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Abstract
The Cariban language family originally had abouts®@members, of which 20 or more languages
are still spoken today. Among these languages, mséhyack thorough studies. The number of
speakers of the different Cariban languages vdres 12,000 to three individuals. Arara is
among the languages that have a reasonable nurhbpeakers, but it is poorly described. This
paper attempts to complement the existing studyepresenting an analysis of the phonological
system of the language.

This study examines the vowel and consonant iovest, and their allophonic variation. The
main process observed is assimilation. Stressaldgllstructure, consonant clusters and vowel
sequences are also investigated. The phonetictigagsn focuses on both the articulatory and
acoustic phonetics. Duration and vowel qualitytheemain cues analyzed. Aspects of an acoustic
analysis of consonants are explored to a lessaeédedhe analysis offered here consists of an
initial exploration of the language. It should b&essed that in-depth investigation of the

phonology of Arara remains is still to be done.
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1. Introduction
Arara is a Cariban language spoken in northerniBpbgzabout 300 individuals. The language is
also known ag\rara do Parain order to differentiate the group from other Argroups located in
the country, such as Arara Shawadawaafa do Acr¢, a Panoan language, and Arara Karo
(Arara de Rondonig a Tupian language. In this study, | will use twerd ‘Arara’, literally
‘macaw’ in Portuguese, to refer only to the Caril#aara language. In the following, an analysis
of the sound system of Arara is offered. Nativeakpes generally recognize dialectal variation;
however, phonologically, the two existing dialeats very similar. This study is based mainly on
the variety spoken in the village @fachoeira Secaalthough | will also mention features of the
dialect spoken in thearanjal village. The only other Arara villag®plta Grande do Xinguhas
no remaining speakers. | start with a brief dgdion of the sociolinguistic situation in the
villages as well as the place of the language énCGhriban family. In the second section, | present
and discuss the consonant inventory. In the thaatien, | describe the vowel inventory. This is
followed by a description of the stress pattern isghonetic correlates. In section five, | prdsen
the syllable structure along with the consonanstelts and vowel sequences attested in the corpus.

1.1The Arara language and the Cariban linguistic famil
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Map 1.% Arara geographic localization. Adapted from UNESR@ractive Atlas of the World’'s Languages in
Danger. Available at: http://www.unesco.org/cultigie/index.php?pg=00206.



The Cariban linguistic family consists of approxtelg 25 living languages that can be found in a
large area of the Amazon region, including Venezud&lolombia, Guyana, French Guiana,
Suriname and BraZil In Brazil, most of the Cariban languages areritisted in two major
branches: a northern branch, found in the northestmegion of the country, north of the Amazon
river, and a southern branch, primarily locatedhie Xingu indigenous aréaThe Arara people
live in isolation from other Cariban peoples, belagated between the two major concentrations
of Cariban groups (see map 1). They are surroubhgiéicipian groups, such as Assurini, Araweté,
Juruna, among others.

The exact position of Arara within the Cariban fpnaind its relation to other languages is still
not very clear, especially since the available natdas not been sufficient to provide a solid
basis for comparison. Rodrigues (1986), based mainlthe similarity of some lexical items,
proposed Arara as the most closely related langtadkpeng. Pachéco (2001) also presented
some shared lexical items, but in addition compaethe morphosyntactic features, thereby
reinforcing the genetic relationship. Furthermdfeira and Franchetto (2005) have suggested that
Arara is also closely related to Bakairi and ldssely related to Kuikurd In their view, the three
languages- Arara, lkpeng and Baikari- form a subgrwithin the southern branch, which they
called the ‘Pekodidh subgroup. However, further comparison of the nhafpgy and syntax in
these languages is still necessary in order tatagseexact degree of affinity that Arara holds in
relation to Ikpeng and Baikari. A classification Afara within the southern Cariban languages
would contribute to the complete description of linguistic family and, more broadly, it would
provide support to various proposals regardinghigration of the Cariban groups, as observed by

Meira and Franchetto (2005).

! The count of languages presented here followsaV{€i@06). For an overview of extant classificatiohthe Cariban
family, see Gildea (1992, 1998).

2 parque Indigena do Xingu

® However, this work adopted the classification présd in Rodrigues (1986) and Pachéco (2001), aasl ot
evaluated independently with Arara data.

* The name comes from the words for ‘woman’ in Bekpekodo’, and Ikpeng ‘petkom’ (Meira and Fraedto,
2005).



1.2 The Arara people and the sociolinguistic situatio
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Map 2. Arara indigenous areas. Adapted from UNERQ6Xeractive Atlas of the World’s Languages in Ban

The Arara people, as the group is called in Pogsgurefer to themselves asfsymo] which
means ‘the people, we’. Currently, they live inethivillagesArara (Laranjal), Cachoeira Seca do
Iriri andArara da Volta Grande do Xinghe first two villages are locatezh the banks of the
Iriri river, a tributary to the Xingu River, anddlother village is located more to the north, an th
right banks of the lower Xingu River (see map 2).thelLaranjal village, there are 236 native
speakers. A smaller number of Arara speakers isdfan theCachoeira Secaillage, where there
are 98 individuals, all native speakers. The grvam the third villageArara da Volta Grande do
Xingu, have only recently identified themselves as Amdeacendants. Since 2008, the Brazilian
authorities have recognized their claim. This comityjuhas 98 inhabitants, none of whom speaks
Arara; however, there is interest in learning treguagg

The Arara communities are essentially young andpecm®d of mostly children and teenagers,

along with some adults and a few elderly peopleCdchoeira SecandLaranjal, only the older

® Fundagéio Nacional da SaugEUNASA), census 2009.



members of the communities can be considered nanais. The majority of the population has
some proficiency in the national language, Portaguevhich is acquired mainly through school
and television.

According to the UNESCO classification presentedhe Interactive Atlas of the World’s
Languages in Danger (2009), the Arara languageegpttesent is considered ‘vulnerable’, which is
defined as a language community where most childpeiak the language, but it may be restricted
to certain domains (e.g., the home). ‘Vulneraldethie lowest degree of endangerment considered
by the UNESCO classification. As such, notwithstagdhe small number of Arara speakers, this
classification apparently suggests that the simais not quite alarming. Relative to many
Brazilian native languages that are severely enelaog (with languages from many different
families having only a handful of speakers, suciasru [Tupi] and Oro Win [Chapacura)), this
may be the case. However, the current classifinabf Arara does not mean that the language
deserves less attention or is somehow safe. THangerment status of the language implies a
shift in the transmission and use of the nativegglamge, even while some transmission is still
taking place. Therefore, this status shows thgenitrinitiatives should be carried out in favor of
the documentation and maintenance of this language.

The Arara economy is built around what the peopléect or hunt in the forest. The river is
also an important source of subsistence, as welhedruits and root crops cultivated on small
farms. In addition, some families raise chickend daocks. These sources of livelihood form a
natural cycle based on the dry and rainy seasa@ndescribed in detail in Teixeira-Pinto (1997).
Nowadays, a few people earn a salary in the vilageing employed as nursing assistants.
Another way to earn money is by selling handicraftdshe nearest city, Altamira (PA, Brazil).
Sometimes, people move to this city temporarilyorder to work and bring goods back to the

village, including sugar, coffee, salt, batteried alothes, among other things.



1.3 Previous studies
The Arara people became well-known in the 1970’sinduthe construction of the Trans-
Amazonian Highway, which passed right through tfeaavhere some of their groups were living
at the time. Previously, the Arara people weresm@red to be extinct. The advent of highway
construction in the area brought national attentmthis indigenous group that many believed had
already disappeared. The ‘Brazilian expansion’ i forest fueled an antagonistic relationship
between the Arara people and the non-indigenoupl@edfter many years of solid resistance
involving the loss of many lives, the last grougemed permanent contact with the Brazilian
Bureau of Indigenous Affairs (FUNA)in the late years of the 1980’s. Since then, abemof
studies on the Arara people and their language Hasen carried out, mainly from an
anthropological perspective.

Teixeira-Pinto (1997) presents the most extensigekwan ethnographic description that has
as its central theme the analysis of tlegpari’ ritual, a celebration involving trophies formedrfro
the skulls of enemies. Among other anthropologieatks, Coelho (2003) examines the lyrics of
some traditional songs, and Estival (1991) dessribstrumental music performances that are part
of a ritual in the dry season.

There are two preliminary linguistic studies: Is&miza (1988) and Shirley Souza (1993). The
former is a survey based only on the variety spakethe Laranjal village. It presents a detailed
phonetic transcription of the language. This trapsion includes: complex segments such as a

pre-fricative lateral, initially devoiced glides,\wy jj], and partially voiced nasals [mmmn]; a
voiced dental implosive {I ]; and, among other peculiarities, lowered andedhiarticulation
(represented by the symbols,*™" ) and retracted and advanced articulatiori () of the

vowels. Souza’s phonemic analysis results in 1kaoant segments,/t, k, t[, m, n, n, 1, 1, w, j/

and 6 vowelsd, e, i, i, 0, u/. The elaborate phonetic inventory he presentsidollowed by an

® The Brazilian federal institute that is resporssitur the indigenous peoples of Brazil.



instrumental phonetic analysis of any kind. Theosécstudy (Souza 1993) focuses on an analysis
of some Arara morphological features. In this dgsion, the voiced plosives are given phonemic
status, which is different from the earlier anadysresented in Souza (1988). None of these works
discusses aspects of the dialect spokdéaichoeira Seca

1.4The data
The data analyzed in this study were recorded enfigld by the linguist Vilacy Galucio and the
author during a visit of two weeks to the villaggsLaranjal and Cachoeira Secan July 2009.
The main collaborators were nine native speakefsafa. Four of them are fro@achoeira Seca
Tybribi [tib’ri'bi], lau [jaw], Tjoktjogulo [[ok't[ogulo] (known as Arapuka) and Kuit [kt three
men and one woman, respectively. The other fivefaye Laranjal: Lalau [la'law], Toliktu
[tolik"tu], Motibi [mot[ibi], Moko [moko] and Akui [akui], two women and three men,
respectively The age of the main consultants ranges from 2QijAk 35 (Motibi) years old.

The corpus consists of approximately 600 lexicamg recorded with a Marantz recording
device and head worn microphone. The elicitatissisms were based on a 400 word list, which
was adapted from the Swadesh list for use in theazam region by the linguists dfluseu
Paraense Emilio Goelda Brazilian federal research institute. The lisbiganized by semantic
fields; there are references to cultural obje@asné and flora commonly found in the area, kinship
terms, body parts, elements of nature, and baammpatical items. In addition, the corpus
contains words from the Carib comparative list mhgeSpike Gildea, some verbal and nominal
paradigms as well as some brief sentences.

1.5Presentation
The International Phonetic Alphabet (IPA) compriseset of symbols and diacritics that have
been consistently used to describe languages afa@lind the world. In this report, | generally use
IPA symbols and their usual phonetic values fompproximate specification of the articulations
of Arara sounds. The present analysis follows tlesgntational model of tHéustrations of the

IPA found in TheJournal of the International Phonetic AssociatialiFA). This journal is
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“especially concerned with the theory behind thermational Phonetic Alphabet and discussions
of the use of symbols for illustrating the phonedicuctures of a wide variety of languages”
(http://journals.cambridge.org/action/displayJolftpd=IPA). | follow traditional phonemic
theory and incorporate some aspects of theoridshidnze their basis in the distinctive features
analysis, such as that outlined in the seminal v@oknd Pattern of English (SPE) (Chomsky and
Halle, 1968).
2. The Arara consonant inventory
In table one, | present the consonant inventorpraia. Allophonic variation and distribution of

each phoneme will be discussed organized aroungtatatlasses of segments. Phonologically

significant contrasts will be illustrated throudtet(near) minimal pairs presented in the following

subsections.
Bilabial | Alveolar | Palatal Velar

Plosives p b t d k g
Affricate tf
Nasal m n 1
Flap r
Lateral |
Approximant w j

Table 1. Phonemic consonahts

2.1Plosives

Arara plosivesy, t, k, b, d, g/ are produced as unaspirated consonants. Inottie gosition, the
phonemesy), t, k/ are pronounced mostly as non-released consorastsy words like fi'rok’]
‘black fly’, [ibit'] ‘female’, [pik'tu] ‘drink’, [ tagwet'kém] ‘sugar, sweet’.

Voiceless plosives occur in syllabic onset or coas,in fop.kak] ‘bow’, [ek.tan] ‘(tree)
branch’. Voiced plosives can also occur in syllaimset or coda positions, but do not occur in the
peripheries of the word. In internal coda posititrese phonemes only occur when followed by
the approximants /k, w/, as in §.dab’.rtin] ‘door’, [ig”.'ru] ‘tapioca, beiju’; [kut.kug.'wi] ‘hawk

sp.’; [od.!'wat] ‘hammoc’; [wagwak] ‘jacupembd [ug’.liin.'mo] ‘our tongue’. Within a single

" A voiceless glottal fricative consonant [h] wateated in the wordskfihku] ‘owl sp.” and [kahkii] ‘female name’,
however further studies need to be carried outdeto understand the distribution of this segment

11



morpheme (non-derived word) the sequence [C.j] (@sipe) has not been observed (but see
allophones of /t/).

The voiced plosives occupy an interesting positirothe Arara system: they have apparently
become fully independent phonemes through recem¢élolements It is common for Cariban
languages to have only a series of voiceless @esin their consonant inventories, sometimes
with voiced allophones (Meira, 2005). In Arara, soifmnear-) minimal pairs demonstrate the
contrast between the voiced and voiceless seri¢isesk sounds in an intervocalic position (see

examples in (1)).

(1) /pl-Ibl It/-1d/ Ik/-b/
[#pi] ‘root sp €ard)’ [mi'ta] ‘monkey sp.’ [wakat'] ‘alligator’
[ibi] ‘stone’ [mida] ‘wait’ [ wa'ga] ‘white vulture”
[wapi] ‘tabocaarrow’ [wa'go] ‘sloth sp.’

[wabi] ‘fish sp. (peixe-cachorry

Free variation in intervocalic position has beetestéd in certain words, as iib¢na'ri] ~
[ipona'ri] ‘young leaf of tucum, [jo'go] ~ [jo'ko] ‘bee sp.’, [toro'e] ~ [idoro'e] ‘owl sp’. This
variation was observed in the data provided by speaker in particular and would appear to be
less frequent in the speech of other speakerdisgnsense, further elicitation with more speakers
would be worth in order to establish the exact Byoic stage of plosives contrast in the language
and if there is change in progress. Free variatiag been attested in other positions as well.
However, in careful speech, only the voicelessergroccurs in the peripheral positions of words.
As for variation in the word-final position, the moeleased plosives can be perceptually
ambiguous when perceived out of context. This estduthe voice lag of the previous vowel that is
sufficiently long to give the impression of a valceonsonant. The waveform exemplifies the final

plosive of the wordtd'lut’/ [to'lud] ‘ripe, soft’.

® Recent studies- |. de Souza (1988) and S. de 4988)- disagree on the phonemic status of thiesives.
° Elicited only inLaranjal village. The collaborator froBachoeiravillage did not recognize this word.
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Figure 1. Waveform and spectrogram of the wesithit'/ [to'lud’] ‘ripe, soft’. Voice lag is highlighted.

A possible explanation of the variation outlinedoad can be found in the hypothesized
historical development of the voicing contrast iakBiri, one of the languages that are genetically
more closely related to Arara. Meira (2005) argined diachronically voiceless plosives became
voiced between vowels, except when they occurretbimsonant clusters. In this case, one of the
plosives became a glottal stop which was deletéshedrds (Proto-Carib *VCCV > *WCV >
Bakairi VCvoicgV (Meira, 2005), C=/p, t, k/), and a new seriesntérvocalic voiceless plosives
arose, which contrasted with the voiced plosives.Atara, such a diachronic process could
account for the fact that only voiceless plosivesun in careful speech at the peripheries of words.
In intervocalic position, as stops become voicegkiation arises; the older voiceless variants
alternate with the new voiced ones. This suggéstisvoiceless consonants are prone to vary with
their voiced counterparts, but not the other wayuad. When CC clusters are reduce to simple
voiceless plosives, some voiceless stops varyyfneeh their voiced counterparts (i.e. those that
had been simple voiceless plosives in intervogadisition), while others do not (i.e. those that
were part of CC clusters, or occurred at the penls of worlds). This would lead to
phonogenesis, in which ‘non-varying’ plosives woatthtrast with ‘varying’ plosives — the former
would be the new voiceless plosive phonemes, k/ and the latter the new voiced plosive

phonemeslty, d, g/. Later on, the voiced plosive phonemes stabilieéng always voiced]| d, g],

13



while the voiceless plosive phonemes /p, t, k/ beggain to become voiced, in intervocalic
position, creating variation ([p]~[b], [t]~[d], [K[g]) for at least some words. As a result, present-
day /k/ may be stable in some cases, as in the marib'ri] and vary in othersjdko]~[jo'go], but

/gl is always stable, as in the wordyfpu]. This is illustrated in the examples below.

(2) /Ix/ [K]~[g] [joko] ~[jo'go] ‘beesp.
Ikl [k]~[g]* [woko'ri] [wogo'ri]* ‘dog’
lgl [g]~[k]* [ogipu] [okipu]* ‘snake sp(jararaca)

The synchronically observed cases of clusters aitloiced plosive ¥, d, g/) always involve
another voiced consonant, usually an approximantr, %/, which never had a voiceless
counterpart). These cases are also probably thé ofdghe loss of vowels. Although one may not
exclude the possibility that a cluster with onetlugse voiced approximants might also be one of
the environments (like the intervocalic environmentwhich voiceless stops could likely become
voiced.

2.1.1 Some phonetic aspects of plosives
Voice onset time (VOT) corresponds to the intedyatween the plosive release and the voicing
onset of the next vowel. It differentiates voiceadd avoiceless categories of plosives in many
languages, such as English, Dutch, Tamil, Koreamra others (Lisker and Abramson, 1964).
This is also true for Arara. The main differencawsen voiced and voiceless plosive is the
presence of VOT in this last category. Sificed, g/ may be fully or partially voiced, vocal fold

vibration may not alone be indicative of the vogstatus of the plosive sounds.
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Figure 2. Waveform and spectrogram of a fully vdipéosive from the word /jege/ ‘Woodpeéker’.
As the figure 2 illustrates, fully voiced plosivpeesent small harmonic amplitudes during the
closure of the articulators, while partially voic@dosives tend not to present low-frequency

harmonics before the plosive release (cf. Figurasd3).
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Figure 3. Waveform and spectrogram of the velasiptorealized as partially voiced in the word /jeg@odpecker’.

In many languages, VOT of voiceless plosives isisee to place of articulation. Usually, /p/
presents the lowest VOT values, while /k/ shows tighest values: p < t < k. In addition,
aspirated plosives present higher VOT than their-aspirated counterpart’ p p, > t, K'> k.
Table 2 illustrates Arara VOT mean values of vassl plosives. The measurements come from
segments in the onset position of final and noalfsyllables of words pronounced in isolation.

The results demonstrate that plosives present 8T, that is, there is no aspiration. Bilabials
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and alveolar plosives present comparable VOTs la@dteatest VOT is characteristic of the velar

plosive, around 37 ms (see detailed descripticenafyzed words in section 4).

Non-final Final
p Mean 15 19
s. d. 5 7
t Mean 18 17
s. d. 5 8
k Mean 37 36
s. d. 9 9

Table 2. Mean values and standard deviation ofy@#es/OT in ms.

2.1.2 Voicing assimilation
Voicing assimilation in certain intervocalic positi is a general phenomenon in both villages.
Plosives occurring at word boundaries followed aneceded by vowels or the labiovelar glide
take over the voicing of these environméhfsee examples in (2)).

(2) Ipl Ikurep omro/ ‘you are beautiful=> [kureb#omro]
It/ lorinko tarik/ ‘big pan> [orinko#darik’]
/wampiat wanpe/ ‘bacabajuice is bitter'> [wampiad#wan+pe]
) Iwawri kurep/ ‘tasty bacabajuice’> [wawri#gurep’]

/tuduk wina/ ‘give it to me (imp.)'=> [tudug#wuna]

Voicing assimilation also occurs in word initialgion when a vocalic morpheme is attached
to the root. Some examples are in (3):
(3) /para'ta/ ‘plate’ = [i+bara'tdan] ‘my plate’
Ituk'to/ field” - [i+duk't3n] ‘my field’

Ipapal ‘father’ - [i+ba'pan] ‘my father’

Another context where voicing assimilation occugsni postnasal positions. A nasal causes a

following voiceless obstruent to be voiced, inchglithe affricate. However, contrary to the

191 use ‘+' to indicate morpheme boundaries andd#'word boundaries.
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previous voicing assimilation process, voicing @mlsition in nasal context does not apply to both
dialects. It would appear that only in tharanjal dialect is voicing assimilated, while in the
Cachoeira Secdalialectthe obstruents remain voiceless in this positidme &ssimilation process

occurs both within the morpheme and across morphHsyoedaries. Table 3 gives examples for

each dialect.
Word — gloss Laranjal Cachoeira Seca
/impo/ ‘pequifruit’ [i™bo] [i™po]
/kumanta/ ‘bean’ [kumanda] [kumén'ta]
Single morpheme | /imumt[i/ ‘head’ [im™d3i] [ima™t[i]
ligwam ko/ ‘sit (imp.)’ [igwam+go] [igwam+ko]
Morpheme boundarnytogwamte uro/ ‘| am sat’ [togwam+de#u'ro] | [togwam+teHu'Tro]
/imren pit[in/ ‘my son’s leg’
Word boundary Jugon kurep/ ‘handsome maifimrén#bitfin] [ugon#kurep’]

Table 3. Obstruents’ sonorization according to ealdge

Note that, as seen in section 2.1, the unique emvient where voicing assimilation does not
occur is within non-derived words, except in theesawhere the variations take place.

2.1.3 Allophones of /d/
In the Cachoeira Secdialect, the voiced alveolar plosive /d/ in intecalic position, or between a
vowel and the labiovelar glide /w/, can be pronathby curving the tongue tip up and back into
the mouth, resulting in a retroflex articulation] []. Sometimes, it can even be pronounced as a
retroflex flap ]. In the Figure 4, we can observe both possitdézations, which would appear to

be free variants of each other.
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Figure 4: Waveforms and spectrograms of the retxafbnsonants in intervocalic positionstk] (left) and[kodo]
(right). Allophones of /d/ in the wordrekodo/ ‘mouse sp’.

On the right, the retroflex is articulated as asple. We can observe a small amplitude of the
fundamental frequency in the waveform during thesete period, followed by a burst at the
release moment. On the left, when it was pronoumesed flap, there is no evidence of articulatory

closure or release. Some other examples:

(4) /odwat/ ‘hammock’ - [odwat] ~ [or'wat’],
ljedwet/ ‘my hammock’ -2 [jedwet’] ~ [jerwet]
/tudo/ ‘owl sp.’ - [tudo] ~ [tu'ro]

Besides, palatalization as a secondary articulatias attested. During the alveolar articulation
/d/, the front of the tongue may rise toward amke-Iposition before the high back vowel.
Palatalization occurs in words likedu/ ‘fire, firewood’ = [adu]; /jedu/ ‘beetle sp.’=> [je'd u];
fidukton/ ‘my field’ = [id'uk't3n].

In Laranjal, no retroflex articulation has been observed, h@ve¢he alveolar plosive /d/ can
be articulated as a flap]] as in idara/ ‘fly’ - [ira'ra] or /jedem/ ‘my husband-> [je'rém] .

2.1.4 Allophones of /t/

The voiceless alveolar plosive /t/ can be realiaedhe alveolar flapc] when it occurs in a word
boundary position in intervocalic environments.

(5) /pone tarik’/ -> [pone rarik’] (Or [pone darik’], as seen in 2.1.2)
‘big catfish’
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Iparu tit uro/ = [paru rir uro] (or [paru did uro])

‘l want water’

Neutralization of the alveolar /t/ and the affreedt/ occurs before the palatal glide /j/ or the

high front vowel /i/ (see affricate in section 2.3pme examples are:

(6) /onat jodo/ = [onat[odo] /kampot jatkiru/ 2 [kampot[atkuiru]
maize owner fire ash
‘maize’s owner’ ‘fire’s ash’
[ kut-ip-ta /-> [kut[ipta] fi-bit idwet'/ - [ibit[idwet']
3rL-take a bathruT 1s-wife hammock

‘we are going to take a bath’  ‘my wife’s hammock’

The corpus also presents a few examples whereaithstf being neutralized with the affricate,
the alveolar plosive /t/ is voiced in the enviromnmentioned above.

(7) [ wot itpin / > [woditpin] Iwot jepi/ = [wodjepi]

‘fishbone’ ‘fish scale’

Plosives phones are summarized in Table 4.

ol >[pl IV V, #, # | > [[IV.V, #, # K> [K V.V, #, #
[b]/ V_#V , V# V [/ _#, V_+, V_#i [g]/ V_#V, V# V
[b]/N_, V_V [f]/V_#V, V& V [g]/N_, V_V

[d]/V_#V, V& V, V_#
[d]/N_, V_V

Io/ = |[0]/ V_V /dl > |[d]/V_V Igl > |[g]/ V_V
[b]/_| [[]/V_V,V_w o]/ |
[b]/ r [M/V_V,V w [g]/ _r
[b] / _w [d]/V_V [g]/ _w

[d]/ u

Table 4. Plosives phones.

The above allophonic variations are optional. Thergme /t/ has four phones: [d], [[t[] and [t].

The allophones [t].d], [r], [t[]] may occur in the same environment, between vqvieis|t[] only
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occur before /i/, /j/. Voiced plosive allophone®g@eded by a nasal only occur in tharanjal
dialect. The phoneme /d/ can be realized @is:[{l, [c], [d] and [d]. The allophones [d].d], [t]
and ] may occur in intervocalic positions] [and [] also occur before the labiovelar glide /w/;
[d'] occurs before the high back vowel /u/. The réévofallophones only occur in th@achoeira
Secadialect, and in free variation with their non-oétex counterpartd] ~ [d], [c] ~ [¢]. Thus, in
the Laranjal dialect, only [d] and are allophones of /d/. In both dialects, voicddspves
allophones occur in intervocalic positions or beftite approximants /I, w, j/.
2.2 The affricate

Arara has a voiceless affricate phonenfie Its occurrence is restricted to syllabic onseifons.

This consonant is more frequent before /a/ arab/ih f[amit] ‘monkey sp.’ andifpiat]i] ‘arm’.

There are few examples in the corpus of this camsobefore /u/:Wo'tfim] ‘fish sp Piaba) and
before é/: [rdytjom] ‘bird sp’. It has not been observed occurringdoefthe other vowels /e/ and
/il. Notice that the simple alveolar /t/ also ocdaranalogous environment where the affricafe /

occurs. Some examples are:

@) [/ I
[mi't]an] ‘caterpillar’ [tagdnta'ga] | ‘butterfly’
[tJagakt[a'ga] |‘banana sp.’ [tiegro'do] |‘wood pecker sp.
[t]iin] ‘star’ [itu'tiin] ‘vagina’
[t]okt[ogulo] |‘male name, bird sp|[tokep] ‘put’
2.3Nasals

The nasal consonants /m,n/ of Arara can occur in the onset or coda positdm syllable. In
contrast to the other nasals, the velar nasal neseaurs word-initially. Nasal consonants do not
assimilate the place of articulation of adjacemgnsents. The alveolar nasal can be palatalized as

[n] before the high front and high back vowels athmfollowing examples:
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(9) /ongon+um™Y/ > [ony3pum] (domesticated) ‘cacao fruit’

/eniben/ - [epi'b&n] ‘carry’

There is an isolated example of the bilabial nasdlbeing realized as the bilabial plosive
[b]: [imnu] ~ [ibnu] ‘my meat, body’. This may be a result of diachoprocesses where *punu,
the proto-word for ‘flesh’, is nasalized after alsien, leading to the synchronic form /imnu/:
*punu™® > v-bunu-> v-bnu-> v-mnu. (Near) minimal pairs are presented belowllustrate the

phonemic status of each nasal consonant.

(20) /-1 Im/-Ib/
[iptin] ‘foot’ [iput’] ‘body hair, skin’ [indin] ‘belly’  [ibin]‘brother’
In/-/d/ /m/-Ip/
[id@in]‘jealousy’ [intin] ‘pig’s smell’ [imiin] ‘son’  [ipiin] ‘foot’
In/-Ik/ In/-l/
[k3n'po] ‘rain’ [kok'po] ‘wild fruit’ [onat] ‘mice’  [olat] ‘can’
In/-Iy/ /m/-In/
[an3n]'ink, painting” [an3n] ‘rest’ [im@in] ‘son’  [in@in] ‘pig’s smell’
In/-lg/
[in"ru] ‘your eye’ [ig"ru] ‘tapioca, beiju

2.4Liquids

The liquids are the lateral approximant /I/ and tiag@ /. The lateral /I/ occurs only in onset
position. In theCachoeira Secalialect, its pronunciation can be slight retrofl&ke flap f/ also
occurs only in onset position, but with a slighfelience between dialects. Only in t@achoeira
Secadialect are there occurrences of this phoneme ardinitial position. In corresponding

words in the_aranjal dialect, there is an initial vowel before the flag illustrated in (11).

(11)| Cachoeira Secd_aranjal | Gloss

[cut'pu] [ucut'pu] | ‘termite’

! The augmentative suffix ‘-um’ is also used to derthe domesticated status of a plant or animal.
2 Meira (2010) personal communication.
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[re're] [erere] | ‘bat’

['t3n] [o'r3n) ‘earth’
[raf'kat] [arat'kat] | ‘kingfisher’

Some minimal pairs of both phonemes are:

(22) /e/-N [r/-1d/
[i'ru] ‘older brother’ [i'lu] ‘tongue’ [a'ro] ‘lung’ [a'do] ‘fish sp (mand)’

[ibo'ri] ‘mouth, lip”  [iboli] ‘navel’

As observed in overviews of the language familythwiew exceptions (Bakairi, Ikpeng),
Cariban languages do not use to have a phonentinatisn between [I] and [r] (see Derbyshire
(1999) and Meira (2006)). In Arara, the flag) [epresents an interesting case of neutralization,
since it occurs as an allophone of two differendbrmes /r/ and /d/. This is exemplified in the
fact that[a'do] can vary with[a'ro] for /ado/ ‘fish sp (mand)’, but [a'ro] cannot vary with §do]

for /a'ro/ ‘lung’:

dl o
/ado/ fish sp." ~ [aro]
farol lung’  *[ado] VT |
[d] |

2.5 Glides
The glides are the palatgl And the labiovelaw/. Both of them are produced without friction.
The labiovelar /w/ is articulated with slight lipunding. These consonants frequently occur in the
onset position of a syllable. In the corpus analyzkere are only a few examples of these glides
in the word-final position, generally in proper nesn These are.jw] and [waj], both male
names. Also, the worckg.re.i] ‘non-indigenous person’ is sometimes pronouncedka. 'rej]™>.

Within a single word morpheme, the corpus doespresent any occurrences of glides in an

13 This last term is known as a “South-Americanismtias found in many indigenous languages of Amazobiit
whose origin is unclear. The fact that the morhaic word for non-indigenous isdot] suggests that [kare]] is
probably a loan word in the language.
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adjacent position to their closest vowels /i/ amd However, these glides segments are probably
best analyzed as phonemes in their own right, rdttee allophones of,/u/ in the onset position
of a syllable. The assigned phonemic status awaedsiences of four vowels in the same word, as
in [wa.jo] ‘gourd (cuia)’ (which could be [u.a.i.0]). Other examples, imting a minimal pair, are

presented in (13):

(13) [i'wet’] ‘his excrement’ [0ot] ‘tree sp. ¢umary’
[ibet] ‘his leg’ [wajugo] ‘irara’
[e'we] ‘palm tree sp.rurumury’ [iwajan]  * his/her plate’
[wa'jiim] ‘bee sp’

In our sample, there is one unique example fromChehoeira Secdialect where the palatal
approximant [j] appears to have a voiced affriddtg as an optional variant. This is in the word
lieli/>[dzeli] ‘'my vagina’. Variation has not been observed ireotivords.

Further analysis of Arara personal prefixation nhiglarify whether the glides belong to the
consonant class of phonemes, despite their vogahdity. Gimson (2001) explains that phonetic
criteria and phonological analysis may assign teffi€ categories to the same unit, for instance, the
consonantal function of the English glides /j, wé grovided by the article behavior when
combined with these segments. Thilig is pronouncedot/ or bi:/ before a vowel as ithe ear
/o1 ior/, and do/ before a consonant astime cat/do K'at/, the year/oo jior/, the watch/do wot|/.
This evidence demonstrates that /j, w/ belong ® ¢bnsonantal category, though they are
phonetically described as being vowel-like.

3. The Arara vowel inventory
As is typical for Cariban languages, Arara preseaiscontrastive oral vowels /e, i, i, o, u/.
Length and nasalization are not distinctive featuidowever, oral vowels can be nasalized to
some degree. It is common to perceive a phonetitagistop or a glottal fricative after a word or

an utterance that ends with a vowel. The glot@h sthus, may assume a demarcative function by
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signing morphological boundaries. The phonemic resttbetween each vowel is demonstrated

with the following (near) minimal pairs:

lel : fil : [al lol : il lel : il
[kube] ‘arrow’ [ko't[i] “fish sp.’ [ibet’] ‘his leg’
[kubi] ‘poisonous liana’ [ki't[i] ‘dust, dirt’ [ibit’] ‘his wife’

[kuba] ’'tatu’

lal : bl lel : lu/ lol : lel

[ibak’] ‘far’ [mo'be] ‘caja fruit’ [iwot] ‘his fish’

[ibok’] ‘above, on’ [mo'bu] ‘canoe’ [i'wet] ‘his excrement’
lol : lu/ il : il hl i

[t[igo] 'flea’ [i'put’] ‘his skin, body hair’ [jo'ru] ‘land tortoise’
[t[igu] ‘urine’ [#put’]'my skin, body hair’ [ju'ri] ‘pig mud’

3.1Acoustic analysis
The acoustic analysis presented below illustratesdnt frequencies of Arara vowels. The
analyzed vowels come from words pronounced in igolaby speakers of th€achoeira Seca
dialect. F1 and F2 were examined at five points along each Arara VoWewever, in some
tokens, fewer points were considered in order tmdatransition effects. The starting point of each
waveform was measured from the initial zero-cragsihthe first complete wave cycle. The end
point was measured from the final zero-crossingheflast cycle. The starting and ending points
were considered in relation with the formant fraggies, as illustrates figure 3. No quality change

was observed along the analyzed vowels.

* The lowest formant frequencies— F1 and F2— ageattoustic cues mostly used to characterize/igemtitalic
sounds (Ladefoged, 2001a; 2001b).
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Figure 5. Spectrogram and waveform of the last Vawthe word pilep'te/ ‘knife’.

All vowels were in open syllables in final and niomal word positions. Nasalized vowels,
sequences of vowels, as well as sequences of @ittksowels were avoided. The words that the
analyzed vowels were selected from are in Tablaab6. Table 5 illustrates the words recorded
with one female speak8rand Table 6 illustrates words recorded with thneale speakers.

Analyzed vowels are underlined.

amimru | his/her belly imana'ri | her breast, his/her chesfla't[i your mouth

a'gan mat impiatfi |arm omanari |your breast or che
iba'nan my ear ibo'ri lip o'pun your foot

ibi stone ipun foot obanén your ear

ipt root ig'ru tapioca beiju ompiatfi |your arm

ibe my lower leg jamim'ru | my belly pilep'te knife

ipun my foot kwa'ri straw para'ta plate

idop't[i my bow kurua't[i |wvulture sp. pitfiga knife

Hla'tfi my mouth kara'to gourd poregko | armadillo

impia'tf/i | my arm kodeg'wat | cotton pori'do basket

tmanari | my breast or chegku'bi poison vive(timbd) toro't[i bird sp.(sabid)
enpiput’ | eyebrow kube arrow tau'pa banana spnanica)
e'pi bark, leather, skinkurep good, beautiful takii manioc flour
edalup |fast kuman'ta |bean tuk'tuku |turtledove
edegum'ri | knee marapa |boat oar wa'pi arrow

im'po pequifruit man'td tucum ware'ko | deer sp.

idegumri | your knee mun'pd mouse sp. wonobo'tfi| vulture sp.

idop't[i his/her bow otpido armadillo sp. wamimru | your belly

ila'tfi his/lher mouth otpe warm

ilu his/hertongue | odop'tfi |your bow

Table 5. Words used in the acoustic analysis ferfféimale charts.

!5 The size and shape of speaker’s vocal tractsfbiasant frequencies, mainly between male and fersptkers,
and between adults and children. (Liberman and Btaim,1988; Ladefoged, 2001a).
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ado fish sp. kara parrot sp. rutpu terminate
awabe |bee sp. kotaduli |l got burned t]itbri spider

ibet my upper leg | koti fish sp.(piau) tfiruka wild dog

ibit my wife kut[famit | monkey sp. tfarokt[aro parrot sp.
ibet my upper leg |likun'ten | scorpion tfitfi sun

ipi root mi'ta monkey sp. tagantaga butterfly
im'po pequifruit mo'do earthworm taga'tfi hummingbird
idara fly o'bet your your upper leg ta'gi grasshopper
ilu his/her tongue |o'di what? ta'ro ariramba

eli vagina ogipu shake sp. timeu're paca

jagu'ri agouti ogro jaguar topaja fish sp.

je'du beetle sp ome'ro crab tu'do owl sp.

je'ge wood pecker |oreko'do |armadillo sp. tudu'gi moth

jeki'tet otter sp. paru water tu'po gourd

jo'ko bee sp. pelit’ toad sp(gia) wanue'li honey bee
joru tortoise pitfimi mucuine ware'ko deer sp.
kabog'wa | bee sp. pirok’ blackfly woko'ri dog

kaja'tu parrot sp. poratamku | arthropod sp(paquinha

kara‘ja parrot sp. potperi tick

Table 6. Words used in the acoustic analysis femtiale charts.

A total of 418 tokens of vowels were analyzed. €ablpresents mean values and standard

deviations of formant frequencies in final (7a) amh-final (7b) positions for the female speaker.

(a) (b)
F1 F2 F1 F2
Mean 808 1488 Mean 811 1594
a s. d. 37 114 a s. d. 34 90
Mean 699 1982 Mean 609 2055
e s. d. 14 73 e s. d. 33 108
Mean 400 2508 Mean 387 2456
i s. d. 40 79 i s. d. 28 97
Mean 655 1126 Mean 44 1422
i s. d. 58 101 i s. d. 62 110
Mean 437 1606 Mean 659 1183
o s. d. 26 163 o s. d. 33 119
Mean 409 1059 Mean 477 988
u s. d. 32 65 u s. d. 23 134

Table 7. F1 and F2 mean formant frequencies amdlatd deviation for the female speaker.

Table 8, below, presents mean values and standsidtibns of formant frequencies in final

(8a) and non-final positions (8b) for the male $ees.




(a)
F1 F2
Mean 724 1413
a s. d. 25 105
Mean 5271 1798
e s. d. 23 100
Mean 329 2250
i s. d. 33 113
Mean 372 1485
i s. d. 34 193
Mean 591 1147
0] s. d. 24 72
Mean 399 1017
u s. d. 36 143

(b)

F1 F2
Mean 708 1465
a s. d. 41 95
Mean 495 1790
e s. d. 26 53
Mean 342 2099
i s. d. 23 79
Mean 377 1353
i s. d. 37 91
Mean 616 1093
0] s. d. 217 55
Mean 461 1161
u s. d. 49 128

Table 8. F1 and F2 mean formant frequencies amdiatd deviation for the male speakers.

The Figures below represent formant frequencie®rafra vowels in the acoustic space.

Figures 6 and 7 illustrate the frequency valuetheffemale speaker, and Figures 8 and 9 illustrate

formant frequencies of the male speakers. Numb&skeains of each vowel are: Fig. 4- /a/: 13, /e/:

10, /i/: 15 {/: 18, /ol: 24, |ul: 11Fig. 5 /a/: 26,/el: 11,/il: 12, /: 28, /ol 27, lul: 9; Fig. 6- /a/: 14,

lel: 11, /il: 15,4 18, /o/: 18, /ul: 17; Fig. 7- /a/l: 21, lel: 112, 24, A/: 16, /o/: 14, lu/: 12.
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Figures 6 through 9 illustrate the relationshipwestn traditional articulatory description and

formant frequencies of Arara. By comparing the ealof final and non-final positions there is no

significant variation between the two positions eved. The range of values indicates vowel

quality variations, which are described as follows:

/al can be pronounced as a low central vowel [alibtin a slight rising at the back of

tongue, producing a back unrounded vowgl [

/il is articulated as a typical high front vowd| [i

/il presents a very large area of dispersion, witlioua realizations between the high

central vowel {] and the high back unrounded vowel] [

/e [ is articulated as a mid-low front vowe] [

/ol is articulated as a mid-low back vows] [

/ul presents a range of values, which may vary feotngh back vowel [u] to mid-high

back vowel [0].

As seen in the vowel dispersion space, the mogabilesvowel in Arara isi]. Interestingly,

its allophonic variation decreases the distincti@tween the two back vowels of the language,
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something not in accordance to the principle of imak dispersion (Liljencrants and Lindblom,
1972).

4. Stress
It is debatable whether all languages have stlesmany languages, cognate words can form
minimal pairs in which the stress is the only difece. Some examples are from Spanish ‘hablo’
['ablo] ‘I speak’/ ‘hablo’ [ablo] ‘s/he spoke’, and from English ‘permitpprmit] (noun)/ ‘permit’
[parmit] (verb) and ‘import’ fimpo:t] (noun)/ ‘import’ [im'po:t] (verb). On the other hand, in
French for example, this contrast is not obserrather the prominence is determined in the
phrase (Gussenhoven, 2004). In Arara, it appeatsstilabic prominence is perceived in the last
syllable of words, independent of the structurehaf syllable, as in words likedtpa] ‘fish sp.
(piaba cascuda) [top'kak] ‘bow’, [ pik'tu] ‘drink’. Affixes are stress-neutral to this patieand the
final prominence is observed in un-derived as wslin derived words. Some examples of words
derived by prefixation and suffixation are presdrite(14):

(14) webini jage'da korigu'ni
[w+eb+ini/ lj+age+da/  /k+origu+ni/

1sctcome+PAST 1SGHcut+uUT 1sc+dancePAST

The question to be addressed in this section igheh¢he last syllable in Arara words can be
considered to have stress. Phonetically, a nunfbmasrcelates may indicate the difference between
stressed and unstressed syllables, while somedgegudo not present observable phonetic stress
at all. Some characteristics of stress commonlydon world’s languages are energy distribution
across the frequency spectrum, duration, and acguvdth which articulatory targets are
articulated (Gussenhoven, 2004).

In order to observe whether Arara presents stiemsalyze the following phonetic correlates:
vowel quality, VOT, pitch (FO) and duration. Amotigese phonetic cues, vowel quality does not

constitute a correlate of stress in Arara. Whetbasguality of vowels in unstressed syllables is
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likely to be more shwa-like than that of stressg@thbles, in Arara vowels do not tend to centralize
in the phonetic space. As observed in SectiontBelquality of vowels in non-final word position
does not present significant changes in relatiomotwel quality found in word-final position (see
Tables 6 and 7, and Figures 6 through 9, in se@iémabove). VOT measurements of final and
non-final syllables may demonstrate whether stbsgables are treated with greater articulatory
care. Table 9 presents the words from which VOT a@ayzed. The speakers (one woman and

three men fronCachoeira Sedgpronounced the words in isolation.

ako'tu piece mariteum | wild cockroach tu'rok horsefly
enpi'put eyebrow mi'ta monkey sp. tamtabrem | spider

ipi root ogi'pu shake sp. ta'we monkey sp.
i'pun his/her foot para'ta plate tiboge'dem |armadillo sp.
iba'pan father pi'rom arrow tuktu'ku turtledove
iduk'ton his/her field pori'do basket tia'kit centipede
idukton’kom | their field pake'ni duck tigrigrinem | black

i'put body hair pomorium | beetle sp. timeu're paca
iwaka'tf[i buttocks poratamku | arthropod sp{paquinha)| topkak bow

je'ge woodpecker pa'tit mouse sp(quandu) toro'ron water snalil
kam't[ik monkey sp. pire'wa tree sp(camarupa) tfiruka quati

kara'ja parrot pilep'te knife tu'duk give it!
kara'to gourd pirok blackifly tiegro'do woodpecker sp.
ku'be arrow pone catfish ta'bet It is dry
kaja'tu parrot sp. pori'a tree sp(pati) tarik'pe big

kok'ton cicada pumi’e woman tirinti rin tinamou sp.
kam'pot fire ra’pe tree sp(pau d'arco) trigrigi’'nem | black
kampurupiem | bean taganta’ga | butterfly tuk'to field
karokpieum | electric eel taga'tfi hummingbird tum'net dry

karam'pi duck ta'ro otter kare'i non-indigenous
kont[ipe cold tibet[i'um |lizard kon'po rain

ku'bi poison vine tontfi'ri lizard sp. kujak monkey sp
ka'bo heaven marite'um | wild cockroach ware'ko deer sp.
marapa par tudu'gi moth

Table 9: words from where VOT where analyzed. Tofabkens is 301, distributed in final positiop?:/47, /t/: 46,
/kI: 7; non-final position: /p/: 43, /t/: 90, /K70.

VOT measurements are illustrated in Table 10. luldb@ppear that the values of /p, t, k/ VOT in
final position are comparable to the values foumchon-final position. Therefore, articulatory

accuracy as measured by VOT is also not corretatsttess in the language.
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Next two potential cues to be checked were pitd) @hd duration. Both phonetic cues were

obtained from 150 tokens of words. These wordsainranly open syllables and were spoken in

VOT | position p t k

Mean | Non-final 14 18 36
s.d. syllable 5 5 9
Mean |Final 19 16 36
s.d. |syllable 7 4 9

Table 10. Mean VOT and standard deviations of péssin final and non-final positions.

isolation (see Table 11). The speakers are fluetiteCachoeira Secdialect.

wapi |arrow tfi'go flea tebini s/he came

kube |arrow tu'do owl sp. jage'da I will cut

ku'bi poison vingltimbd) | tfi't]i sun jage'ni | cut

ka'na |sugarcane pa'ru water, river jaguri agouti

mobu | canoe mo'do earthworm t[ari'na chicken

ta'gi grasshopper pone catfish pit[i'mi insect sp(mucuim)
pama |fruit sp. porido | basket pake'ni duck

joru tortoise ko't[i fish sp. tfiruka wide

rape |tree sp(pau d’arco) |karato |gourd ware'ko deer sp.

mi'ta monkey sp. pitfiga |knife tudu'gi moth

tami |tobacco tome'la | fruit sp.(muruci) |toromo nut

je'du beetle sp. para'ta |plate warami inaja fruit

joko bee sp. marapa |oar wonobo'tfi | Vulture

ka'ra parrot sp. toro't|i bird sp. pigoruma | parrot sp.

ka'bo |heaven taga'tfi | hummingbird kareka're |natural medicine
mo'be | fruit sp.(caja) waroda |bee sp koriguni || danced

ta'ro otter woto'mo | tapir moriguni | you danced
wero | margay woko'ri | dog

je'ge woodpecker potfima |mosquito

wabi |fish sp webini |l came

Table 11. Words whose syllables were measured.

Figure 10 illustrates mean maximum pitch valueseath syllable of Arara disyllables,

trisyllables and polysyllables (including phonolegiwords and utterances).

Mean Maximum Pitch
s.d. 38
250 S.d. 36 s.d. 3 s.d. 41
s.d. 36 s.d.39 s.d.36 s.d. 32 s.d. 37
200
150
T
100
50

syllables

Figure 10. Mean maximum pitch (FO) for each sy#aibl disyllables, trisyllables and quadrisyllables.
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The highest maximum pitch was found in the penuwtansyllable of words, while last
syllables present lower maximum pitch frequencidse investigation of the correlation of pitch
with stress includes knowing whether stressed lsg$aattract tones, and, if they do, what tones
can appear on the stressed syllable. If L ‘lowihnal as H ‘high’ tones can occur, there will be no
constant pitch feature correlating with the strdssglable. However, in Arara a general rising
falling pattern over words has been observed (#@eate and antepenultimate syllables in Figure
10). Therefore, it is reasonable to check in fusttalies if the peak of that rise-fall is consigiten
aligned with any one syllable. If this is the catiet syllable is a possible candidate for stress.
Nevertheless, such conclusion must rely on thestiyation of complete prosodic structure of the
utterance and its intonation.

Mean duration measurements of disyllabic, trisyladnd quadrisyllabic words are presented

in Figure 11.

Syllable duration

350 s.d.49 5.d.67 s.d.70

s.d.62 s.d.4(
s.d.54 s.d.45 s.d.5
é 200 - s.d.4

syllables

Figure 11. Mean syllable duration. Disyllables {@Bens, standard deviation (s.d) 45, 67 ms), tebigs (61 tokens,
s.d. 54, 62, 49 ms ), polysyllables (11 tokens, 4558, 40, 70 ms).

It would appear that syllables get longer as thetyctpser to the end of the word. In this case, du
dataset restrictions it is not possible to assdretier the lengthening is prominence-related or
effect of phrase-final lengthening phenomenon, Wwhoan be extended over a multisyllabic
domain (Continuous domain hypothesis) (Turk andibDowa, 2007).

The observed phonetic cues do not reveal any fioottare in the language. The expected

behavior of iambs and trochees is the alternati@iressed and unstressed syllables. According to
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Hayes (1995) metrical notation, (. *)(. *) corregps the iambic pattern, where an asterisk
represents the rhythmically strong syllable, the-head is represented by a dot; and the mirror
image (* .)(* .) corresponds the trochaic rhythmhefefore, the normal picture would be a
convergent pattern of one or more cues, which wéegd to the stress difference between the
syllables of both feet of words of the type (CVCEYCV). However, measurements of formant
frequencies, VOT, pitch (FO) and duration sugdestabsence of phonetic stress in Arara.
5. Syllable structure

The syllable is a phonologically motivated unit cgnit is commonly related to phonotactic

constraints or processes that refer to the sylldbmain or its edges (Ewen and van der Hulst,
2001). The template (C)V(C) represents the sylladileictures of Arara. That is, the onset
maximally contains one consonant and coda is négaibry. All syllables can occur in any

position of a word, as illustrates table 12.

Initial Medial Final
\% la.el ‘bee sp.’ fi. a. kit/ ‘centipede’ 6.go.i/ ‘snake sp.’
VC lap.te.nu/ ‘cloud’ | /ti.ap.ko/ ‘toucan sp.’ i.ta.um/ ‘bacuri fruit’
CVv Ire.re/ ‘bat’ /u.mi.no/ ‘cassava’ tb.ro.mo/ ‘brazil nut’
CvC /tuk.to/ field’ /e.ben.ku.t[i/ ‘quatipurd | /ku.rep/ ‘well, beautiful,
good taste, right’

Table 12. Syllabic pattern.

The vowels 4, e, 1, 0o, u/ may occupy all V positions. All consonants can ibethe coda
position of the syllable types VC, CVC, exceptdb,g, I, r/ do not occur in word-final position.
The onset of the syllable types CV, CVC may be pel by all consonants, bu, /b, d, g/ not
occur in word-initial position, and only in theranjal dialect does /r/ not occur in initial position
of the word.

5.1Vowel sequence
No diphthongs are attested in Arara. On the otlerdhthere are many heterosyllabic vowel

sequencedae, au, eu, €i, ia, ie, iu, ou, o€, oi, ui, ua, uo, ue, ie, i, ia, iae, ieu, iae].
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Examples are presented in (18 sequence of vowels of the same quality was fomitigin the

word.

(15)|a.|ag, au

/a.e/l ‘bee sp.’; /mi.ta.umbacurifruit’

b.| eu, €i

/pe.um/ ‘land tortoise’; /je.i/ ‘tree, wood’

C.|ia, ie, iu

le.mi.a.i/ ‘hand’; /pu.mi.e/ ‘woman’; /tig.ri.u.de/ ‘smooth’
d.|au, 2g, oi

/po.u/ ‘peccary’; Ipo.e.pe/ left’; /o.go.i/ ‘snake’

€.|ui, ua, ug, ud

/ku.i/ ‘parrot sp.’; /i.du.a/ ‘forest’; /o.du.ethammoc’; /ku.o/ ‘frog’
f. | H, ie, ia, tau

/ta.ki.i/ ‘manioc flour’; /t.e.ri/ ‘ant sp.”; /im.p.atfi/ ‘arm’; /ti.a.u.go/ ‘ant sp.’
g.|ieu

/ka.rokpi.e.um/ ‘eel’

h.|iae
/o.mi.a.e.gu/ ‘fish sptraira)’

5.2 Consonant clusters
Medial clusters are heterosyllabic. Since no wamts with adjacent consonants, the medial
clusters must be split into two parts, see exampiegl6). Heterosyllabic clusters avoid the

violation of the maximal onset aloud in the langelag

(16)|a.|br /web.ruk/ ‘frog sp.’, /ib.rin.da/ ‘next (object, people)’

wr /maw.re/ ‘blue tinamou’, waw. ri/ ‘bacabafruit, juice’

gr /pag.ri.wa/ ‘capybara’

tp, tk /pot.pe.ri/ ‘tick’, /rat.kat/ ‘bird sp. (arirambay}

o af o o[ »

pt, pk, ptf /og.rop.tik/ ‘monkey sp, /top.kak/ ‘bow’, /i.dop.t[i/ ‘bow’

nm, np, ny, nt /pon.mi/ ‘land snail, /mun.po/ ‘mouse sp, /mon.gat/ ‘owl sp’,

f. | /ta.bun.tet/ ‘soft’

g.| ktf, kt, kp /t[a.rok.t[a.ro/ ‘parrot sp.”; kok.ton/‘cicada’, kok.po/‘fruit sp.’

nn, gk, ptf, gr, gm, gp /en.nan/ ‘nose, beak’,pu.ran.ko.um/ ‘mouse

h.|sp.’, /t[in.t[i.po.um/ ‘wide dog; /en.ru/ ‘eye’, lu.ran.mo/ ‘child’, /kon.po/ ‘rain’

mp, mn, mk, mr, mt, mtf /um.pa.pa/ ‘stingray’, /im.nu/ ‘meat,

i. | body’, /tam.ko/ ‘elderly’, /e.de.gum.ri/ ‘kneé, /am.tet'/ ‘rope’, [i.mum.t[i/ ‘head’
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Obligatory Contour principle (McCarthy, 1986 apubbi@ents and Hume, 1995) applies in
Arara, since adjoining identical segments havebean observed. Nor were sequences of voiced
and voiceless plosives within single word morpheatéssted. At morpheme boundaries, it would
seem that adjacent plosives agree in voicing; Ipbbisives are either voiceless or voiced (see
examples in (17)).

(17) luk-pet-kom/  [ukpet'kdm] ~ [ugbetkdom]
1PL-legrL
‘our upper leg’

[t-ep-nanyri/ [teptéanri] ~ [temnanri]
2SG-COMEPROG
‘she is coming’

5.2.1 Sequences of heterosyllabic consonants and ligsjkscial topic |
Many Cariban languages present vowel elision inueeges of consonants involving liquids. For
instance, this process was attested in Ikpeng @acl2001), Macushi (Abott, 1991), Carib (Hoff,
1968). In this respect, a dialectal difference setdbe cleared up in Arara. Laranjal dialect,
speakers comment that a full vowel is deleted st fpeech; however, iBachoeira Secathe
available data does not show the presence of adulel between these consonant sequences.

The phonetics of plosives or nasals and liquidadjacent position shows a transitional vowel
between the articulation of each consonant. Thanptic process has been described in a number
of languages like French, English (Hume and Brompb2005),Dutch (Nespor and Vogel, 1986),
Munduruka (Picanco, 2005). The epenthetic vowed jghonetic phenomenon caused by a delay
between the articulatory gestures of adjacent setgn8ince there is no impedance between the
release of a plosive and the constriction of tHwong liquid, the vocal folds can vibrate which
originates an epenthetic vowel of predictable quali

In Arara, this vowel is mostly a schwa-like segmlehtFigure 12 illustrates the acoustic space

of each phonemic vowel, in non-final position, elation to the epenthetic vowel. There were
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analyzed 100 tokens of phonemic vowels and 61 wkérepenthetic vowels, all pronounced by

three male speakers who speaks@hehoeira Secdialect.

<400 Hertz Egg-

a0

200

2500 2250 2000 1750 1500 1250 1000 750 Hertz

Figure 12. Dispersion of the phonemic vowels /4, e, u/ and of the phonetic swhi. [

The schwa insertion is observed in sequencesioégmr voiceless plosives and liquids, and

nasals and liquids. The epenthetic, non-syllabigaela@an be perceived, for instance, in words like

[p’ra] NEG, [web’ruk] ‘toad sp’, [fdegum’ri] ‘my knee’. The spectrogram and waveform in

Figure 13 illustrates the sequence .

76478794 D.0BB732 |75 545526

I

(A -“”“"'Mdiflﬁllu! m“ [ w“ 'llmpww

l‘”‘l it

0355305 | ooes7z | 0459473

Figure 13 . {ieg’rodo] ‘woodpecker sp.’ (TB-CS-m)

The same insertion process is observed betweesetheence m+ + r, as illustrates Figure 14.
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4023060 0.041933 |4 054983

L bRt LR WA ||\|||\|||H‘HH\I|||

il TR W‘”'”'H

L RN 1 LU WM AL II\II | | HHH \I il ||
n HTHT P ‘H\H']\IH

IM"“

U‘N I NHHM(,I 1

""'ﬂ(l!\!““““ i wmmm«nmw*"

a "h*' 'l‘l}n|Hu"'mﬂﬂfi"mulm‘uﬁin....-. -l qJ'

Flgure 14. [amn ru] my beIIy (JA -CS- m)

The main difference between a transitional vowel ariull vowel lies in their length. This last
vowel has a greater duration than a transitional @verage length of 61 tokens: 46 ms, s.d. 13

ms). Figure 15, below, shows the duration of aldgit ms of the thirdd] in the word[kor3nkaro]

‘toad sp.’,while the duration of the transitional jn [tieg’rodo] ‘woodpecker sp.is 66 ms and in

[amim’ru] ‘my knee’ is 41 ms.

24172836 0141116 (7.086 / s) ‘24 313852

Ll AL
0680088 0.2311:

Figure 15. korankaro] ‘toad sp.’ (TB-CS-m)

5.2.2 Sequences C.w: special topic Il
One single example of a complex onset could bes#wuence [kw] in the wordkya'ri]

‘straw’. However, in this case, the labiovelar glits considered a phonetic allophone of /ul.
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Therefore, the word is syllabified dai/ a. ri/. This is reasonable in the present descriptimTes

there is no strong evidence to consider labiabrais a distinctive feature in the language, and

either there is a reason to insert a complex ansite syllable structure. Additionally, the corpus

contains the verbal fornmkfandza] ‘I will carry you’, whose root is-an, andverbal affixes are

ku- and—¢/a (or [-dza] in theLaranjal dialect). That is, this prefix also indicates thia¢ sequence

[kw] is merely a phonetic realization. Examples loéterosyllabic sequences involving the

labioverlar glide are in (18):

(18) /jen.wam/ [jen'wam]
/od.wat/ [od'watT]
/od.wap/ [odwap’]
/ko.deg.wat/  [kodeg'wat’]
/kut.kug.wi/  [kutkug'wi]
/ka.bog.wa/  [kabog'wa]
Itog.wam.te/ [togwam'te]

‘I know’

‘hammock’

‘laid’
‘cotton’
‘eagle’
‘bee sp.’

‘you sat’

6. Allomorphs of first person plural prefix: speciapic Il

The form of the allomorphs of the first person pluprefix /uk-/ is predictable according to the

phonological form of the word to which it is attach The form [ug-] is used before vowels

and the approximants [w-, |-],uffj-] occurs before nasals, and [ugu-] was observearéef

consonant sequences and before the flap. The ufietbdnderling form [uk-] is used in roots that

start with voiceless plosives. See examples in: (19)

(19)
[ug-]
[ug-]
[ug-]
[uk-]
[un-]
[ugu-]
[ugu-]

Possessed form

[ug+&n'ru]
[ug+winkiriingmd]
[ug’+liin'mo]
[uk+tuk™t3n]
[un+mén]
[ugu+p'tfin]

[ugu+ret™put’]

‘our eye’
‘we slept’
‘our tongue’
‘our field’
‘our cloth’

‘our leg’

Absolutive form

len'ru/
Iwin'ki/
v
Ituk'to/
/imen/

lip't[in/

‘our hair (of the head)'/iret'put/

eye
‘sleep’
‘tongue’
field’
‘cloth’
‘leg

‘hair’
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In cases of inalienable possessed nouns, the urgléstm Ak-/ neutralizes the voicing feature

that plosives assimilate from the intervocalic eawment, as illustrate the examples in (20):

(20) Possessed form Absolutive form
[uk+pandnkdm] ‘our ear’ /iba'nan/ ‘(his/her) ear’
[uk+tént[itpinkdm] ‘our neck’ lident/itpin/ ‘(his/her) neck’
[uk+porinmo] ‘our lip’ libo'ri/ ‘(his/her) lip’

The motivations to assume that the underling fofrthis prefix is the voiceless variety relies
on the fact voicing assimilation is the most fragugrocess observed in the language (as seen in
section 2.1.2) and sequences of voiced plosivea\anieed.

7. Conclusion
As it is typical for the Cariban linguistic familj\rara presents a small contrastive sound system of
14 consonant/t, k, b, d. g, t[, m, n, 1, 1, r, j, w/ and 6 vowelsd, e, i, i, o, u/. The status of the
voiced plosives is an interesting feature of therArsystem: they apparently became fully
independent phonemes through recent developments.

Furthermore, there is voicing assimilation acrosserpheme boundary and within the
morpheme. Across morpheme boundaries, voicing dasiom is a general phenomenon in both
dialects. Word boundary plosives in intervocalioitexts have a voiced realization. On the other
hand, within the morpheme, voicing assimilationrestricted to post-nasal positions. A nasal
causes a following voiceless obstruent to be voisicing in nasal contexts is also restricted to
theLaranjal dialect. Place of articulation is not assimilabetween consonants.

There is no strong evidence of stress pattern énléimguage. Vowel quality, articulatory
accuracy by means of VOT are not correlated tosstréhe role of pitch (FO) is still unclear.
Duration shows the most regular pattern: the lgialde of the word is consistently longer than
the other syllables of the word. However, it was passible to know whether the lengthening is

due to prominence-relation or phrasal-final effect.
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Arara presents a simple syllable structure illusttaby the template (C)V(C). There are no
complex syllables or diphthongs; rather, there tagerosyllabic consonant clusters and vowel
sequences.

In general, there are a number of unexplored issudlse language. For instance, are there
marginal segments such as the ones usually foundamatopoeic words and recent loan words?
To which degree are vowels and consonants affdstethsalization spreading? Are there prosodic
differences between the two dialects? The phonolbgyond the word level needs to be
investigated and the prosodic hierarchy of Aramaai@s unknown. Further studies of acoustic
cues should include the investigation of how pitdttent may be related to the intonational
grammar of the language.

Ultimately, | emphasize that the present studytsngative one, which will likely be subject to
revision in the light of a larger and more substmtataset. While certain gaps remain to be filled
in, I hope that the analysis here presented rsfledtasic picture of the current sound systemeof th

Arara language.
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Errata

Page 16 -- Instead of the following phralsacabajuice is bitter’, readAcaijuice is thick’
Page 26 -- Instead of ‘your your upper leg’, regmlir upper leg’

Page 30 -- ‘marapa’ means ‘boat oar’

Page 34 -- ‘0.du.et’ should have been omitted





