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ABSTRACT

Habitat destruction, climate change, overexploitation, and pollution are forcing
the biological diversity of our planet towards a mass extinction, the first ever
caused by human activity. This imminent threat raises an urgent need to create
protected areas that sustain the Earth’s remaining species. However, the
creation of protected areas generates social conflict, changes in land use from
production to conservation, and raises a number of complex management issues
that need to be resolved in order to maintain existing species diversity and
ecosystem services.

| have studied the processes, conflicts, and outcomes related to the
creation of the Cerro El Roble Nature Sanctuary, a conservation area located 47
Km northwest of Santiago, Chile’s capital city. The creation of the 998.1 hectares
Cerro El Roble Nature Sanctuary in 2000 produced social conflict within the
nearby community of Caleu (pop. 430). We conducted an in-depth,
interdisciplinary study of the consequences of establishing the Nature Sanctuary
by collecting data using focus groups, surveys, extensive interviews, field
observations, and remote sensing satellite imagery. We focused on the social
conflict, the ecological economics of ecosystem use, the state of the EI Roble hill
ecosystem, and a sustainable management plan for the Sanctuary.

The conflict surrounding the creation of the Cerro ElI Roble Nature
Sanctuary was complex, having different levels and domains that emerged
primarily because of the power struggle and divergent views between the
ancestral, less educated locals, and the richer, more educated newcomers. As
documented in this study, following the creation of the Sanctuary, there was a
significant reduction (p<0.05) in the use of ecosystem services by the community
of Caleu. However, as a result, the local people, especially older “Calegiianos”,
lost a range of valuable resources that supplemented and sustained their daily
lives, and that, consequently, led to further impoverishment.

The analyses of long-term changes in the Cerro El Roble landscape, using
a series of Landsat satellite images taken between 1975 and 2012, indicated that
the core oak forest has been declining in area and increasing in fragmentation for

Xiv



at least the past 38 years. Local weather records that cover the same period
show no significant change in average precipitation. However, there is been an
increase of 1.2 degree C°in average temperature in the area, double than world
temperature increase in the same period. On-site observations and a number of
related studies support the hypothesis that the deterioration of EI Roble hill
ecosystem has resulted primarily from anthropogenic disturbance and likely for
indirect global warming effects. While the establishment of the sanctuary has
helped to reduce these perturbations, at current rates of change the core oak
forest will be reduced from 120-140 hectares in 1975 to just 10-15 hectares of
increasingly fragmented habitat by 2050.

Finally, state-of-the-art, science-based approaches to the management
and conservation of ecological reserves are reviewed with the aim of crafting a
new management strategy for the Cerro El Roble Nature Sanctuary that replaces
the current, inadequate plan. The plan proposed here lays the foundation for
realizing the sustainable use of the sanctuary, and will promote the recovery of
the centrally important oak forest.

XV



1. INTRODUCTION

1.1.Background

1.1.1. Socio-Environmental Conflict

The drastic diminution of biodiversity through deforestation, change in land use
and pollution, among other factors, along with increasing demand for ecosystem
services and natural resources by a overpopulated planet, has placed humanity
on a course towards self-destruction. Conservation and protection of natural
areas are the most effective, near-term strategies that will play a crucial role in
mitigating ongoing damage to the environment, and eventually restoring the
sustainable use of the Earth’s ecosystems.

However, establishing new, or expanding existing, protected areas often
creates conflict between groups that favor and those that oppose changing the
status of a given area of land. The conflicts do not arise from contraposition
between preservation goals and economic growth interests. Rather, they
originate from debates over a specific set of policies for sustainable
development, that is acceptable to the majority of the stakeholders involved.

Some stakeholders, often local residents, expect to continue exercising
what they regard as their legitimate rights of use of their shared land. They fear
and oppose having their long held privileges, and in some cases livelihood, taken
away through outside conservation policies. These fears among the local
community are sometimes validated and reinforced in situations where there are
strong information asymmetries arising from differences in educational level,
social status, economic power, and political influence among locals and
newcomers. Such conflicts are increasingly common in conservation efforts as
the stock of usable, non-degraded lands decreases, and the opposing interests
of stakeholders are exacerbated. The resulting tensions between incumbent

locals versus outside elites may result in social and political restructuring,



exacerbating the sense of loss and deprivation among long-term residents who
are no longer permitted to extract ecosystem services that have traditionally
improved their quality of life.

1.1.2. Ecosystem Services

This study focuses on the uses, economics, management and sustainability of
protected ecosystems and the services they provide. Ecosystems and
biodiversity are the building blocks of the natural world. Ecosystems are complex
systems that encompass the interaction of both biotic and abiotic elements of a
given area, while biodiversity is the biological diversity of organisms, genes and
ecosystems in nature.

Ecosystems, through their complex functioning, produce ecosystem
services. These services are beneficial to natural systems themselves. They
include the cycle of nutrients, such as Nitrogen, that are essential for life, the
maintenance of clean air and water, the production of organic soils, the
pollination of plants, and the primary productivity that sustains the biosphere.
However, their various uses by humans and their central importance to the
sustainability of our existence are often overlooked. Ecosystem services can be
utilized directly by human beings for their own welfare, or they can provide
benefits to humans that arise indirectly from ecosystem functions. Ecosystem
function is defined as the ability of components and natural processes to provide
goods and services that meet human needs, directly or indirectly.

Ecosystem functions become services when human values are involved,
making the concept of ecosystem goods or services inherently anthropocentric.
Virtually all definitions of ecosystem services coincide in that the defined services
are fundamental to supporting all living organisms within the Earth’s biosphere,

including human social systems and the economy.



1.1.3. Caleu and Hill ElI Roble

The community of Caleu (pop. 431 inhabitants, 2012) is located 75 km northeast
of Santiago City, Chile’s capital city, in the vicinity of the city of Runge and to the
north of the town of Til-til. Caleu is composed of three villages: La Capilla, Lo
Marin and Espinalillo. Caleu has a communitarian organization that is very
unusual and rare elsewhere in Chile, especially in the central or southern
regions. In this type of social system, each person owns a ranch received by
heritage, and have the right to use any common lands owned by the community
with regard to all the beneficial goods and services those land provide.

Caleu’s climate is classified as Mediterranean and is highly seasonal,
having cold and rainy winters with summers that are dry and hot. Rains are
variable in occurrence and duration, and greatly affected by the El Nifio Southern
Oscillation (ENSO). Sometimes due to the area’s elevation (900-2200 m.),
precipitation is in the form of snow, which can reach the lowest parts of the
watershed. As a result of fog that flows inland from the nearby Pacific coast (80
km) the weather can also be very humid.

Hill EI Roble (elevation 2,222 m) is the highest peak of Chile’s Coastal
Mountain Range. The name of the hill' derivates from the high-elevation resident
specie of white oak, Nothofagus macrocarpa. This is the northern-most
population of white oak forest in Chile, and it is endemic to this country. The
western side of the hill belongs to La Campana National Park. The eastern side
of the hill is historically common land belonging to people who live permanently in
Caleu, and as such cannot be subdivided or sold.

Due to the long-standing use of the ecosystem services (see chapters 3, 4
and 5) of El Roble hill, its dry, Mediterranean forest has deteriorated. As
discussed in chapter 5, several anthropogenic-based disturbances appear to be
the cause of the ongoing degradation of El Roble hill, including tree cutting for
timber, collection of firewood, soil extraction for sale, charcoal production,
introduction of European rabbits, cattle grazing, and silver and gold mining.

' Roble in Spanish translates Oak in English.



A complex socio-ecological situation, reviewed in detail in chapters 3 and
4, developed in this community when a group of concerned people who owned
vacation homes in Caleu petitioned the government to declare El Roble hill a
Nature Sanctuary. It was declared a Nature Sanctuary in 2000, and, as a result
making use of the hill for any activities other than recreation was forbidden by
law. The new laws thus denied the residents the long-standing extraction of

ecosystem services on their common land.

1.1.4. Management of the Cerro El Roble Nature Sanctuary

When El Roble hill became a Nature Sanctuary, several offices and departments
within the Chilean government attempted to develop a participatory management
plan to protect the sanctuary and enforce the new, legalized restrictions of
the use of the hill. Unfortunately, this plan was based on disconnected, and in
some cases misguided efforts, and has failed to meet its objectives. With the aim
of constructing a new, more effective plan for the sustainable management of
Cerro El Roble Nature Sanctuary, best practices in ecosystem management,
community-based resource management and ecosystem stewardship will be
reviewed in chapter 6, and a number of conservation recommendations proposed

for the future management.

1.2. Statement of Purpose

The research discussed below has multiple goals by carrying out a holistic,
multidisciplinary study of the current and future status of Cerro El Roble Nature
Sanctuary, taking into account social, political, economic and environmental
aspects of the problem.

The first goal was to understand economic, political, and social aspects of
the conflict produced in the community of Caleu when EI Roble hill was declared
a Nature Sanctuary. The second goal was to understand the current state of the
El Roble hill, from ecological, climatological and socio-political points of view, and
doing so, construct a holistic, integrated set of recommendations, to help the



community better manage and protect their common land and ensure the future
sustainability of the Cerro El Roble Nature Sanctuary.

To accomplish these goals, this study draws upon the concepts and
techniques of ecological economics to investigate how the uses of the ecosystem
services by the community, and how those uses changed after the hill became a
Nature Sanctuary. The study also employs the principles and procedures of
political ecology to research the socio-environmental conflict and the dynamics
that developed between local Caleglianos and the more affluent, part time
residents who were mainly from Santiago.

Finally, remote sensing was employed to reveal long-term ecological
changes in the El Roble hill, in particular the Santiago White Oak forest, and
inform a science-based plan for the management of the sanctuary.

1.3.Importance and Broader Impact

In general, there is a distinct lack of cross-discipline studies taking a holistic view
of the impact, both ecological and sociological, of creating protected areas, not
only in Chile, but also in many other parts of the world. This is especially true for
private sanctuaries, such as El Roble hill. This study analyzes how changes in
conservation policies impact: (1) social conflicts; (2) use of ecosystem services;
(3) environmental degradation; and (4) management of protected areas. It
focuses on changes in behavior reflected in the annual usage of 19 ecosystem
services as they relate to explanatory variables, such as distance, age, policy,
and education level, and it allows for a better understanding of the usage of
select direct ecosystem services by people in rural areas where most ecological
reserves are located.

The research presented here provides an important case study
concerning how changes in the laws regulating long-standing patterns of
ecosystem exploitation affected a local community that was dependent in many
ways on extracting those services. It is also important to determine the impact



that the new environmental regulations and management strategies have on the
recovery of the ecosystem degraded by human perturbations.

Caleu and El Roble hill are a unique case in that the land constituting the
Nature Sanctuary belongs to the surrounding community, just as it did before the
sanctuary was created. This study thus provides insight into the issues and
outcomes inherent in local ownership and management of protected lands, and a
detailed analysis of the social changes produced within the community of land
owners.

The results of this research also make an important contribution to
understanding the complex issues involved in successful efforts to preserve an
ecosystem that is part of the Mediterranean forest biome. The Mediterranean
biome contains an extraordinary diversity of species and their habitats, and, while
covering less that 2% of the Earth’s surface, contains over 10% of all known
plant species. The biome is threatened by human activities in all areas where it

occurs, specially including central Chile.

1.4.Organization of the Study

The results of this study are discussed in five interrelated chapters, plus an
introductory chapter and a multidisciplinary conclusions chapter.

Chapter 2 presents an overview of the biogeography and climate of
central Chile, a description of the Mediterranean biome, basic information
concerning the community of Caleu and El Roble hill, and a discussion of the
ecosystem services that El Roble hill could potentially supply.

Chapter 3 provides an extended description of Caleu’s history and an
analysis from the perspective of political ecology of the socio-environmental
conflict derived from the creation of Cerro El Roble Nature Sanctuary.

Chapter 4 presents the results of detailed surveys with local residents
concerning the frequency with which they extracted ecosystem services and the
type of service utilized before and after the Nature Sanctuary was established.

Statistical analysis of the survey data are discussed that result in a better



understanding of the factors influencing the community’s utilization of ecosystem
services.

Chapter 5 utilized data from Landsat satellite images to document the
long-term degradation of the El Roble hill landscape. Climate data are also
analyzed to determine the extent and influence of climate change on the El Roble
forest. The effects of anthropogenic disturbances are discussed that provide the
basis for future conservation efforts.

Chapter 6 summarize the scientific foundation for ecosystem
management, discusses optimal strategies for protecting natural areas, including
community-based management and ecosystem stewardship, and provides
recommendation for improving the future management and sustainable use of
the Cerro El Roble Nature Sanctuary.

Chapter 7 discusses the study’s conclusions and presents a holistic model
of the environmental system model of the situations of the ElI Roble hill and
Caleu, that attempts to connect and integrate the various components of the
research.



2. THE STUDY AREA: CALEU AND HILL EL ROBLE

2.1.Introduction

This chapter contains a literature review of the biogeoclimatic topography of
Chile, with special focus on Mediterranean biome, followed by a detailed
description of the community of Caleu and the El Roble hill.

Chile is a long and narrow country that extends in essentially a straight
line from 18 degrees to 56 degrees south latitude along the Pacific border of
South America. Because its unique geography, Chile, contains within its borders
seven major climates: Desert, Alpine Tundra, Glaciers, Humid-Tropical (Easter
Island), Oceanic (in the extreme south) and Mediterranean (in central Chile).
Chile’s continental climates includes “Desert” (Atacama Desert and Patagonia
Desert), “Semi-Arid” (the boundary between Atacama Desert and Chilean
Matorral), “Mediterranean” (in central Chile), “Temperate Oceanic” (the Valdivian
Rain Forest), “Sub-polar Oceanic” (the Magellan Sub-Polar Forest), and “Alpine
Tundra”, (the Andean Dry Puna).

Due to its elongated geography, which starts north of the southern tropic
and ends north of the Antarctic circle, Chile contains several biogeoclimatic
regions, from the extreme North (Atacama Dessert) to the extreme South
(Patagonia and Antarctic), (Figure 2.1). The research discussed here concerns
Chile’s central Mediterranean biome. The following is a review of climate and
topography of this biome with the aim of providing a better understanding of its
unique relictual vegetation, and the importance of the Santiago white oak
(Nothofagus macrocarpa) forest.

2.2.Bioclimatic Geography of Chile

Bioclimatic patterns in Chile can be understood using the concept of bioclimatic
belt (piso bioclimatico), which are also referred to as temperature belt (piso



termoclimatico), and vegetation belt (piso vegetacional). The bioclimatic belt is
correlated with temperature regimes and vegetation belt is based on vegetation
types as which are also indicators of climate regimes. Using these two concepts,
it can be identified the relationships between temperature and rainfall with the
major vegetation types of each region of Chile (Amigo & Ramirez, 1998).

Following Rivas-Martinez (1993) classification, a bioclimatic zoning of
Chile can be done defined based on the five “macro-bio-climates” of the world:
Tropical, Mediterranean, Temperate, Boreal and Polar. Each macro-bio-climate
is divided into belts (hottest to coldest) based on temperature regimes?. Finally,
each macro-bio-climate can also be subdivided into rainfall regimes®.

2.3.0verview of the Mediterranean Biome

Mediterranean biome exists on five zones (Fig. 2.2): America (California and
Chile), Africa (South Africa), Oceania (New Zealand and Australia), and the land
surrounded the Mediterranean sea. All these regions are distinguished by their
high diversity of plants and high levels of endemism, which are more greater than
the tropical flora of Africa and Asia combined (Underwood et al, 2009) to be the
main factors underlying the elevated species richness and high endemism of the
Mediterranean biome.

Most conservation assessments classify the Mediterranean biome as a
top priority for biodiversity conservation. It follows that better understanding of the
Mediterranean biome and the threats to its existence, is urgently needed
(Underwood et al, 2009).

2 The prefixes used to designate these belts from hottest to coldest are: Infra-, Thermo-, Meso-, Supra-,
Oro-, and Cryoro-. With some exceptions for Boreal (includes Tundral, Cryodesertic and Pergelid; and for
Polar only with three belts: Tundral, Cryodesertic and Pergelid).

8 Ultraperarid, Perarid, Arid, Semiarid, Dry, Subhumid, Humid, Perhumid, and Ultraperhumid.
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Figure 2.1. Chile’s biogeographical and vegetational zones (Source: accessed on 5/13/2012
http://www.educarchile.cl).

The level of the threats varies among the five Mediterranean areas. In
Chile and California Plant extinction are correlated with scale and duration of
western colonization. “New world” Mediterranean biomes experienced the rapid
introduction of hundred of alien species from Europe and growing disturbances
from human settlers who also introduced domesticated herbivores such cattle,

sheep and goats as well as European rabbits and hares.
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Figure 2.2. Distribution of areas with Mediterranean biome. (Source: accessed on 5/13/2012
http://en.wikipedia.org/wiki/Mediterranean_climate).

The mild climate of the Mediterranean biome also made it favorable for
human settlements, resulting in high percentage of conversion to agriculture,
rural, urban, or other human uses (Rundel, 1981). Plants from Europe’s
Mediterranean biome had coevolved with humans and herbivores for thousands
of years and easily outcompeted many of Chile’s Mediterranean plants species
(Underwood et al, 2009). Currently, threats to Mediterranean biome are related to
population density and growth of urban areas (Rouget et al. 2003), expansion of
agriculture (le Houerou, 1981), and conversion of wilderness for tourism
development (Paskoff & Martinez, 1999).

Mediterranean biome is predicted to undergo major changes in
biodiversity by 2100 because the biome is particularly sensitive to land use
change and in some areas climate change (Underwood et al, 2009). Projected
changes due to global warming include greater than 80% range reduction in 66%
of the endemic plant taxa in California by 2100, and 51-65% reduction in the
ranges of endemic taxa in South Africa by 2050 (Klausmeyer & Shaw, 2009).
Regional climate model prediction for central Chile through 2050 under scenario
A2 of the IPCC* (regional expansion in economic development, no reduction in
emissions) indicate temperature increases and reduced in the vegetation to

* Intergovernmental Panel on Climate Change.
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grassland and matorral. The rest of the biome should experience little change in
climate and vegetational structure (Armesto et al. 2007).

There are similarities and differences among the five regions of the world
with Mediterranean biome. There are “affinities” and “dissimilarities”, generally
speaking, physiographic, climatic, physiognomic, and phenomenological, and
convergences in patterns of land use. The closest similarities are between
California and Chile, and between Australia and South Africa.

The California-Chile Complex

The California-Chile complex is characterized by young orogenic systems with
important volcanic and seismic areas having a similar terrain configuration:
coastal ranges; a central valley bordered on the east by high mountains; and an
expected general resemblance due to the fact that both regions are placed at the
same parallel, 40° south and north. Chile and California show a homologous
arrangement, however, in a poleward sequence. The effect of the Humboldt
Current and California Current and the fact that both areas show “the most
typical west coast” Mediterranean climate make them even more similar. The
origins of communities of plants and animals are formed by a mixture of
temperate and tropical elements in Chile, similar to those in California. There is
also evidence of convergent evolution among plants of those two Mediterranean
biomes.

Chile and California biomes are not identical, as Di Castri et al. (1981)
explain, there are 20 detectable differences between both. The main of those
differences are related to geographic characteristics, vegetation and climate.
California is at higher latitude than Chile; Chile has a greater isolation effect,
including greater biogeographical isolation. Chilean vegetation is more open and
stratified, the disposition of ecosystems is like a mosaic, and also this area has
greater coverage of grasses and weedy annuals, with wider distribution and
diversity. Chilean Matorral has a structure with multiple layers including trees,
shrubs and grasses. California has a well-developed coniferous and montane
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forest because of some summer rainfall in the mountains; this not happen in
Chile, with the exception of some Autrocedrus chilensis. Chile has a widespread
“replacement” of forest systems from native to Pinus radiata and Eucalyptus spp.
that is minor in California. California chaparral does not evolve towards
sclerophyllous forest and does not have the ability to grow renewals without fire.
Chile’s climate is rainier than California’s, variations of temperature are less and
humidity is higher. Arid and humid periods happen a month later in California
than in Chile (Di Castri et al, 1981).

2.4.Mediterranean Biome in Central Chile

Central Chile is divisible into three physiographic regions: Coastal Mountain
Range, Andean Mountain Range and Central Valley. Both were formed in
Precambrian and Cretaceous from crystalline rocks uplifted during the Tertiary.
The highest pick is El Roble hill with 2,222 m in elevation. The soils in the coastal
range are high in organic materials, which makes them especially prone to
erosion when loss of plant cover occurs. These soils were produced during the
Jurassic age from a highly weathered metamorphic parental material (Armesto et
al. 2007). The Central valley of Chile is a structural basin filled with sediments
from the erosion of the Andes to the east and the Coastal Range to the west.

In Chile, the Mediterranean biome is limited to a narrow band of 1,000 km.
long in central part of the country that ranges from 30° to 36° south latitude
(Arroyo et al. 1999). This biome represents a transition from the Atacama desert
to the north, one of the driest in the world, to a mixed of deciduous-evergreen
temperate forest, the Maulino forest, in the south. Physiognomically, the
Mediterranean biome in central Chile is a heterogeneous vegetational mosaic
with three major vegetation types: xerophytes (summer-deciduous shrubs and
succulents), mesic communities (evergreen sclerophyllous trees), and forest
(winter-deciduous trees).

This area is currently classified as one of 200 hotspots to conserve global
biodiversity due to the richness of its terrestrial flora (Arroyo et al, 1999).
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Accordingly, numerous studies that involves the Mediterranean biome in South
America have addressed “the causes of such high floristic richness, the nature
of current threats and the future of its conservation” (Armesto et al. 2007). In
general, the landscape of central Chile has been changed forever by the
plantations of monocultures of Pinus radiata and Eucaliptus spp. Exotics grasses
have found fertile grounds in central Chile, with more than 400 taxa recorded of
invading species recorded. The original landscape of central Chile was also
transformed by the introduction of goats, cattle, and rabbits, which are major

predator of seedlings and hence severely limit regeneration (Fuentes, 1995).

2.4.1. Climate and Topography

The Mediterranean biome is characterized by a climate with four distinct
seasons: dry summers, cold, rainy winters, and a spring and fall with mild
temperatures. Typical of Mediterranean biomes, precipitation in Central Chile is
characterized by cold winter rains and dry summers. The climate is extremely
variable with spring-summer droughts that can last for up to 6 months. Annual
precipitation within Chile’s Mediterranean biome varies from less than 200 mm
to 700 mm per year. The climatic regime is driven by seasonal changes in
strength and latitude of the southern anticyclone from the Pacific Ocean; with
high atmospheric pressure around 40° south latitude in the pacific coast (Rundel
et al, 1981). During Chile’s summer season, the high pressure point occupies a
wide latitudinal range. Which blocks the westerly flow of humid air masses from
the Pacific Ocean. As a consequence, central Chile is usually left completely
dry from December through April.

The EI Nifo Southern Oscillation (ENSO) is an extremely important
component forcing the variation in precipitation between years. In general, ENSO
increases rainfall in the Mediterranean zone and decreases upwelling, thus
making the anticyclone weaker. During La Nina years, the opposite occurs.
Extremely dry conditions develop “causing long droughts with major ecological
consequences” (Rundel et al, 1981).The main difference between the climate of
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the Mediterranean biome in Chile, compared with other parts of the world, is the
complete absence of rain during Chile’s summer. Moreover, the Andes Cordillera
produces a rain shadow effect, which keeps hyper-arid conditions in the Atacama
Desert. Another unique feature of Chile’s Mediterranean biome is the extra input
of water to the coastal range vegetation due to condensation and fog-zone of
moist air arriving from the nearby coast (Rundel et al, 1981).

2.4.2. History of the Mediterranean Area in Chile

Between 15 and 8 millions years ago, the final uplift of the Precordillera, the
lower sections of the Andes Mountains, completely cutoff the east-west flow of air
from the tropics. This resulted in a single rainy season, the winter, typical of the
Chilean Mediterranean climate.

Another important characteristic is the desiccation of the climate due to
the cold Humboldt Current; the current pattern stabilized and the ice sheets in
Antarctica expanded, thus enhancing the cooling of the proto-Humboldt Current.
Due to this scenario, the major determinant of species survival during the
Quaternary was the ability to tolerate seasonal desiccation, as seasonal droughts
became more frequent and intense during the interglacial period (Villagran,
1995).

2.4.3. Mediterranean Vegetation Types

Heterogeneity of the natural environment results in high floristic richness and
diversity of plant communities. Andean uplift may also contribute because added
opportunities for colonization and differentiation of the local “alpine” floras. The
vegetation types in the Mediterranean biome in central Chile are: relict coastal
forest (Olivillo-forest and Nothofagus-forest); Sclerophyllous matorral shrublands,
and thornscrub; Acacia caven savanna; Chilean Palm forest; Swamp forest;
Coastal Matorral; and Andean montane woodland.
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Figure 2.3. Chile’s Mediterranean forest, Matorral and Sclerophyllous forest. (Source: accessed on 5/13/2012
http://www.florachilena.cl/Regiones_Vegetales/Bosque Esclerofilo/Matorral y Bosque Esclerofilo.htm).

2.4.4. Relict Vegetation

During the Tertiary, Nothofagus forest —it is been hypothesized— occurred in the
present coastal zone between Valparaiso and Coquimbo, and later along the
Andean Cordillera (Rundel, 1981). During the last glacial period, continuous
glacial ice extended southward from an area north of Santiago through the Andes
to Tierra del Fuego. Central Chile vegetation zones are localize to 500 m of the
last major glacial advance, which ended 12,000 years ago, that was followed by
a trend of warming climate (Vuilleumier, 1971). Current distribution of relicts
includes Nothofagus and some related “hygrophilous forest species in central
Chile gives evidence of the northern advance of cool-temperature vegetation,
during Pleistocene” (Rundel, 1981). Surviving in special areas with microclimatic
favorable conditions, those relicts survived including a diversity of typical species

of the Valdivian forest in the southern of Chile.
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Nothofagus forest is best developed, in the north of Chile’s central area, in
the south- or southeast- facing slopes at especially high elevations, like in La
Campana, El Roble, and Campanita hills. Aside of Nothofagus obliqua, other
species in these forests include Lomatia obliqua, L. dentata and Viola portalesia.

The Nothofagus Forest

Nothofagaceae is distributed in the Mediterranean biome’s most southern limit,
next to the temperate rainforest region. However, these remnants are small
fragmental populations found only above 1,000 m in the highest peaks of the
coastal range, for example in La Campana, El Roble and Cantillana hills.
(Armesto et al, 2007). Chile’s northernmost population of Nothofagus are in
these three areas and are isolated of the continuous distribution of Nothofagus
obliqua in the central depression as well as Andean foothills in south-central
Chile, (Donoso, 1993). The northern populations of Nothofagus obliqua are
remnants “from a more continuous distribution at lower elevation during the
glacial advances” (Villagran, 1990). During the last glacial period, cooler and
wetter climate could have helped the Equatorward expansion of the Nothofagus
woodlands in central Chile (Rundel, 1981).

2.4.5. Anthropogenic Perturbation of Mediterranean Biome

Chile’s Central Mediterranean area is smaller compared to other Mediterranean
climate regions which could have been caused by a more insidious human
impact in Chile compared to that of California (Arroyo et al, 1995). Several
factors associated with long periods of human settlement influenced strongly the
vegetation dynamics and plant communities’ distribution.

Climatic trends are the most common factor impacting the establishment
of shrublands into open lands. Other several anthropogenic conditions can also
produce lost of matorral shrubs and tree, the most important of which are

human-caused fires.
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Another factor of anthropogenic impact in the Mediterranean biome is the
introduction of exotic plants and animals to new habitats. The original landscape
of central Chile was deeply transformed by the introduction of goats and rabbits,
which are the major predators of seedlings, limiting regeneration (Fuentes,
1995). Also, natural herbivores, such as rodents, have less likely impact on
vegetation because of population control by their natural predators, currently
reduced in numbers (Jaksic, 1997). Even more, the landscape of central Chile
has been changed forever by the plantations of monocultures of Pinus radiata
and Eucaliptus spp. Exotic grasses have found fertile grounds in central Chile,
with more than 400 taxa of exotic grass species recorded.

The openings on vegetation due to all the anthropogenic factors described
before has increased the amount of runoff, producing massive losses of organic
soil and nutrients to downstream and the Pacific ocean. Any perturbation maybe
intensified by the extreme variability of precipitation in the Mediterranean biome.
The loss of stature of sclerophyllous vegetation can be critical especially in the
coastal range. It is thought that a long history of chronic perturbation in the
vegetation of the coastal range could have then disrupted the normal hydrologic
cycle over many years with a likely negative feedback effect on plant recovery

and tree regeneration, causing even more desertification and loss of forest.

2.4.6. Conservation and Restoration of the Mediterranean Biome

The conservation of Mediterranean biome is no different than the majority of
hotspots with the exception that this one has a long history of human occupation,
farming, industry and residency (Armesto, 1998).

Less than 5% of the protected areas in Chile are placed within this
climate, which contains about 50% of the vascular plant species endemic to Chile
(Arroyo, 1995). It is estimated that 80% of the ecosystems that are included in
the Mediterranean biome are either threatened or endangered. Restoration
programs in the Mediterranean biome should be favored over the vast extensions
of land that are getting exotic plantation in the coastal areas. Restoration efforts
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must consider the need to exclude exotic herbivores, such as cattle, goats and
rabbits.

2.5.Caleu

The community of Caleu is located 75 km to the northeast of Santiago, in the
vicinity of Runge and to the northwest of Til-Til (Fig. 2.4). Caleu is composed of
four settlements: El Peralillo, Espinalillo, La Capilla and Lo Marin. But only three

of those are villages: La Capilla de Caleu, Lo Marin, and Espinalillo (Fig. 2.5).
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Figure 2.4. In the right side Chile with the Metropolitan Region highlighted in red. The central map shows the
Metropolitan Region and Santiago with Caleu highlighted in red. (Source: accessed on 5/13/2012
http://www.moon.com/files/map-images/chl_01_Santiago-and-Vicinity.jpg and
http://planetolog.com/maps/map-country/big/geo/chile-map.gif).

Caleu is characterized by a Mediterranean climate, with cold and rainy
winters, and summers that are dry and hot. The rains are variable in occurrence
and duration. Sometimes due to the elevation, precipitation is in the form of

19



snow, which can reach the lowest places in the watershed. In general, the area is
relatively sunny but, as a result of fog coming in from the coast, the humidity is
often high (Moreira, 1999).
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Figure 2.5. In this detailed map, it is shown the three villages of Caleu (La Capilla, Lo Marin and Espinalillo) and
the proximity to the El Roble hill. (Source: accessed 5/13/2012 http://www4.biblioredes.cl/avalancha.cl).

An interesting characteristic of Caleu is that more than half of the houses
in the locality are vacational homes. Of the total number of houses (316), only
154 are occupied all year (Fig. 2.6), and 189 are in use only during vacation
times or weekends (Table 2.1).

Table 2.1. The villages, number of habitants, and number of houses in each village for the locality of Caleu are
shown. Vacation-homes are 189 in the overall Caleu, no details available (Source: INE, 2010).

Locality Village Men Women Total habitants Houses
Caleu Espinalillo 39 32 71 65
Caleu La Capilla 130 117 247 166
Caleu Lo Marin 64 49 113 85
233 198 431 316

Caleu has a communitarian organization that is very unusual and difficult

to find elsewhere in the country, especially in the central and southern areas. In
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this institutional organization, each person owns a ranch received by heritage
and has rights to the common land with all its uses, habitats, and services. “La
Agrupacién de Comuneros La Capilla de Caleu” (the Association of the Owners
of the Common Land “La Capilla” of Caleu) has the responsibility of managing

this common land and also supporting culture and education in the community.

Figure 2.6. The main street in Lo Marin is shown.

The communitarian organization of Caleu that comes from the previous
centuries when Caleu was an estancia. This kind of organization is very unusual
and difficult to find, especially in the center or south of Chile. This type of
organization is based on each person owning a ranch acquired through heritage
(hijuela), along with the right to the common land for all its uses. This person is
called a Comunero, which means “someone who owns right over a common
land”. This common area should be managed in such a way that produces
benefits for all in the community as it can be read in the Law Decree of 1936
(Moreira, 1999). In this Law Decree, there is a donation of more than 5,000 ha. to
approximately 135 families for use as common land.

The Association of Comuneros La Capilla of Caleu (ACCC) is a long-

standing organization created January 23, 1966. It is a nonprofit organization that
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manages El Roble hill. This organization, despite its name, includes people from
the villages of La Capilla, Lo Marin, and Espinalillo. The ACCC has the
responsibility of managing the common land and encouraging culture and
education in the community. In addition, it maintains medical services for the
community, carries out economic initiatives, and helps to standardize the
property deeds (Moreira, 1999).

2.6.Hill El Roble

Hill EI Roble (elevation 2,222 m) is the highest peak of Chile’s Coastal Mountain
Range. The name of the hill comes from the high-elevation Santiago white oak
species Nothofagus macrocarpa. Hill EI Roble is the northernmost population of
Santiago white oak in Chile. The western side of the hill belongs to the National
Park La Campana. The hill cannot be sold or split, because it is common land
belonging to the permanent residents of Caleu.

Figure 2.7. Cerro El Roble Nature Sanctuary.

Hill EI Roble (Figure 2.5), next to the locality of Caleu, has an area of
998.6 ha. and an elevation ranging from 1450 m to 2222 m. It is situated in the
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northwest of the Priority Area for Conservation, also called El Roble. At its peak,
there is an Entel rebroadcasting antenna connected with the valley by a
restricted access ferry cable cart. At the end of the valley is the Caleu stream,
which is supplied by the different gullies emerging on the El Roble hill watershed.
The Caleu stream runs into the valley towards the east, flowing to the basin of
the Til-til stream (Moreira, 1999).

The more important characteristics of the ElI Roble hill are related to its
vegetation, flora and fauna. The vegetation of ElI Roble hill is composed by
Laurifolious forest (canelo, Drimys winteri — chequen, Luma chequen),
sclerophyllous forest (quillay, Quillaja saponaria — litre, Lithraea caustica),
sclerophyllous shrubland (romerillo Baccharis linearis and duraznillo, Colliguaja
integerrima —guindillo, Guindilia trinervis), thorny shrubland of chagualillo,
Eryngium paniculatum with Chilean Palm (Jubaea chilensis), and deciduous
Santiago white oak forest (Nothofagus macrocarpa). The flora consists of 73
species, 10 of which are classified as vulnerable, one as rare, and one as
endemic. The fauna of the area includes 75 species of birds, 22 species of
mammals, 12 species of reptiles, and 6 species of amphibians (Donoso, 2007).

The flora of the area of Caleu, and in particular of EI Roble hill, is very rich
and biodiverse and many of the plants are endemic to Chile. This makes El
Roble hill a unique place in Chile’s Metropolitan Region because it is the only
area containing the natural vegetation of central Chile. Among the trees are oaks,
canelos (Drimys winteri), peumos (Cryptocarya alba), quillayes (Quillaja
saponaria) and maitenes (Maytenus boaria). Among the scrubs, there are litre
(Lithraea caustica), espino (Acacia caven), palhuen (Adesmia confusa), tralhuen
(Talguenea quinquinervia), and romerillo (Baccharis linearis). Among the
succulent plants of the dry, rocky areas are the columnar cactus (quiscos) and
chaguales (Puya alpestris). Finally, among the evergreen herbs with beautiful
flowers is macaya (Placea ornata), which lives above 1,000 meters and has
white flowers with purple lines. Its range is limited to the three hills of El Roble,
La Dormida and La Campana. The anafuca (Rhodophiala tiltilensis). which has
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large, red flowers, is locally present over an extended area, but its range is still
limited to the Caleu area (Donoso, 2007).

The EI Roble hill is also important because it is the only area in Chile that
has remnants of the oak and sclerophyllous forest from the central and northern
regions of the country; moreover, due to the concentration of populated centers
and the consequent human impact, the fauna in the Metropolitan Region is
greatly deteriorated (Donoso, 2007).

Common private land at El Roble belongs to the people of Caleu
(primarily the older people). In the past, there was considerable overexploitation
of natural resources, including mining of gold and silver. It was because of the
mining that in 1997 the ACCC, together with people from Santiago, who owned
vacation homes in the area, requested that El Roble hill be classified as a Nature
Sanctuary by the Minister of Education (MINEDUC). The request was granted
and the sanctuary was created on June 27, 2000. In 2003, Corporacion Nacional
Forestal (CONAF®) and Comision Nacional del Medio Ambiente (CONAMA®)
initiated a project that in 2005, after 12 community-based workshops, produced
the Participatory Management Plan.

Not all the Comuneros agreed with this petition. As a result, problems
arose between the people who supported the Nature Sanctuary and those who
wanted to keep EI Roble hill as it was before and continue to use its ecosystem
services (as defined in section 1.1.2). Before the establishment of the Nature
Sanctuary, people used El Roble hill to extract a variety of resources ranging
from Digliefies (a kind of edible fungi) to snow (to sell and make ice cream).
Since the area is now a Nature Sanctuary, it is prohibited to extract any
ecosystem services from El Roble hill, and the only use allowed is recreational.
Since 2005, many of the activities that previously were part of the residents’
income and normal patterns of subsistence living have been prohibited. One of
the many consequences is that people residing around El Roble hill want to

®> CONAF: National Corporation of Forest (private-governmental organization)
® CONAMA: National Commission for the Environment.
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increase tourism because they see it as a possible source of income that could
offset the loss of resources provided by the ecosystems in the hill.

2.7.Diagnostic of the Status of the Santiago’s White Oak Forest in El
Roble

The genus Nothofagus has some of the biogeography element most
characteristic to the forest in the southern area of the southern hemisphere.
However, the El Roble hill is located at 33° 07’ latitude S 71°00’ longitude W.

A study’ of demographic characteristics of the Nothofagus macrocarpa on
the El Roble hill, in 1982, showed that the growth rates are higher for the
exposition W-SW, with more humidity, and lower elevation.

It also showed that an important proportion of the Nothofagus macrocarpa
had been cut, producing new renewals, and the ages of those renewals were
calculated. The distribution of ages histogram showed a distribution skewed to
the right from the year 30 and on. This can be classified as a distribution of a
population stationary state of development. Also, the authors highlighted the total
absence of young individuals (<20 years) and the absolutely lack of renewals.
The model developed by Golowash et al. (1982) shows us a forecast that the
population could be in state of growth with no development.

The lack of new renewals of Santiago white oak in the El Roble hill could
be an effect of multiple causes, among them: (1) climatic change; (2)
indiscriminate cutting of trees; together with (3) mining exploitation and their
consequences for the forest (Golowash et al., 1982).

The plants of this species are unable to develop under their own shadow;
therefore, it is very significant that renewals were not found in the numerous
opening areas due to human activities (Golowash et al., 1982). The cyclical
distribution of age structure of the population of Nothofagus macrocarpa in the El
Roble hill can be happening due to a pattern of cyclic “aridness” (Golowash et al.,
1982).

” Golowash et al. (1982).
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2.8.Potential Ecosystem Services

A large number of ecosystem services are produced by El Roble hill. These can
be related to the hill as a water supply, provider of other ecosystem services
such as medicinal plants, timber, and firewood, or a source of recreation (Table
2.2 according to the Millennium Ecosystem Assessment categories for
ecosystem services). These ecosystem services involve the whole spectrum of
production and consumption for the natural area El Roble hill. However, the level
of specification is more general, relative to those that are in direct use for the
people in the El Roble hill.

Table 2.2. Potential Ecosystem Services for the El Roble hill based on MA, (2005) and De Groot et al (2002).

Ecosystem Services

MA categories Ecosystem Services Ecosystem Services identified using De

identified using MA

Groot et al (2002)

Supportive Soil formation Net primary production
Primary production Soil formation
Regulating Water regulation Water regulation
Pollination Soil retention
Nutrient regulation
Pollination
Provisioning Fresh Water Water Supply
Food Food
Fuel wood Raw material
Fiber Medicinal resources
Biochemicals Genetic resources
Genetic resources
Cultural Recreation and Recreation
ecotourism
Aesthetic Aesthetic
Educational Science and education

Sense of place

Historic and spiritual information
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3. CERRO EL ROBLE NATURE SANCTUARY: A POLITICAL
ECOLOGY PERSPECTIVE

3.1.Introduction

This chapter examines the history of land use in Caleu, the social context in
which the Cerro® El Roble Nature Sanctuary was created, and the effects of the
conservation efforts on the residents of Caleu.

The main research questions addressed in this chapter are:

(1) How and why did the EI Roble hill become a Nature Sanctuary?

(2) How did the creation of the Nature Sanctuary affect the residents of
Caleu?
More specifically, what conflicts were generated, and did these conflicts
affect the relationships between the long-time residents and relative

newcomers to the community?

To answer these questions, | analyze data collected through qualitative
interviews with full-time (permanent) and part-time (vacationing) residents of
Caleu, as well as secondary sources. To interpret this data, | use concepts from
the field of political ecology. First, | apply the conservation and control thesis
(Robbins, 2004), which indicates that efforts of environmental conservation
sometimes have pernicious side effects that can lead to an overall failure of the
project. Second, | advance the environmental conflict thesis (Robbins, 2004),
which states that environmental conflicts can often be generated by preexisting

tensions and struggles along gender, class, and race lines.

8 | called El Roble hill, when | address the hill called El Roble. When the El Roble hill became a Nature
Sanctuary | called it Cerro EIl Roble, because that is the official name of the sanctuary.



| begin with a discussion of my theoretical framework and research
methods. Then | discuss the history of the community of Caleu until the mid-20"
century, followed by an analysis of the land conflict in Caleu that brought about
the creation of the Nature Sanctuary Cerro ElI Roble. Finally, | offer an

assessment of the Sanctuary’s effects on the community.

3.2.Political Ecology of Nature Conservation

This chapter contributes to the social science literature that examines the political
dynamics and social consequences of nature preserves. Theoretical insights
from the field of political ecology are particularly relevant to the case of the Cerro
El Roble Nature Sanctuary. Political ecology addresses the interactions and
changes of the social and natural systems, with explicit consideration of relations
of power. Following the political ecology hypothesis of Robbins (2004),
environmental problems result from social inequalities that lead to an unequal
distribution and control of natural resources. This perspective contrasts with
explanations of the causes of environmental problems offered in areas like
ecology or economics, which tend to look into explanations like (1)
overpopulation and/or (2) not utilizing the right technology. Political ecology offers
a critical perspective on nature conservation projects like the Cerro el Roble
Nature Sanctuary by examining the social forces that lead to the creation of
protected areas, such as natural sanctuaries, and by investigating the social
consequences of particular conservation strategies.

What drives the creation of protected areas? As Molotoch, Hopkins and
O’Neill explain (cited in Bates and Rudel, 2000), social elites generally shape the
planning of land use. However, the process of creating a protected area is
always triggered by a threat, even if the nation recognizes the importance of
environmental protection. In the case of forest protection, these threats usually
start with (1) a rapid and increasing deforestation rate, or (2) when countries
have small amounts of forest or endangered species and there is the potential

threat that one or more may disappear. Rapid deforestation, small amounts of
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forest, or endangered species are used as tools by social movements to create
political pressure in order to create protected areas. The majority of these threats
come from companies, politicians, and landowners who look to extract natural
resources and produce agricultural landscapes to create wealth (Bates and
Rudel, 2000).

In the 1990s, conservation strategies came under scrutiny due to
criticisms related to the social injustice that may be involved. Research on the
social consequences of nature conservation and preservation projects indicates
that such projects frequently deepen social inequalities by taking control of
natural resources and ecosystem services away from long-time residents
(McNeely and Miller, 1984; McNeely 1993; Adams and Hulme 2001; Adams and
Hutton, 2007). There are two general approaches to biodiversity conservation
through the creation of protected areas. On one side, exclusionary preservation
of protected areas protects by restricting the human presence or use of the
place, and, on the other side, inclusionary protected areas integrate human
inhabitants of the forest into plans for reserve management. The exclusionary
conservation and the inclusionary conservation approaches have been analyzed
and contrasted with each other by activists and scientists. Most of the time, this
analysis involves criticism of the exclusionary approach for its unequal and
sometimes coercive methods of biodiversity conservation. The protection of
these areas produces restrictions over the use of natural resources and
ecosystem services from the forest. In most cases, this development cuts poor
rural communities off from the ecosystem services of the area under protection
(Bates and Rudel, 2000). In the long run, long-time local residents are left without
the means to replace the income or subsidy that the ecosystem services were
providing them. Critiques of conservation strategies formed the basis for two
main perspectives in political ecology: the conservation and control thesis and
the environmental conflict thesis, each summarized by Robbins (2004).

The environmental conflict thesis indicates that state authorities, private
firms, and social elites have made natural resources increasingly scarce, through
the enclosure or appropriation of land and other resources, and this has
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increased the appearance of conflict between social groups (frequently along the
lines of gender, class, or ethnicity). The environmental conflict thesis is based on
three main observations. The first is that societies are marked by divisions of
labor and differential access to productive resources. For this reason, the
creation of protected areas brings different consequences to different groups,
potentially creating conflicts and struggles. The second observation is that
“property” is a complex group of rights that is historically contingent (Robbins,
2004). If there is a change in the property rights of a land, this will have as a
consequence a change in ownership identity: some groups that held ownership
in the past, may not feel the same respect and deference from the other groups
as before.

Finally, the history of international development has been rooted in
specific assumptions about class of the people affected by development
strategies, often resulting in poorly produced policies with uneven results
(Robbins, 2004). Assumptions about the local residents’ outlook, behavior, and
interests reflect the social imaginaries of the planners or social elites, which may
include false assumptions that locals are greedy and ignorant people just
because they are classified in poor or lower classes. Social conflict may develop
with the creation of protected areas, due to changes in the structure of social
systems, the change in ownership identity, and the false assumption that locals
are greedy (because they keep using ecosystem services and natural resources
at the cost to society and future generations) and ignorant (because they are
considered to be poor or lower class).

The conservation and control thesis suggests that the implementation of
preservation and conservation projects frequently takes control of natural
resources and ecosystem services away from local producers. Robbins (2004)
argues that control of resources, ecosystem services, and the landscape have
been taken away from the locals who “produce” through the actions of preserving
nature, without community participation, for the enjoyment of tourists
(“consumers”). During this process, the attempt to preserve the environment had
disabled local systems of livelihood, production, and in some cases also the
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socio-political  organization. Moreover, some studies (Ostrom, 1990;
Sivaramakrishnan, 1998) demonstrated that where local production practices
have historically been productive (and relatively benign in some cases), they
have been characterized as unsustainable by state authorities and other players
in the battle for controlling the ecosystems. Robbins (2004) summarizes four
main critiques of conservation projects, which are the basic pillars supporting the
conservation and control thesis.

First, Robbins (2004) indicates that conservation is frequently a form of
hegemonic governmentality,” meaning that rule is self-imposed by individuals
through social institutions that enforce rules (what people can or cannot do),
norms, and expectations (what goals and behaviors are considered socially
desirable), and aesthetics and ethics (what ecological results are appropriate).
The history of conservation clearly has some elements of coercive statecraft,
such as territorializing conservation space, and controlling surrounding
communities is a basic and principal objective in the history of environmental
conservation. The majority of the efforts are centered on extending the
discretionary conservation power (of the state) by causing individuals and social
groups to “internalize” the coercive actions of the government, creating self-
enforcing coercion.

Second, Robbins (2004) argues that conservation projects can lead to the
disintegration of the moral economy—the traditional environmental management
strategies and rules that defined natural resource extraction without strong state
intervention or individual property rights. The imposition of new conservation
regimes tends to lead to violations of traditional constraints on ecosystem uses.

Third, Robbins (2004) critiques the built character of “natural wilderness.”
The idea of untouched and undisturbed nature has almost no empirical support in
environmental history or in the contemporary world. However, this construct is
usually used to move human communities out of the environmental history of a

place, leaving it easier to produce a market for tourists.

® The term “governmentality”, coined by Foucault (19%1 ), is used in Bryant (2002).
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Fourth, Robbins (2004) observes that the territorialization and spatial
bounding of conservation units into discrete, mappable units is problematic
because bounded spaces and territories typical of contemporary conservation
(like fenced polygons) do not match the ecosystem functions and materials and
energy flows of the diverse natural elements. The development of a protected
area involves the division of territory, landscape, resources, and ecosystem
services. It also involves putting boundaries around those divisions and limiting
the set of uses for the new protected area.

The environmental conflict thesis and the conservation and control thesis
above presented are not only relevant, but also in the case of the community of
Caleu, illustrate both theories very well. The first main question of this study (how
and why did the El Roble hill become a Nature Sanctuary?) is explained by the
conservation and control theory, and the second main group of questions (how
did the creation of the Nature Sanctuary affect the residents of Caleu? What
conflicts were generated? Did these conflicts affect the relationships between the
long-time residents and relative newcomers to the community?) are explained by

the environmental conflict theory.

3.3.Methodology

3.3.1. Gathering Data

The methodology used in this study consisted of interviews to members of the
community and a focus group of assembled local residents to obtain basic
information of their ecosystem services use. The first survey was used to
measure changes in ecosystem services use before and after El Roble hill was
designated a Nature Sanctuary. The methodology used was designed to address
the research questions.

The field work was separated in 3 stages: (1) exploratory focus group; (2)
surveys; and (3) in-depth interviews.

(1) Exploratory focus group. A focus group was developed to collect
multiple viewpoints about the relationship of Caleu with the hill and how the
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residents used it before and after the sanctuary was created. The focus group
was conducted in a relaxed atmosphere and each person was able to voice her
opinion. The focus group served to gather opinions regarding their use of the
land before and after the creation of the Nature Sanctuary. The information
obtained from the focus group was used to build a questionnaire incorporating
the different activities that the people of Caleu used to do, or now do, on the hill.

The focus group was organized to coincide with the of the local women’s
“clay workshop”, thus overcoming their resistance to participate in a time-
consuming focus group. The participants were women from the three villages: La
Capilla, Lo Marin and Espinalillo, representing wide range of age distribution. The
questions asked were broad matters and open ended, with the goal of not
influencing the respondents. For example: “Tell me about Caleu. What do people
live from in Caleu? What kind of activities are most common and why?” Duration
of the focus group was 38 minutes.

(2) The main survey and the complementary survey. The survey was
applied across the community of Caleu. Its main objective was to understand the
relationship between the people of Caleu and EI Roble hill. People were asked
how and how often they used hill before and after it was turned into a Nature
Sanctuary. Residents were also asked about the importance and significance of
the hill to them, along with other questions about level and quality of life of each
household. The goal is to compare ecosystem use before and after the Nature
Sanctuary was established and to learn how this change in usage had affected
the income and / or quality of life of the people of Caleu.

A team was formed in order to carry out the surveys and prepared through
a one hour long training session designed to explain the social and economic
context of Caleu. Also, it was explained the way of life and general level of
education of its population and, using a map, explained the geography and
landscape of the locality. The team was paid per day of work (not per number of
surveys completed), thus avoiding rushing to complete questionnaires or
pressuring the interviewees for answers. The survey was taken over 5 days
spread across two weeks to accommodate a holiday. The survey was conducted
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first in La Capilla, then in Lo Marin, and finally in Espinalillo. On the last day, the
team came back to go over non-respondents in all three places. There were 3
types of responses to the survey: (1) don’t open the door (approximate 50-55
households), (2) open the door and don’t want to do the survey (approximate 7-
12 households), and (3) open the door and answer the survey (92 households).

Of the 316 houses in Caleu, 154 were occupied all year; 92 of those
answered the survey. There was a percentage of people who refused to answer
the survey likely because being an isolated and small rural community, and it
seems they do not trust people from the capital city.

The complementary survey was carried out in the same fashion as the
main survey (same team and same strategy of action).

(3) The in-depth interviews. The methodology used consisted of semi-
structured interviews conducted by the researcher to obtain information from the
local residents (newcomers and Calegianos) about the recent history of Caleu
and its conflicts. 25 interviews were conducted, their length ranging between 30
minutes and 3 hours, depending on the interviewee’s answers. There was no
time restriction for each interview; the interviewee could speak at length as much
as she or he needed. Interviewees were contacted using the snowball method,
having in the beginning only three or four contacts (key individuals in the
community), who provided contact information of other high-profile’® people in
Caleu. Each interview was recorded using digital voice recorders and extensive
notes were taken.

The snow-ball reference methodology allowed identification of high-profile
individuals throughout the first 20" interviews; after that, the names referred by
the interviewees started to repeat. The sample assembled was representative
for the objective of the interviews: to collect the history of Caleu, its key actors,
their activities and their interaction patterns with each other. A potential
shortcoming of the process conducted is that the sample assembled (Table A,

Appendix 4) was such that different groups had different relative sizes among

"% High-profile is consider a person who, if Calegliano, plays an active role in the community politics or social
events. If not Calegiiano (Newcomer), then participatgs actively in social meetings and activities.
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them; thus, the interviews were such that not all groups had the same size.
Therefore, it is reasonable to suspect that smaller groups were
underrepresented.

3.3.2. Analyzing Data

The analysis of the focus group data included the following processes: (1)
transcription onto paper; (2) identifying changes in activities, behavior, and civility
(conflicts and fights); and finally (3) identifying potential causes for the observed
phenomena.

The survey responses were assembled in Excel Microsoft Office and then
the statistical computations were made in R-Studio and STATA®.

The gathering and analysis of the data of the interviews included (1)
digitally recording the interviews, (2) taking written notes of the most important
topics covered during the interview and (8) transcribing into Microsoft Word
documents the most important facts related to those relevant topics for each
interview, including the timing of the information. The transcribed interviews were
highlighted in those sections that contain the most relevant information for the
purposes of this research.

3.3.3. Conceptualizing The Data

This study classified the residents into four separate groups:
(1) Newcomer no-Comuneros: People who bought parcelas without rights to

the common land.

(2) Newcomer Comuneros: People who bought parcelas with rights to the

common land.

(3) Long-time resident Comuneros: Calegtianos who have hijuelas and rights

to the common land.

(4) Long-time resident no-Comuneros: Calegtiianos who have parcelas and
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do not have rights to the common land.

The fourth group is very small, does not have independent identity, and is
important as a category but not as a social group. The first three groups and
their relative influences are shown in Figure 3. Also, the local Comuneros can be
further classified by their respective villages: the long-time residents of La
Capilla, the long-time residents of Lo Marin, and the long-time residents of
Espinalillo. Therefore, local Comuneros is a heterogeneous group, in contrast to

the more homogeneous, in terms of education and wealth, newcomers groups.

3.4.Early History of Caleu

To understand the history of land use in Caleu, | interviewed several long-time
residents and asked them to relate their knowledge of the history of their villages.
| spoke to three residents whose families had been in Caleu since the time of
Spanish conquest. Their oral histories are the basis of most of this section.

Around the middle of the 16™ century, colonizers from Spain arrived in
Chile. These Spanish colonizers divided the indigenous, Chilean native
population through encomiendas'', and they divided up the Chilean land for
themselves —sending commodities such as gold, slaves, and agricultural
products back to the Spanish crown. The governors and the cabildo'? gave away
huge extensions of land with unclear boundaries, which eventually turned into
estancias™. In the coastal mountain range in the central zone of Chile, there
were some very important estancias, for example, Til-Til, Las Palmas, San
Pedro, and El Almendral. In addition, the estancia of Caleu eventually became
what is now known as the locality of Caleu (Moreira, 1999).

The relevance of those estancias rested in the gold, silver, and copper
mines that were in the area. In fact, each estancia owner was given the title “High
Major of Mines.” They supervised the extraction of the minerals for the Spanish

"' Encomienda: a type of slavery that the Spanish people “encomenderos” have with the indigenous people.
'2 Town Council
'3 Estancia: is a Spanish term describing a large rural?’land with similarities to the English term ranch.



crown. The crown could change the ownership of those estancias if the current
owners were not exploiting the land to the satisfaction of the crown. After their
extraction, the raw materials were transported to Spain.

In 1724, Captain Salvador de Leyba and Mr. Francisco Hidalgo and his
parents and grandparents got the rights to the land called Garfio and the estancia
of Caleu:

“As owners for decades of the pasture, hillocks and mountainous

areas that make up the hill [mountain] called Garfias as accessory

to the estancia of Caleu, to Capitan Salvador de Leyba and Don

Francisco Hidalgo and their parents and their grandparents”**

In this settlement and the surrounding territories, there were gold mines.
Due to this gold, there was constantly infighting among the owners of the
estancias who wanted to take ownership of these lucrative mines. Around 1750,
Miguel Allende and Francisco Astorga got a mining concession in Caleu. They
worked there, became rich, and brought in more miners and started a community
in the valley of Caleu (Moreira, 1999).

In 1803, there were already problems and legal disputes between the
Astorga family and the Leyba family about the village of Caleu. The village’s
growth was due mainly to the attraction of the chapel, which was built at the
beginning of 1600. Even today, the main locality of Caleu is called La Capilla
(“the chapel”) (Moreira, 1999).

During the independence war in the 19™ century, the mining activities
were greatly reduced. After the defeat of the Spanish army in the Chacabuco
battle, some soldiers escaped to the coastal mountain range seeking safety from
the Chilean army and a better life. One of those places was Caleu (Moreira,
1999).

Since 1900, Caleguanos (or people from Caleu) have made their living

from the extraction of natural resources. During all this time, there have been

'* Own Translation, Archivo de la Real Audiencia afio 1724 No 3565, volumen 2313 (Cited in Barahona et
at. 2004). 20



many ecosystem services' used by the community. Several of the Calegiianos |
interviewed —Ms. G, Long-time Resident Comunero (6/28/11); Mr. I, Long-time
Resident Comunero (6/30/11); Mr. K, Long-time Resident Comunero (7/04/11)--
said that the most relevant ecosystem service was the production and extraction
of ice during the winter in order to sell it to nearby localities during the summer.
Three other important activities that had a high impact on the forests of Caleu,
especially surrounding the EI Roble hill, were the extraction of timber and
firewood, and the production of charcoal, mainly from white oak trees. Also, there
were other ecosystem services with less impact for the ecosystem, such as
hunting rabbits, collecting mushrooms, and extraction of medicinal plants, Ms. F,
Newcomer Comunera (6/28/11)'® and Mr. E, Long-time Resident Comunero
(6/27/11)".

The first three families who arrived to Caleu were the Astorga, the

Leyba and the Allende; my family was one of them. In the

beginning of the 1900s, the main activities were producing charcoal

and some people had fruit trees. Mr. J, Newcomer Comunero

(7/04/11).

Eventually, people started to move from some of these activities to other
tasks that paid better and were less physically demanding, for example, growing
fruit trees on their hijuelas. Later on, and mainly due to agricultural infestations,

many Caleglianos again changed how they made their living by becoming

15 Ecosystem services are the services to humans that are produced by nature through ecosystem functions
like primary productivity or microclimatic regulation. As we will see in detail in chapter 4.

% “The activity of men in Caleu always was extractive and very intense with a huge degradation, when
Caleu was formed was because mine activities... After the independence in the battle of Chacabuco, the
Spanish people hided here... The land here is really bad quality, it is classified as category 6 or 7, only for
forestry proposes, and therefore the agriculture is only for survival. There were only pear trees, and some
apple trees, but that was it. This happen around 1940s and 1950s. Before 1940, there was the snow-based
ice-producing activities, during 1900s until 1930s. The people made ice on the hill and they brought it down
on mules to the train station of Llay-Llay... It was a very hard and sacrificed work, the people usually got sick
in the knees and bones because the cold, making the ice... Also, the activities of producing charcoal and
extracting firewood was very intense and very exploitative... There were more than 100 burners (hornillas)
to produce white oak charcoal...”

7 “Bacause we are here in Espinalillo, we are far away from the El Roble hill, therefore we don’t use it as the
people of Lo Marin and La Capilla do. But all of us: La Capilla, Lo Marin, and Espinalillo, used to use ‘the
paths’ (trails) to going to the Fifth Region, especially by horse, or to go to use the paths to bring the cows.
The only resources that existed here were firewood and charcoal, even more, there were used for livelihood.
The life was very hard...There was some raising of cows, but there were exploitation because there were
survival needs, but every locality used their closed hiléllsi therefore there was not overexploitation”.



pirquineros (a pirquinero is generally an independent, artisanal “micro-miner”,

who extracts very small daily amounts of minerals).
There was always mining on a microscale, pirquineros. There used
to be lots of gold here. Still there are mines of copper in Caleu —
there are 2 mines currently working—but not in El Roble hill, in La
Cabra hill or EI Chivato hill. In EI Roble hill used to be a mine called
Los Cristales, it was closed, the owner was Mr. Quijano, but it was
closed after the hill became a Nature Sanctuary, but always there
were micro-miners (pirquineros). Mr. B, Newcomer Comunero,
(6/21/11).
..The mine activities were not very successful either, there were
always attempts of micro-mining; however, the veins are really
small... there were only pirquineros in groups of 3 or 4 persons...
Ms. F, Newcomer Comunera (6/28/11).
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Figure 3.1. It shown in red the approximate limits of the original Caleu wh|ch was divided into two localities:
Caleu (which includes La Capilla, Lo Marin and Espinalillo) and Los Llanos de Caleu (a separate locality). In Blue, the
approximate limits where these two localities were divided. (Source: accessed on 5/13/2012
http://www.moon.com/files/map-images/chl_01_Santiago-and-Vicinity.jpg).
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3.5.Common Land in Caleu

Today, there are two types of land in Caleu. The private land is divided into
hijuelas or parcelas'®, where Calegiianos and Newcomers have their houses.
Also, there is a common land, which belongs to all the people who inherit it or the
people who bought rights to the common land when they bought their parcelas.
This common land is ruled by the Comuneros'® through ACCC?. This institution
has a directive that rules and organizes all the matters related to the common
land in Caleu. But, due to the political isolation of Caleu for such a long time, this
association also rules over the neighbors meeting in La Capilla, Lo Marin, and
Espinalillo —the neighbors meetings are the most basic political institution in
Chile.

The Comuneros Association of Caleu has as principal goal

management of the common land of 3,500 hectares... The

neighbors meeting takes care of the issues of the parcelas, and

private land?'. Mr. B, Newcomer Comunero (6/21/11)

These land tenure arrangements originated in 1935, when the government
ruled by President Carlos Ibafiez del Campo legally gave 5,000 hectares® of
land to the families who lived there for several generations. To do this, they
needed to legalize their land title deeds. Unfortunately, the people did not follow
the proper paperwork, so, in 1956 the government intervened and ultimately
divided Caleu into two separate communities: Caleu® and El Llano de Caleu.
The latter community, El Llano de Caleu, turned into a different community with
their own directive and their own common land, while Caleu’s 125 families held
rights to their hijjuelas®* and to 3,500 hectares of common land. Due to isolation

'8 parcela: Small portion of land that has been purchased, expropriated or awarded.

'S Comunero: person who owns the common land existent in the community by heritage and have right to
use it.

20 Association of Caleu (also known as Comuneros Association of La Capilla of Caleu).

2 When Mr. B said “...and the private land” he refers to the common land, which is private because it belong
to the comuneros only.

%2 One hectare corresponds to 10,000 square meters or 107,640 Square Feet.

2 From this point in the dissertation, when | use the word “Caleu,” | am specifically referring to the “new”
Caleu that was formed after the 1956 split.

24 Hijuela: A large farm in a rural area that is created %’the division of a bigger piece of inheritable land.



from the central government in Santiago, most of the 125 families in Caleu once
again did not complete the paperwork process to legalize their properties and
their rights to the common land. As of this writing, there are still families in Caleu
that have not signed the legal paperwork. Mr. B?, Newcomer Comunero
(6/21/11) and Ms. F?°, Newcomer Comunera (6/28/11).
In 1967, it was formed the Association of Comuneros of Caleu to
organize the land better, because in 1935 were given ‘the hills’ for

"27" However, in 1935 the

be registered by “Tierras y Colonizacion
people did not complete the paperwork, and in 1957 —if | am not
remembering it wrong—the Government took the land back from
‘particular’ persons and gave it back to the community for
themselves to organize it, and in 1967 it was formed the
Association Capilla de Caleu... The Llanos de Caleu is today a
different association, but before it was everything together (all
Caleu)... because The Llanos de Caleu were separated because
there was a hill in between both communities. So, the Association
of la Capilla de Caleu was given 3,500 hectares, while to the
Association of the Llanos de Caleu was given 2,500 hectares, the
total given was around 6,000 hectares. Mr. E, Long-time Resident

Comunero, (6/27/11).

% “In 1935 Caleu was formalized, in the government of Carlos Ibafiez del Campo gave this territory to the
Comuneros who lived in that time, there were approximate 152 families... and Carlos Ibafiez del Campo
said ‘I will give you 5,000 hectares and the limits will be where delimiting the waters’. With time, this got
smaller... Now there are only 3,500 hectares”.

% «In 1935, the common land was in the hands of the Fisco (the Treasury), and only the parcelas were given
to the people. The community complained, so the Fisco gave the common land to the same people who got
the parcelas, then the Government asked them to register in the Conservador de Bienes Raices (Institution
that belongs to Bienes Nacionales, “National Goods”), but the people did not do the paperwork. So in 1957
was given officially the common land to the same people of 1935 and the heirs of the people who died, and
then was registered in the Conservador de Bienes Raices the common land for approximate 160 persons,
heirs and 3 institutions —The Church, the Policy and the Cemetery of Caleu— ...and the problem was that
heirs still not keep doing the effective possession...”

" The old name for “National Goods” (Bienes Nacionales): the Government organization that takes care of
legalizing the goods, for example land, apartments or4r1‘ouses.
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Figure 3.2. It shown in blue the current Caleu locality, which include the villages of La Capilla, Lo Marin and
Espinalillo. (Source: accessed on 5/13/2012 http://www.moon.com/files/map-images/chl_01_Santiago-and-
Vicinity.jpg).

3.6.Newcomers to Caleu

During the economic crisis and the political repression of the 1980s, some of the
Caleglanos were forced, due to lack of money, to begin a process of dividing
their hijuelas into parcelas ranging from 0.5 to approximately six hectares. They
sold this land to wealthy people from Santiago and other places. These
“Newcomers” were looking for a quiet place to stay during the summer and
weekends. With the arrival of the Newcomers to Caleu, the Caleglianos’ way of
life changed forever.

Due to their previous isolation, Caleglianos were not used to dealing with
an urban, more educated, wealthier, and more powerful people. Because of that,
even if the Newcomers were recognized to have land in Caleu (parcelas), they
were not recognized to have rights to the common land by the people from
Caleu. Therefore, they were not recognized as Comuneros.

The Association has the responsibility to take care of the common

land and the Nature Sanctuary and also to take care of the health

and education of the Comuneros... There are approximately 280
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members of the Association... There are three categories of

members, ‘active member’, who has voice, vote, and the right to

belong to the directory, but s/he needs to be Comunero, that is the
requirement, only the heirs are legitimate owners of the common

land. The owners of parcelas, who arrive in Caleu and buy a piece

of land, they can be only ‘cooperative members’, who only have

voice. The third category is the honorary member, who gave

relevant services to the Association, and has only voice. Mr. P,

Long-time Resident Comunero, (7/11/11).

When the Newcomers wanted to participate in the directive of the ACCC
—because Newcomers purchased parcelas with rights to the common land—
lots of distrust arose from the Caleglanos towards the Newcomers. The
Caleglanos believed at the beginning that the Newcomers wanted to take control
over the association. While there is no proof for that claim, it is clear that the
Newcomers wanted to participate actively in the most important political
institution of the whole area.

...They bought the parcelas with rights to the common land...the

buyers, outsiders [Newcomers] were against asphalting the roads,

they were against new things, new technology... Always it had has

a very distinguished mark among the natives (Caleglanos

Comuneros), the descendents of the original community with the

people who arrived later, the buyers of properties, and for different

reasons they turned into Comuneros. It is very, very big the
difference between these two groups because in that time, the

Association was directed by the Newcomers Comuneros and not

the Comuneros by heritage... Also, the problem of the road, the

local people wanted the road to be paved, but the Newcomers did

not want asphalt and they were opposed. This conflict lasted at

least 8 months, but everything vanished with the fraud of the real

state agency. The newcomers were against the development

because that meant that more people would come to Caleu and
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they wanted the peace and tranquility of Caleu. Mr. D, Newcomer

No-Comunero (6/22/11).

With the arrival of the buyers [Newcomers], Caleu has lost lots of

tradition, customs, the respect of the water schedule use... The

Newcomers Comuneros have been getting into the Association,

they did not manage water in the most correct way. Parcela owners

and residents are getting inside the Association of Comuneros

often... Mr. L, Long-time Resident, Comunero, living in Santiago,

(7/05/11).

During the 1980s and also at the beginning of 1990s more and more
newcomers came to Caleu to buy a piece of land and build a house for weekend
and summer use. Because of this, more and more Calegianos started to work
for them in construction (building houses, swimming pools, etc.) or as guards for
protecting the property when the owners were not there, or as gardeners or
cleaning women. At the end of the 1990s, this type of work was the most
common in Caleu.

There were changes in the social aspect: the inequality found a

place to stay because now, there are two different social classes

very differentiated, Caleglanos and the Newcomers... and the

Newcomers are from a higher economic level and that produced

inequality in Caleu... Mr. M, Newcomer, No-Comunero (7/11/11).

Here all the people work by seasons, they clean parcelas, maintain

gardens, they are construction workers, watchmen of vacational

parcelas, but all the jobs are for a season, there are not stable jobs,

those are the only entrance because the fruits do not sell... usually

is lost. Ms. N, Long-time resident Comunera, (7/21/11).

Almost everyone from Caleu used to lived from the El Roble hill,

now they are parcela-workers, although some are pensioned... Ms.

C, Long-time resident Comunera, (6/22/11).
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3.7.Creation of the Nature Sanctuary

Efforts to create a Nature Sanctuary in Caleu began in response to the efforts of
a lawyer called Hector Morales to obtain land in the community. Morales®® took
interest in the informal situation of the ownership of the land in Caleu. At this
point the story is unclear®, how he managed to have the total trust of some of
the Caleglianos, to make them sign blank papers, in order to inscribe those lands
in their names. What the Calegtianos did not know is that he was inscribing those
lands on his own name.

Hector Morales Espinoza inscribed all the hills of Caleu (3,500

hectares), he did contact with Comuneros of Lo Marin, and he

offered things to people to steal the Rights to the common land, if

they had willingness to give him a small piece of land, he looked for

how to cheat to people in Caleu... We got an injunction to stop the

taking of land by Hector 'The Tick' Morales, w