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Abstract: The Region of Arica and Parinacota is characterized as an agricultural region located in
Atacama Desert at the extreme north of Chile. Its agriculture has allow developing the economy of
pre- and post-Hispanic communities, which have been settled since colonial times at different loca-
tions in the region. This article is focused on how Aymara communities of Lluta Valley and Precor-
dillera of Arica and Parinacota Region have been included as part of Chilean population, particu-
larly, from social and economic point of view. Furthermore, a characterization of agronomic aspects
of the main towns of this zone, and commercialization of agricultural and livestock is included. It
must be considered that the evolution of this region would have an important impact in the safe-
guard on endemic flora and fauna so that it is imperative to protect the genetic heritage of local
species and to promote new technologies which allow the production of commercial products from
Arica and Parinacota Region.
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1. Introduction

This article has as objective to show how agricultural activities have developed in the
valleys of the extreme north of Chile, their importance in the economic development of
pre-Hispanic and post-Hispanic communities since colonial times, their inclusion in the
republican political process, both in Peru and Chile, and their current projections. The first
part presents a historical account of the different cultural periods of the Lluta River basin's
original populations and the pre-Hispanic valleys over the last 2,000 years, emphasizing
the economic and social aspects that characterized the pre-Hispanic agricultural popula-
tions. This analysis is contextualized geographically and territorially, defining the habitat
that the populations occupied in these coastal and pre mountain valleys of the Atacama
Desert. In the second part, there is a description of the agricultural and livestock activities
developed at present in the Lluta Valley, characterized by an eminently agricultural eco-
nomic trade with some livestock activity traces, mainly focused on an agro-industrial pro-
duction of national scope. Despite the above, we can see that the upper sectors of the val-
ley have domestic production for family consumption. In the case of the Precordillera val-
leys, including Codpa Valley, the economy is focused on an agro-livestock sector, where
production is for self-consumption, and the surpluses are partially destined to the local
and regional market. The third part of the study proposes some ideas regarding the role
of agriculture in years to come, which should be supported based on the rescue of some
products that marked the history of the regional agricultural economy; improvement of
products, such as tomatoes and other livestock commodities such as cheese, introduce
them to the regional market and thus strengthening a productive line of the valleys. How-
ever, it is essential to point out that it is necessary to train farmers in the technical man-
agement of crops, horticultural management, and product marketing to achieve these

© 2021 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202103.0162.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 March 2021 d0i:10.20944/preprints202103.0162.v1

objectives. Parallel to the commercialization of agricultural and livestock products, there
must be awareness about the conservation of the genetic heritage of some crops typical of
our valleys, so there should be, next to the conservation area, a space that constitutes a
botanical garden where the knowledge of plant and species typical of the desert valleys
(Figure 1) that make up the region of Arica and Parinacota is studied, preserved and dis-
seminated.

(d)

Figure 1. Some representative flora and fauna of the Region of Arica and Parinacota: (a) Hummingbirds; (b) “Vicufias”;
(c) “Candelabro” cactus; and (d) Tumbo flower.

2. Geographical and territorial contextualization

The region of Arica and Parinacota is located in the northern extreme of Chile. It has
borders with Peru, Bolivia, and the region of Tarapaca (Chile). From the point of view of
the pre-Hispanic past, Arica and Parinacota region was part of the region of the Western
valleys of the South-Central Andean Area. The population that originally inhabited these
territories corresponded to groups of fishermen and farmers who formed small chief-
doms, establishing multiethnic relationships with groups from other coastal and moun-
tain valleys, some of them linked to altiplanic organizations [1].

The region is part of the Great North or Arid North's natural area, which has extreme
aridity as one of its main conditions [2]. However, some environments with the presence
of water resources have allowed the development of wildlife and human settlement pro-
cesses (Figure 2) [3]. The territory that comprises the Arica and Parinacota Region presents
differences in the altitudinal gradient, distinguishing, from west to east, four ecological
floors in a longitudinal way [4]. According to the description of this author, the ecological
floors are The Coast, which is characterized by infrequent coastal plains and abrupt cliffs,
with fresh watercourses of summer regime and some river mouths; The desert Pampas,
which has areas of extreme aridity, from the 500 meters of altitude, which are cut by
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hydrographic basins, significant from the point of view of biodiversity. Of the hydro-
graphic basins present in the Region of Arica and Parinacota, the only one with an ex-
orheic regime and flows into the sea throughout the year is the Lluta River. The Precordil-
lera, which corresponds to the Andes Mountains western slope, between 2,500 and 3,700
meters above sea level, presents an irregular relief of mountain ranges divided by ravines
with permanent watercourses due to summer rains and snow melting during the winter.
The Altiplano (highlands), also called Puna, corresponds to an extensive plateau of soft
reliefs at an average height of 4,000 meters above sea level, whose physiognomy is altered
by volcanic elevations that exceed 5,000 and 6,000 meters above sea level. It also has con-
stant sources of water resources by the presence of glaciers and summer rains. The strong
thermal oscillation is one of its distinctive characteristics due to its altitude. By virtue of
the altitudinal differences, this vertical zoning of the territory promotes large biodiversity
in the region, causing specific adaptive systems for the different ecosystems, both from
the point of view of natural resources and from the anthropic perspective [5, 6].

(© (d)

Figure 2. Representative locations in the Region of Arica and Parinacota: (a) “San Marcos” Cathedral, Arica; (b) “El
Morro”, Arica; (¢) Chungara Lake; and (d) Payachata Mountains.

3. Part 1

3.1. The Aymara people and their historical relationship with the region of Arica and Parinacota

The origin of the Andean populations is dated more than 10,000 years ago. Since that
time, populations of hunter-gatherers arrived in the lands of northern Chile and settled
along the coast and in the Pacific coast's valleys. Gradually, and due to environmental
pressure (mainly periods of drought), these populations began likely to develop crop
practices and domesticate animals around the year 2,000 BC. these populations started
establishing themselves in small villages and hamlets occupying the different ecological
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floors of the northern valleys of Arica, currently concentrating on the territory that in-
cludes the region of Arica and Parinacota [7].

Evidence indicates that during the 11t century, there was a village cultural complex
made up of fishers, farmers, and shepherds called “Cultura Arica”. This cultural complex
controlled from the mountains of the Precordillera of Arica to the coastal areas. Evidence
suggests a commercial and cultural interaction between the Arica Culture and the Caran-
gas populations located in the central Andean highlands [8]. From the beginning, the orig-
inal populations developed an intense exchange and occupied territories in the diverse
ecological floors to complement the nuclear centers' economy [7].

During the Inca period, the territories were organized according to the already estab-
lished structure, so the Lords or "Caciques” of each expanse submitted themselves to a
system of tributes to the Inca, where each Lord had to deliver goods in exchange for pro-
tection, trade, participation in ceremonies, among other aspects. There is no doubt that
the Inca influence was essential for constructing the Aymara people, both on a socio-cul-
tural, economic, and political level. Today, it is recognized that most of these people's
identity refers to this period as a foundational milestone and the origin of things [7].

After the Spaniards' arrival, the entire territory was organized into Viceroyalties,
Kingdoms, and Townships [9]. The Aymaras then put in place "Amparos de Tierras" to
safeguard the ancestral property titles. The conquerors granted such documents only to
rearrange the territory based on taxes. Thus, having lands implied, therefore, the obliga-
tion to pay tribute to the king. This entire period was not exempt from abuses, especially
from the 17% century onwards, when the conquistadors and the church carried out a pro-
cess called the Extirpation of Idolatries, which was carried out not only for religious pur-
poses but rather for administrative and control objectives [7]. This process resulted in a
gradual return, or rather refuge, for the Aymara people who settled in the valleys and the
Precordillera.

After Chile, Peru, and Bolivia's independence, a new adjustment for this ethnic group
began. The consolidation of the Republics of Peru and Bolivia brought with it the fracture
of the Aymara territory. Peru took all the territory to the North and East of Lake Titicaca,
and the rest became part of Bolivia. After the War of the Pacific (1879-1882), Chile annexed
the territories of Arica and Parinacota and Tarapaca (formerly Peruvian) and Atacama
(formerly Bolivian) [10], primarily made up of Aymara, Quechua, and Lican communities,
which again implied a process of adaptation of these people to a new socio-cultural and
territorial order.

The Chilean State carried out actions to cut ties between the "Chilean" Aymara com-
munities and neighboring countries through a process of "forced Chileanization." From
the annexation until 1990, it is considered a "first period," marked by the State's action,
with a high military contingent and the establishment of public primary education
schools. Later, there was a reorganization of municipalities during the military dictator-
ship. During this period, the ancestral organization of territories was not taken into ac-
count, and family community property was transformed into private property, and the
Aymaras had to buy back their ancestral lands [10].

From the end of the 20th century to the present day, the second period is character-
ized by the "ethnic" resurgence. The approval of the Indigenous Law, 19,523 in 1993, pro-
vides a new legal framework that gives tools for developing native peoples. Furthermore,
with the migration process of Aymaras to the cities, urban indigenous elites have emerged
that, rather than erasing their identity, contributed to their strengthening [10].
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Concerning the connections of Aymaras in Chile, Peru, and Bolivia, these have al-
ways endured due to the steady exchange between the three countries. In the case of the
exchange with Chile, this has been mainly from the Oruro altiplano to the agricultural
valleys and coastal cities. Modernization changed the type of exchange, now more similar
to capitalist labor and economic exchanges, but always with a hint of the past, especially
regarding celebrations and festivities [7].

It is important to explain that the Aymara identity, since the creation of the national
states, has been debated between that of their people (derived from the long centuries of
shared history) and each of their countries' identity, imposed since the creation of the Re-
publics.

3.2. Contextualization of the work

The previous paragraphs support the notion that the Aymara people have been the
ones who for millennia have occupied and developed their history of life as an ethnic
group in the different ecological floors present in the current Region of Arica and Parina-
cota. With current data, this work is intended to emphasize the importance of these people
in developing and maintaining peasant agriculture in the different coastal valleys and the
Chilean altiplano. Although archaeological literature indicates that fishers occupied the
Azapa Valley from the coast of Arica to carry out the first agricultural practices [11], in
this study, the Lluta River Valley, the Precordillera, and the Codpa Valley will be used as
the object of study. Given its soil and climatic conditions, these conditions do not allow
the implementation of large systems of intensive production, which differentiates it from
the Azapa Valley, and has allowed the maintenance of small agriculture more rooted in
ancestral customs.

The three units correspond to rural areas, with economic activities focused mainly on
agriculture and a lesser extent on livestock. The Lluta River Valley sector has an eminently
agricultural economic vocation with some remnants of livestock activity, focused mainly
on agro-industrial production of national scope. The upper sectors of the valley have a
domestic production. The Precordillera of Arica is an agro-livestock sector - although live-
stock is increasingly reduced - whose production is for self-consumption, and the sur-
pluses are partially destined to the local and regional market. Finally, the Codpa Valley
stands out for developing a small-scale fruit activity, which in part supplies the regional
market.

3.3. The current socio-cultural context of the Aymara people in the region of Arica and Parinacota

In demographic terms, Arica - Parinacota stands out because its regional population
is strongly concentrated in the commune of Arica with 97.7%. The remaining 2.3% is dis-
persed in the extensive rural communes. In effect, within the selected sectors, the main
residential areas do not exceed 200 inhabitants [12]. The ethnic composition of the popu-
lation, according to the 2013 CASEN survey, 54,075 people in the region of Arica and Par-
inacota declared themselves to belong to an indigenous people, which corresponds to
31.5% of the regional population, the second-highest percentage of indigenous people af-
ter the Araucania region. Of the total indigenous population, 88.1% belong to the Aymara
people, reaching 47,640 individuals, the region with the largest Aymara population at the
national level [13]. Rural areas contain a strong contingent of Aymara population: Putre
52.9% and Camarones 61.9% [12]. The case of the Lluta Valley is different from the other
sectors in terms of the indigenous population. From the coastal area to Poconchile, there
is a significant degree of mestizaje, with many migrant workers of Bolivian and Peruvian
origin who ascribe to an ethnic Aymara or Quechua identity. In the sector of Chaupi-
yunga, the majority of the population is Aymara, belonging to families considered to be
native to the valley and who have ancestrally inhabited the territory. These families are
constituted as Indigenous Communities under Law 19,253.
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Another particularity of the region concerns population flows and movements. It is
possible to detect historical patterns of territorial occupation based on constant move-
ments between different ecological floors [14]. However, in the middle of the 20t-century,
transformations occurred that profoundly altered the regional demographic dynamics. In
the 1950s, the Free Port was decreed in Arica (1953) as part of a plan to promote the de-
velopment of the area, which stimulated trade and, therefore, increased travel to the city
by the Andean population. Additionally, the “Junta de Adelanto” (1958) was created,
which began to carry out infrastructure works, including building road networks, which
in the late 1960s connected the interior towns with the coastal areas. In this way, the An-
dean community moved massively to the city of Arica, since it presented great commercial
opportunities and, in turn, offered services desired by the population, such as diversity of
jobs, health, and education at all levels [15]. This demographic change led to the genera-
tion of what has been called the "regionalization of Aymara society" [16]. New political,
economic, and social relations emerged due to the expansion and extension of the Andean
population's action area. At present, most of the Indigenous Communities members do
not reside in their towns of origin but in Arica. Despite this, the inhabitants maintain
strong ties that unite them to their territory and reproduce forms of organizing their social
life in the city based on their communities of origin.

Moreover, it is important to consider that, at the same time that this regionalization
of Aymara society was occurring, the old community territories were also being frag-
mented. This fragmentation was prompted by the Neighborhood Councils' creation that
extended into the interior towns between the 1960s and 1970s, which concentrated civil
activities in the small centers of residence, no longer frequenting the old "Markas" or
towns established during the colonial period. This territory disintegration intensified in
the 1990s, through the constitution of the Indigenous Communities that were promoted
by the new institutionality of the National Commission for Indigenous Development -
CONADIL. Participation in Indigenous Communities has the particularity of being exclu-
sive, preventing membership in more than one Community. This fact has had the effect
of increasing localist identity concerning the Indigenous Community. In some cases, a
single-family formed an Indigenous Community since the legislation allows a minimum
of 10 people with a common ancestor to be constituted a community. This legislation has
also tended to community entities fragmentation.

Currently, indigenous communities are characterized as trans-local, with the under-
standing that for their collective realization, they function in an interdigital manner be-
tween the community territories and the city of Arica [17]. The majority of community
members live in the city. However, they are constantly on the move - whether daily,
weekly, or seasonally - to their villages for productive reasons (planting and harvest sea-
sons, cleaning of canals), religious reasons (local and regional festivities), or administra-
tive reasons (calls from the municipality, neighborhood council, or indigenous commu-
nity). These structural dynamics of the Andean populations must be considered in any
strategy of involvement with the communities. Despite this translocation, it must be con-
sidered that the regional demographic trend is towards the depopulation of rural locali-
ties, with permanent residents mostly belonging to the elderly age category [12].

As for the forms of association and social articulation, it is possible to find diverse
organizations of a functional and territorial type, some of which have their origin in the
community bases. Others emerged from the State or private entities, which continuously
interact intermittently with the local community members. Some outstanding organiza-
tions distinctive of the peoples are Indigenous communities with legal status under Law
19,253, Neighborhood Councils, Mothers' Centers, Elderly Clubs, irrigation communities,
and productive associations of farmers, ranchers, and tourism, cultural, heritage, and re-
ligious associations. On the other hand, some of the relevant public organizations with a
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presence in the territory are DIDECO, INDAP, PRODESAL, CONADI, PRODEMU, SAG,
and INIA. As for the private institutions, the work carried out by the Altiplano Founda-
tion in the restoration of churches and facades of the Andean villages (Poconchile, Socor-
oma, Belén, Ticndmar, Timar, Codpa) stands out. This foundation has extensive networks
and adequate management capacity and is currently being positively evaluated by the
people (information obtained by the company Vincula S&C as part of this research, 2018).
The Foundation for the Overcoming Poverty is Also present. Through “Servicio Pais”, it
has intervened in various sectors of the region, with a positive valuation among people
(information obtained by the company Vincula S&C as part of this research, 2018).

3.4. Agricultural Contextualization of the Aymara people in the Region of Arica and Parinacota

From the agricultural perspective, based on the VII National Agricultural and For-
estry Census of 2007, ODEPA and the Origins Program prepared the report "Chilean In-
digenous Agriculture: social and productive information according to ethnicity" [7]. Table
1 presents relevant information on indigenous agriculture in the region concerning farms
and exploitation areas, while Table 2 shows this information by ethnicity.

Table 1. Farms, Area and Regional and Indigenous Utilized Area

% Indige- % Indige-
Indigenous Regional Non-indig- nous over nous over

Category total total enous total regional to- national to-
tal tal
N® of exploitations 1,237 2,497 1,260 49,5% 2,3%
Exploitation surface (ha) 180,330,9 550,143.4  369,726.3 32,8% 0,3%
Agricultural surf d
pricuitural suriace used 450 1082 1755734 17,1652 90,2% 0,9%

in exploitation (ha)

Source: Own elaboration from data of [7].

Table 2. Farms, Area and Surface Used in Arica and Parinacota by Ethnicity

. . N¢ Exploita- Exploitations Used agricul-
Area Ethnicity . tural surface
tions Surface (ha)
(ha)
Cordillera Aymara 146 113,524.3 92,863.2
Desert Aymara 722 2,964.1 2,215.9
Quechua 1 0.8 0.4
Other 12 27.2 17.0
Precordillera Aymara 356 63,814.7 63,311.5
Arica and Parinacota 1,237 180,330.9 158,408.2
total
% Aymara above total 98.95% 99,98% 99,99%

Source: Own elaboration from data of [7].

Considering that 88.1% of the indigenous population in the region belongs to the
Aymara people, the data in Tables 1 and 2 closely represent ethnic agriculture in the Re-
gion of Arica and Parinacota. Approximately half of the region's farms are indigenous
(49.5%), and indigenous agriculture represents only 32.8% of the total area of farms in the
region, so land use by ethnic agriculture is rather complete (not partial). This data is
proven by the fact that 90.2% of the agricultural surface used in the region of Arica and
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Parinacota corresponds to indigenous farms. Of the latter, Aymara people are predomi-
nant in the region (Table 2), with 98.95% of the number of farms and almost 100% of the
agricultural area used. Therefore, the other half of the farms, those classified as non-in-
digenous, occupy only 9.8% of the utilized agricultural surface, with an average size of
13.6 hectares per farm, in contrast to the 128.1 hectares of agricultural surface of indige-
nous farms.

Institutionally, small and medium-scale rural agriculture is publicly addressed by
the Ministry of Agriculture through the Institute for Agricultural Development (INDAP).
This entity estimated 2,267 rural family agriculture farms in the Region of Arica and Par-
inacota [18]. In 2016, the institution had a total of 956 users, of which 844 belonged to
indigenous people. The average age of the users is 57. INDAP's main programs that work
with native peoples are the Indigenous Territorial Development Program - PDTI - and the
Local Development Program - PRODESAL. In 2016, PDTI had 346 users from indigenous
peoples, and PRODESAL a total of 106 or a total of 452 users. Given that these two pro-
grams are the most relevant and longest running, it can be deduced that of the 1,237 in-
digenous farms in the region (Table 1), INDAP covers 36.5%. If one considers the specific
technical assistance and care provided to users of indigenous peoples served by INDAP
in 2016, coverage is 68.2%.

4. Part 11

4.1. Agricultural Contextualization of the Aymara People

The Aymara people's agricultural characterization is presented from data disaggre-
gated by region, including other regions with an Aymara presence (Tarapaca Region and
Antofagasta Region). These data of characterization of the Aymara agricultural producers
are considered representative of the Region of Arica and Parinacota, exceptionally, for
their high presence over the total.

The total number of Aymara agricultural producers in Chile is 2,729. In the Arica and
Parinacota Region (Table 2), 1,224 Aymara farms are registered, which means that this
region concentrates 44.85% of Aymara agriculture and 49.26% of its used agricultural area.
In 2011, ODEPA and the Origins Program [7] characterized Chilean indigenous agricul-
ture, both socially and productively, indicating that Aymara producers have a marked
tendency toward old age, with 59% being over 51 years old, and 19.6% between 41 and 50
years old. On the other hand, they maintain that 61% of Aymara farmers do not live on
the farm, which is also a risk due to transportation difficulties and limited time for field
visits. This fact can be partially explained by the fact that 41% of these farmers own two
or more land plots, and 24% own three or more land plots.

Another relevant point is the level of schooling of Aymara producers, perceiving that
10.9% have no schooling, and 61% have a primary or preparatory level. Twenty percent
of them have a medium level of education or humanities. This low schooling level is con-
sidered a potential risk for establishing farmer networks in terms of communication and
information.

4.2. Characterization Sector 1

e Lluta: The Lluta River valley is a hydrographic basin of more than 150 km long, hav-
ing its source on the slopes of the Tacora volcano on the Altiplano floor, which gives it
salinity and high boron content to the waters. The altiplano descends in a southwest di-
rection, capturing numerous tributaries of the pre-cordillera zone, allowing it to have a
permanent flow of water that flows into the sea. The lower zone considers the Lluta
River's mouth to about 80 km towards the interior of the valley, approximately at an
altitude of 2,500 meters above sea level. It corresponds to the most significant agricultural
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potential area because it has large areas for crops and a climate without harmful frosts
for crops. In turn, the lower zone can be divided into three ecological sectors: coastal
valley, fertile valley, and intermediate valley or Chaupiyunga [19]. The coastal valley
comprises about 10 km from the mouth of the river to a height of 250 meters inside the
valley. It is a sector of sandy, stony, and poorly drained soils, which hinders agricultural
development. The fertile valley stretches from Morro Negro to the Churifia Angostura,
about 45 km inland and at an altitude of approximately 950 meters above sea level. It is
a sector suitable for agriculture due to the basin's width (2-3 km) and the better drainage
of the soils. The climate presents high solar radiation, warm temperatures, and low
cloudiness, which, as a whole, favors the development of agricultural activity throughout
the year. The intermediate valley, or Chaupiyunga, is located between Churifia and the
town of Jarinmalla, about 80 km inland from the valley and at an altitude of 1,800 meters
above sea level. The ravine narrows, so cultivation terraces have been made to allow ag-
riculture and, in turn, to withstand the constant erosion caused by the river. The climate
is drier and less cloudy than the productive sector, with a more marked thermal oscilla-
tion due to the increase in altitude.

e  Poconchile: it is a town located in the fertile valley of the low zone of the hydro-
graphic basin of the Lluta River. According to the 2002 census data, 115 people reside
there, but this figure has likely increased to date considering expanding residential areas
in the sector. The majority of people are dedicated to agricultural activity, either as sala-
ried workers or as owners of their land, with the former being more represented, a situ-
ation probably associated with the establishment of haciendas in the lower sector of the
valley since colonial times. According to those interviewed, there is no indigenous com-
munity in Poconchile that represents the sector's entire population. There are some com-
munities in neighboring areas, corresponding to families of between 10 and 25 people
who have inhabited those territories for many years and are oriented to satisfying their
members' particular interests, generally related to agricultural activities in the valley.

Moreover, Poconchile has a Neighborhood Council, an organization that aims to so-
cialize and apply for small cultural or productive projects, but with little impact on one of
the activities that most interests the inhabitants, agriculture. The organization with the
validity of bringing together farmers from the Poconchile sector is the “Asociacion Gre-
mial de Agricultores del Valle del Rio Lluta”. This association gathers farmers from the
coastal sectors to the upper reaches of the valley in Vilacollo. Its declared objective is to
"promote the rationalization, development, and protection of its members' agricultural
activity. " It is a functional organization for productive work, without dealing with specif-
ically indigenous issues. The "Gremial" has more than 70 active members. However, it
presents difficulties in convening its meetings, typically meeting with 15 to 20 people.
Sessions are convened by the leaders when requested by institutions that wish to work
with them or when a director or regular member requests it, so they do not have pre-
established periodic sessions. They are permanently in contact with the institutions in
charge of agricultural development in the area (INDAP, INIA, CORFO).

o Molinos/Chapisca — Sora — Challallapo: These communities are located in the inter-
mediate sector or Chaupiyunga. The town of Molinos corresponds to a housing complex
(32 houses) surrounded by agricultural areas in the basin of the middle sector of the Lluta
River (Figure 3). It is the most populated hamlet in this sector with 39 residents according
to the census, but according to its leaders, currently, that number does not exceed 20 peo-
ple. Nevertheless, it is remarked that a significant floating population that moves between
Arica and Molinos for productive reasons intensified during the months of sowing and
harvesting crops. From Molinos to the upper sectors of the valley, a dispersed residential
occupation pattern can be observed, with houses with agricultural areas separated from
each other by long distances. The next town in the sector is Sora, which is currently occu-
pied permanently by only a few families. According to the 2002 census, the total
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population of residents in all towns from Molinos to Vilacollo (the last inhabited place)
does not exceed 20 people. Despite this depopulation, its current inhabitants still carry out
agriculture with traditional canalization, irrigation, and soil management practices. The
indigenous communities of this section of the valley are Challallapo Indigenous Commu-
nity (which incorporates Sora); Chapisca Indigenous Community; Junta de Vecinos and
Aguas de Molinos Community; Inti Marka Indigenous Community of Molinos. The most
active of these four organizations is the “Junta de Vecinos de Molinos”, mainly because
more people reside there. Concerning Molinos, the Neighborhood Council and the Indig-
enous Community are composed of practically the same people, but they meet for different
purposes. The former is concerned with aspects related to the village organization, and the
latter is oriented towards the application of competitive projects in pursuit of productive
benefits.

Figure 3. Molinos Town: (a) Some houses; (b) Alfalfa crops.

The functions of all the indigenous communities in the sector are linked to agricul-
tural and livestock activities, the main occupations of their members (although livestock
farming is becoming less prevalent in their activities). Their efforts are oriented towards
the construction and repair of canals, subsidies for agriculture, improvement of services
such as roads, electricity, and others. These organizations have approval and legitimacy
to act as interlocutors for their territories with government institutions or authorities. In
accordance with the above, the four organizations' leaders indicate that they maintain
constant relations with their territorial bases and discuss before making any decision. Alt-
hough each organization meets separately to resolve internal conflicts and apply for pro-
jects that concern them in their community's territory, they maintain fluid communication
to face larger projects that involve extensive stretches of the intermediate sector of the
Lluta Valley. Therefore, even though each Indigenous community is autonomous con-
cerning the others, it seems that no statute indicates a power to make decisions jointly.

Characterization Sector 2:

. Precordillera: The Precordillera or Sierra is located between 2,500 and 3,700 meters
above sea level, presenting an abrupt and irregular relief due to tectonic forces' action, with
long mountain ranges that are split by ravines from where springs that supply water to
the Lluta River are born. The climate corresponds to the classification of the marginal de-
sert of height, characterized by scarce annual precipitations, concentrated between the
months of December and March, and with a dry quite prolonged station, which, as a
whole, allows the proliferation of significant flora and fauna, being a propitious space for
the development of agriculture and animal domestication. Due to the altitude, there are
strong thermal oscillations, with temperatures below 0 °C at night and above 20 °C during
the day. In the region of Arica and Parinacota, there are two longitudinal ranges, one on
the western side, called “Sierra de Guaylillas”, and the other on the eastern side, higher
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than the previous one and forming a wall towards the highlands, called “Cordillera Cen-
tral” or Chapiquifa. It is in the Sierra de Guaylillas, between 3,000 and 3,300 meters above
sea level, where all the Precordillera towns are located. However, it should be considered
that the cultivation sectors are below and above this altitude in consideration of the steep
slopes of the ravines where the populated areas are located [4, 20].

. Socoroma: It is a town located in an area considered the head of the valley, in the
Socoroma ravine (Figure 4), whose waters are a tributary of the Lluta River. The populated
town is located at an approximate altitude of 3,000 meters above sea level, but the territory
contains crops at different altitudes since the ravine descends abruptly into the valley, gen-
erating varied microclimates and agricultural possibilities [21]. The community territory
of Socoroma is a vast extension that includes the agricultural sectors and the grasslands of
the hills, in which the localities of Zapahuira, Murmuntani, Epispacha, and Chusmiza are
registered. Although these localities recognize that they belong and form part of Socoroma
territory, due to the formation of independent indigenous communities under the eaves of
the Indigenous Law, there has been a tendency to merge the community territory. Accord-
ing to census data, 76 people live in the town, but observations in the field show that no
more than 30 people live there, who are mainly engaged in agriculture, since only two
families supplement their economies by grazing sheep, and tourism is still too incipient to
make a living from it. In Socoroma, the two most representative institutions of the town
are the “Junta de Vecinos” (Neighbors' Board) and the Indigenous Community of Chuku-
ruma (Aymara name that was Spanishized to Socoroma). The Neighborhood Council deals
with issues that specifically concern the Precordillera people and is widely attended by
permanent residents, typically meeting once a month when work on the farms is com-
pleted. The Indigenous Community, on the other hand, deals with more global issues, and
in recent years its discussions and projects have had political overtones since many of its
members have been trained in issues of indigenous heritage and rights and have also faced
conflictive situations in their territory that have made them aware of their ethnicity.

(b)

Figure 4. Socoroma Town: (a) View of the town; (b) Square and Church of Socoroma.

Nevertheless, the calendar of religious festivities, very numerous in Socoroma, must
be taken into account. Despite internal fissures resulting from rivalries between families,
it presents a strong community cohesion, acting based on decisions agreed upon by rep-
resentative organizations. An emblematic case was the mobilization to end the sanitary
landfill in the province of Parinacota, located in Socoroma territory, in the Tojraje sector,
a situation that activated the organization of the community, achieving that the authorities
stopped the internment of garbage in the landfill. From this perspective, it can be seen that
there is a high capacity for management and organization among the “Socoromefios”
when common goals or objectives are set.
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J Chapiquifia: The establishment of Chapiquifia as a town is relatively recent and was
founded during the time of the region's Chilean occupation on an old ranch dependent on
Pachama. The town was established in the sector of Chapiquifia with geopolitical aims,
concentrating the population of the zone that was dispersed in the territory and installing
state institutions to control and to deepen the process of chilenization. For this reason, the
families of Chapiquifa and Pachama are fundamentally the same, with Pachama becom-
ing the ceremonial sector (where the Church is located and community celebrations are
held), while Chapiquifa is in the residential sector [22]. The temperature of Chapiquifia is
slightly lower than the rest of the Precordillera towns. Unlike these towns, Chapiquifia was
located in an esplanade and not on the slopes of hills or in a ravine, leaving it exposed to
winds that lower the temperatures. Concerning the above, the area of cultivation of
Chapiquina is considerably smaller than that of Pachama, a town with sectors more pro-
tected from frost. According to the informants, the 2002 census registers 38 people residing
in Chapiquina; however, there are only about 10 people permanently in the town. The
communal territory of Chapiquifia is divided into diverse sectors that have historically
used different family trunks, which through the Indigenous Law, have formed independ-
ent indigenous communities. These are the organizations: Indigenous Community of
Chapiquifia Sector Laco - Cosapilla (14 members), Indigenous Community of Copaquilla
(40 members), Indigenous Community Pukara of Copaquilla (27 members), Indigenous
Community of Chapiquifa (59 members). The latter is the one that convenes the commu-
nal members of the Chapiquifa and Pachama peoples, which is understood to be repre-
sentative of the families present in the territory, since the other indigenous communities
are dedicated to the application of specific projects for their sectors, such as water canali-
zation, road repair, productive initiatives, and others.

. Belén: The town of Belén (Figure 5) is located at an altitude of 3,268 meters above sea
level, 143 km away from the city of Arica at the head of Azapa Valley. Its location is stra-
tegic since it is in an area with abundant freshwater from numerous springs, with perma-
nent water resources throughout the year. These conditions have been used since the be-
ginning of the region's population by the first settlers because in a ravine of the sector were
found the remains of old whereabouts of hunters - collectors, the rocky eaves of Tojo -
Tojone, approximately 8,000 years old. Belén has large areas of cultivation, from high areas
of the territory to others boxed in by the ravines towards the lower areas [23]. According
to the census, 70 households and 51 people reside in the town, but no more than 20 people
live permanently in the town. The two public services present in the town are the rural
post and the primary school. The town of Belen has several organizations, some associa-
tions of cultural type that work preferably in the city of Arica and others mainly in the
locality, as the case of the Club of the Elderly, the Community of Irrigators, and the Meet-
ing of Neighbors. On the other hand, there are three Indigenous Communities with legal
status and functioning in the territory: The Indigenous Community of Quipaquipani (17
members), the Aymara Tablatablane Indigenous Community of Belén (17 members), and
the Indigenous Community of Belén (157 members), the latter being the most representa-
tive and considered by the communal people as "that of the people.”
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(a) (b)
Figure 5. Belén Town: (a) Square of Belén; (b) Church of Belén.

In the case of this locality, the Indigenous Community of Belén is the space for dia-
logue and deliberation of matters that concern the whole of the people, having significant
legitimacy to establish relations with different political-institutional authorities, under the
understanding that the Indigenous Community is an organization that watches over the
development and care of the people. Based on the validation that this organization has,
its leaders have the mission of channeling information to the rest of the members.

. Ticnamar: This town is located at 3,200 meters above sea level and 135 km from the
city of Arica. Its current location is recent, since an intense flood of the river in 1959 de-
stroyed a significant part of the old town, so the community requested the authorities of
Arica to move the town to the place where it is today, in a higher sector and distant from
the riverbed. According to the 2002 census, 93 individuals reside there, but to the residents'
estimates, about 50 people, including the students and workers of the town's boarding
school. In geographical terms, the town is located in a ravine that belongs to the San José
River basin, a ravine divided into different sub-basins (Oxa, Rio Grande, Chucasina,
Patagua, and Tumaya) that feed the different irrigation sectors of the community with wa-
ter resources. Its waters correspond mainly to subway outcrops and, seasonally, to the
product of summer rains, since in this sector of the mountain range, there are no snow
accumulations in the altiplanic sector [24]. There are three indigenous communities in
Ticnamar, the Quechua community (not registered with CONADI in 2015); the Succes-
sional Community, formed from the family trunks of the typical indigenous people who
acquired the community territory through a purchase from Cacique Diego Felipe Cariipa,
the authority of the “Altos de Arica” during the colonial period; and the Aymara Indige-
nous Community of Ticnamar, formed in 1996 under Law 19.253.

Characterization Sector 3:

J Valley of Codpa. The town of Codpa is located 120 km from the city of Arica. The
valley of Codpa is situated in the Quebrada de Vitor's middle sector, between the 1,700
(Ofragia) and 3,300 meters above sea level (Incauta), constituting the main agricultural
space of the sector. Vitor's hydrographic basin is born in high the summits of the Central
Mountain range of Chapiquifia, from where the waters descend by boxed gorges, main-
taining a superficial course of runoff until the town of Codpa, from which it begins to di-
minish the availability of the hydric resource. In the summer months, the most significant
increase in river flow occurs due to rainfall in the upper sectors of the mountain range,
while the absence of precipitation during the rest of the year causes a decrease in flow,
with October and December being especially critical for the lower sectors of the valley. In
the Codpa valley, it is possible to distinguish two towns: Codpa and Timar.

J Codpa. The town of Codpa (Figure 6) is located in the central sector of the valley of
the same name, in a narrow and steep ravine, at an altitude of 1,870 meters above sea level
and approximately 113 km from Arica. It consists of 61 homes and 159 people according
to the 2002 census, representing the main populated town in the valley. In Codpa, some
public services are concentrated destined to the needs of the valley's population, such as
the rural post, the professional technical school, the civil registry, and the library, reason
why a relevant percentage of people occupied in municipal works exists. However, most
of the co-population is dedicated mainly to agricultural work and less and less to livestock
(sheep and goats). One of the areas that has grown the most recently is tourism, which has
an excellent projection for the coming decades, although it is still in its infancy. One of the
most significant difficulties in developing sustainable projects over time is the significant
lack of basic social services that still exist in the village, since, for example, there is still no
electricity (motors supply it for a few hours a day), and there is no sewage network that
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could improve the living conditions of the population. The co-workers have formed many
functional and territorial organizations, which meet both in the town and in the city of
Arica. Some of them are cultural associations that are oriented to strengthen patrimonial
and identity aspects of the town, like for example, the Religious Dance Moreno Mixto Hijos
de Codpa, the Social, Cultural and Artistic Club Juventud Estrellas de Codpa, the Agrupa-
cion Querido Valle de Codpa or the Agrupacion Cultural de Codpa. Others are productive,
such as the Cultural Heritage Association of Pintatani Wine Producers of the Codpa Val-
ley, the Indigenous Association of Tourism of the Codpa Valley, or the Indigenous Asso-
ciation of Agricultural Producers of the Commune of Camarones that includes different
localities of the valley and the town of Timar. According to their objectives and functions,
these organizations are dedicated to resolving or developing specific issues, bringing to-
gether community members who have common interests, acquiring a partial representa-
tion concerning the people of Codpa.

Figure 6. Codpa Town: (a) Square of Codpa; (b) Church of Codpa.

. Timar. It is a populated locality of the Commune of Camarones, located in the Gorge
of Heron or Calisama of the sector precordillerano (pre mountain range sector), to a height
of 2,250 meters over sea level and distant of Arica to approximately 90 km. It corresponds
to an oasis irrigated by slopes that emerge from different sectors of the ravine, which are
filled due to summer rains and thaws and the presence of water tables. The locals distin-
guish two crucial sectors, the Pueblo (high sector), where the nucleus of the town is located,
and the Quebrada (low sector), where there are essentially areas of cultivation destined for
fruit trees [25]. Timar presents a microclimate due to geographic particularities: being lo-
cated in a narrow ravine with significant solar radiation and the absence of strong winds,
they cause a high temperature considering the town's altitude.

Furthermore, due to its distance from the coast, it does not present maritime influ-
ence - the humidity of the camanchaca does not reach it - and due to its altitude, it does
not present winter frosts, which makes it suitable for a diversity of crops. According to
the census of 2005 [12], Timar comprises 25 houses and 17 residents, but less than 10 peo-
ple live there permanently. However, like many other communities, the resident number
varies depending on the season and the requirements of agricultural activity, spending
time in the town and city of Arica.

5. Part 111

5.1. Agricultural Outlook and Projections

A new approach to agricultural development in the coming years should be based
on the economic development of agriculture, satisfying local and regional markets,
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proposing the improvement of some horticultural products (Figure 7) and others derived
from livestock (cheese) to introduce them to a broader market. About 30% of the cultivated
area in the Lluta Valley is covered by pasture, mainly alfalfa, for local livestock consump-
tion to maintain an incipient livestock production. There are two or three productive units
dedicated to producing sheep's milk and the remaining small units dedicated to goat's
cheese production. However, they require the incorporation of technology and the im-
provement of production.

(d)

Figure 7. Agricultural goods produced in the Region of Arica and Parinacota: (a) Tomato; (b) Olives; (c) Onions; and (d)

Alfalfa.

Considering the Lluta Valley's agro-ecological particularities, mainly the low quality
of irrigation water, which has high boron content, the horticultural development is fo-
cused on “choclero” corn production cv. llutefio (adapted to the saline boric conditions of
the Lluta Valley), onions, garlic, and, lately, tomato. According to Tapia and Vega [26] and
Torres and Acevedo [27], the limiting factors focus on technical crop management defi-
ciencies, training in horticultural management and management, and alternative short-
ages to diversify production, making it necessary to improve these problems promptly.
One example to consider is the recovery of the "Poncho Negro" tomato crop, which, ac-
cording to Angel et al. [28], has good production levels and organoleptic characteristics
that make it attractive for production and marketing.

Another contribution, which should be integrated into the regional economy, is the
camelid livestock, currently developed by Aymara farmers in the foothills and highlands
of Arica, who keep knowledge and experience required for this millennium. Nevertheless,
it would be necessary to advise in such aspects as production and commercialization of
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the derivatives of this cattle resource and genetic improvement of the species, among
other aspects.

Based on the Arica and Parinacota region's data analysis provided by archaeology
and ethnohistory, it is vital to propose botanical species' rescue. This action would help
safeguard the plant's genetic heritage of some endemic or native plants domesticated
4,000 years ago, marking the beginning of food production, such as corn, sweet potato,
potatoes, chili, jiquima, cassava, among others. It corresponds to species whose genetic
diversity should not be lost but be part of the plant heritage of our desert valleys, rescuing
their role in food and as part of the surplus production that farmers of the past used in the
exchange of products with populations of other Andean regions, thus marking the agri-
cultural economic identity of the Arica valleys.

It is a priority to develop an area or research center concerned with safeguarding the
genetic heritage to move forward in achieving the objectives outlined in the previous par-
agraph related to the conservation of pre-Hispanic plant genetic diversity. This unit of
conservation, i.e., center, should work next to a museum or botanical garden, where the
vegetal species are exhibited and show their potential in the feeding, promoting, this way,
the investigation, education, and recreation between the visitors. The idea of this botanical
garden is that it meets the minimum requirements of the "International Council of Muse-
ums," which, in addition to educating on issues related to flora and biodiversity conser-
vation, can contribute to the change in attitude necessary for society as a whole to under-
stand the importance of conservation, within the framework of sustainable development.
The vast microbial genetic patrimony should have a special mention, practically unknown
and full of valuable resources that could solve not one but several demands of the con-
temporary society, avid of new genes and metabolites for use in the pharmacological,
food, agricultural and biotechnological industry.
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