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33.1 Introduction

The linguistic diversity of the South American continent is quite impress-
ive. There are 576 indigenous languages attested (well enough documen-
ted to be classified family-wise), of which 404 are not yet extinct. There are
56 poorly attested languages (which nevertheless were arguably not the
same as any of the 576), of which three are known to be not yet extinct
(Nordhoff et al. 2013). Furthermore, there are 71 uncontacted living tribes,
mainly in Brazil, which may speak anywhere between zero and 71 lan-
guages different from those mentioned (Brackelaire and Azanha 2006).

Perhaps the most impressive aspect of the linguistic diversity of South
American indigenous languages is their genealogical diversity.
The languages fall into some 65 isolates and 44 families (Campbell
2012a; Nordhoff et al. 2013), based on a comparison of basic vocabulary.
Nearly all of the families show little internal diversity, indicative of
a shallow time depth. Alongside this picture of genealogical diversity,
many areal specialists have noted the widespread occurrence of
a number of linguistic features across language families, suggesting either
sustained contacts between groups of people or remnants from times
when the situation in South America may have been genealogically more
homogeneous.

We only have historical records going back about 500 years, and the
archaeological record is scanty and fragmentary (Eriksen 2011). It follows
that there are large tracts of South American prehistory that are unknown.
Areal-typological analysis aims to address this gap by finding out which
languages have been in contact and how, as evidenced by their typological
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features. Potentially, the location and intensity of language contact could
answer questions about the (un)likelihood of deep genealogical relations
and duration of interaction, and provide clues regarding the settlement of
the continent. Intertwined with the goal of unravelling history is the
modelling of different contact processes. We are not yet in a position to
predict the linguistic outcome from a given contact scenario or vice versa
(Muysken 2010). To achieve this, attested contact scenarios and attested
typological feature distributions need to be confronted further.

However, there is another potentially significant set of variables that is
so far largely unexplored in areal-typological linguistics, namely those
related to physical geography. If physical geography mediates or even to
some extent determines the location and intensity of contact in the region,
as well as the dispersal of languages, specific historical events may play
a less important role in accounting for the data. In the present chapter, we
take up one variable from physical geography commonly thought to play
an important role in South America, namely waterways.

We begin this chapter with a selective overview of previous studies in
the field of areal linguistics in South America, discussing how the present
study relates to them (Section 33.2). Section 33.4 describes the noun phrase
structure questionnaire used for this study, and Sections 33.3 and 33.5
discuss the aspects of physical geography relevant to this study.
In Section 33.6 we present the results of our survey, and in Section 33.7
we discuss the implications of our results and suggest some further lines of

enquiry.

33.2 A Brief History of Areal-linguistic Studies in South
America

33.2.1 Linguistic Areas
Traditional areal studies in South America have their roots in diffusionism
in cultural anthropology, as reflected, for instance, in the writings of the
Swedish archaeologist and anthropologist Nordenskiold (1877-1932).
A linguistic example of this approach is the work of Tessmann.
Tessmann (1930: 617-627) attempted to group the languages of the
Peruvian Amazon on the basis of lexical criteria (using a 33-word list). He
assumes that the five largest accepted families represent ‘pure tribes’, and
groups the remaining languages as ‘mixed’, depending how many lexical
resemblances they show vis-a-vis words typical of the pure tribes. Areal
influence is conceived here in terms of influence from large language
families, as Tessmann (1930: 618) holds that ‘there is a considerable num-
ber of isolates’ but ‘nothing is achieved by positing a family of its own for
each isolate’.

Arecurring theme in later work in the areal linguistics of South America
is often the Andean/Amazonian divide. The dominant perception (also
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held in neighbouring disciplines such as anthropology, ethnohistory and
archaeology) is that there is a basic two-way split in the indigenous lan-
guages of South America, between Andean (surveyed by Adelaar with
Muysken 2004) and non-Andean or Amazonian (surveyed by Dixon and
Aikhenvald 1999). This split is reflected in ideological constructs, with
concomitant mental images, of the Andean highland societies and the
Amazonian riverside village cultures, of the llama and the canoe. Andean
societies are also commonly assumed to be ‘more complex, with age-old
sedentary habits and a highly diversified and technically well-developed
architecture’, to cite Adelaar (2008: 23-33).

The Peruvian linguist Alfredo Torero attempted in his final magnum
opus (2002: 511-544), Idiomas de los Andes, to characterize the languages of
the Andes typologically (see also van de Kerke and Muysken 2014). He
contrasts the Andes with Mesoamerica, the Area Intermedia proposed by
Constenla-Umana (see below), and a possible Amazonian area (the latter
with a question mark). The nine languages/small families taken into con-
sideration are: Aru (Aymaran), Cunza, Cholon, Huarpe, Quechua,
Uru(quilla), Mochica, Puquina and Mapuche. Torero uses 40 internal dif-
ferentiation features to classify the nine languages. Out of the resulting
360 data points, only eleven are question marks. On the basis of his feature
classification, Torero distinguishes a number of subareas (sometimes lim-
ited to a single language): Nuclear (Quechua, Aru), Altiplano (Uru, Puquina,
Cunza, Huarpe), Mochica, Cholon and Mapuche.

The approach taken by Adelaar (2008) for the Andes is relatively
hard to summarize, since it is not very systematic but at the same time
very concise. Over 52 languages are taken into consideration, span-
ning the entire length of the continent and including the slopes on
both sides of the Andes. It is clear that Adelaar conceives of the Andes
in very wide terms. On the basis of his survey of structural features,
Adelaar (2008: 31) concludes that ‘there is still very little evidence that
can be helpful for recognizing and delimiting linguistic typological
areas, let alone, an Andean linguistic area that would encompass the
entire region’. In fact, when contrasted with the rest of the continent,
the area can be best defined in terms of negative features (after
Adelaar 2008: 31):

- suffixing

- case marking

- no prosodic nasality

- no tone

- no complex vowel systems

- no nominal classifier systems
- no gender

- o stativefactive systems

- no well-developed ergativity.

Downloaded from https://www.cambridge.org/core. Max Planck Institut, on 07 Dec 2017 at 12:50:40, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781107279872.034



Areas, Convergence and River Systems in South America 967

The Amazonian linguistic area is arguably more controversial than the
Andean area. Nevertheless, specialists have observed several linguistic
traits that are spread over large areas and across language families.
We summarize the different characterizations of the Amazonian features
in Table 33.1. Work has been done in this area by, among others,
Derbyshire and Pullum (1986: 16-20), Doris Payne (1990) and Dixon and
Aikhenvald (1999: 8-10). Those features that are mentioned by several
authors are underlined; those features that are also found in the Andes
are italicized.

The Costa Rican Chibcha specialist Constenla-Umafa (1991) has
argued for a linguistic area in between the Andes and the well-known
Mesoamerican area (Campbell et al. 1986), which we may call the
Colombian-Central America area. He identifies almost twenty features
as characteristic of the southern part of his sample, including parts of
Ecuador and Peru. This part of his sample is assumed to be character-
ized by the features in Table 33.2.

Apart from these three major proposed areas of diffusion, proposals
for smaller areas have also been made. Perhaps the best-known exam-
ple of this is the Vaupés area (Aikhenvald 2002) in the border area
between Colombia and Brazil, where Arawakan, Tucanoan and - to
a lesser extent - Nadahup languages share a complex contact network
resulting in convergence between the languages. The Guaporé-Mamoré
area between the Bolivian and Brazilian border (Crevels and van der
Voort 2008) is composed of two to three cultural areas. It is character-
ized by extreme genealogical diversity, but the languages share
a number of structural traits; as argued by Crevels and van der Voort,
these shared features are the result of contact. Seki (1999) argues
that the upper Xingt area in central Brazil should be regarded as
an incipient linguistic area on the basis of lexical borrowing and
a few shared structural traits. Further cases of linguistic areas are
summarized in Campbell (2012b: 301-309). It is interesting from the
perspective of this chapter that these smaller areas in particular are
associated with river systems.

33.2.2 Areal Typology

Until the present century, all proposals for linguistic areas, although
drawn from decades of expertise in certain areas, were argued on the
basis of impressions and selectively chosen feature lists. Recent studies
have effectively closed the methodological gap by defining objective
procedures that find and test prototypical linguistic areas, given lan-
guage features and language locations as input. Muysken et al. (2015)
provide a method for testing whether a proposed linguistic area actually
has more homogeneity than expected by chance, and a method for
finding the area delimitation that has the strongest areal signal.
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Table 33.1 Features used to classify the languages of the Amazon

Derbyshire and Pullum

Payne

Dixon and Aikhenvald

Word order

Co- and subordination
Alignment

Morphology

Categories

Phonology
Syntax

0S languages, noun-adjective,
possessor-possessed, noun-
postposition

No coordinating conjunctions,
juxtaposition

(Remnants of) ergative case marking

Verb-initial orders

High degree of polysynthesis

Directional suffixes in the verb, nominal

classification

Possessor-possessed

Subordination often through nominalization

Few oblique cases, many signs of ergative, purely
nominative/accusative rare

Polysynthesis, head-marking, agglutination, many
prefixes, but more suffixes, person marking
towards the periphery of the verb, many TAME
categories optional

Extensive semantic gender or noun class marking,
person markers in the nominal paradigm identical
to the verbal markers, small number systems

Five vowel systems, nasalization, tone in some areas

Possession marked on the possessed element, only
one argument marked on the predicate, only
obligatorily possessed nouns can be incorporated
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Table 33.2 Features of the Colombian—Central America area in Constenla-
Umafa (1991)

Segmental phonology  Absence of mid/high contrast in back vowels, absence of
voiced/voiceless distinction in affricates, a voiceless alveolar
affricate, palatal consonant subsystem, retroflex fricatives
and affricates (not Quechua), mid/high contrast in front
vowels (not Quechua), no glottalized sounds, no uvulars,
voiceless labial fricative, roundedness opposition in back
vowels (not Quechua)

Syntax Adjective/noun order, numeral/noun order, question word in
initial position, accusative case, genitive case, no nominal
person marking, tense and aspect with prefixes (not
Quechua)

Similarly, Michael et al. (2014) provide a slightly different method for
testing whether a proposed area is distinguishable from its complement,
and Chang and Michael (2014) define a method for inferring borrowing
(as opposed to inheritance) and show that a series of borrowings between
neighbouring languages is tantamount to finding a linguistic area.

Another set of recent studies aims to objectively test various proposals
concerning feature distributions, typically involving (and calling into
question) the Andes/Amazon divide, using standard statistical techni-
ques to explore systematically completed databases. Van Gijn’s survey
(2014a) of the distribution of Andean and Amazonian features in the
upper Amazon area shows that the transition from the Andean to the
Amazonian area is gradual and complex, consistent with the intricate
history of contact between the different ethnic groups of the area, and
casting doubt on the reality of the Andean/Amazonian divide.

In the domain of verbal argument marking, Birchall (2014a, 2014b)
examined the diverse array of verbal argument marking patterns encoun-
tered across the continent, and tested for regional distributions of certain
often-discussed features. Statistical tests showed that many proposed
areal distinctions in the literature are in fact not significant, and that an
east/west division was often more significant than the classic Andean/
Amazonian division. For instance, an inclusive/exclusive distinction in
verbal argument marking does have an east/west distinction. Contrary to
the suggestion by Adelaar (2008: 31), Birchall (2014a: 205-206) finds that
‘the languages of the Andes show a lower distribution of clusivity in
indexation than the rest of the continent’ and that eastern South
America shows ‘a statistically significant areal distribution’ of clusivity
in indexation.

In the nominal domain, Krasnoukhova (2012, 2014) has also shown
that in noun phrase structure there is a split between languages spoken
in the western part and the eastern part of the continent, and not between
the Andes and the Amazon as has been traditionally assumed. While the
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western part corresponds to the Andean sphere, the eastern part includes
languages spoken far beyond the Amazon region. Furthermore, in a case
study of semantic features encoded by demonstratives, Krasnoukhova
(2014) has shown that the Chaco and the southwest Amazon region
stand out on the continent for encoding verbal categories with demonstra-
tives (a case of the ‘trait-sprawl areas’ suggested by Campbell, Chapter 2,
this volume).

Other areal-typological studies suggest that linguistic features that are
statistically over-represented in South America, as opposed to other parts
of the world, do not necessarily show clear systematic patterns of diffu-
sion within the continent. Van Gijn (2014b) showed that nominalization
as a subordination strategy is significantly more pervasive in South
America than would be predicted on the basis of global patterns.
The patterns found within South America are most consistent with
a scenario of several smaller spreads, possibly promoted by a few lan-
guage families with major extensions (e.g. Quechuan, Tupian, Cariban).
In the domain of tense/aspect/mood/evidentiality (TAME) systems, Miiller
(2014) presented evidence that there is little systematicity in either the
genealogical or the areal distribution of specific features, although there
are several continent-wide general patterns, including highly frequent
desiderative marking.

33.3 Exploring the Role of Geography: River Systems

So far, physical geography has remained an understudied factor, both in
the study of linguistic areas and of areal typology. However, several
authors (e.g. Dahl et al. 2012; Evans and Levinson 2009; Hammarstrom
and Giildemann 2014; Nettle 1999; Nichols 1990, 1992) have surmised
that physical geography plays an important role in shaping patterns of
diversity around the globe. This is also the picture that emerges from the
overview of the linguistic area studies given above.

The present study is intended as a first step towards integrating
factors of physical geography into areal-linguistic studies. We are fully
aware that a direct connection between geography and linguistic diver-
sity would grossly oversimplify the complex relation between humans,
their environment, and their personal, social and cultural answers to
this ecology. It is therefore not our goal to present a deterministic
picture of human behaviour. Rather, we want to try and isolate the
possible contribution of geography to the patterns of linguistic diver-
sity, in order to assess the facts that are unaccounted for, and which
should most probably be explained in terms of human choice and socio-
cultural organization and innovation. Having thus acknowledged
the relative simplicity of the model presented here, we must try to
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assess which aspects of geography are important to the rise and main-
tenance of ethnolinguistic diversity.

We conceive of the role of geography in shaping patterns of diversity as
a rather indirect one. In broad terms, the physical surroundings poten-
tially influence the migratory and contact-seeking or contact-avoiding
behaviour of groups of people, which in turn influences diversification
patterns and creates new contact situations. The role of geography in these
processes has two sides: there is a set of factors to do with the incentive to
spread or move, or get into contact with one’s neighbours, and on the
other hand a set of factors that either facilitate, or hamper or impede
mobility, in terms of pathways and barriers.

33.3.1 Incentive Factors

Incentive factors can be described by what Nettle (1999) calls ecological
risk, defined as ‘the probability of a household facing a temporary short-
fall, at whatever timescale, in food production’ (1999: 79). In a constant
and favourable climate and a rich environment (such as a seashore with
plenty of molluscs), people are less forced to look for strategies to cope
with ecological risk. If the climate is less dependable and the environ-
ment less rich, they may resort to a variety of strategies. The most
important one in terms of language diversity is ‘exchange’, since that
creates ties between peoples that become so strong that they start to
identify or at least interact with each other, thus facilitating the spread
of linguistic features.

What are the ecological factors that play a role in the degree of ecolo-
gical risk? Nettle (1996, 1999) uses climatic data (rainfall and tempera-
ture per month) to calculate the length of the growing season. Based on
these figures, each month is either included or excluded as part of the
growing season. Months for which the average daily temperature is
above 6 ;C are included in the growing season if the average precipita-
tion in millimetres exceeds twice the average temperature per month.
The rationale behind this measure is: the longer the growing season, the
lower the ecological risk and therefore the lower the incentive to seek
contacts with other groups or to expand or move to other territories.
Therefore linguistic diversity is expected to be especially high in areas of
low ecological risk.

The growing season is a proxy for the degree of ecological risk, and as
such it could be refined further on the basis of soil fertility, for example, or
risk factors (especially the risk of inundation), or factors that facilitate the
abundance of high-protein food (e.g. larger animals and fish), such as the
presence of water and of dense forest. The notion of a growing season is an
important one, but it should also be interpreted in terms of the availability
of specific crops or gatherable plants.
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33.3.2 Mobility Factors

Another set of factors of potential influence on linguistic diversity is
concerned with mobility. It is probably true that a people with an incentive
to migrate will do so, no matter what the difficulties they encounter on the
way; see e.g. Nettle (1996) for a critique of explanations for linguistic
diversity on the basis of topographical isolation hypotheses. It is none-
theless useful to consider the topographical context in terms of barriers
or pathways of mobility, because it may still predict likely directions of
spread, or perhaps highlight the fact that topographical barriers may raise
the threshold for incentives to leave. Nichols (1990, 1992) observes that
mountainous areas are in some cases linguistically diverse (Himalayas,
Caucasus) but in others (e.g. the Andes versus the foothills and adjacent
lowlands in South America) the diversity patterns are reversed. We will
show that the Andes region is much more homogeneous than neighbour-
ing areas.

In the absence of a fully fledged theory of the interaction between
topographical factors and human mobility, our approach is sketchy and
tentative, and focuses on only one part of the programmatic sketch out-
lined above: the mobility factor of waterways. Especially in the Amazon
area, the many rivers provide possibilities for faster travel over relatively
long distances, and increased carrying capacity. To the present day, boats
are the main means of transportation for many of the indigenous peoples
of South America.

In order to get a firmer grip on the role of physical geography in shaping
patterns of diversity, we aim to answer the following three questions:

(i) Are river system networks congruent with land distances as the crow
flies? If not, do riverine distances mirror typological distances better
than distances as the crow flies?

(ii) Do languages on the same river system converge on the same struc-
tural profile?
(iii) Are there specific features that spread easily along rivers?

To answer these questions, in the next two sections we give a more
detailed introduction to the two major components of our study, the
noun phrase database (Section 33.4) and the classification of geographical
areas in South America (Section 33.5).

33.4 The Noun Phrase (NP) Database and Earlier
Results

As mentioned, the structural features that we take into account in this
chapter relate to NP structure. Technically speaking, the basis for the
analysis is a questionnaire database, developed by Krasnoukhova (2012)
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in order to outline the structure of the NP in South American languages.
The NP questionnaire consists of six general questions (e.g. constituent
order at the clause level) and 50 questions which specifically relate to the
NP. The latter group of questions is divided into 31 main questions and 19
dependent questions. The areas of the NP which are explored in the ques-
tionnaire include those listed below.

NP structure

- Constituent order within the NP. Modifier categories such as demon-
stratives, numerals and adjectives were all considered as semantic
categories.

- Presence and realization of agreement within the NP.

Modifiers within the NP

- Articles, demonstratives.

- Adjectives, grammatical status of adjectives.

- Numerals, grammatical status of numerals.

NP related issues

- Grammatical expression and conditions on the realization of number
within the NP.

- Noun categorization devices, such as classifiers, and gender and noun
class systems.

- Attributive possessive constructions. The parameters under investiga-
tion include: head versus dependent marking of possession, and the
presence and formal realization of (in)alienability.

- Spatial deixis, with a focus on semantic features that can be encoded by
adnominal demonstratives.

- Grammatical marking of temporal distinctions within the NP.

This questionnaire was filled in by Krasnoukhova and van de Kerke for
97 languages using descriptive materials, and whenever possible using
information provided by specialists working on a specific language.
The language sample used for this chapter includes representatives of 30
language families and 16 isolates. When constructing the sample we paid
attention to the areal distribution of languages in order to ensure an
adequate geographical coverage. Table 33A.1 in the appendix lists the
languages included in our sample, along with their genealogical
affiliation.

In what follows, we give a summary of observations based on
Krasnoukhova (2012, 2014) with respect to the areal distribution of NP
features. Krasnoukhova observed that there is evidence in the NP domain
for a split between languages spoken in the western versus the eastern part
of the continent, and not so much the split between the Andes and the
Amazon. The western group consists of languages spoken along the wes-
tern part of the continent and roughly corresponds with the Andean
sphere, while the eastern group includes languages spoken in the rest of
the continent, and thus is not limited to the Amazon region. Namely, the
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eastern group includes languages spoken far beyond the Amazon region
and includes, for instance, the eastern and southern part of Brazil,
the Chaco and the Southern Cone. What are the linguistic features that
suggest the west/east split in the NP domain?

The most robust features of the languages spoken in the western part are
the following:

- word order within the NP: pre-head position for all modifiers (demon-
stratives, lexical possessors, numerals, property words);

- property words are morphologically nominal;

- absence of gender in NP;

- absence of gender distinction in personal pronouns;

- absence of classifiers;

- absence of temporal distinction within the NP;

- absence of a class of inalienable nouns.

The most robust features of the languages spoken in the eastern group can
be condensed to the following list:

- word order within the NP, i.e. pre-head position for demonstratives,
lexical possessors and numerals, and post-head position for property
words;

- small or no distinct adjective class;

- property words are verbal;

- presence of gender in the NP;

- presence of classifiers, often of the multifunctional type;

- presence of temporal distinction within the NP (a less robust feature);

- presence of a class of inalienable nouns (a very robust feature).

Just to give a few concrete illustrations, for instance, hardly any language
of the Andean sphere encodes property words by means of verbs, whereas
languages in which property concepts are encoded by verbs are predomi-
nant in the northwest Amazon and the southwest Amazon regions; they
are also found in the Chaco (e.g. Tapiete and Wichi), the eastern and
southern part of Brazil (e.g. Timbira and Bororo) and in the Southern
Cone (Tehuelche).

As for NP constituents, templates in which all modifiers tend to occur on
one side of the noun are all found along the western edge of the continent,
e.g. in Aymara, Huallaga Quechua, Imbabura Quechua, Leko, Mapuche,
Tsafiki and Yanesha’. In Mirafia, a language of the northwest Amazon
region, all modifiers also tend to occur pre-head, therefore it constitutes
an exception in this observation. Conversely, a template in which some
modifiers (mainly demonstratives, possessors and numerals) always pre-
cede the head noun and some modifiers (mainly property words) always
follow it, is found predominantly in languages outside the Andean sphere:
e.g. Warao, Ninam, Daw, Hup, Puinave, Urarina, Matsés, Yaminahua,
Jarawara, Baure, Movima, [tonama, Mekens, Gavido, Wari’, Karo, Kanoég,
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Mamaindé, Sabané, Wichi, Pilaga, Chamacoco, Bororo, Kamaiura, Trumai
and Timbira. There are a few exceptions here: the latter template is
also found in three languages spoken in the northwestern part of
Colombia, i.e. Ika, Nasa Yuwe and Northern Embera.

To give one more example, a great majority of languages spoken
along the western edge of the continent lack a class of inalienable
nouns, whereas languages in the rest of the continent predominantly
have such a class. Specifically, the following languages do not have
a class of inalienable nouns: Quechua and Aymara, spoken in the
Andes; Mapuche, spoken in the Southern Andes; Tsafiki, Awa Pit,
Nasa Yuwe and Northern Embera, spoken in the western part of
Ecuador and Colombia. Inalienable nouns are also absent in
Aguaruna, in the northern Peruvian foothills, and Shipibo-Conibo
and Urarina, spoken in the Western Amazon (Peru). Exceptions from
the observations are Warao (spoken in western Guiana and northeast-
ern Venezuela) and Kwaza and Sabané (spoken in the southwest
Amazon region). All other languages in the sample have a class of
inalienable nouns.

The data on the NP also show that the following features cannot be
treated as characteristic of any particular larger area (western versus east-
ern part, specifically Andes versus Amazon), as they are found in the
languages across the continent (see also the discussion in Campbell
2012b: 301-304):

- number distinction/marking in personal pronouns;
- number distinction/marking in the NP;
- inclusive/exclusive distinction in free personal pronouns.

Features such as ‘locus of possession marking’ were carefully examined
for areality too, since the head-marking pattern has been proposed in
the literature among the features of the ‘Amazonian linguistic area’ and
the double-marking pattern was proposed among the features of the
‘Andean linguistic area’ (Dixon and Aikhenvald 1999: 8, 10). Our NP
data showed no evidence for this areal division. It is correct to say that
the double-marking pattern is found predominantly in the languages
spoken in the Andes (specifically, among the Aymaran and many of
the Quechuan variants, and in Aguaruna), but this is not the only posses-
sion strategy found in the languages spoken in the Andes. For instance,
Chipaya is dependent-marking, as well as Imbabura Quechua. Likewise,
there is no good evidence to generalize that Amazonian languages are
predominantly head-marking for possession: both a dependent-marking
and a head-marking pattern are equally common in the Amazonian
languages in the sample. What was found was a much smaller areal
clustering: namely, dependent-marking languages are more concen-
trated in the Western Amazon region, while head-marking languages
are more present in the Bolivian lowlands and in the Chaco. In addition,

Downloaded from https://www.cambridge.org/core. Max Planck Institut, on 07 Dec 2017 at 12:50:40, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781107279872.034



976 RIK VAN GIJN ETAL.

head-marking languages are found along the western coast of South
America (e.g. Tsafiki, Ika) and in the Southern Cone (e.g. Tehuelche)
(see Krasnoukhova 2012 for more details).

33.5 The Major Drainage Basins of South America

The importance of rivers and river systems for the population dynamics
in South America cannot be overestimated (Dunne and Mertes 2007). It is
no coincidence that many proposals for linguistic areas of the continent
are associated with river systems: the Vaupés-Icana (Aikhenvald 2002),
the Guaporé-Mamoré (Crevels and van der Voort 2008) and the Xingt
(Seki 1999). River systems, and the ecologies associated with them,
to a considerable extent determine the possibilities for gathering and
cultivating food and cultivating plants, and they facilitate mobility and
with it contact between peoples. The effect of the ecological circum-
stances can be expected to be even greater for locally organized, rural
economies (Nettle 1999), as is the case for most indigenous cultures of
South America.

The connection between linguistic areas and river systems, mentioned
above, raises the question of whether there is a more general interaction
between river systems/ecologies and the degree of linguistic conver-
gence. What we set out to do in this chapter, therefore, is to define
a number of ecological zones mainly based on river systems, and look
for patterns of structural diversity and convergence within each of these
areas.

33.5.1 The South American Physical Space

The elements responsible for creating the ecological ‘hardware’, that is,
the physical landscape and the basic ecological conditions of an area, are
tectonism (the shaping of the Earth’s crust) and climate (Orme 2007).
In turn, these two constrain flora and fauna, and to a certain extent
human activity. The South American continent is delimited in the north-
west by the border of Colombia with Panama, and on all other sides by seas
and oceans - the Caribbean Sea to the north, the South Pacific Ocean to the
west and the Atlantic Ocean to the east. Broadly speaking, the physical
geography of South America is dominated by three highland areas: the
ancient Precambrian (prior to 541 million years ago) Guyanan and
Brazilian highlands, and the much younger Andean mountain range,
which only assumed its present shape in the Cretaceous period (145-166
million years ago). The rivers that spring from these highland areas flow
through the vast lowland areas, forming some of the largest river systems
in the world. These elements form the basis that underlies the different
ecological systems of the continent.
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In order to achieve a more local perspective (assuming that contact in
local ecosystems or river systems becomes even more manifest), we divide
the continent into several smaller regions. First, we distinguish between
the very different ecosystems of the Pacific, the Andes and the
Amazon. Second, we make further distinctions within the Amazon and
Andean area, based on more local river systems and other factors.

33.5.2 Ecological Zones

The Andean mountain range is usually divided into a southern, central
and northern part. However, there are different ways to determine the
borders of these areas (Torero 2002: 13): to the south the Bolivian
Altiplano may or may not be counted as part of the Southern Andes,
and to the north, the Ecuadorian Andes are either included in or
excluded from the Northern Andes. In line with our continental north/
south divide, and with the secondary north/south divide in Western
Amazonia, we put the border between the Central and Northern Andes
in northern Peru and southern Colombia, where the Andean mountain
range takes the shape of three parallel cordilleras. To the south, the
border is determined by the very broad Bolivian Andean range, where
the rivers flowing north join the Amazon but those flowing south join
the Paraguay River, and eventually the Rio de la Plata. Because of low
language diversity to the south of the Gran Chaco, the Southern Andes
and Southern Cone are considered together as a single area. The Andean
areas are strictly speaking not river-defined areas, but they do form
ecologically coherent areas, and they cannot easily be grouped with
any of the river-based areas.

We also regard the Pacific coast as a separate area. Few Pacific coastal
languages have survived, causing the focus of our Pacific area for the
purposes of this chapter to be on the northern Peruvian/Ecuadorian
coast, where a relatively low passage of the Andes between northern
Peru and southern Ecuador made trade between the coast and the
Amazon possible (Adelaar with Muysken 2004: 6).

In the northeast, we separate the Orinoco basin in Venezuela from the
adjacent Guyanas and northern Brazil, and south of this area we recognize
smaller river systems, which are defined in Table 33.3. The Rio de la Plata
basin (in particular the western part, the Gran Chaco in northern
Argentina, southern Bolivia and Paraguay) and the Southern Cone plus
Southern Andes are also separated. In the list that follows, we briefly
outline the smaller areas and indicate which of the sample languages are
spoken in each region. The numbers in the first column of the table refer to
the numbers in the accompanying map (Map 33.1).

Mapping the NP questionnaire database discussed in Section 33.4 onto
the geographical zones discussed in this section, we can now move to
a discussion of the results.
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Table 33.3 Ecological zones of South America: regions, locations and sample

languages
Region Delimitation/description Sample languages
1 Northern Andes Colombian Andes Arhuaco, Embera, Paez
2 Orinoco Venezuelan Orinoco basin Nhengatt, Ninam, Panare,
Puinave

3 Guyanas French and British Guyana, Emérillon, Hixkaryana,
Surinam, northern Brazil Papiamento, Tri6, Warao

4 Pacific Pacific coast: practically the ~ Awa-Cuaiquer, Colorado,
Ecuadorian Pacific Mochica

5 Napo-Marafion  Ecuadorian and north Bora, Aguaruna, Kokama,
Peruvian eastern slopes Muniche, Shuar, Urarina, Cofan,
and lowlands Iquito, Arabela

6 Vaupés The Colombian—Brazilian Hup, Cubeo, Daw, Desano,
border Tariana

7 Solimoes Western Brazil between the  Jarawara, Matsés, Yaminahua

Jurua and Purus Rivers, and
up to the Ucayali in the west
8 Tapajos-Madeira River basins in southern Apuring, Bororo
Amazonia directly east of
the Madeira-Guaporé line

9 Xingu-Tocantins  Easternmost river basin in Kamaiurd, Krikati-Timbira, Trumai
southern Amazonia

10  Central Andes Ecuadorian, Peruvian and Aymara, Cusco Quechua, Huallaga
Bolivian Andes Quechua, Ury, Chipaya

11 Huallaga-Ucayali Central-south Peruvian Shipibo-Conibo, Yanesha’, Cholon
lowlands

12 Beni-Guaporé Area between the Beni and Baure, Cavinefia, Gavido, ltonama,
Guaporé Rivers in Bolivia Kanoég, Karitiana, Karo, Kwaza,
and Rondénia Lakondé, Leko, Mamainde,

Moseten, Movima, Sabané,
Mekens, Wari, Yurakaré
13 Rio de la Plata Northern Argentina, Paraguay Wichi, Chamacoco, Mocovi, Pilaga,

basin Tapiete
14 Southern Cone Central and southern Tehuelche, Mapudungun,
Argentina and adjacent Selknam-Ona, Giiniina
areas in Chile Kiine-Puelche

33.6 Results

Given the geographical information about the various river systems, and the
datasets on NP features for the languages in our sample, we are now in
a position to try and answer a number of questions. As mentioned above,
and repeated here for convenience, we address the following issues.

(i) Are river system networks congruent with land distances as the crow
flies? If not, do riverine distances mirror typological distances better
than distances as the crow flies?

(ii) Do languages on the same river system converge on the same struc-
tural profile?
(iii) Are there specific features that spread easily along rivers?
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Map 33.1 Ecological zones of South America: smaller regions considered in the present
study. See Table 33.3 for legend

Several methodological remarks are in order here. First, the added geogra-
phical information by itself does not help decide whether a certain feature
distribution could reflect deep time geographical relationships or later
contact. A river may be a conduit for exchange relations between unre-
lated groups as well as a path along which a population spread. Second, not
all measures can be applied globally. It does not make sense to calculate
river distance between two points which are not directly connected by
rivers.

Our data on rivers in South America come from the freely accessible
country-by-country river information from DIVA-GIS.! The granularity of
these data is too fine for the purposes of this chapter, as it includes what
appears to be every small creek on the continent. We selected the 600
largest shapes, resulting in what is impressionistically a granularity suitable
for the purposes in the present chapter. This yields the river system shown in

! www.diva-gis.org/gdata
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Map 33.2 River data and language locations in South America. Lines from every language
location to their nearest point on a river

Map 33.2, shown at a resolution of 1/8 of a degree per point. Languages are
represented with their centrepoint coordinates from Nordhoff et al. (2013).

We define river distances only for pairs of languages which are in the
same drainage area, that is, languages that are actually connected by
ariver system. The river distance between two languages A and B is defined
by the distance of A to the nearest point on a river plus the distance of B to
the nearest point on a river plus the shortest river path between those two
points. Map 33.2 shows a line from every language location to its nearest
point on a river (based on the river data explained above). As an example,
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Map 33.3 The river path between the languages Hixkaryana and Nhengatu

in Map 33.3 the river path between the languages Hixkaryana and
Nhengatu is indicated. The distance between Hixkaryana as the crow
flies is 917 kilometres whereas the river distance, following the river
path, is 1,642 kilometres.

33.6.1 River versus Bird Distances

Before relating any linguistic data to water distances, we must ask if there
are any essential differences between riverine distances and distances as
the crow flies. There are some logical possibilities. One possibility is that
river distance for all language pairs merely prolongs the bird distance by
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