 i e *e ARRIVE (INTR.) LEAVE FROM (INTR.), NAME
ey |1 j é * ALREADY~ALSO, SPIRIT

es |1 e é *e FLY (INTR.), BACK

e |1 i e *e COCKROACH, RETURN

(i (%) (%) e *e PET, MONKEY, WIFE

Table 4.4: *e correspondence sets.

4.1.1.2 *e

The reconstruction of *e is based on the sets in Table 4.4 that involve various types of vowel
raising. The correspondence e, is attested in approximately 20 cognate sets, and involves
a vowel raising in Omagua from *e to /1/. Set e, displays a raising in Omagua—-Kokama
from *e to /i/ when the *e is final and stressed. The same raising occurs in set e; when *e
occurs adjacent to a coronal segment. In all of these cases Tupinamba preserves the original
unraised vowel. This is evident from other Tupi-Guarani languages, e.g. the set KNIFE, which
is kisé in Tupinambad, kifi in Omagua, and kitfi in Kokama. Other Tupi-Guarani languages
generally preserve a final /e/, e.g. Paraguayan Guarani kise, Araweté tfitfe. Similarly, the set
MANY, which consists of Tupinamba seta, Omagua [ita, and Kokama tfita, generally have

an unraised vowel in Tupi-Guarani cognates, e.g. Guarayu heta, Guajajara eta.

In ey, *e raised finally as in e, but preceded by a vowel, which caused *e to become an

off-glide in Kokama.

The set es are exceptions to e, i.e. where *e did not raise finally. Similarly, in e, *e raised in

Kokama but not in Omagua. These are further discussed in subsection 5.1.4.

In es, *e was part of an objective nominalizer *emi- and was lost in all of these cases. This is

discussed further in subsubsection 5.1.7.3.

4.1.1.3 *i
Set | oMG KK TPN POKT Example sets
1 i i i *1 AGOUTI, HAMMOCK, PIRANHA
iy i i i *i MANIOC FLOUR, SANDFLY, SISTER-IN-LAW (F. EGO)
i3 1%} g i *i CATFISH, GRASS, TAPIR
ig |1 j i i CHEST, TESTICLES, VULVA

Table 4.5: *i correspondence sets.
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POKT *i as seen in Table 4.5 has generally been preserved in all three languages as in sets
i; and i,. In set i3, it was lost following loss of *? and vowel shortening as in CATFISH,
Omagua-Kokama mani, Tupinambd mandi?i. In set iy, *i went to /j/ in Kokama following a

consonant and preceding another vowel, as in MosQuiTO, Omagua jatit, Tupinamba pati?d,

but Kokama jatju.
4.1.14 *i
Set | oMG KK TPN POKT Example sets
i i i i *i ARM, BAT, WIND
i i i u *i BELLY BUTTON, LAKE, REST (INTR.)
i3 u u i *i CHAMELEON, LUNG~BREATHE (INTR.)
iy 1] g i *i CUTBANK, DAUGHTER
is i i i *i SWEAT
ig i i i *i GRAB, HURT, VINE

Table 4.6: *i correspondence sets.

The reconstruction of *i is based on the sets in Table 4.6. In most cases this vowel was
preserved in all three languages, as in set #,. As seen in sets 1, and i;, Omagua-Kokama //
sometimes alternates with Tupinamba /u/. The reconstruction for set 4, is *i, as other Tupi-
Guarani languages generally has /#/ in these words, as in LONG TIME AGo, Omagua iminua,
Kokama iminwa, Tupinambd umua, compared to e.g. Kamaiurd imawe, Paraguyan Guarani
ima. Set 1, is generally next to labials, which might have caused a rounding assimilation
from *i > u in Tupinamba. The same process probably applies to set i; which consists of two
words, CHAMELEON, which has no other known cognates in other Tupi-Guarani languages,
and BREATHE, which generally has /i/ in Tupi-Guarani cognates. This is further discussed

in subsection 5.1.8.

In i5, *1 was nasalized in Omagua, which is found in a handful of words (Sandy & O’Hagan,

2020:106-109).

In i, these sets are caused by a Proto-Omagua-Kokama sound change *i > i next to *ts.

This is further discussed in subsection 5.1.1 and subsection 5.1.8.

4.1.1.5 *u

The reconstruction of *u, as seen in Table 4.7 is also straightforward, having been preserved

in almost all cases in all three languages as in set u;. In set u,, it was lost in Kokama as part of
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Set | oMG KK TPN POKT Example sets

u |u u u *u BLOOD, EGG, YELLOW

u |u g u *u FALL (INTR.), SORUBIM SP., PADDLE (N.)
us; | u w u *u BELLY BUTTON, FOUR, ROUND

uy | a u u *u TAIL

Table 4.7: *u correspondence sets.

a general change of final syllable simplification in Kokama (see subsubsection 5.1.3.1) as in
PEANUT, Omagua munui, Tupinamba mandufi, but Kokama muni. In us, *u turned to /w/ in
Kokama following a consonant but before a vowel, e.g. BELLY BUTTON: Tupinamba puru?3,
Omagua mirua, Kokama mirwa. This process is also found in Omagua but is considered to
be underlyingly /u/; see section 2.4.1.2 on Omagua—-Kokama glides. In uy, *u was nasalized

in Omagua, which is found in a handful of words (Sandy & O’Hagan, 2020:106-109).

41.1.6 *o
Set | oMG KK TPN POKT Example sets
o, |u u o *o BURST, HOUSE, TWO
0, |u u 4] *o FISH POISON, GO, ROPE~THREAD
03 |a a o *0 BITTER, HAPPY, POOR
o4 | U w 0 *o OTHER, ROOT, WIFE

Table 4.8: *o correspondence sets.

The reconstruction of *o is based on the sets in Table 4.8. Omagua-Kokama merged PokT
*o and *u unconditionally, and the outcome was /u/, as in the set HOUSE: Tupinambd
oka, Omagua-Kokama uka. In four cognate sets, as in set 03, Tupinamba /o/ corresponds
to Omagua-Kokama /a/, as in PoOR: Tupinamba poreausufa, Omagua pariasu, Kokama
pacjatsu. The reconstruction for this set is still *o, and Omagua-Kokama underwent a
change o > a in these cases, as this vowel generally corresponds to /o/ in other Tupi-
Guarani languages, e.g. Paraguyan Guarani poriahu, Kamaiurd poryaup. This is briefly
discussed in subsection 5.1.8, but has an unknown cause. In o4, POK *u (i.e. the outcome of
the merger) turned to /w/ in Kokama following a consonant but before a vowel. This is the

same process as in uz above.

4.1.2 Nasal vowels

In general, reconstructed nasal vowels follow the changes of their oral counterparts for the

most part. Vowel nasality was generally lost unconditionally in Omagua-Kokama, but is
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preserved in Tupinamba. Since nasal vowels only occurred phonemically on the final stressed
syllables, and were much less frequent than their oral counterparts, the reconstruction for

nasal vowels are based on much fewer cognate sets than the oral vowels, in some cases only

a handful of sets.

4.1.2.1 *a
Set | oMG KK TPN POKT Example sets
a a a a *a RIVER, ROUND, TOOTH
ay |a g a *a SCRAPE (TR.), THING

Table 4.9: *a correspondence sets.

Nasal *a is reconstructed based on the sets in Table 4.9. Set a corresponds to the oral

counterpart a; in Table 4.3, and set 4, corresponds to as in the same table.

4.1.2.2 *é
Set | oMG KK TPN POKT Example sets
e |1 e é *é SPLIT (TR.)
e |1 g & *é SWEET
e; |1 i é *é SMOKE FOOD

Table 4.10: *é correspondence sets.

The reconstruction of *é in Table 4.10 is based on three sets only, seen in Table 4.10. The

development of *é is parallel to that of its oral counterpart, seen in Table 4.4.

4.1.23 *

Set | oMG KK TPN POKT Example sets
1 \i i i *1 HAMMOCK, NOSE, THIN

Table 4.11: *1 correspondence sets.

The reconstruction of *i in Table 4.11 is a straightforward reconstruction based on one
correspondence set and five cognate sets with parallel development to that of oral *i, seen
in Table 4.5.

4124 *%

There are no cognate sets in the data that support the reconstruction of *%, but as the nasal

vowels generally behave the same as their oral counterparts in all other aspects, there is no
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reason not to assume that Proto-Omagua-Kokama-Tupinamba had a low-frequent nasal *¥

phoneme as well.

4.1.2.5 *a

Set | oMG KK TPN POKT Example sets

a, |u w 1 *a COMPANION, GRANDFATHER, ISLAND
a, |u u a *a TONGUE
; | u u a 1 MOSQUITO

Table 4.12: *1 correspondence sets.

The reconstruction of *@1 is based on five cognate sets, where Tupinamba has a preserved
/a/ whereas in Omagua-Kokama they have merged with the reflex of PoxT *u. In set @,
*u has turned into a glide /w/ in Kokama following a consonant before a vowel (*u > w
/ C_V) as in e.g. GRANDFATHER: Tupinamba amiija, Omagua amuj, Kokama amwi. This
process is also found in Omagua but is consdered to be underlyingly /u/; see section 2.4.1.2

on Omagua-Kokama glides.

4.1.2.6 *0

Set | oM¢ kK TPN POKT Example sets
o1 |u o o 5 COPULATE, MOURN, TWO

Table 4.13: *6 correspondence sets.

The reconstruction of 6 is based on four cognate sets, and behaves the same as set 0; in

Table 4.8, namely that both PoxT *6 and *o merged with *u in Omagua-Kokama.

4.2 Reconstructed consonants

The phonological consonant inventory of Proto-Omagua-Kokama-Tupinamb4 is presented
in Table 4.14. The inventory is similar to the reconstructed inventory for Proto-Tupi-Guarani
(pTG) by Jensen (1998:604), but not identical. First of all, PTG *tf and *ts merged to *ts in
Proto-Omagua-Kokama-Tupinamba (Jensen, 1998:614). There is a marginal phoneme
*( in Tupinamba (see subsubsection 2.4.2.2), but it is rare in the Tupinamba data, and
mostly seems to occur after /i/. According to Rodrigues (1958b:115), there are some
minimal pairs, but as it does not occur in the data, it cannot be reconstructed for Proto-

Omagua-Kokama-Tupinambad. Second of all, Jensen (1998) seemingly does not consider
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the labiovelar stops to be phonemic in PTG, but rather consonant + glide sequences. For
Proto-Omagua-Kokama-Tupinamba, I reconstruct *k* however, as the labiovelar is found
in Tupinamba and Omagua, and is reconstructed for PTG by Rodrigues & Cabral (2012).
Third of all, PTG *w corresponds to PoxT *g". Fourth of all, Tupinamba apparently had a
labialized bilabial stop /p*/ (see subsubsection 2.4.2.2), but is only found in two cognate

sets.

Itis not entirely clear if the glottal stop *? had phonemic status. It only survived in Tupinamba
where its distribution is predictable, occurring between vowels to avoid hiatus, as in /ka.i/
[ka'?i] ‘monkey sp. vis-a-vis /kaj/ [kaj] ‘to burn’ It has been included in this table as it is

involved in sound changes related to vowel hiatus.

Bilabial Alveolar Palatal Velar Glottal
StOp *p (*pw) *t * *g *ewW x-gw (x-?)
Pre-nasalized stop | *™b *nd (*g)
Fricative *B
Affricate *ts
Glides *j
Tap *r

Table 4.14: Reconstructed POKT consonant phonemes.

Set | oMG KK TPN POKT Example sets

Pr | P P P *p BUTTERFLY, LATE, SOUND (V.)

P | pY P P (*p¥)  AFTER, BE ODOROUS

t t t t *t ANTEATER, CORN, TAPIR

ki, |k k k *k AFTERNOON, CICADA, PIT VIPER SP.
k¥, | k¥ kw k¥ kW PAINT~WRITE, SUN, YESTERDAY
ghy | w w g¥ g% BIRD, JAGUAR, WALK (INTR.)

gy | g¥ W u *gv ROCK~SHAKE

1 %] g ? *?) AJI, CATFISH, TAPIR

Table 4.15: Correspondence sets for reconstructed stops.

The plain voiceless stops have been preserved in all daughter languages, represented in
Table 4.15 by sets p;, k;, and t;. I also reconstruct three labialized velar stops, *k", *g%,
and *p", with *p"“ having very weak support from the data. It is only found in two sets:
AFTER and BE ODOROUS, and is further discussed in Table 5.14. The reflexes of *k* remained

unchanged in the daughter languages, whereas *g" turned to /w/ in Omagua-Kokama.

— 49 —
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As lenition g% > w is typologically more common than fortition w > g%, *g" is chosen
for Proto-Omagua-Kokama-Tupinamba. For a further discussion of the nature of /g"/ in

Tupinamba, see section 2.4.2.2.

Tupinamba epenthensizes a glottal stop in V and VC syllables when these occur medially
and finally (O’'Hagan, 2013:3). The same [?] occurs in other Tupi-Guarani languages and
was likely inherited from pTG *?. This glottal stop was lost in Omagua-Kokama and many
roots in Omagua-Kokama were shortened in the process, which is further discussed in

subsection 5.1.3.

4.2.2 Nasals and prenasalized stops

Set | oMG KK TPN POKT Example sets

m; | m m m *m ANTEATER, HORSEFLY, THING

Mh, | m m ™b b ASHES, FLY, SPIRIT

n, |n n n *n CHAMELEON, PINEAPPLE, VOMIT (INTR.)
"d; | n n °d nd BAT, KNEE, SPIDER

D |n n n *1 DRY, RED, WHITE

Table 4.16: Correspondence sets for reconstructed nasals and prenasalized stops.

In Tupinamb4, the plain nasals alternate with prenasalized stops according to certain
patterns which are further described in section 2.4.2.2. This allophony seems to have been
eliminated in Omagua-Kokama which shows plain nasals in all instances where Tupinamba
has a prenasalized stop, as seen in Table 4.16. Presumably the allophonic process is older
(Jensen, 1998:579), so it is also reconstructed for Proto-Omagua-Kokama-Tupinamba.
The exception is the prenasalized velar stop *g, which presumably existed in poxT and
Tupinamba based on symmetry, but cannot be said for certain due to orthographic ambiguity.

For a further discussion of this, see section 2.4.2.2.

Omagua-Kokama also merged POKT *n and *p to /n/ unconditionally, but the distinction

is reconstructed to Proto-Omagua-Kokama-Tupinamba.

4.2.3 Affricates and fricatives

There are two sets for a Proto-Omagua-Kokama-Tupinamba affricate as see in Table 4.17.
The first set, ts; has two reflexes, an affricate /ts/ in Kokama and /s/ in Tupinamba and

Omagua. Since fortition of a fricative /s/ > /ts/ is very rare typologically, the reconstruction
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Set | oMG KK TPN POKT Example sets

ts; | s ts s *ts COVER (TR.), FISHING NET, SMOOTH
ts; | tf s *ts HUNGRY, GRAB (TR.), KNIFE

Bi | w w P *B ARM, ARROW, WIND

B, | @ g B B BED, HEAR (TR.), YELLOW

B; | @ g B *B DRUNK, SORUBIM SP., PEANUT

Bs | @ w P *B WRAP (TR.)

Table 4.17: Correspondence sets for affricates and fricatives.

*ts to Proto-Omagua-Kokama-Tupinamba is preferred for this set. The second set, ts,, is the
same segment but palatalized adjacent to /i/ in Omagua-Kokama. Since this palatalization
does not occur in Tupinamb4, it is not reconstructed to Proto-Omagua-Kokama-Tupinamba.

A further discussion of this reconstruction is found in subsection 5.1.1.

The reconstruction of *p is based on four sets. Generally PokT *[3 was preserved in Tupinamba
and had variable outcome in Omagua-Kokama. In certain roots, it was preserved as a glide
/w/, shown in B;, and in other roots it was elided, generally root-finally, shown in {3, e.g. in
BED: Tupinamba tupaf3-, Omagua—Kokama tupa, or medially, shown in B3, as in SORUBIM
sp.: Tupinamba surufi, Omagua surui, Kokama tsuri. I reconstruct the *( as the Proto-
Omagua-Kokama-Tupinamba phoneme for these sets, as a change from a fricative to
an approximant is more likely as a type of lenition, than the opposite direction, which
would be a type of fortition. In B4, the cognate set is WRAP (TR.): Omagua juana, Kokama
juwana, Tupinamba ufana. In this set, *B likely went to /w/ in Omagua as well, making
this set identical to ;, but has been interpreted synchronically as an allophonic glide in
order to break up the vowel hiatus of /ua/, and therefore is not present in the phonemic

representation.

The development of *f is further discussed in subsection 5.1.2, but appears to be part of
a general constraint in Proto-Omagua-Kokama which disallows non-sonorants in coda

position.

4.2.4 Glides and liquids

As for the glides, a *j is reconstructed in onset position (j;) and coda position (j;). In the
case of j;, the Omagua reflex is realized as [j] in the surface position but are considered
to be underlyingly /i/, as described in section 2.4.1.2. Often, the /aj/ diphthong has been

simplified in Kokama, but preserved in Omagua as underlying /ai/, represented in j,. In
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Set | oMG KK TPN POKT Example sets

1| j j *j ARM, MOON, THORN

j2 | i *j DANCE, GRANDFATHER, PADDLE (N.)
3| j j *j SNAKE, SPICY, TWO

ja | j n *j LOSE ONESELF, MOSQUITO, SPIDER
s | @ j %) - SWEAT (INTR.)

J6 j ] 1%} - HEART

w, | D w o - MANIOC FLOUR

rp |r r r *r ANCHIOTE, BASKET, ROAST (TR.)

Table 4.18: Correspondence sets for glides and liquids.

ja» the reflex is virtually the same as in j;, but the Tupinamba form has been allophonically
nasalized due to nasal harmony. In js, a glide was inserted into the sequence /ii/ in Kokama,
whereas the whole vowel sequence was simplified to /i/ in Omagua. In js, a glide was inserted
into the sequence /ia/ < /#a/. Since these two are originally allophonic glides, they are not

reconstructed to Proto-Omagua-Kokama-Tupinamba.

In wy, a glide was inserted into the sequence /ui/ in Kokama. This is also the case in Omagua,
but is considered an allophonic process there, whereas the form in Vallejos & Amias (2015)
is listed as uwi. Nevertheless, this was originally an allophonic glide, and is therefore not

reconstructed to Proto-Omagua-Kokama-Tupinamba.

The only liquid which is reconstructed is the alveolar tap *r which is found in all daughter
languages, alongside the Kukamiria dialect of Kokama where the allophone [1] is also

found.

4.3 Preliminary ‘sporadic’ sound changes

A sporadic sound change is defined in Campbell (2013:23) as a sound change which does
not affect all possible words, only one or a few, and it cannot be predicted which words the
sound change will affect. As an example he gives the change from r > 1 in English glamour

(< grammar), or the loss of /r/ in speech (< Old English spreec).

In addition to the sets given earlier in this chapter, there are thus a number of sets with
correspondences which are more irregular than those listed above, and are only found in
very few sets, generally 1-2. In very few cases, the change is found in more sets, but does

not have a clear condition or motivation, and is therefore also included in this list. These
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changes have been named ‘sporadic sound changes, but it should be noted that several may
appear sporadic, but would in fact be conditioned if more data were available, and may also

be caused by other factors such as analogy.

The sets shown in Table 4.19 and Table 4.20 were manually extracted by going through
Appendix A and extracting each cognate set which could not immediately be explained by
the more ‘regular’ sound changes described elsewhere in this thesis. The sets in question
have been split up into four categories: (a) epenthesis, i.e. where a segment was seemingly
inserted into a word, (b) frozen nasal harmony, where an oral consonant was replaced
by a nasal equivalent, (c) loss of segment, i.e. where a segment was sporadically lost in a
word. The fourth category is shown in Table 4.20 which is a larger list of seemingly random
correspondences, mostly between vowels. These correspondence sets are shown here, and

further discussed in subsection 5.1.7.
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Type | OMG KK TPN | Sets | om6 KK TPN
o I e 1] BRING (TR.) ruri erura rura
‘5 i i 16} NEPHEW mrmiria memiria  membira
= SON (M. EGO) | tairia tairia ta?ira
E %} g P PEANUT munui  muni mandufi
. i i %) THING marai mari mara
25 | m m p BELLY BUTTON | mirua mirwa puru?a
E E m m p CURE musana mptsgna po:saga
j nj o FELLOW MAN | japisara njapitsara apifara
%) g u ACHIOTE ruku ruku uruku
u a ua ANTEATER tamanu tamana tamandud
= 1%} g i CUTBANK iwama  iwama ipitama
Z DAUGHTER taira tajra tajira
§ BE ODOROUS | fapuni  tfapuni tiap“ana
Z mi mi emi | PET mima mima emimbafla
o PREY miara mjara embiara
% n n 16 MOUSE~RAT sanuja  tsanuja sauja
= & g a ROCK~SHAKE | wiuta wiwita moag“iag"i
16} i i ROCK~SHAKE | wiuta wiwita moag®“iag"i
wI @ Pe | FLY (INTR.) UWIWI  uwe Bepé

Table 4.19: Three types of more sporadic changes: epenthesis, frozen nasal harmony, and
loss of segment.

Table 4.20: Sets with irregular correspondences

OMG KK TPN | Sets | omG KK TPN
p p p“ | BEODOROUS fapuni  tfapuni tiap¥ana
a a i FLY (INTR.) UWIWI ~ Uwe Bepé
i i é FLY (INTR.)
1) tf ot BE ODOROUS fapuni  tfapuni tiap“ana
u u a BE ODOROUS
i i a BE ODOROUS
i e j BE SCARED
i i 0 BORROW ipiru ipiru poru
u g a CALL (TR.) sapukui tsapuki sapukaja
u u i CHAMELEON smmu  tsenemu senembi
a a e COLLARED PECCARY | taitatu  tajtatu tajtetu
ai e ofi | COVER(TR.) jasai jatse aso?i

e i CULTIVATE (TR.) kupr kupe kopira

DEFECATE

i i u DEER
%] g a DEFECATE (INTR.) kapr kape ka?apia
u i i DIG fukai tfiwiki sifikoja
%) w B DIG
16 i i DIG
a g o DIG
i i j DIG
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4.3. Preliminary ‘sporadic’ sound changes

mmo._a.c®H¢.>-O..H.H...ms*.QH.Q*.H.H.H.ONQQ.QQW.Q:

O o = o =
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DOOR
DRIP (INTR.)
DRUNK
DRUNK
DRUNK
ENCOUNTER
ENTER

FLAME (V.)
FORGET (TR.)
FOUR

GRAB

HEAD

HEAD

HEART

HEART

LAKE

LONG TIME AGO
POOR

RED

REST (INTR.)
SHINE (INTR.)
SHOUT

STAR

THIGH

THROW (V.)
WIDE
WORM~LARVA
YESTERDAY

jakina
atukira
saipura

sawiti
aki

sii1
sisarai
rruaka
japifika
jaki

fja

ipasu
iminua
pariasu
pitani
japitu
pira
sasima
Sisu
sitima
atika
Iprwasu
sasuka
ik%afi

jakina
atikiri
tsajpura

tsawiti
aki
tsene
tsitsari
irwaka
japitfika
jaki

ija

patsu
iminwa
parjatsu
pitani
japitu
pera
tsatsatsima
tsetsu
tsutima
itika
epewatsu
tsatsuka
ikwatfi

okendafia
tikira
safjeipora

sopaiti
eiké
sendi
sesaraja
iru
pisika
akana

nita

upafia
umua
poreausuf3a
pirapa
putu?d
PBerafa
sasema
seifu
etima
itika
pigVasu
sisoka
kVeisé



Chapter 5

Discussion

The following chapter will take the phonological correspondences presented in the Results
chapter, compile the phonological developments and examine and discuss them in greater
detail. Phonological changes that were only found in very few sets (named ‘sporadic changes’)
will also be discussed on a case-to-case basis in order to account for all the data. Many
discussions of this sort reference Tupi-Guarani cognate data, which are drawn from the

Tupi-Guarani Comparative Lexical Dataset (Chousou-Polydouri et al., 2019).

5.1 Phonological developments

5.1.1 Development of *ts

In almost all cases, Tupinamba has the most conservative phonology of the three languages,
quite understandably, being an older language and without the same substrate influence.
There are exceptions to this however, one being the Proto-Omagua-Kokama-Tupinamba
affricate *ts, where Tupinambd and Omagua show the reflex /s/, and Kokama preserves
/ts/. The opposite scenario, i.e. an affricatization from s > ts in Kokama is less likely, since
deaffricatization or lenition (ts > s) is more common than affricatization or fortition (s >

ts). The affricate *ts is what is reconstructed for PTG as well (Schleicher, 1998:13-19).

As seen in Table 5.1, POKT *ts, palatalized in Omagua and Kokama before /i/.! In some cases

!"There are very few words in Vallejos & Amias (2015) that begin with /tsi/, one example being ‘eye, found
in the set EYE~FACE. According to Vallejos (2010:47) it is very frequently realized as [tfitsa], so the motivation
for not spelling it {(chitsa) is unclear.
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the palatalization trigger was lost as well in a vowel hiatus resolution process, resulting in
the phonemes /tf/ in Kokama, and /f/ in Omagua. In many cases the palatalization occurred
after a change *e > i, shown in (a), meaning that the raising of *e must have occurred prior
to the palatalization. A similar case is shown in (b), where palatalization occurred after the

change i > i.

In some cases, shown in (c), the sound change ¢ > i did not occur. It is difficult to come
up with a clear-cut explanation for this, but one can notice that most (but not all) of the
examples in (b) have a labial element, which possibly blocked i > i. It is however hard to
imagine why i > i occurred, in e.g. the HURT set, but not in the MOON set, where the only

distinguishing segment is an initial palatal glide.

Interestingly, there are no instances of the sequence *tsi in PoxT, which means that all cases

of palatalization in Omagua-Kokama come from either older *tse or *tsi, but not *tsi.

Set Omagua Kokama  Tupinamba

(a) ARRIVE (INTR.) jaufima  jawat{ima g“asema
CRY (INTR.) jafua jatfu jase?6
DANCE (INTR.) japurafi  japuratfi poraseja
KNIFE kifi kitfi kisé
LEAVE (TR.) ifari itfari sejara
LEAVE FROM (INTR.) ufima utfima sema
LOOK FOR (TR.) fikari t{ikari sekara
MANY~MUCH fita tfita setd
NECK~THROAT jafuka jatfuka aseoka
YESTERDAY ik%afi ikwat(i kVeisé

(b) bpIG fukai tfiwiki sifikoja
GRAB japifika  japitfika pisika
HEAVY ipufi iputfi posija
HUNGRY jamalfi jamat(i ambiasi
HURT safi tsatfi ast
SUN kVarafi ~ kwarat(i k%¥arasi
VINE ifipu it{ipu isipo

(c) ANT sasiwa tsatsiwa tasifa
BE SCARED isil itse stja
CUT jasikata  jatsikataka asika
GO DOWNRIVER (INTR.) asirika atsirika sirika
MOON jast jatsi jast
SMOOTH tsima itsima sima
SWEAT (INTR.) sti tsiji sitaja

Table 5.1: Palatalization in Omagua & Kokama.
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Set ‘ Omagua Kokama Tupinamba

(a) BEARD muta muta amotafa
BED tupa tupa tupafa
DOOR jakina jakina okendafia
DRY (V.) tipa tipa tipaffa
FRIEND~LOVER tiwasa tiwatsa  atiffasafa
HEAR (TR.) smu tsenu sendufa
PEANUT munui muni mandufi
PET mima mima emimbafa
POOR pariasu  parjatsu  poreausufa
SORUBIM SP. surui tsuri suruf3i
STRAIN (TR.) jumukua jumuka mog“afa
YELLOW iju iju jupa

(b) ArRM jiwa jiwa jipa
BROTHER (F. EGO) | kiwira kiwira kifira
CLOUD~FOG twitini twitini ipitina
COCKROACH arawi arawi araf3é
CORN awati awati aPati
CUTBANK twama twama ipirtama
FRIEND~LOVER tiwasa tiwatsa  atiffasafia
HIGH UP (ADV.) iwati iwati iPaté
WRAP juana juwana  ufana

(c) ARROW uwa uwa u?ipa
BITTER irawa irawa rof3a
FAT~LARD ikawa ikawa kafa
FLAT prwa pewa pepa
LOUSE kiwa kiwa kifa

(d) ANT sasiwa tsatsiwa  tasif3a
CROSS (V) sasawa tsatsawa  sasafa

() ALSO~ALREADY | awi aj apé
DRUNK saipura  tsajpura  safeipora

Table 5.2: Development of POKT *f.

5.1.2 Development of *f3

As mentioned in subsection 4.2.3, Tupinamba preserves POKT *[ whereas in Omagua-
Kokama, the development is either /w/ or & , as shown in Table 5.2. The development seems
to be *B > @ in final syllables, generally root-finally, shown in (a), e.g. POKT *tupaf}- ‘bed;
Tupinamba tupafa, Omagua-Kokama tupa, and *B > w in non-final syllables, shown in
(b), e.g. POKT *afati, Tupinamba afati, Omagua-Kokama awati. In most of the cases in
(a) the Tupinamba vowel -a is a suffix and not part of the root, making most of the /B/ in
(a) root-final, except for PEANUT and sORUBIM sP. In Tupinama nouns for instance, the

final -a is in many cases a nuclear case or a gerundive suffix, see subsection 2.3.2. Therefore,
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it seems as if the deletion of *p is connected to the requirement of vowel-final roots in

Omagua-Kokama, as described in subsubsection 2.4.1.4.

There are however a number of cases where * > w occurred in Omagua-Kokama even
when *[ was root final, shown in (c), again in Table 5.2. This is apparently related to root size,
as almost all of examples in (c) are cases where the resulting root would be monomoraic if
*B were lost. Therefore, to satistfy the minimal root size of two morae, *3 was retained. This
can be seen in e.g. POKT *u?uf3- ‘arrow, Tupinamba u?ufa, Omagua-Kokama uwa. Since
Omagua-Kokama underwent loss of *? and subsequent vowel shortening, the resulting
root would have been 7u in Omagua-Kokama. In (a), however, the resulting root after the
loss of *f is longer than two morae, the exception being YELLOW iju, which was instead

augmented to fill the requirement by the addition of the initial /i/.

In two cases, * did not go to /w/ even in longer roots, shown in (d). Looking at cognates
in other Tupi-Guarani languages, some languages seem to preserve root-final *p in some
form. In the set LAKE for instance, the Tupinamba form is upafa. In Tembé and Guajajara,
the cognates are ipaw and ypaw respectively, but in Aché and Paraguyan Guarani, they are
ipa and ypa. Looking at the cases in (d), the cognates of the ANT and cross (v.) are tahiw
and ahaw in Tembé, and tahyw and wahaw in Guajajara. However, in Aché they are tabiu
and tahyi, and in Paraguayan Guarani watfa and (a)hasa, i.e. generally without a reflex of
*B as expected. The exception is the Aché form tabiu where the final /u/ could possibly
represent a reflex, but it is unclear whether the medial /b/ has any connection. Nevertheless,
it does not seem like these two words in particular had a unique development in other
Tupi-Guarani languages. It is difficult to provide an explanation for why * was preserved
in Omagua-Kokama in these particular sets, but perhaps the final -a was treated as part of
the root rather than a suffix in these particular words, so that the words in (d) really belong

in (b).

The word for ANT is somewhat irregular for other reasons as well as the original initial PokT

*t seems to have lenited to *ts in Proto-Omagua-Kokama.

In one case, shown in (e), *p > w as expected in Omagua, but was lost in Kokama where the
final vowel was turned into a glide: *e > i > j, resulting in a monosyllabic root. Given the
small size of this root, the expected outcome would be to preserve the consonant as in the

examples in (b). In DRUNK, the expected outcome *B > w did not occur, and *P was deleted
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instead. It is unclear why it was not preserved, but could be part of a general reduction of

the /afei/ sequence.

5.1.3 Vowel hiatus resolution

As described in subsubsection 2.4.1.4, Omagua-Kokama disallows vowel hiatus within a
syllable, which means that such V'V contexts had to be resolved in Proto-Omagua-Kokama.
A common source of vowel hiatus was the loss of PokT glottal stop *?. pokT *? was found
in V and VC syllables when these occurred medially and finally, in e.g. [tapi'?ira] ‘tapir’
It was then lost in Proto-Omagua-Kokama creating vowel hiatus, as glottal stop always
occurred intervocalically. This glottal stop was most likely inherited from pTG given its
presence in other Tupi—Guarani languages, e.g. Tembé tapi’ir, Warazu tap#?i, Kamaiura
tapi’it. Loss of glottal stop is the most common source of vowel hiatus, but there are a
few other examples. There are generally no diphthongs in Omagua-Kokama, nor long
vowels (see subsection 2.4.1), so vowel hiatus was resolved in a number of ways, shown in

Table 5.3.

As shown in (a), two identical vowels were shortened to one, VV >V, e.g. POKT *kapi?i
‘grass, Tupinambad kapi?i, Omagua-Kokama kapi (< fkapii). At least in one case, Omagua
seems to have preserved both vowels, in POKT *se?€ ‘sweet, Tupinamba se?é, Omagua sii,
Kokama tse (< ftsee). Perhaps this is a way of preserving root size, if fs1would be considered
too small a root to Omagua speakers, see subsection 5.1.5. In TERMITE in (a), POKT */i?i/
seemingly turned to /ia~ea/. Presumably, the -a here is originally a frozen suffix, so the
result of the reduction was rather /i/, hence the placement in group (a). The *i > e change

in Kokama is most likely vowel opening before the final /a/.

If the first element of the sequence was *i or *u, they became their respective glides /j/ and
/wl/, as shown in (b). In Omagua, these are considered to be underlyingly /i/ and /u/ however
and are therefore represented as such in the table, as explained in subsection 2.4.1. Some of

these also come from the raising of *e next to coronals: *e > i > j, as in TIRED.

In (c), we see some exceptions to (b), i.e. where the first vowel of the sequence did not turn
into a glide. In ANTEATER, the final sequence /"dua/ was simplified in Proto-Omagua-Kokama
to /nu/ in Omagua and /na/ in Kokama. Similarly in SPIDER, the final /i/ was deleted. The **d

> /n/ change is regular, but based on (b), we would assume the first *u of these sequences to



Chapter 5. Discussion 5.1. Phonological developments

Set Omagua Kokama Tupinamba
(a) aji ikii iki ki?ina
ARROW uwa uwa u?iafa
BRAIN aprtuma  apetima aputu?uma
CATFISH mani mani mandi?{
DEFECATE (INTR.) kapr kape ka?apia
GRASS kapi kapi kapi?{
INDIGENOUS PERSON tapija tapija tapi?ija
REST (INTR.) japitu japitu putu?u
SING (INTR.) ikara ikara nerenara
SWEET SII tse se?¢
TAPIR tapira tapira tapi?ira
TERMITE kupia kupea kupi?i
(b) BELLY BUTTON mirua mirwa puru?a
DAWN k¥1ma kwema  ko?ema
LONG TIME AGO iminua imina umua
MOSQUITO jatia jatju nati?i
ROUND japua japwa apu?a
TIRED kania kanju kane?d
VULVA tamatia  tamatja  tamati?a
(c) ANTEATER tamanu  tamana  tamandui
BE ODOROUS fapuni tfapuni  tiap“ana
CRY (INTR.) jafua jatfu jase?0
DIG fukai tfiwiki sipikoja
FIREFLY mua muwa mamua
NECK~THROAT jafuka jatfuka  aseoka
SPIDER janu janu nanui
(d) 1sLAND ipau ipwa ipa?l
SPIRIT mai maj mba?é
() LIVER~HEART pia pia pita
SLOTH ai ai ari
SON (M. EGO) tairia tairia ta?ira
SWEAT (INTR.) sti tsiji sitaja
(f) CUTBANK iwama iwama ipivama
SISTER-IN-LAW (F. EGO) | uki uki uke?i

Table 5.3: Vowel hiatus resolution.

—61 —
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turn into a glide /w/. Possibly, this change is due to the infrequency of syllable types such as
/nua/ [nwa] in Omagua and Kokama, and the change could therefore possibly be induced by
a phonotactic constraint. For instance, Sandy & O’Hagan (2020) report only one instance of
a /nwa/ syllable in Omagua. A similar correspondence can be seen in the Kokama cognate of
Tupinamba atud ‘nape’ namely ata~atu (Vallejos & Amias, 2015:40). A similar alternation is
found also internally in Tupinamba, e.g. imua~ima ‘already’ (Barbosa, 1970:124). However,
we also see a preserved sequence alongside a simplified one in iminwa~imina long time ago’
(Vallejos & Amias, 2015:76), and a /rua/ sequence in the BELLY BUTTON set, Omagua mirua,

Kokama mirwa, cognate to Tupinambad purua, so no hard conclusions can be drawn.

The same phenomenon can be seen in BE ODOROUS, CRY (INTR.), DIG, and NECK~THROAT in
(), in which the first element of the vowel sequence was deleted after causing palatalization
on the preceding *ts. This means that at least this specific type of vowel hiatus resolution

must have occurred after both the raising of *e > i and the subsequent deletion of /i/.

In FIREFLY, the *u did not turn into a glide. Instead *ua was broken up into two different
syllables with an allophonic glide [w]. This is somewhat expected, since Omagua synchron-
ically does not display this process when the vowel sequence is final, hence /ikua/ [i.'ku.a],

but /ikua-pa/ [i.'kwa.pa], cf. section 2.4.1.2.

Similarly, in one case, the POKT sequence *ko?e turned into /k“e/ in Omagua-Kokama:
POKT *ko?ema ‘dawn;, Tupinamba ko?ema, Omagua k" 1ma, Kokama kwema. Presumably
this went via an intermediary stage of *kuema, after the change of *o > *u in Proto-

Omagua-Kokama.

As shown in (d), the same glide transformation also seems to have occurred when *i and *u
were the second element of the sequence, although the examples are scarce. In spIRIT in (d),
final *e raised regularly to /i/ and then turned into a glide: PoxT *mba?e ‘spirit, Tupinamba
mba?e, Omagua mai, Kokama maj. In 1SLAND however, there was a sporadic metathesis
in Kokama, leading to the form ipwa instead of expected fipaw, which is what we find in

Omagua.

In the case of POKT *a?i and *i?a sequences, they were more or less preserved, as in POKT
*a?i ‘sloth, Tupinamba a?4, Omagua-Kokama af, shown in (e). The sequence /ai/ could be
described as the only phonemic diphthong in Omagua-Kokama (Vallejos, 2010:59-60; Sandy

& O’Hagan, 2020:112). In LIVER~HEART in (e), an epenthetic segment is inserted in Kokama
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Set ‘ Omagua Kokama Tupinamba
(a) ajt ikii iki ki?ipa
BURN ukai uki kaja
CALL (TR.) sapukui  tsapuki  sapukaja
DIG fukai tfiwiki siffikoja
FALL (INTR.) ukukui ukuki kuja
FISH (TR.) sikii tsiki sekija
FORGET (TR.) sisarai tsitsari sesaraja
LOOK (INTR.) umai umi ma?¢
PIRANHA ipirai ipiri pirana
SCRAPE (TR.) karai kari karaja
THING marai mari mara
YOUNG WOMAN | kuniatai  kunjati ~ kupatai
(b) ALL upai upi opafi
PEANUT munui muni mandufi
SORUBIM SP. surui tsuri surufi
(c) SNAKE mui muj mboja
SPICY tai taj taja
SPIRIT mai maj mba?é
DUST~SAND kui kuj kuj
TOOTH ai aj aja

Table 5.4: Vowel-glide simplification in Kokama final syllables.

to break up the vowel sequence, either [y] or [z] (Vallejos, 2010:59). Such an epenthetic
sound is not reported for Omagua (Sandy & O’'Hagan, 2020:112-113), but in both languages
this sequence is syllabified in two syllables. In SWEAT (INTR.), the presumably root-final -aj
was reduced to -i in both Omagua and Kokama. Normally, this development happened only
in Kokama unless the root would be too short, as described in subsubsection 5.1.3.1. In this
case, the reason is probably because the loss of *? would yield a triple vowel sequence /ai/,

which was reduced to /i/.

In (f) in Table 5.3, in the set CUTBANK, the first vowel element *i was lost altogether instead
of perhaps expected fiwiama. In SISTER-IN-LAW (E. EGO), *e was apparently lost altogether
as well. Presumably also in this case, *e raised to /i/ due to influence from the final vowel,
and then disappeared in the same vowel shortening process that yielded kapi ‘grass’ in

Omagua-Kokama above.

5.1.3.1 Development of final vowel-glide sequences

A similar sound change to those in Table 5.3 is the development of original POKT sequences

of a vowel + a palatal glide /Vj/ in Kokama shown in Table 5.4. The difference is that these
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are not vowel hiatus resolutions, as the second element in POKT was a glide and not a vowel,
otherwise they would be broken up by a glottal stop. These /Vj/ sequences were either
inherited from Proto-Omagua-Kokama-Tupinambad, or from Proto-Omagua-Kokama
following a loss of some medial segment, typically *? or *P. These sequences were reduced
in Kokama to only a final /i/, after the split from poxk. This can be seen in examples (a-b)
in Table 5.4, for example POKT *kardj- ‘to scrape’ > POK *karaj > Kokama kari, or POKT
*tsuruf}i > POK *tsuruj > Kokama tsuri. In these cases, Omagua preserved the sequence,
which is analyzed by Sandy & O’Hagan (2020) to be underlyingly /Vi/ but [Vj] in the surface
representation. I believe that this is a synchronic analysis, and that they were nevertheless
derived from poxk *Vj, as Omagua-Kokama do not allow diphthongs and because such final

/Vi/ sequences are not found in Tupinamba.

This simplification did not occur in monosyllabic roots, as evident from the examples in
(c) where the simplification has not occurred. This is most likely due to a minimum root

length requirement, which does not allow roots to be too short.

5.1.4 Development of *e and *é

Whereas *e was preserved in Tupinamba, POKT *e developed in different directions in
Omagua-Kokama based on the position of the sound and the surrounding environment, as
shown in Table 5.5. Shown in (a), *e was preserved in Tupinamba and Kokama in most cases,
but raised to /1/ in Omagua. In Kokama, /e/ has a variable realization and may be realized
as [o~1] alongside [e] (Vallejos, 2010:75). There are many examples of this correspondence,

but for Table 5.5, only three have been chosen as representative.

When *e was stressed and final, it was raised to [i] in Omagua-Kokama. This process
is apparently still productive in Kokama, as /e/ and /i/ are in free variation word-finally
(Vallejos, 2010:76). Following a coronal consonant, commonly *ts, *e was also raised to /i/
in Omagua-Kokama, as shown in (c). Often, *ts was palatalized after this change to /t{~/{/,

see subsection 5.1.1.

Although the evidence for this is somewhat scarce, it seems like an initial *je- sequence devel-
oped into /i/ in Proto-Omagua-Kokama, shown in (d). In the case of Tupinamba npe?enara,
[n] is a possible allophone of /j/ when occurring to the left of a nasal segment, in this case

[n]. In the set BAD, POKT *jeatsej- did not yield fiatsej(a), but apparently metathesized to



Chapter 5. Discussion 5.1. Phonological developments

Set ‘ Omagua Kokama Tupinamba
(a) COPULATE mmuka menuka mend
FLY miru meru mberu
OPEN (TR.) ipika epeka peka
(b) HIGH UP (ADV.) | iwati iwati ipaté
KNIFE kifi kit(i kisé
SHAMAN sumi tsumi sumé
(c) INVITE (TR.) parisara  paritsara paresara
LOOK FOR (TR.) | fikari tfikari sekara
MANY~MUCH | fita tfita setd
(d) sING (INTR.) ikara ikara netenara
SWEET POTATO | itika itika jetika
BAD aisrt ajtse jeaseja
RETURN IrTWwa iriwa jerepa
(e) FLY (INTR.) UWIWI uwe Bepé
BACK jatukupr  jatukupe atukupé
COCKROACH arawl arawi araf3é
(f) RETURN Irrwa iriwa jerepa
SMELL situni tsetuni setuna
(g) NaIL pisapi pitsape  pisape
SPLIT (TR.) pisI petse pesé
SWEET SII tse se?¢

Table 5.5: Development of POKT *e and *é.

Omagua aisr and Kokama ajtse. In RETURN *je seemingly went to /1/ in Omagua rather than
/i/. This is most likely a case of the same vowel harmony discussed in subsection 5.1.6, where
it probably went through the regular form *irrwa before assimilating to the word-medial
vowel. However, this does not explain why the medial vowel did not go to /i/ as in Kokama,

as usual next to coronals.

Finally, as shown in (e), it seems like some final *e were not raised to /i/ but rather behave,
or partially behave as the sets in (a). In the case of FLY (INTR.), it might be explained by
the likeness of the two syllables or some kind of iconicity, but it does not explain BAcK. In

COCKROACH the regular change occurred in Kokama but not in Omagua.

Similarly in (f), the sound change conditioned by a coronal did not, or did only partially
occur in the sets RETURN and SMELL. As for RETURN it occurred regularly in Kokama but
not in Omagua. It cannot be said why not, but the RETURN set is also characteristic in that

the *je > i change explained in (d) did not occur in this particular word either.

As for the sets (g), they show that nasal *& seemingly developed differently. More data is
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Set ‘ Omagua Kokama Tupinamba
AXE jit ji ji

CHACRA | kuu ku ko

NOSE tii ti i

PATH pu pe pé

SWEET | SII tse se?e

Table 5.6: Examples of the bimoraic minimal root size in Omagua.

needed to give a certain conclusion, but this suggests that while *e was raised to /i/ finally,
nasal *€ was not. This would be an interesting finding if confirmed, since vowel nasalization
generally did not leave any trace in Proto-Omagua-Kokama. It is possible that it is a type of
vowel harmony as well, similar to the case of FLY (INTR.) discussed above. An exception is

Omagua pisapi which shows regular development in its final vowel.

5.1.5 Minimal root size in Omagua

There is some evidence for that simple CV roots are not permitted in Omagua, and in
many cases where a CV root is expected and found in Kokama, Omagua shows CVV
instead. Presumably there is a phonological constraint in Omagua which relates to root size,
disallowing small monomoraic roots. A bimoraic root is a quite common word minimality
requirement across the languages of the world; many languages — such as English (Harris,
1994:261) — disallow words consisting of only one light CV syllable. In certain languages
such as Lardil or Mohawk, such roots are augmented to fit the minimal requirement (Piggott,
2010:1). In the case of Omagua, this seemingly leads to the blocking of the sound change
VV# > V# in certain cases. Compare e.g. the regular change *i?i > *ii > i in POKT *mandi?i
> Omagua-Kokama mani, to the counterexample pOKT *tse?é > Kokama tse, but Omagua

si1 (expected tsi).

In other cases it leads to root augmentation by lengthening V > VV, shown in Table 5.6, as
in AXE: POKT *ji > Kokama ji, but Omagua jii (expected fji), or NOSE: POKT *t7 > Kokama

ti, but Omagua tii (expected fti).

The presence of this lengthening rule leads us to believe that diachronically there was no
blocking of VV# > V# in Omagua, and presumably this sound change occurred already in
Proto-Omagua-Kokama. Omagua then innovated the lengthening rule and lengthened all

CV roots to CVV, making it seem like the VV > V change never took place in Omagua. By
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Set Omagua Kokama Tupinamba
(@) FAT~LARD | ikawa ikawa kafa
FISH ipira ipira pira
(b) aji ikii iki ki?ipa
BE FAT ikiriwasu ikiratsu  kird
BE SCARED | isii itse stja
BORROW ipiru ipiru poru
GREEN ikira ikira kira
NEW ipisasu ipitsatsu  pisasu
NIGHT ipisa ipitsa pisajé
SMOOTH istma itsima sima
(c) opPEN (TR.) | 1pika epeka peka
WIDE Iptwasu  epewatsu pig“asu

Table 5.7: Vowel harmony in Omagua and Kokama.

posing this lengthening rule, we do not have to assume that vowel shortening was innovated

separately in Omagua and Kokama.

5.1.6 Vowel harmony

There are certain traces of vowel harmony that can be found in Omagua and Kokama,
shown in Table 5.7. Most often this is found in the initial vowel i- stemming from the poxT
3" person prefix i-. In Omagua and Kokama, this initial vowel will be realized as i- if the
vowel of the following syllable is /i/, shown in (b) in Table 5.7. In at least two cases the i-
opened to e- in Kokama and i- in Omagua, in the sets OPEN and WIDE in (c). In these cases
the following syllable contained a /e/ in the case of OPEN. As for the case of WIDE, there
must have been a sound change i > e prior to the addition of the initial i- prefix, as the
expected output would have been e.g. tipiwatsu in Kokama otherwise. The original root
vowel /i/ is confirmed by looking at cognate data for other Tupi-Guarani languages, e.g.
Paraguyan Guarani pig”asu and Chiriguano piwasu. In other cases the normal realization

is /i/, shown with two selected examples in (a) in Table 5.7.

5.1.7 Minor sound changes
5.1.7.1 Epenthesized sounds

Table 5.8 shows a couple of sets with epenthesized segments. These sets appear to have little

in common and need to be discussed on a case-by-case basis.
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In BRING in Table 5.8, the Omagua and Kokama forms display an initial reflex of poxT *e
whereas the Tupinamba root has no such vowel. Most likely, this cognate set contains the root
‘come’ PTG, POKT *ur- (see the COME set), with a comitative causative prefix, PTG *ero-~ro-
(Jensen, 1998:533f), where ro- occurred with first and second person agent morphemes,
and ero- elsewhere. Given that the allomorphy existed already in PTG and was inherited
in Tupinamba (Rodrigues, 2010:13), it seems safe to assume that the Omagua-Kokama
forms go back to the allomorph with the initial *e-, and the Tupinamba form to the other
allomorph. It is not clear however, what conditioned the allomorphy and explains why

different allomorphs appear in Omagua-Kokama vis-a-vis Tupinamba.

Change Set | Omagua Kokama Tupinambd

& >¢e  BRING ruri erura rura

g >i NEPHEW mimiria memiria membira
SON tairia tairia tavira

g >i THING marai mari mara

& >n  LONG TIME AGO | iminua iminwa  umua

Table 5.8: Cognate sets with epenthesized segments.

The sets NEPHEW and soN in Table 5.8 both contain a final sequence -ira in Tupinamba
corresponding to -iria in Omagua-Kokama. Looking at cognates in other Tupi-Guarani
languages, there is no second /4/, e.g. Guajajara ta’yr and imemyr, or Xingu Asurini ta’yra and
membyra, respectively. This suggests that this was innovated in Proto-Omagua-Kokama.
It is likely that these two words are related, so it in fact concerns one change and not two

separate ones, but an explanation for the epenthesized /#/ cannot yet be offered.

The set THING contains a final -i in Omagua and Kokama. The Kokama form probably
stems from a pok form *marai with regular Kokama final VV simplification (see sub-
subsection 5.1.3.1). This final generally /i/ does not have correspondences in other Tupi-
Guarani languages, e.g. Paraguyan Guarani mara or Xingu Asurini mara (pa), except Par-
intintin marai. It is possible that this final -i is a piece of morphology added in Proto-
Omagua-Kokama, or that it has undergone analogy with e.g. the Pox nominalizer -mai

from PoKT *mbaZe ‘thing.

Finally, in LONG TIME AGO, there is a /nu/ sequence which is not present in Tupinambad, nor
in other Tupi-Guarani languages. Most likely, this is a piece of morphology added to the

original root in Proto-Omagua-Kokama.
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5.1.7.2 Frozen nasalization

Proto-Omagua-Kokama-Tupinamba had a productive nasal harmony process where cer-
tain segments changed to nasal counterparts in the presence of a rightward nasal element.
This process was not inherited in Proto-Omagua-Kokama and similar processes are not
mentioned in phonological descriptions of neither Omagua nor Kokama. In certain cases
however, the reflex in Omagua-Kokama comes from the nasal form, as seen in Table 5.9.
For all cases except for FELLOW MAN, this can be explained by a nasal segment (vowel or
consonant) present in Tupinamba. As nasal vowels were lost in Omagua and Kokama, the
(original) nasal allophone is the only trace of the original trigger. As for FELLOW MAN, the
nasality is only present in Kokama and also has the reported variant form napitsara (Vallejos
& Amias, 2015:145). As there is no nasal trigger for this word, it is likely that the initial nasal
has a different origin than frozen nasal harmony, perhaps the second person pronominal

clitic n(a)=, or the first person inclusive pronominal clitic ni(a)= (Vallejos, 2010:149).

Set Omagua ‘ Kokama Tupinamba
BELLY BUTTON  mirua mirwa puru?a
CURE musana | mutsana  posana
FELLOW MAN japisara | njapitsara apifara
SISTER kunia kunja kuna
YOUNG WOMAN kuniatai | kunjati kupnatai

Table 5.9: Frozen nasal harmony in Omagua and Kokama.

The sets sISTER and YOUNG WOMAN in Table 5.9, which appear to be related, show a similar
process. In Tupinamba, the strict underlying phonemic form for these words would have
been /kuja/ with a nasal realization of /j/ as [n] triggered by the final nasal. The Omagua-
Kokama forms have a preserved /n/ as a remnant of the nasal harmony process not found
in Omagua-Kokama. It is also possible that the underlying form was originally /kunja/ with

an identical surface form, which would explain the /n/ in Omagua-Kokama.

5.1.7.3 Loss of segments

Table 5.10 shows a number of cognate sets that display a loss of a segment in one way or
another. In ACHIOTE, the initial vowel was lost in Proto-Omagua-Kokama (apheresis). This
is evident from looking at cognates in other Tupi-Guarani languages, most of which display
such an initial vowel, e.g. Guarayu urucu and Araweté irikii, but it was unexpectedly lost in

Omagua and Kokama. Possibly, the initial /u/ was in Proto-Omagua-Kokama reanalyzed
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as the PTG 3" person coreferential possessive prefix *o-, which shows us as a frozen u- in

some Proto-Omagua-Kokama roots.

No. Change Set ‘ Omagua Kokama Tupinamba

d) u>o ACHIOTE ruku ruku uruku

(b) i>o CUTBANK iwama iwama iPitama
DAUGHTER taira tajra tajira
ROCK~SHAKE | wiuta wiwita  ag“iag“i

(c) e>o PET mima mima emimbaf3a
PREY miara mjara embiara
WIFE mirikua  mirikwa embirekd

(d) n>9  HEART ja ija nita

() n>g  MOUSE~RAT | sanuja tsanuja  sauja

(f) o©00>0 FLY (INTR.) UWIWI uwe Bepé

Table 5.10: Cognate sets with loss of segments.

The sets in (b) have in common that they involve the loss of *1, but in different circumstances.
In cUTBANK and DAUGHTER in Table 5.10, *i was unexpectedly lost following a glide. In
ROCK~SHAKE, *i was lost in addition to several other segments. The original root here is
likely *ag"i- with a reduplication reflecting the repeated action of shaking something, and
prefixed in Tupinamba with the causative prefix mo- (Rodrigues, 2010:13). In Kokama,
the initial /a/ was lost, possibly due to reanalysis of the PTG 1% person ergative prefix *a-
(ct. example 1 in subsection 2.3.1), and with addition of the causative suffix -ta (Vallejos,
2010:86). In Omagua, the *i vowel of the reduplicated syllable was elided. While it might
look like the glide was vocalized, it is pronounced as a glide on the surface level with the

stress on the first syllable: /wiuta/ ['wiwta] ‘be dizzy’ (Sandy & O’Hagan, 2020:113).

The examples in (c) all contain the original PTG object nominalizer *emi- (Jensen, 1998:541),
which have in all three examples lost its initial *e. In addition, the original PTG *i > POK *i in
PET, but not in the other two. This sound change is described more in the following section.

The alternation between /b~m/ in Tupinambd is regular, see subsection 2.3.2.

In HEART, Tupinamba displays an initial palatal consonant corresponding to zero in Omagua
and Kokama. Looking at cognates in other Tupi-Guarani languages, some display this initial
palatal, e.g. Xingu Asurini ji'?4, Parintintin nha'a'l, Paraguayan Guarani yne?a, whereas
others show an initial fricative: Xeta ’hina, Tapirapé xyhy, Tocantins Asurini sy’é. Likely,
the pTG form contained an initial consonant of some sort which in Tupinamba was /j/

underlyingly, but nasalized due to the final nasal vowel. Generally, the sequence /ji/ does
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not exist initially, or is at best very rare, so when the form underwent the sound change
*1 > i in Omagua-Kokama, it is possible that the initial *j was lost due to phonotactic

constraints.

In MOUSE~RAT in Table 5.10, there seems to have been a sporadic loss of the medial nasal
in Tupinamba. Looking at Tupi-Guarani cognates, most languages display a medial nasal
of some sort, e.g. Paraguayan Guarani anguja, Tapirapé anoxd, Wayampi anuya, Guarayu
zamyya, or a velar stop likely corresponding to the velar nasal, e.g. Aweti takuja’jyt. It is

unclear what caused the loss of this nasal.

Finally, in FLy in Table 5.10, the Omagua and Kokama words display an initial /u/ not
found in Tupinamb4. Possibly, this was originally a 3™ person ergative person marker (cf.
subsection 2.3.1). However, this initial vowel is variably found across the Tupi-Guarani
family, so either it was seperately innovated in several languages, or the initial vowel goes
further back than Proto-Omagua-Kokama, cf. e.g. Tocantins Asurini owéwe~wewe and
Guajajara uwewe. This root contains a duplicated syllable *pe found across the Tupi-Guarani
language family. In Kokama however, the repeated syllable was lost, possibly due to haplology,

yielding uwe.

5.1.8 ‘Sporadic’ developments

Finally, Tables 5.11 to 5.14 show a number of cognate sets that display sound changes not
covered elsewhere in this thesis. These tables have been grouped into rough categories
based on the type of change, but for legibility, these categories have been split up in four
tables within this section. These tables are named ‘sporadic’ developments, but it should be
noted that several may appear sporadic, but would in fact be conditioned if more data were

available.

The first two sets in (a) in Table 5.11 show a correspondence between /a/ in Tupinamba
and /u/ in Omagua-Kokama. Other Tupi-Guarani languages generally show an /a/, e.g.
Paraguayan Guarani (a)sapukdi, Mbya -japukai, Warazu -haptiikai, etc., so presumably there
was a change in Proto-Omagua-Kokama from *a > u and with regular final vowel sequence
simplification in Kokama. It is unclear what caused this change, but it may be influence from
the preceding /u/ as a kind of vowel harmony. In BE ODOROUS, the change is most likely

caused by the labialized /p"/ which turned the following vowel into a /u/, which is a labial
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No. Change Set ‘ Omagua Kokama Tupinamba
(a) a>u CALL sapukui  tsapuki sapukaja
BE ODOROUS fapuni tfapuni tiap“ana
au>a POOR pariasu  parjatsu poreausufia
an>i  HEAD jaki jaki akana
(b) e>a COLLARED PECCARY | taitatu tajtatu tajtetu
€ >11 FORGET sisarai tsitsari sesaraja
e>i SHOUT sasima tsatsatsima sasema
AFTER sakapiri  tsakapiri takip™éri
e>u THIGH sitima tsutima etima

Table 5.11: ‘Sporadic’ sound developments, (a-b).

segment as well, and then disappeared as secondary articulation on the consonant.

In POOR in (a) the vowel sequence /eau/ corresponds to /ia/ [ja] in Omagua and Kokama. It
is not completely clear what caused this simplification, but such three-vowel sequences are
at best rare in Omagua and Kokama; there are no examples of /iau/ or /eau/ in the Omagua
and Kokama data, and only one example each of /jau/ and /wau/ in Omagua, so it is possible

that it was simplified due to phonotactic reasons.

In HEAD, the sequence /an/ in Tupinamba corresponds to Omagua and Kokama /i/. Looking
at other Tupi-Guarani languages, most of them have a corresponding /an/ as well, e.g. Tembé
akang, Kamaiura akap. Interestingly, Central Tupi-Guarani also show an /i/ however, e.g.
Tapirapé akyg, Tocantins Asurini idkypa, Parakana akyg, Xingu Asurani a’kiy etc. The
original vowel was probably still /a/, but it does not seem like this development is unique to

Proto-Omagua-Kokama.

In COLLARED PECCARY in (b), Tupinamba shows an /e/ where Omagua and Kokama shows
an /a/ instead. This /e/ is likely the original vowel, since cognates in other Tupi-Guarani in
general show an /e/ as well, e.g. Paraguayan Guarani taitete, Tembé¢ taitetii, Emerillon taitetu
etc. Itis unclear what caused the change from *a > e in Proto-Omagua-Kokama, but possibly
it was influenced by the /a/ in the preceding syllable as a kind of vowel harmony. In FORGET,
the original *e has been raised regularly in Kokama to /i/ next to a coronal. In Omagua
however, the corresponding sound is an /i/. The reason for the Omagua change from *e
> 1, possibly via a raising to *i, is not entirely clear, but there is a certain correspondence
between /i/ and /i/ in this environment discussed e.g. in subsection 5.1.1 manifested in that
all sequences of /tsi/ went to /(t)si/. A similar development is seen in SHOUT and AFTER

where an /i/ in Omagua-Kokama corresponds to an /e/ in Tupinamba. The relationship
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No. Change Set ‘ Omagua Kokama Tupinamba
(¢c) ei>a ENTER aki aki eiké
YESTERDAY | ikVafi ikwatfi  kVeisé
ei >e STAR SISu tsetsu seifu
(d i>a THROW atika itika itika
BE ODOROUS | fapuni tfapuni  tiap“ana
i>e CULTIVATE kupr kupe kopira
DEFECATE kapr kape ka?apia
i>1 FOUR rruaka irwaka  irundik

Table 5.12: ‘Sporadic’ sound developments, (c-d).

between these sounds might be further illuminated in future studies.

In THIGH, the original first vowel *e, which is the vowel found in virtually all Tupi-Guarani
cognates, was regularly raised to /1/ in Omagua, but shows an irregular change to /u/ in

Kokama. The reason for this is unknown.

In (c) in Table 5.12 in ENTER and YESTERDAY, there is a correspondence between /ei/ in
Tupinamba and /a/ in Omagua-Kokama. It is possible that this correspondence would be
clearer with more data, but at the moment the development is not clear. In sTAR, Tupinamba
/ei/ corresponds to /e/. In this case it is important to note that the diphthong /ei/ in
Tupinamba often alternates with /e/ in the data, for example ak"éme~ak"éime long time
ago, k"esé~k"eisé ‘yesterday, or p“eraja~p“eiraja ‘tired. Hence, it is quite possible that
the Omagua and Kokama forms in the case of ENTER corresponds to a Tupinamba form

with a monophthong.

In (d) in THROW and BE oDOROUS in Table 5.12, there is a correspondence between /i/ in
Tupinamba and Kokama vis-a-vis /a/ in Omagua. According to Barbosa (1951), there is an
infinitive form of itika which is eitika, so possibly the Omagua form could be derived from

this diphthong and show the same correspondence as ENTER and YESTERDAY in (c).

In CULTIVATE and DEFECATE in (d), *i was unexpectedly lowered to *e in POK, as evident
from Tupi-Guarani cognates such as Parintintin -kopir, Kaapor kupixa for CULTIVATE, Aché
puci and Kamaiurd o-potsi-m for DEFECATE, which show an /i/. Normally, we expect the
reverse development, namely that *e is raised to /i/ in final position, which is not what we

find in this case.

In FOUR in (d), the initial /i/ has unexpectedly been raised to /1/ in Omagua.
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No. Change Set ‘ Omagua Kokama Tupinamba
(e) i>a AFTER sakapiri  tsakapiri takip“éri
i>e FLAME sIn1 tsene sendi
WIDE Ipiwasu  epewatsu  pigVasu
BE SCARED isti itse sija
i>1 GRAB japifika  japitfika  pisika
ROAST mitfira  mitfira mifira
VINE ifipu it{ipu isipo
DIG fukai tfiwiki siffikoja
DRUNK saipura  tsajpura  saffeipora
THROW atika itika itika
i>1,1  HEART ja ija nita
i>u CHAMELEON sIimu tsenemu  senembi
LUNG~BREATHE (INTR.) | putu putu pitu
DRIP atukira atikiri tikira

Table 5.13: ‘Sporadic’ sound developments, (e).

Category (e) in Table 5.13 shows different vocalic developments of *i. For example, in AFTER,
original *1, as evident from cognates such as Mbya akykue, Parakana akykwer and Tembé
haykwér ((y) = [i]), changed to /a/ in Omagua and Kokama, possibly because of vowel

harmony triggered by the /a/ in the initial syllable.

In FLAME in Table 5.13, there is again a correspondence between /i/ in Tupinamba and /e/
in Omagua-Kokama. Possibly, this is due to influence from the /e/ in the preceding syllable,
but it could also be a general case of an /i~e~i/ correspondence. Similarly, in wiDE in
Table 5.13, *i seems to have shifted to *e in Proto-Omagua-Kokama for unknown reasons.
Other Tupi-Guarani languages generally agree with Tupinamba in this word, e.g. Paraguyan
Guarani pyguasu, Chiriguano piwasu. In BE SCARED in Table 5.13, /#/ in Tupinambad and

Omagua also corresponds to /e/ in Kokama.

There are a number of words in which /i/ in Tupinamba corresponds to /i/ in Omagua-
Kokama. There is a regular sound change from *tsi > /(t)si/ described above and in subsec-
tion 5.1.1, so the sets included here are sets which display this correspondence elsewhere

than in this context.

In GRAB, ROAST, and VINE in Table 5.13, it appears that the original *i changed to /i/ also
before *ts. In DIG, the first *i changed regularly after *ts, but was elided in Omagua due to
vowel hiatus. The second *i also went to /i/ however, possibly due to influence from the first,

in a kind of vowel harmony. Similarly, in THROW, it is possible that the *i went to /i/ due to
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influence from the *i in the preceding syllable. If this is the case, we have to assume that

this change occurred before the change to the initial /a/ in Omagua discussed above.

In DRUNK in Table 5.13, there apparently was spontaneous change from *i > i following loss
of the medial segments. It is possible that this change was a way of avoiding vowel hiatus
between *a and *i which is a rare sequence in Omagua-Kokama. Through the change to /ai/

the second element of the sequence can be regularly realized as a glide instead.

In HEART in Table 5.13, the original *# changed to /i/ in both Omagua and Kokama, but
seems to have been nasalized in Omagua to in the process, possibly due to the original final

nasal vowel.

In cHAMELEON in Table 5.13, the final original *i changed to /u/ in Omagua-Kokama, as
evident from cognates such as Parakana enemy. This is also the case in LUNG~BREATHE
which based on Tupi-Guarani cognates such as Warazu pitjii-?u, Parakana pytoo, Guajajara
upytu’u, pytuhem, and Kamaiura pytu seemed to have /i/ as the original vowel, which
changed to /u/ in Omagua-Kokama. The reason for this is not entirely clear, but there seems
to be a connection between /i/ and /u/ around labial segments. This is discussed more in

connection to (g) in Table 5.14.

In DRIP, the original *i changed to /u/ in Omagua, but not in Kokama, for unknown reasons.
Cognates in other Tupi-Guarani languages generally show /i/ or /i/ in this position, e.g.

Mbya tyky or Warazu tiki, but not a back rounded vowel.

In (f) in Table 5.14, there are a number of words that changed from *o to *a in Proto-
Omagua-Kokama. It is difficult to say what caused this sound change, and it is possible that
its condition would become more obvious with more data available. Likewise, the change

from *o > i in BORROW has an unknown cause.

In (g) in Table 5.14, there are a number of sets that show a correspondence between /#/ and
/u/. As mentioned in set (e) (shown in Table 5.13), there is a correspondence between these
sounds. A vowel /u/ is not generally found in any Tupi-Guarani cognates of these words,
which generally have /i/ or /i/, e.g. for DEER, e.g. Emerillon fuhu, Aweti tiziwatu; for LONG
TIME AGO, e.g. Paraguyan Guarani yma, Tocantins Asurini -ymawe, Kamaiurd ymawe,
but Araweté ima, Warazu 0imo; and for REST e.g. Warazu -pitji-?u, Guajajara upytu'u, and

Tocantins Asurini pyto's), but Emerillon putu?u. Set LAKE does not have any cognates in
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No. Change Set ‘ Omagua Kokama Tupinamba

(f) o>a BITTER irawa irawa roPa
DOOR jakina jakina okendafia
ENCOUNTER sawiti tsawiti soaitii
POOR pariasu  parjatsu  poreausufa
DIG fukai tfiwiki sipikoja
COVER jasai jatse aso?i

0>1i BORROW ipiru ipiru poru

(g i>u DEER istwasu  itsiwatsu sug%asu
LAKE ipasu ipatsu upafa
LONG TIME AGO | iminua fminwa  umua
REST japitu japitu putu?u

(h) pY>p AFTER sakapiri  tsakapiri takip™éri
BE ODOROUS fapuni tfapuni  tiap“ana

i) B>p SHINE (INTR.) pira pera Berafia

Table 5.14: ‘Sporadic’ sound developments, (f-i).

its exact form, but most likely contains the word *i ‘water, which places it in this set as well.
It is difficult to find a condition for this change, but it might be triggered by an adjacent
labial element which caused rounding assimilation of *i. More data is needed in order to be

sure of the exact condition.

In (h), there has been a delabialization of earlier *p* in AFTER and BE oDOROUS. In the latter,
it has most likely affected the following vowel and caused the change from *a > u. In these
words, most Tupi-Guarani cognates have a corresponding labialized stop, e.g. Guarayu
zaquicuer, Tembé haykweér for AFTER, and Guarayu zidcud and Guajajara hyakwen for
BE ODOROUS. It is possible that all earlier instances of /p“/ delabialized, but more data is

needed to be certain.

Finally, in SHINE (INTR.), there is an initial /p/ in Omagua-Kokama corresponding to an
initial /B/ in Tupinambad. Root-initial *[} is quite rare, and is not present in any of the sets
discussed in subsection 5.1.2, therefore it is hard to say whether this is a regular development
of initial *B. There are however many root-initial *p, none of which shows lenition to /p/ in
Omagua and Kokama. For this reason, it is likely either a case of fortition or an unrelated
change, for example rest morphology, or analogy with another /p/ initial word. Looking at
cognates in other Tupi—Guarani languages, these generally show a more expected reflex of
*B such as /w/ or /v/, but two cognates also show an initial p-, Wayampi o-pela and Emerillon

pelab.
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5.2 Summary of sound changes

The research questions asked in the introductory chapter of this theses were the follow-

ing:
« What are the phonological differences between Omagua, Kokama, and Tupinamba?

« What phonological features can be reconstructed to the ancestral proto-language of

these languages?
« What phonological changes were involved in the genesis of Proto-Omagua-Kokama?

« What can we infer about the phonologies of languages in contact with Pre-Proto-

Omagua-Kokama in the contact situation?

The Results chapter of this thesis has answered research question 1 and 2, by building
correspondence sets and reconstructing proto-segments. In this process several sound
changes have been identified and further discussed in the Discussion chapter which answers
research question 3. Figure 5.1 is a list of all the regular sound changes that have been
discussed so far, not counting the ones labeled ‘sporadic’ above. The list consists of changes
from pokT to Omagua and Kokama and apply to both, i.e. were present already in POK,

unless stated otherwise.

Among the regular sound changes, there are only two from POKT, namely ts > s, and i > u
in the context of a labial consonant. This means that the Tupi-Guarani language involved
in the contact situation that gave rise to Proto-Omagua-Kokama was phonologically very
similar to Tupinamba. This inference is also drawn by Michael (2017), who writes that
(Pre-)Tupinamba and Pre-Proto-Omagua-Kokama split around 800 ck, and speakers of Pre-
Proto-Omagua-Kokama arrived in the upper Amazon basin around 1100 ck, based on ar-
chaeological evidence. This means that by the time of the genesis of Proto-Omagua-Kokama,
Pre-Proto-Omagua-Kokama and Pre-Tupinamba had only been separated for about 300
years. The sources for Tupinamb4 stem from the 16® century, which is only 400 years
after the genesis of Proto-Omagua—-Kokama (Michael, 2017). Therefore we do not expect
the differences between Tupinambd and Proto-Omagua-Kokama-Tupinamba to be very

large.
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Vowel changes Consonant changes
1. *V >*V 1. >0
2. Yo >*u 2. *ts > s (OMG)
3. *Vj>i/_# (xx) 3. *ts > *tf/ i
4. *e>*/_# 4. B>/ _#
5. *¢>*1/_Cicor]» Clrcorl_ 5. *P > *w/ elsewhere
6. *e > 1/ elsewhere (OMG) 6. gV >*w
7. XYje >/ #_ 7. *Np > *p
8. *i > *i/ts_(some cases) 8. *n>"*n
9. *V?V >*V

10. *u>*w/{r, k p}_a
11. *u> @ /n_{a,i}

12. *i>*j/{t,n}_u

13. *i> @/ tf_{u, a}

14. YCV > VCVV (oma)
15. *iCi > *iCi

16. *iCe > *eCe

Figure 5.1: Summary of sound changes from POKT to POK with some later individual sound
changes shown in brackets.

5.3 Non-Tupi-Guarani phonological influences on POk

So far, the discussion chapter has mostly covered the phonological developments from Proto-
Omagua-Kokama-Tupinamba to its daughter languages. The fourth research question
asks what can be inferred about the phonologies of languages in contact with Pre-Proto-
Omagua-Kokama. According to Winford (2003:319), creoles generally preserve sounds
that are similar between the languages involved in the contact situation. When sounds
differ however, superstrate sounds are generally replaced by a substrate sound, which is

characteristic of general L2 acquisition.

In this case, according to the hypothesis of Michael (2017), members of the Pre-Proto-
Omagua-Kokama society incorporated a large numbers of captives from neighboring
groups, resulting in creolization of Pre-Proto-Omagua-Kokama as non-Tupi-Guarani-
speaking captives eventually outnumbered the speakers of Pre-Proto-Omagua-Kokama,

giving rise to Proto-Omagua-Kokama.

By looking at sound changes from POKT to POK, we can hypothesize that certain phono-

logical substitutions are due to L2 interference as non-Tupi-Guarani-speaking captives
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were acquiring Pre-Proto-Omagua-Kokama, and thereby infer some characteristics of
the phonologies of the non-Tupi-Guarani languages which were influential in the contact

situation.

For example, some of the major sound changes from Proto-Omagua-Kokama-Tupinamba
to Proto-Omagua-Kokama include:
1. The loss of nasal vowels.
The loss of pre-nasalized stops in favor of their nasal counterparts.
The loss of nasal harmony as a whole.
The merger of POKT *o and *u into POK *u.
The merger of POKT *1 and *n into POK *n.
The loss of glottal stop *?.

The constraint that roots must be vowel-final.

® N e »w DN

As aresult of the above, the loss of root final *p.

It is therefore possible that the above sound changes were caused by the lack of a distinction
in the phonology of the influential non-Tupi-Guarani language(s), such as the the absence
of vowel nasality and nasal processes, and a failure in producing /o/ and /1/, substituting
and merging them with /u/ and /n/. One could also imagine that the phonotactics of the
non-Tupi-Guarani-language(s) disallowed certain coda consonants, giving rise to the loss

of *B and the vowel-final word constraint in Proto-Omagua-Kokama.

It should be noted that a sound change can also be the result of an internal development,
so the absence of a feature in Proto-Omagua-Kokama is not necessarily proof of non-
Tupi-Guarani influence. For example, glottal sounds are less audible than consonants
produced with a closure in the mouth and are easily lost as an internal development, so
one needs to be wary of what one ascribes to contact influence. However, without arguing
for the cause of these changes, a neighboring language exhibiting the features noted above
would indeed be a good potential candidate in a hypothesis regarding non-Tupi-Guarani

languages involved in the contact situation.
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Conclusions

This chapter presents the concluding remarks of this thesis, with a summary of the find-
ings and how they relate to the research questions asked in the introduction, followed by

suggestions for future research.

6.1 Summary

This exploratory comparative thesis examined the phonologies of Omagua and Kokama,
two closely related heavily contact-induced Tupi-Guarani languages, and compared these
with the phonology of Tupinamba, an older attested Tupi-Guarani language without the
same contact influence. As the details of the contact situation which gave rise to Omagua
and Kokama are not widely known, this thesis also reconstructed the phonology of Proto-
Omagua-Kokama-Tupinamba, the ancestral language from before the contact situation.
By doing this, the thesis aimed to shed light on the phonological differences between these
languages, in order to identify what phonological changes were involved in the genesis
of Omagua and Kokama, and whether any of these changes could be attributed to non-

Tupi-Guarani contact-induced influence.
The research questions asked in the beginning of this thesis were as follows:
» What are the phonological differences between Omagua, Kokama, and Tupinamba?

« What phonological features can be reconstructed to the ancestral proto-language of

these languages?
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« What phonological changes were involved in the genesis of Proto-Omagua-Kokama?

« What can we infer about the phonologies of languages in contact with Pre-Proto-
Omagua-Kokama in the contact situation?

The thesis used lexical data from the Tupi-Guarani Comparative Lexical Dataset (Chousou-
Polydouri et al., 2019) in order to build cognate sets and correspondence sets for segment
comparison. This was done using the automatic cognate detection tool LexStat (List et al.,
2017) and the cognates were then manually double-checked, segmented and aligned using
EDICTOR (List, 2017). Correspondence sets consisting of sound correspondences between
the three languages were then identified using List (2018, 2019), and then again manually
inspected in EDICTOR. Once the correspondence sets had been built, a proto-segment was
reconstructed for each correspondence set in the Results chapter using the Comparative

Method, with arguments for the choice of reconstruction.

Through this process of reconstruction, phonological changes were identified from the
POKT reconstruction to the reflexes in its daughter languages. These phonological changes
were compiled and cognate sets exhibiting similar phenomena were grouped together and
more closely examined. Phonological changes that were only found in very few sets (named
‘sporadic changes’) were also discussed on a case-to-case basis in order to account for all
the data. Lastly, a summary of all the non-sporadic changes were given along with a section
of possible causes to the phonological changes in the genesis of Proto-Omagua-Kokama,

and what can be inferred about other languages involved in the contact situation.

The thesis found that the phonology of Proto-Omagua-Kokama-Tupinamba was generally
very similar to that of Tupinamba, which was expected due to shallow time depth between the
split of these languages and the contact situation which gave rise to Proto-Omagua-Kokama.
A major difference is that Tupinamba underwent lenition of *ts > s in common with Omagua,
whereas Kokama preserves *ts. The thesis identified a number of sound changes from Proto-
Omagua-Kokama-Tupinamba to Proto-Omagua-Kokama, involving for instance the loss
of nasal vowels, the merger of *o and *u, the merger of *n and *n, raising of *e, the loss
of *?, the partial loss of root-final *p, palatalization of *ts, among others. The thesis also
identified and discussed phonological developments such as the resolution of vowel hiatus
in Proto-Omagua-Kokama, vowel harmony in Proto-Omagua-Kokama, monomoraic

root augmentation in Omagua, among others. Furthermore, the thesis also identified and
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discussed more irregular phonological developments, for example some cases of vowel
epenthesis, vowel loss, frozen nasalization, and more sporadic changes without an obvious

phonological condition.

6.2 Future research

The genesis of Proto-Omagua-Kokama is an interesting topic where there is much room for
future studies. This thesis only constitutes a small piece in the bigger puzzle of this contact
situation. For further studies, one could make a comparative study within other areas than
phonology, such as syntax and morphology, and identify syntactic and morphological
changes as well. Alongside this, it would be useful to compare the changes identified from
Proto-Omagua-Kokama-Tupinambad to Proto-Omagua-Kokama, and the inferences made
about possible non-Tupi-Guarani traits with actual non-Tupi-Guarani languages spoken in
the vicinity of Omagua and Kokama. Cabral (1995) identifies certain lexical and grammatical
features in Kokama that can be attributed to Arawakan influence, but as Michael (2014)
notes, it would be useful to look at other neighboring families as well, such as Peba-Yaguan
and Zaparoan languages as the typological profile of Proto-Omagua-Kokama is more

similar to these families than to Tupi—Guarani.



References

Aikhenvald, A. Y. (2018). Serial verbs. Oxford: Oxford University Press.

de Anchieta, J. (1595). Arte de Grammatica da Lingoa mais usada na costa do Brasil. Coimbra:

Antonio de Mariz.

Ansaldo, U. & Matthews, S. (2007). Deconstructing creole: The rationale. In S. Matthews, L.

Lim, & U. Ansaldo (Eds.), Deconstructing creole. John Benjamins Publishing Company.
de Araujo, A. (1618). Catecismo na lingoa brasilica. Lisboa: Pedro Crasbeeck.

Barbosa, P. A. L. (1951). Pequeno Vocabuldrio Tupi-Portugués. Rio de Janeiro: Livraria Sao

José.

Barbosa, P. A. L. (1956). Curso de Tupi Antigo: Gramadtica, Exercicios, Textos. Rio: Livrario

San José.

Barbosa, P. A. L. (1970). Pequeno vocabuldrio Portugués-Tupi. Rio de Janeiro: Livraria Sao

José.

Cabral, A. S. A. C. (1995). Contact-induced language change in the Western Amazon: The

non-genetic origin of tne Kokama language. thesis, University ot Pittsburgh.
genetic origin of the Kok language. PhD thesis, University of Pittsburgh

Cabral, A. S. A. C. & Rodrigues, A. D. (2003). Evidéncias de criouslizagdo abrupta en
Kokama? Papia, 13, 180-186.

Campbell, L. (2013). Historical linguistics: an introduction. Edinburgh: Edinburgh University

Press, 3" revised edition.

Chousou-Polydouri, N., Michael, L., & O’'Hagan, Z. (2019). Tupi-Guarani Comparative
Lexical Dataset. Unpublished database.



Chapter 6. Conclusions 6.2. Future research

Crowley, T. (2008). Pidgin and creole morphology. In S. Kouwenberg & J. V. Singler
(Eds.), The handbook of pidgin and creole studies (pp. 74-98). Oxford: Wiley-Blackwell,

1% edition.
DeGraff, M. (2003). Against creole exceptionalism. Language, 79(2), 391-410.

Eberhard, D. M., Simons, G. E, & Fennig, C. D., Eds. (2019). Ethnologue: Languages of the
World. Dallas, Texas, USA: SIL International, 227 edition. http://www.ethnologue.

com.

Figueira, L. (1687). Arte de grammatica da lingua brasilica. Lisboa: Officina de Miguel

Deslandes.
Harris, J. (1994). English sound structure. Oxford: Blackwell.

Jensen, C. (1998). Comparative Tupi-Guarani morphosyntax. In D. C. Derbyshire & G. K.
Pullum (Eds.), Handbook of Amazonian languages, volume 4 (pp. 489-618). Berlin/New
York: Mouton de Gruyter.

Jensen, C. (1999). Tupi-guarani. In R. M. W. Dixon & A. Y. Aikhenvald (Eds.), The

Amazonian languages (pp. 125-164). Cambridge: Cambridge University Press.

Lemle, M. (1971). Internal classification of the Tupi-Guarani linguistic family. In D.
Bendor-Samuel (Ed.), Tupi studies, volume 1 (pp. 107-129). Norman: Summer Institute

of Linguistics of the University of Oklahoma.

List, J.-M. (2017). A web-based interactive tool for creating, inspecting, editing, and
publishing etymological datasets. In Proceedings of the 15™ conference of the European

chapter of the association for computational linguistics. System demonstrations (pp. 9-12).

List, J.-M. (2018). Lingrex: Linguistic reconstruction with LingPy. Version 0.1.1. Jena: Max

Planck Institute for the Science of Human History.

List, J.-M. (2019). Automatic inference of sound correspondence patterns across multiple

languages. Computational Linguistics, 45(1), 137-161.

List, J.-M., Greenhill, S., Tresoldi, T., & Forkel, R. (2018). Lingpy. a Python library for
historical linguistics. http://lingpy.org. Version 2.6.4. Jena: Max Planck Institute

for the Science of Human History.


http://www.ethnologue.com
http://www.ethnologue.com
http://lingpy.org

Chapter 6. Conclusions 6.2. Future research

List, J.-M., Greenhill, S. J., & Gray, R. D. (2017). The potential of automatic word comparison
for historical linguistics. PLOS ONE, 12(1).

McWhorter, J. (1998). Identifying the creole prototype: Vindicating a typological class.
Language, 74, 788-818.

McWhorter, J. (2001). The world’s simplest grammars are creole grammars. Linguistic

Typology, 5(2/3), 125-166.

Meira, S. & Drude, S. (2013). Sobre a origem histérica dos “prefixos relacionais” das linguas

Tupi-Guarani. Cadernos de Etnolingiiistica, 5(1).

Michael, L. (2014). On the pre-Columbian origin of Proto-Omagua-Kokama. Journal of
Language Contact, 7(2), 309-344.

Michael, L. (2017). Proto-Omagua-Kukama, a pre-Columbian Amazonian creole language.

Presentation slides. [1ink].

Michael, L., Chousou-Polydouri, N., Bartolomei, K., Donnelly, E., Wauters, V., Meira, S., &
O’Hagan, Z. (2015). A Bayesian phylogenetic classification of Tupi-Guarani. LIAMES,
15(2), 1-36.

Michael, L. & O’Hagan, Z. (2016). A Linguistic Analysis of Old Omagua Ecclesiastical Texts.

Cadernos de Etnolingiiistica: Série Monografias 4.
Mufwene, S. S. (2001). The ecology of language evolution. Cambridge: Cambridge University.

O’Hagan, Z. (2011). Proto-Omagua-Kokama: Grammatical sketch and prehistory. Under-

graduate honors thesis, UC Berkeley.

O’Hagan, Z. (2013). Syllable structure, nasal harmony and phonemicization in Tupinamba.

Course paper, UC Berkeley.

O’Hagan, Z., Chousou-Polydouri, N., & Michael, L. (2019). Phylogenetic classification

supports a northeastern amazonian proto-tupi-guarani homeland. LIAMES, 19:e019018.

Piggott, G. (2010). Cyclic spell-out and the typology of word minimality. Manuscript,
McGill University.


https://www.academia.edu/35251653/Proto-Omagua-Kukama_a_pre-Columbian_Amazonian_creole_language_2017_

Chapter 6. Conclusions 6.2. Future research

Rodrigues, A. D. (1958a). Classification of Tupi-Guarani. International Journal of American

Linguistics, 24(3), 231-234.

Rodrigues, A. D. (1958b). Phonologie der Tupinambd-Sprache. PhD thesis, Universitét
Hamburg, Hamburg.

Rodrigues, A. D. (1985). Relagoes internas na familia lingiiistica Tupi-Guarani. Revista de

Antropologia, 27/28, 33-53.

Rodrigues, A. D. (2000). Hipotese sobre as migragdes dos trés subconjuntos meridionais da
familia tupi-guarani. In IT Congresso Nacional da ABRALIN e XIV Instituto Linguistico
(pp- 1596-1605). Florianépolis: Associagao Brasileira de Linguistica.

Rodrigues, A. D. (2010). Estrutura do Tupinamba. In A. S. A. C. Cabral, A. D. Rodrigues,
& F. B. Duarte (Eds.), Linguas e culturas tupi, volume 2 (pp. 11-42). Campinas: Curt

Nimuendaju.

Rodrigues, A. D. & Cabral, A. S. A. C. (2012). Tupian. In L. Campbell & V. Grondona
(Eds.), The Indigenous Languages of South America: A Comprehensive Guide (pp. 59-166).

Berlin: De Gruyter Mouton.

Sandy, C. & O’Hagan, Z. (2020). A phonological sketch of Omagua. International Journal
of American Linguistics, 86(1), 1-37.

Schleicher, C. O. (1998). Comparative and internal reconstruction of the Tupi-Guarani

language family. PhD thesis, University of Wisconsin-Madison.

Siegel, ]. (2007). Transmission and transfer. In S. Matthews, L. Lim, & U. Ansaldo (Eds.),

Deconstructing creole. John Benjamins Publishing Company.

Thomason, S. G. & Kaufman, T. (1988). Language Contact, Creolization, and Genetic

Linguistics. Berkeley: University of California Press.
Vallejos, R. (2010). A grammar of Kokama-Kokamilla. PhD thesis, University of Oregon.

Vallejos, R. & Amias, R. (2015). Diccionario kukama-kukamiria / castellano. Iquitos:

FORMABIAP.



Chapter 6. Conclusions 6.2. Future research

Weiss, M. (2014). The comparative method. In C. Bowern & B. Evans (Eds.), The Routledge
Handbook of Historical Linguistics. Routledge Handbooks Online.

Winford, D. (2003). An introduction to contact linguistics. Oxford: Blackwell.



Appendices



Appendix A

List of cognate sets

The following appendix is the list of all the cognate sets on which the results and the

discussion in this thesis are based. The original lexical data were drawn from the Tupi-

Guarani Comparative Lexical Dataset (see Chousou-Polydouri et al., 2019). Any work

which wishes to cite the data in this appendix should cite Chousou-Polydouri et al. (2019),

ie.:

Chousou-Polydouri, Natalia, Lev Michael, and Zachary 0'Hagan. 2019.

Tupi-Guarani Comparative Lexical Dataset. Unpublished database.

NO. SET OMAGUA KOKAMA TUPINAMBA
1 ACHIOTE ruku ruku uruku

2 AFTER sakapiri tsakapiri takip™éri
3 AFTERNOON karukatai  karuka karuka

4 AGOUTI akuti akuti akuti

5 AJi ikii iki ki?ipa

6 ALL upai upi opafi

7 ALSO~ALREADY awi aj af3é

8 ANGRY jumira jumira jemotird

9 ANT sasiwa tsatsiwa tasifa

10 ANTEATER tamanu tamana tamanduéd
11 ARM jiwa jiwa jipa

12 ARMADILLO tatu tatu tatu
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NO.

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

SET

ARRIVE (INTR.)
ARROW
ASHES
ATTACH

AUNT

AXE

BACK

BAD

BAT

BATHE (INTR.)
BE BORN (INTR.)
BE DRY

BE FAT

BE ODOROUS
BE SCARED
BEARD

BEAT

BED

BELLY BUTTON
BENT

BIG

BIRD

BITTER
BLACK

BLOOD

BOIL (TR.)
BONE
BORROW
BRAIN
BRANCH
BREAST
BRING (TR.)
BROTHER (F. EGO)
BURN

BURST

OMAGUA
jaufima
uwa
tanimuka
ujari
jaift

jit
jatukupr
aisI
anira
jasuka
uwari
ikana
ikiriwasu
fapuni
isii
muta
inupa
tupa
mirua
japara
wasu
wira
irawa
suni

sui
apupuri
kanuara
ipiru
aprtuma
sakama
kama
Iruri
kiwira
ukai

upuka

—90 —

KOKAMA
jawatfima
uwa
tanimuka
ujari
jajtfi

ji
jatukupe
ajtse
anira
jatsuka
uwari
ikana
ikiratsu
tfapuni
itse
muta
inupa
tupa
mirwa
japara
watsu
wira
irawa
tsuni
tsuwi
apapuri
kanwara
ipiru
apetima
tsakami
kama
erura
kiwira
uki
upuka

TUPINAMBA
g“asema
u?ipa
tanimbuka
jara

ajfé

ji
atukupé
jeaseja
andiré
jasuka
ara

kana
kira
tiap“ana
sija
amotafa
nupa
tupafa
puru?a
apara
gVasu
gVird
roPa
una

ug“i
pupura
kana
poru
aputu?uma
aka
kama
rura
kiPira
kaja
poka
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NO.

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

SET

BURY (TR.)
BUTTERFLY
CAIMAN

CALL (TR.)
CANDELA~FIRE
CANOE
CATFISH
CHACRA
CHAMELEON
CHEST

CICADA

CLAY
CLOUD~FOG
COCKROACH
COLLARED PECCARY
COME (INTR.)
COMPANION
COOK
COPULATE
CORN

COTTON

COVER (TR.)
CROSS

CRY (INTR.)
CULTIVATE (TR.)
CURE

CUT

CUT HAIR
CUTBANK
DANCE (INTR.)
DAUGHTER (M. EGO)
DAWN

DEEP

DEER

DEFECATE (INTR.)

OMAGUA KOKAMA

jatima
panama
jakari
sapukui
tata
tara
mani
kuu
smimu
putia
jakirana
tawa
iwitini
arawi
taitatu
uri

Irua

iji
minuka
awati
amaniu
jasai
sasawa
jafua
kupr
musana
jasikata
japina
iwama
japurafi
taira

k% mma
tipt
isiwasu

kapr

—91 —

jatima
panama
jakari
tsapuki
tata
irara
mani

ku
tsenemu
putja
jakirana
tawa
twitini
arawi
tajtatu
uri

irwa

iji
menuka
awati
amanju
jatse
tsatsawa
jatfu
kupe
mutsana
jatsikataka
japina
iwama
japurat{i
tajra
kwema
tipt
itsiwatsu

kape

TUPINAMBA
tima
panama
jakaré
sapukaja
tatd
tgara
mandi?{
ko
senembi
poti?a
jakirana
tag“a
ipitina
araf3é
tajtetu
ura

irt

jipa
meno
aPati
amaniju
aso?{
sasafa
jase?6
kopira
posana
asika
apina
ifitama
poraseja
tajira
ko?ema
tipt
sug¥asu

ka?apia
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83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

SET

DIG

DOOR

DRIP (INTR.)
DRUNK

DRY (V.)
DUST~SAND
EAR

EGG
ENCOUNTER
ENTER
EYE~FACE
FALL (INTR.)
FAR
FAT~LARD
FELLOW MAN
FIREFLY
FISH

FISH (TR.)
FISH POISON
FISHING NET
FLAME (V.)
FLAT

FLY

FLY (INTR.)
FOOT
FOREST
FORGET (TR.)

FOUR

FRIEND~LOVER

FROG

FRUIT

GARBAGE

GIVE

GO DOWNRIVER (INTR.)

GOURD

OMAGUA
fukai
jakina
atukira
saipura
tipa
kui
nami
supia
sawiti
aki
sisa
ukukui
amusI
ikawa
japisara
mua
ipira
siki
timu
pisa
sin1
piwa
micu
UWIWI
pita
kawa
sisarai
rruaka
tiwasa
kururu
ia

iti

mi
asirika

kuja

—92—

KOKAMA
tfiwiki
jakina
atikiri
tsajpura
tipa
kuj
nami
tsupja
tsawiti
aki
tsitsa
ukuki
amutse
ikawa
njapitsara
muwa
ipira
tsiki
timu
pitsa
tsene
pewa
meru
uwe
pita
kawa
tsitsari
irwaka
tiwatsa
kururu
ija

it

mi
atsirika

kuja

TUPINAMBA
sifikoja
okendafia
tikira
safjeipora
tipafa
kuj
nambi
upi?a
sofaiti
eiké

esa

kuja

amo
kafa
apifara
mamua
piré
sekija
timbd
pisa
sendi
pepa
mberu
Bepé

pita

ka?a
sesaraja
iru
atiffasafia
kururu
74

iti
me?ena
sirika

kuja
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118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152

SET

GRAB
GRANDCHILD (F. EGO)
GRANDFATHER
GRASS

GREEN

GRILL
HAMMOCK
HAND

HAPPY

HARD

HEAD

HEAR (TR.)
HEART

HEAVY
HIGH UP (ADV.)
HOLE

HORN
HORSEFLY
HOUSE
HOWLER MONKEY
HUNGRY

HURT
HUSBAND
INDIGENOUS PERSON
INVITE (TR.)
ISLAND
JOIN~ATTACH
KILL

KNIFE

LAKE

LAND

LARVA

LATE

LEAVE (TR.)

LEAVE FROM (INTR.)

OMAGUA KOKAMA

japifika
rimiariru
amui
kapi
ikira
jura

ini

pua
sariwa
jumuata
jaki
smu

ja

ipufi
twati
k¥ara
ijjaka
mutuka
uka
akiki
jamafi
safi
mina
tapija
parisara
ipau
jatirt
ajuka
kifi
ipasu
tujuka
ura
ipisa
ifari

ufima

japitfika
rimjariru
amwi
kapi
ikira
jura

ini
puwa
tsariwa
tata
jaki
tsenu
ija
iputfi
twati
kwara
ijjaka
mutuka
uka
akiki
jamat(i
tsatfi
mena
tapija
paritsara
ipwa
jatirt
ajuka
kitfi
ipatsu
tujuka
ura
ipitsa
itfari

utfima

TUPINAMBA
pisika
tembiarird
amija
kapi?i
kira
juré

ini

po

orifa
ata
akana
sendufa
nita
posija
iaté
k¥ara
aka
mutuka
oka
akiki
ambiasi
asi
mena
tapi?ija
paresara
ipa?i
atira
juka
kisé
upafa
tujuka
ura
pisajé
sejara

s€ma



Appendix A. List of cognate sets

NO.

153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

SET
LIVER~HEART
LONG

LONG TIME AGO
LOOK (INTR.)
LOOK FOR (TR.)
LOSE WAY

LOSE ONESELF
LOUSE
LUNG~BREATHE (INTR.)
MACAW
MANIOC FLOUR
MANY~MUCH
MIX (TR.)~PRESS
MONKEY

MOON
MOSQUITO
MOURN
MOUSE~RAT
MOUTH

NAIL (BODY PART)
NAME
NECK~THROAT
NEPHEW

NEW

NIGHT

NOSE

OBEY (TR.)
OPEN (TR.)
OTHER

OWNER

PACA

PADDLE (N.)
PAINT~WRITE
PATH

PATIO

OMAGUA KOKAMA

pia pia
ipuku ipuku
iminua iminwa
umai umi
fikari tfikari
supara tsupara
kajma kajima
kiwa kiwa
putu putu
arara arara

ui uwi

fita tfita
kamiki kamika
kai kaj

jast jatsi
jatia jatju
sapiru tsapiru
sanuja tsanuja
juru juru
pisapi pitsape
ira ira
jafuka jatfuka
mimiria memiria
pisasu ipitsatsu
ipisa ipitsa
tii ti
sapiari tsapjari
ipika epeka
amua amwa
jara jara
paka paka
japukuita  japukita
k%atiara kwatjara
pu pe
ukara ukara
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TUPINAMBA
pita
puku
umua
ma?e
sekara
sopara
kanema
kifa
pitu
arara
u?i

seta
kambika
ka?i

jast
nati?d
sapird
sauja
juru
pisapé
era
aseoka
membira
pisasu
pisajé

ti
sapjara
peka
amo
jara
paka
pukujtafa
k%atiara
pé

okara



Appendix A.

List of cognate sets

NO.
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222

SET

PEANUT
PERSON

PET
PINEAPPLE
PIRANHA

PIT VIPER SP.
PLANT (TR.)
POOR

PREY

RAIN

RED

REST (INTR.)
RETURN (INTR.)
RIVER

ROAST (TR.)
ROCK~SHAKE
ROPE~THREAD
ROUND
SANDFLY
SAP~CAUIM
SCRAPE (TR.)
SHAMAN
SHINE (INTR.)
SHOUT

SING (INTR.)

SISTER

SISTER-IN-LAW (F. EGO)

SIT (INTR.)
SKIN

SLOTH

SMELL (INTR., TR.)

SMOKE (N.)
SMOKE FOOD
SMOOTH

SNAKE

OMAGUA
munui
awa
mima
nana
ipirai
jararaka
jatima
pariasu
miara
amana
pitani
japitu
Irrwa
parana
mitfira
wiuta
inimu
japua
mariwi
kai
karai
sumi
pira
sasima
ikara
kunia
uki
japika
piruara
ai
srtuni
tatatini
mimukai
isima

mui

KOKAMA
muni
awa
mima
nana
ipiri
jararaka
jatima
parjatsu
mjara
amana
pitani
japitu
iriwa
parana
mitfira
wiwita
inimu
japwa
mariwi
kaj

kari
tsumi
pera
tsatsatsima
ikara
kunja
uki
japika
pirwara
ai
tsetuni
tatatini
memuki
itsima

muj

TUPINAMBA
mandufi
afja
emimbafia
nani
pirana
jararaka
tima
poreausufia
embiara
amana
pirana
putu?d
jerefPa
parana
mifira
moag*tag"i
inimb6
apu?a
marig™i
kawi
karaja
sumé
PeraPa
sasema
nerenara
kupa
uke?{
g“apika
piruera
ari

setuna
tatatina
moka?é
sima

mboja



Appendix A. List of cognate sets
NO. SET OMAGUA KOKAMA TUPINAMBA
223  soN (M. EGO) tairia tairia ta?ira
224  SORUBIM SP. surui tsuri surufi
225  SPICY tai taj taja
226  SPIDER janu janu nandui
227  SPILL~POUR ifini itfini ena
228  SPIRIT mai maj mba?é
229  sPLIT (TR.) pIst petse pesé
230 STAR sIsu tsetsu seifu
231  STEAL (TR.) muna muna monda
232 STEM iwa iwa iBa
233 STONE itaki itaki itaki
234  STRAIN (TR.) jumukua jumuka mog“afla
235 SOUND (V) ipu ipu pl
236 SUN k%Varafi kwaratfi kVarasi
237  swALLOW (V.) jumukuni  jumukuni mokona
238  SWEAT (INTR.) st tsiji sitaja
239  SWEET SII tse se?e
240  SWEET POTATO itika itika jetika
241 TAIL sti tsuwi uaja
242 TAPIR tapira tapira tapi?ira
243  TERMITE kupia kupea kupi?i
244 THIGH sitima tsutima etima
245 THIN miri miri mirT
246 THING marai mari mard
247  THORN jua juwa juati
248 THREE musapirika mutsapirika mosapit
249 THROW atika itika itika
250 THUNDER tupana tupa tupana
251  TIRED kania kanju kane?d
252  TOBACCO prtima petima petimbu
253 TONGUE kumira kumira apeki
254  TREE iwira twira ipira
255 TOOTH sai tsaj aja
256 TwO mukuika mukujka mokoj
257  URINATE (INTR.) kYaruka kwaruka karuka
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NO.

258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275

SET
VILLAGE~LAND
VINE

VULTURE

VULVA

WASP

WATER

WHITE
WHITE-LIPPED PECCARY
WIDE

WIFE

WIND

WING
WORM~LARVA
WRAP

YELLOW
YESTERDAY
YOUNG MAN

YOUNG WOMAN

OMAGUA
ritama
ifipu
urupu
tamatia
kawa
tia

tini
tajasu
Iprwasu
mirikua
iwitu
pIpu
sasuka
juana
iju
ikVafi
kunumi

kuniatai

KOKAMA
ritama
itfipu
urupu
tamatja
kawa

tija

tini
tajatsu
epewatsu
mirikwa
iwitu
pepu
tsatsuka
juwana
iju
ikwat(i
kunumi

kunjati

TUPINAMBA

tetama
isipd
urupu
tamati?a
kafa

ti

tina
tajasu
pig¥asu
embirekd
ipitu
pepo
sisoka
uPana
jupa
k%¥eisé
kurumi

kupatai



Appendix B

Source code and raw datasets

The following appendix contains the Python code for automatic cognate detection and
alignment for Omagua, Kokama, and Tupinamba. The spreadsheet files with the LingPy
input and output are too large to be included here, but can be downloaded separately on
https://lup.lub.lu.se/student-papers as an appendix to this thesis. These spread-
sheets contain the original lexical data analyzed by LingPy, and the result of the cognate
detection and alignment, which was then uploaded to EDICTOR and manually corrected
there, as described in section 3.2. The algorithms were run by undergraduate student Eric
Chen at UC Berkeley, while the data preparation and the manual editing were performed

by the author.

# coding: utf-8

# In[1]:

import lingpy as 1lp

import pandas as pd

import re

from functools import reduce

# In[2]:

pd.set_option('display.max_rows', 2000)
pd.set_option('display.max_columns', 50)

# # Tokenize
# In[3]:
false_affricate = re.compile(r'(["t])([s])")

def tokenize(fun):

replacement_dict = {' ': '_', '=‘': '+' 'N': ''}
for original, replacement in replacement_dict.items():
fun = fun.replace(original, replacement)

subbed = false_affricate.sub(r'\1-\2', fun)


https://lup.lub.lu.se/student-papers

Appendix B. Source code and raw datasets

return lp.ipa2tokens(subbed, semi_diacritics='s', merge_vowels=False, merge_geminates=False)
# ## Omagua
# In[4]:
df _oma = pd.read_csv('omagua.csv', encoding='utf8', keep_default_na=False)
df _oma = df_omal[1l:]
print (f'Omagua average number of forms per meaning: {df_oma.TUE.count() / df_oma.TUE.nunique()}')

# In[5]:

df _oma['TOKENS'] = df_oma['FUN'].apply(tokenize)
df_oma

# In[6]:

oma_token_sets = df_omal['TOKENS'].apply(set)
reduce(set.union, oma_token_sets.tolist())

# ## Kokama

# In[7]:

df _kok = pd.read_csv('kokama.csv', encoding='utf8', keep_default_na=False)

df_kok = df_kok[1:]

print (f 'Kokama average number of forms per meaning: {df_kok.TUE.count() / df_kok.TUE.nunique()}"')

# In[8]:

df _kok ['TOKENS'] = df_kok['FUN'].apply(tokenize)
df _kok

# In[9]:

kok_token_sets = df_kok['TOKENS'].apply(set)
reduce (set.union, kok_token_sets.tolist())

# ## Tupinamba

# In[10]:

df _tup = pd.read_csv('tupinamba.csv', encoding='utf8', keep_default_na=False)

df _tup = df_tupl[1:]

print (f'Tupinamba average number of forms per meaning: {df_tup.TUE.count() / df_tup.TUE.nunique()}')

# In[11]:

df _tup['TOKENS'] = df_tup['FUN'].apply(tokenize)
df _tup

# In[12]:

tup_token_sets = df_tup['TOKENS'].apply(set)
reduce (set.union, tup_token_sets.tolist())

# # Combine data

# In[13]:

df _oma['DOCULECT'] = 'Omagua'

df _kok ['DOCULECT'] = 'Kokama'

df _tup['DOCULECT'] = 'Tupinamba'

def fix_empty_concept (concept):
return concept if concept else 'NONE'

df _wordlist = pd.concat([df_oma, df_kok, df_tup], ignore_index=True)

df _wordlist = df_wordlist.rename(index=str, columns={'FUN': 'IPA', 'TUE': 'CONCEPT'})
df _wordlist ['TOKENS'] = df_wordlist['TOKENS'].apply(' '.join)

df _wordlist ['CONCEPT'] = df_wordlist['CONCEPT'].apply(fix_empty_concept)

df _wordlist
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# Inl[14]:

# convert to tsv format that lexstat wants as input

df _wordlist.to_csv('wordlist.csv', index=False, encoding='utf8')
wordlist = lp.basic.wordlist.get_wordlist('wordlist.csv')
wordlist.output('tsv', filename='wordlist')

# # Cognate detection
# In[15]:

lex = lp.LexStat('wordlist.tsv', check=True)
lex.cols

# In[16]:

lex.get_scorer (runs=10000)
lex.output('tsv', filename='tupi-guarani.bin')

# In[17]:
lex.cluster (method="'lexstat', threshold=0.55, ref='cogid', cluster_method='infomap')

# # Alignment analysis

# In[18]:

alm = 1lp.Alignments(lex, ref='cogid', segments='tokens')
alm.align(method='library', scoredict=lex.cscorer)

# In[19]:

alm.output('html', filename='tupi-guarani_alignment')
alm.output('tsv', filename='tupi-guarani_alignment')
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