
The thin mosaic, the tissue of the planet, is in upheaval. An urgent 
need exists for new tools and new language to understand how 
to live without losing nature. The solutions will be at the landscape 
scale—working with the larger pattern, understanding how it 
works, and designing in harmony with the structure of the natural 
system that sustains us all.

Grant Jones, FASLA
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executive Summary
Communities across Chile are recognizing the need to protect biodiversity 
from unsustainable and exploitative practices and to reclaim some of what 
has been lost. One family decided to develop a model for conserving private 
native forest and biodiversity in southern Chile, and to create a place for 
people to learn from such a model.

Specifi cally Fundacion Mar Adentro seek to:

1. Conserve native forest, especially araucaria.
2. Be effective stewards of the land, using sustainable management
    and harvest techniques on the already disturbed and regenerating  
    forest lands, possibly obtaining forest management certifi cation.
3. Facilitate, by invitation only, low-impact, low-volume tourism, such as 
    birdwatching, hiking, camping and star watching.
4. Provide conservation education, including programs for school 
    children, and interpretive maps and signs.
5. Highlight the natural beauty and resources of the land and engage a
    wider audience through land art installations.
6. Collaborate with a broader conservation network in protecting land 
    and its biodiversity. 

The plan takes a broad, multi-scale look at how best to move forward the 
successful conservation of the property. Landscape ecology is used as a 
tool to understand and explain the existing and potential structure of the 
landscape and its functions. Through preliminary analyses of the site and 
its context, fi ve distinct zones are designated—Primary Forest Conservation, 

Renoval, Development, Roads and Trails, and Streams. The resources 
of each zone are described and overall objectives and management 
recommendations are given.

This report also presents key conservation principles in support of the project 
goals, along with strategies for applying the principles. The broad framework 
of management zones and conservation principles and strategies presented 
here represent a fl exible and adaptive approach—a starting point—to assist 
the stewards of the remarkable place that is Bosque Pehuén. Over time as 
new knowledge is gained about the land and its surroundings, more specifi c 
recommendations will be developed. 

By setting aside Bosque Pehuén as a private protected area, its owners 
have already made a signifi cant contribution to conservation in Chile. By 
improving the land and sharing knowledge gained in that process an even 
greater contribution will be made.

Development Zone

Renoval Zone

Primary Forest 
Conservation Zone

Roads & Trails Zone

Streams Zone

executive Summary



        Bosque Pehuén: Protecting Biodiversity in Chile’s Native Forest 2        Bosque Pehuén: Protecting Biodiversity in Chile’s Native Forest2 Bosque Pehuén lies in the northwestern valley below the truncated cone of Volcán Quetrupillán, in the 
southeastern corner of Chile’s Región IX.

Introduction

Bosque Pehuén / Alto Palguín, contains a mix of native forest, 
regenerating forest, and cleared land, dissected by numerous streams on 
the northwestern fl ank of Volcán Quetrupillán. The property is located in 
Región IX (Región de la Araucanía), and is bounded on its western and 
southern sides by the Parque Nacional Villarrica, a national park. 

Since 2006, Fundacion Mar Adentro have worked to establish 
campsites, build trails, maintain roads, cut fi rewood for onsite use, and 
develop a vision for the land.
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From the beginning, Fundacion Mar Adentro envisioned Bosque 
Pehuén as a model for private native forest and biodiversity 
conservation initiatives, and as a place for creating opportunities 
for people to benefit and learn from the land. After evaluating the 
project the conclusion was that Bosque Pehuén needed a plan 
to achieve the vision. This document is intended to serve that 
purpose. The following mission statement was developed to guide 
the decisions associated with implementation of this plan.

Mission Statement

Bosque Pehuén, as a microcosm of the forest, culture, and history of 
Chile, preserves diverse animal and plant species through protection 
of primary native forest, regeneration of previously over-logged 
forest, and sustainable forest management.

Project Program
The family and friends have identified the following program 

elements as essential to fulfi l l ing their mission:

•	 Conservation of native forest, with special focus on araucaria 
(Araucaria araucana), the national tree of Chile.

•	 Forest stewardship, including sustainable management and 
harvest of the regenerating forest, and possibly sustainable 
forest management certification.

•	 Low-impact, low-volume tourism, such as birdwatching, hiking, 
camping and star watching, by invitation only.

•	 Conservation education, including programs for school children, 
and interpretive maps and/or signs.

•	 Land art installations to highlight the natural beauty and resources 
of the land and engage a wider audience.

•	 Conservation of the land and biodiversity protection through 
collaboration within a broader conservation network

.

A Vision for the Land

INTRODUCTION

“We seek to preserve the history of the forest and the culture of 

its people through education and experience of the land in ways 

that are respectful and protective of the soil, water, flora, fauna, and 

character of the forest and its inhabitants”
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Bosque Pehuén is named for the ancient araucaria trees (Araucaria 
araucana) that have blanketed its steep slopes for millennia. The 
Pehuenche, an indigenous Mapuche population in Chile to whom the 
tree is sacred, call the araucaria pehuén (pewen). The Pehuenche’s 
name for themselves speaks of their allegiance to the trees: they are 
the People of the Pehuén. Pehuén trees are like family members and 
are not to be cut. The plentiful, nutritious piñones—the seeds of the 
pehuén—are a staple of the Pehuenche diet, and the geographic 
distribution of the Pehuenche has historically followed that of the trees. 

Bosque Pehuén contains more than araucaria—within 
its 800 hectares stand many ages and types of forest.
Uniform ranks of young raulí, roble, and coigüe trees blanket the 
valley, second growth springing up since the end of intensive forestry 
operations in the 1970s. Giant coigüe tower above streamside tangles 
of fuschia, nalca, and ferns. The new and ancient forest coupled with 
the variations in elevation offer different qualities of light and create 
different moods and senses of place. 

Wildlife sounds and sightings capture and entertain the imagination. The 
tiny bird, chucao tapaculo (Scelorchilus rubecula ), is often heard, 
but rarely seen, as is the carpintero negro (Magellanic woodpecker, 
Campephilus magellanicus), one of the largest woodpeckers in the 
world, whose unusual calls 
and drumming resound in 
the old growth araucaria 
and Nothofagus forests it 
inhabits. One of the world’s 
largest birds, the Andean 
condor (Vultur gryphus ), 
can be spotted soaring over 
the highest elevations of 
Bosque Pehuén and above 
the Volcán Quetrupillán. 
Pudú (Pudu pudu ), the 
world’s smallest deer, 
conceals itself in thickets of 
quila and colihue, while the 
marsupial monito del monte, a living fossil and the only remaining 
representative of its order (Microbiotheria ), picks its way through 
the dense understory of the araucaria forest. 

The new stewards of this dynamic forest seek to understand and learn 
from the land, and to teach others. They seek to connect with the 
forest; to create a sanctuary—a place of understanding, education, 
and creative exploration of the forest—reconnecting fragmented forest 
to redress the damage of the twentieth century.

The Roots of Bosque Pehuén

Chucao tapaculo

Nalca (center), fuschia (left), mosses and ferns grow in profusion along the abundant streams of 
Bosque Pehuén.
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Don Segundo’s Observations
Resident caretaker Guillermo Méndez Bastias, known by the name 
Don Segundo, has lived on this land his entire life. When asked 
what changes he had observed on the property over time, he noted 
that the sun seems hotter, the snow and ice melt faster; intermittent 
streams dry up faster and only last midway through the summer—
the weather has been more extreme. Another significant change he 
has observed is that there are fewer animals. 

Animals observed by Don Segundo on the site include:

Mammals: zorro (fox) culpeo and zorro chillo, puma, pudú (world’s 
smallest deer), ciervo rojo (deer), jabalí, chingue (skunk), conejo 
salvaje (wild rabbit), monito del monte, güiña (kodkod or wild cat, 
the smallest felid in South America), quique, and coipo.

Birds: Andean condor (the national bird of Chile), águila (black-
chested buzzard-eagle), peuco (Harris’ hawk), peregrine falcon, 
bandurria (black-faced ibis), treile, loica (meadowlark), tordo (small 
crow), Magellanic woodpecker, hummingbirds, gallareta, chucao, 
chaicán, chincol, jilguero (finch), loro choroi (parrot), golondrina 
(swallow), chuncho (owl), lechuza (small owl), cernícalo, queltehue, 
tiuque, torcaza, and traro (southern caracara). 

Culebras (snakes)

Ranitas (frogs)

Tarantulas

INTRODUCTION

Don Segundo leading a hiking 
party in the araucaria forest.
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raucar ia araucana, the national tree of Chile, also known 

as the monkey puzzle tree or simply as the araucaria, has 

historical, cultural, and ecological signifi cance. Due to threats 

associated with overharvesting and other human impacts, 

this primordial tree, among the oldest species of seed-bearing 

plants, was designated as a natural monument in Chile in 

1990, in an attempt to protect it by prohibiting its cutting.

The slow-growing araucaria is associated with higher-altitude 

and volcanic soils, and grows in association with coigüe trees 

starting at around 800 meters above sea level, with quila and 

colihue bamboos as understory, and with lenga and ñirre trees 

at higher elevations. It only occurs in the Andean and Coastal 

cordilleras of Chile, and in smaller populations in Argentina’s 

Neuquén province. Eighty percent (80%) of araucaria trees 

growing in Chile today are found in Región IX (Región de la 

Araucanía).

Dense, primary forests are critical habitat for endangered or 
vulnerable species such as the monito del monte, a small 
marsupial endemic to Chile and known to inhabit Bosque 
Pehuén. The IUCN identifi ed forest fragmentation, which 
limits genetic diversity and the potential for regeneration, as a 
threat to both plant and animal species that evolved with the 
dense forest coverage of the native Valdivian forest (IUCN 
2010). 

Chile’s fragmented araucaria forests, covering approximately 
261,000 hectares in the Coastal and Andean cordilleras, are 

remnants of a once much larger population. Exploitation 
for wood, destruction of native forest for tree 
plantation, volcanic activity, fire, and earthquakes 
have all contributed to the araucaria’s diminished distribution 
(Drake et al., 2009). 

Araucaria is considered vulnerable to extinction 

by Conservation International and other international 
biodiversity monitoring organizations (IUCN 2010). The 
Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES) lists Araucar ia araucana in Appendix I, 
forbidding its international trade (CITES 2010).

Araucaria regenerate from seed or through root suckering or 
sprouting. Many impaired and fragmented araucaria forests do 
not regenerate on a scale or time frame adequate for maintaining 
an araucaria-dominant forest composition, often losing ground to 
more aggressive species. 

Protection of the primary araucaria forest, such as exists on Bosque 
Pehuén, is included in the araucania regional strategy, part of 
the national strategy for the conservation and sustainable use of 
biodiversity (Estrategia Nacional para la Conservación y Uso 
Sustentable de la Biodiversidad, CONAMA 2002).

For a perspective on its cultural signifi cance, see the sidebar: 
The People of the Pehuén.

Araucaria araucana: Natural MonumentA R A U C A R I A  A R A U C A N A :  Natural Monument
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The People of the Pehuén 
Among the Mapuche people, the predominant indigenous population in Chile of which the Pehuenche
are a part, land, animals, equipment and labor are shared within the community in a collective manner demonstrating 
solidarity among its members. Thus, threats to any component of their collective system is a threat to the entire community 
and their way of life. The greatest threats to the Mapuche have been deforestation associated with development, 
impacts from fi sh farming and large hydroelectric plant operations, and other impacts on the natural resources on which 
they depend. With these threats has come the loss of araucaria trees, or the loss of access to the trees because of the 
changes in land use and ownership.

For generations, the Pehuenche have relied predominantly on harvesting piñones, the seed of the 
araucaria tree, supplemented with agriculture and animal breeding, and 
have done so in ways that helped conserve the forest and the habitat it offers. The summer/winter (veranada/
invernada) economic system employed by the Pehuenche means that their activities change with the seasons. During 
the spring and summer the Pehuenche set up camp at higher elevations to harvest piñones. During the other seasons, 
they remain in the vicinity of their permanent dwellings where there is less snow accumulation, allowing them to engage 
in complementary activities such as agriculture and animal breeding. For the Pehuenche in particular, loss of access to 
araucaria for harvesting piñones has challenged their way of life.

Exploitative practices, often associated with private enterprise, have fragmented or replaced native forests, and have 
disrupted the way of life of indigenous populations. Communities across south-central Chile are recognizing the need 
to protect biodiversity from unsustainable and exploitative practices. Conservation efforts throughout Chile aimed at 
protecting biodiversity may benefi t from incorporating the knowledge and presence of indigenous populations in order 
to protect both the biological and the cultural diversity.

The People of the Pehuén Araucaria seeds (piñones) 
collected at Bosque Pehuén.
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Context

Isolated from the rest of the South American continent by the Andean 
Cordillera to the east and the Atacama, the world’s driest desert, to 
the north, Chile spans 40 degrees of latitude over its 4300-kilometer 
length. Once part of the Gondwanaland supercontinent along with 
Australia and New Zealand, the land that is today Chile moved with 
the Nazca plate as Gondwana broke apart. Rising 7000 meters of 
vertical relief from sea level to the peaks of the Andes, Chile’s unique 
geography supports one of the highest percentages of endemic species, 
including the araucaria, of any country on earth.

Argentina

CHILE

Peru

The Andes Mountains and the Atacama Desert isolate Chile from the rest of South America, 
resulting in a high percentage of endemic species—plants and animals that occur only in Chile.

Atacama Desert

Atlantic Ocean

Pacifi c Ocean

Bolivia

Uruguay

Paraguay

Brazil

Región IX

Context
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Bosque Pehuén is located in the Región de la Araucanía 
(Región IX), in southern Chile. Región IX is bordered to the north by 
Región VIII (Bío-Bío), to the east by Argentina, to the south by Región 
X (Los Lagos [The Lakes]), and to the west by the Pacifi c Ocean. 
The region was known historically as Mapuche territory and contains 
about 80% of the remaining araucaria trees in Chile, including some 
that are over 1000 years old. The region also contains numerous 
lakes, rivers, and volcanos. 

The region has fi ve national parks (parques nacionales), including 
Parque Nacional Villarrica, which borders the property to the south 
and partially to the west. There are also six national reserves (reservas 
nacionales) and two natural monuments (monumentos naturales) in 
the region.

National Parks National Reserves  Natural 
Monuments

Congui l l ío Alto Bío-Bío Cerro Ñielol
Huerquehue China Muer ta Contulmo 
Nahuelbuta Malalcahuel lo
Tolhuaca Malleco
Vil lar r ica Nalcas

Vi l lar r ica o 
Hualalafquén

These publicly protected areas together with areas protected by private 
citizens and non-profi ts hold promise for the protection of native forests 
and biodiversity. Both national and private land protection have 
become necessary as a way to steward the forest and to address 
problems such as soil erosion, destruction of wildlife habitat, and other 
threats caused by human disturbances.

Región IX and its southern neighbor Región X are together known 
as the Lakes District, for their many glacial lakes that are popular for 
boating, swimming, and fi shing. The cold, swift rivers that rise in 
the western slopes of the Andes drain westward to the Pacifi c, and 
support an active water sports industry. 

Active volcanoes in Región IX include Villarrica, overlooking 
downtown Pucón, and Llaima in Parque Nacional Conguillío, about 
100 kilometers north of Pucón.

Región de la Araucanía

Región IX, one of Chile’s 15 administrative regions, covers 31,842.3 km2 of land area 
in southern Chile, and extends over two degrees of latitude, roughly 37° to 39°.

CONTEXT

Publicly protected land in Región IX.

Region de la Araucania
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osque Pehuén covers roughly 800 hectares in the southeastern 
corner of the comuna, or municipality, of Pucón. Located twelve 
kilometers from the Chile/Argentina border, the property abuts the 
Quetrupillán sector of Parque Nacional Villarrica on the west and 
south, and private lands to the northwest, north, and east. 

Mild Pucón receives up to 1180 mm of precipitation each year, mostly 
during the winter. Its annual average temperature is 12° celsius (C), 
with a maximum of 17° C in January and a minimum of 7.6° C in July. 
Bosque Pehuén is located within what is known as the Winter Rainfall-
Valdivian Temperate Forest, and rainfall in Pucón diminishes in the 
summer, between October and March. During January and February, 
the height of summer, Pucón sees the least precipitation.

Pucón is noted as the adventure sports capital of Chile. In the Mapuche 
language, Pucón means “gateway to the cordillera,” a function served 
by the town of Pucón today. Many properties in the vicinity of Bosque 
Pehuén advertise recreational activities such as white water kayaking, 
canopy ziplines, canyoning (rappeling down waterfalls), skiing 
volcanos, and horseback riding. While touted as “ecotourism,” these 
activities may be better referred to as adventure tourism.

True ecotourism is more accurately represented by low-impact
activities that aim to protect ecologically significant areas, while raising the traveler’s 
environmental and cultural awareness. Ecotourism can also involve 
directing funds from tourist activities to conservation efforts, which in 
turn improve and empower local communities. 

Conservation in Chile’s Temperate Forests
ue to it’s high degree of endemism—species restricted or particular 

to a locality or region—Chile’s Winter Rainfall-Valdivian Temperate 
Forest, of which Bosque Pehuén is a part, has been cited as a biodiversity 
hotspot by Conservation International (CI) and the International Union 
for the Conservation of Nature (IUCN). The temperate forests of Chile 
are dominated by Nothofagus (or southern beech) and a mix of 
evergreen (siempreverde) trees, including broad-leafed evergreens like 
the araucaria and coigüe. Only about 4,000,000 hectares (13%) of 
an estimated 30,000,000 hectares of primary forest are believed to 
remain in Chile.
Chile is a signatory of the U.N. Convention on Biodiversity (UNCED 
1992), out of which resulted the national and regional strategies 

P u c ó n , a t  t h e  b a s e  o f  t h e  a c t i v e  Vo l c á n  V i l l a r r i c a , i s  a  p o p u l a r  d e s t i n a t i o n 
f o r  a d v e n t u r e  t o u r i s t s . T h e  I n s t i t u t o  E u r o c h i l e n o  d e  Tu r i s m o , a  n a t i o n a l  t o u r i s m 
s c h o o l , i s  l o c a t e d  d o w n t o w n .

Pucón & Adventure Tourism
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for the conservation and sustainable use of biodiversity (Estrategia 
regional de la conservación y uso sustentable de la Biodiversidad,
CONAMA 2002). In recognition of the signifi cance of Chile’s 
temperate forests, Chile signed the Santiago Declaration (1995), 
which established “Criteria and Indicators for Conservation and 
Sustainable Management of Temperate and Boreal Forests” (UN 
1995). The regional strategy identifi es the araucaria forest of Bosque 
Pehuén as a priority conservation area, and biological corridors are 
cited as the number one conservation priority (CONAMA 2002:6, 
47).

Since the 1990s, Chile has undertaken many land protection projects 
countrywide. The Chilean government protects 14.3 million hectares, 
or 19% of Chile’s land area within the Sistema Nacional de Áreas 
Silvestres Protegidas del Estado (SNASPE), consisting of national 
parks and reserves (Lara and Urrutia 2010:6). In 1994, Chile 
enabled private individuals to protect land with the same rights and 
regulations as SNASPE properties. Parques Para Chile, a Chilean 
conservation non-profi t, estimates that there are now approximately 
500 private protected areas (Áreas Protegidas Privadas or APPs) in 
Chile, covering more than 1.4 million hectares (Parques Para Chile 
2010). 

Much of Chile’s protected land is concentrated in the south, within the 
Valdivian temperate forest. According to Conservation International, 
however, “the total area [of Valdivian forest] under protection, much of 
it in many small reserves, . . . is inadequate to conserve biodiversity 
in the long run” (CI 2010). 

Fragmentation of habitat and species populations is considered the 
greatest threat to biodiversity of all orders of species that evolved 
within the dense coverage of the native Valdivian forest (IUCN 
2010). Conservation International asserts that “effective long-
term biodiversity conservation in Chile will depend on 

cooperation between the government, the private sector, 
and individual citizens” (CI 2010).

CONTEXT

Bosque Pehuén is 
adjacent to Parque 
Nacional Villarrica, 
within the network 
of nearby public 
protected (SNASPE) 
lands,  privately 
protected (APP) 
properties, and 
other conser vation 
projects in the 
southeast corner of 
Región IX.

SNASPE

APP

Bosque Pehuén

Biological Corridor Protection 
Project Area (approximate)

Pucón

P.N. Conguillío

R.N. Villarrica

P.N. 
Huerquehue

R.N.
Villarrica

R.N.
China Muerta

0           10          20 km

Bosque Pehuén
P.N.

Villarrica
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he 800-hectare Bosque Pehuén is located within a narrow, northwest-
southeast-trending valley on the fl ank of the Volcán Quetrupillán 
within the Andes mountains. The land extends over the western ridge, 
abutting Parque Nacional Villarrica to the west. To the east, the land 
rises a short distance up the eastern slope, abutting private forest land 
that extends to the ridgetop. The southern boundary is formed by the 
Quetrupillán sector of Parque Nacional Villarrica.

The property is located at the end of a steep and poorly maintained, 
unimproved public road through the sector de Alto Palguín, which runs 
alongside the Río Palguín (Palguín River) in the narrow Palguín River 
Valley that cuts down through the lower, northern fl ank of Quetrupillán. 
The locality of Alto Palguín (Upper Palguín), the location of Bosque 
Pehuén, derives its name from the Palguín River. 

Two main streams (esteros) and numerous tributaries originate on the 
property or just above, in the Parque Nacional Villarrica. Estero San 
Marcos and Estero la Cascada fl ow north-northwest the length of the 
property, exiting in the northern corner, to join the Río Palguín.

The land was intensively logged until the 1970s, and the legacy of 
forestry is still evident on the land today. The dominant land cover 
is a second-growth roble-raulí-coigüe renoval (regenerating forest)
with coigüe-raulí-tepa associations (37%) followed by a fragmented 
primary forest of araucaria-coigüe-lenga (21%) alongside a mature 
coigüe-dominant siempreverde (evergreen) forest (22%). Grassy or 
shrub-dominated early-successional clearings within the forest resulting 
from forestry and other disturbances represent 20% of current land 
cover.

Three main internal roads (caminos), Camino Principal/Camino al 
Yurt, Camino las Araucarias and Camino el Puma, are former logging 
roads, and all are unimproved (unpaved). Several lesser-used or 
unused logging roads also remain on the property. 

The main trails (senderos) are Sendero Bici, Sendero Alemán, 
Sendero las Flores, Sendero Palguín, Sendero las Araucarias/Valle de 
Quetrupillán, Sendero Mariposa, Sendero la Cascada, and Sendero 
el Puma. All are unimproved (unpaved). Stepping stones, logs, small 
wooden bridges and stairs are employed along trails to bridge wet 
or steep areas, or to bypass obstacles. None of the trails is universally 
accessible.

Camino las Araucarias, one 
of several former logging 
roads, is the longest road 
on the property, running 
from Camino Principal to 
Sendero las Araucarias/Valle 

de Quetrupillán.

Existing ConditionsExisting Conditions
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Forest

Grassland or Shrubland

Streams

Roads                Trails

Contours (10 meter interval)

Property Boundary (approximate)

Parque Nacional Villarrica (approximate)

Municipal Boundary

Roads

 Camino Principal
 Camino el Puma
 Camino al Yurt
 Camino las Araucarias

Trails
 Sendero Alemán
Sendero Bici
Sendero las Flores
Sendero Palguín
Sendero las Araucarias/Valle de Quetrupillán
Sendero la Mariposa
Sendero la Cascada
Sendero el Puma

Streams
Estero la Cascada
Estero San Marcos

See pages 14/15 for site detail





 














 



The predominantly forested property contains several kilometers of roads and trails . Roads parallel the two major streams 
of the property. The mapped boundaries of the national park conflict with those of Bosque Pehuén.

Existing Conditions
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The full-time, resident caretakers occupy a ca. 100-year-old house b near the front gate a and the public road, within a grassy cleared area of roughly fi ve hectares. Three 
wooden barns c across the road from the house, were built within the last four years. The area is called the galpón (barn). Horses are pastured in the fi elds around the galpón.

 ca

The observatory site d is a clearing approximately one kilometer from the residential area, the former site of an industrial saw mill. Because of the 360
o
 panorama afforded 

by the site and its unobstructed sky view, it has been selected as a future art studio and star observatory.



A semi-permanent encampment e is located approximately1.5 kilometers from the front gate, along Estero la Cascada. Two yurts, a wood shed, two rough-hewn, open-sided 
shelters (quinchos), and a bathroom building f with indoor plumbing are located within this narrow strip of cleared land between the road and the stream. A second camping 
area g with a stone fi re ring and a picnic table, is located in a grassy clearing along Estero la Cascada about 500 meters north-northeast of the yurt site. A man-made 
pond, called La Laguna, h has been created in a clearing alongside Camino el Puma, by the construction of a dam and the diversion of a stream through a kilometer-long, 
hand-dug earthen channel.
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Forest

Grassland or Shrubland

Streams

Road                 Trail

Contours (10 m interval)
Property Boundary 
(approximate)

P.N. Villarrica Boundary

 Existing Conditions
Developed sites are located along the 
main roads in the northern portion of the 
property, within a kilometer of the public 
road.

a Front Gate
 Caretaker House
c Galpón
 Observatory Site
 Yurt Camp
 Yurt Camp Bathrooms
 Camp Site
 La Laguna/Pond

 

 
 








S. la Cascada
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S. la Mariposa
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C. las Araucarias

C. Principal/al Yurt

Estero San M
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Analysis
Analyses of the physical characteristics of the land offer a deeper understanding 
of Bosque Pehuén, and are necessary to make informed management 
recommendations. Due to the size of the proper ty and limited availabili ty of 
data, the analyses are presented here at a broad level. Implications of the 
analyses relate to the overall project goals. 

Araucaria laden with conos (cones) thrive in the higher elevations and volcanic soils of Bosque 
Pehuén. Photo: Madeline Hurtado.

Analysis
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     T h e  t h r e e  m a j o r  f o r e s t  t y p e s  o f  B o s q u e  P e h u é n

Renoval: A second-growth roble-raulí-coigüe forest association and a coigüe-
raulí-tepa association, the result of regeneration after logging. Considered a new 
forest type resulting from human disturbance, or a “novel ecosystem.” The most 
prevalent forest type on Bosque Pehuén.

Coigüe/
Siempreverde: A rich, 

complex temperate forest with 

evergreen coigüe (Nothofagus 

dombeyi) as the dominant 

overstor y species and mañío 

in the understor y. Patches of 

possibly primar y coigüe forest 

(above) stand within stream 

buffers. The second most-

common forest type on the 

property.

Arauca r i a :  D e n s e , p r i m a r y  f o r e s t  ( a b o v e ) 
a n d  r e g e n e ra t i n g  f o r e s t s  c o n t a i n i n g  m o r e  t h a n 
o n e  a ra u c a r i a  p e r  h e c t a r e  a r e  c h a ra c t e r i z e d  a s 
a ra u c a r i a  f o r e s t . U n d e r s t o r y  i s  p r e d o m i n a n t l y 
c o i g ü e  a n d / o r  l e n g a .
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he long, narrow valley in which the property sits is located northwest 
of the ancient, truncated cone of Volcán Quetrupillán. The volcano, 
last thought to have erupted about 700 years ago, is one of a string 
of stratovolcanos associated with the northern extent of the Liquiñe-
Ofqui Fault Zone, trending north-northeast for 1000 km along the 
southern Andes, and running along the Río Palguín valley, just west 
and north of Bosque Pehuén. The public road to the property runs 
along this narrow river valley. The fault zone, including thousands of 
associated minor faults, is the result of tectonic activity and continent 
building: the subduction of the Nazca tectonic plate under the South 
American plate. The movement of this tectonic plate is raising the 
Andean cordillera, occasionally detonating some of Chile’s 2000 
volcanoes, and from time to time, triggering some of the highest-
magnitude earthquakes recorded (Cembrano and Herve 1993:175-
177).

Stratovolcanos  associated with subduction zones are characterized 
by explosive eruptions, likened to holding a finger over the mouth of 
a champagne bottle and shaking it. The heavy magma can send out 
large volcanic bombs, but the greatest threat to human life comes 
from pyroclastic flows—fast-moving avalanches of incandescent ash, 
debris, and gases that cover the ground at speeds of 150 km per hour 
or more (USGS 2010). The bedrock of Bosque Pehuén is formed of 
solidified lavas and pyroclastic flows laid down in the late Pleistocene 
(2.5 million to 12,000 years before present) and Holocene eras 
(within the last 12,000 years) (Moreno and Lara 2008).

Though Quetrupillán has not erupted in several centuries, there is no 
guarantee that it could not become reactivated. In 2008, Chaitén 
near Chiloe (453 km south) erupted catastrophically without warning, 
after a dormancy of 9400 years. 

I M P L I C AT I O N S
Site planning of Bosque Pehuén for human use and habitation should 
acknowledge the potential for future volcanic and seismic activity. 
Structures, particularly human habitations, should be located close 
to internal roads, and near the public road at the northwestern edge 
of the property. Internal roads should be maintained to enable rapid 
egress in the event of a volcanic eruption. Efforts should be made 
to coordinate with neighbors and the local municipality to improve 
and maintain the public road for safe and rapid egress. Due to the 
location of the fault zone through the valley, alternative means of 
egress should be investigated.

Looking nor thwest f rom Volcán Quetr upi l lán down the va l ley of  Bosque Pehuén and into 
the Río Palgu ín va l ley.

Geomorphology & Geology
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Liquiñe-Ofqui Fault (approx.)

Quetrupillán
Río Palguín

Road
Contours (10 m interval)

Property Boundary (approx.)

Parque Nacional Villarrica
Municipal Boundary

G e o m o r p h o l o g y  & 
G e o l o g y
The property lies entirely upon the northwestern 
fl ank of Volcán Quetrupillán, a stratovolcano 
associated with the fault zone running north 
along the Río Palguín valley.

* Caretaker’s House* Yurt Camp

* *

M
ap based on G

IS data provided by Parques Para C
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inisterio de Vivienda y U
rbanism

o, and on inform
ation derived from
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PS points, site draw

ings and 
related onsite observations.



        Bosque Pehuén: Protecting Biodiversity in Chile’s Native Forest 20

osque Pehuén lies in a narrow valley within the Andean 
Cordillera, rising from 850 meters in the north near the main 
entrance to approximately 1500 meters above mean sea level in 
the southwest. Slopes across the property vary from 0-5% in the 
valley floor, to areas exceeding 15% slope on the surrounding 
hillsides, especially to the east and west. Variation in slope can 
affect the types of vegetation across the property, and steeper 
slopes are associated with greater potential for soil erosion.

Numerous small, incised streams capture the run-off from 
the hillsides before joining the two main streams, Estero 
la Cascada and Estero San Marcos, on the valley floor. 
Overall drainage is to the northwest, where the streams of 
the property meet the Río Palguín.

The residential area and campsites are located in areas 
of 0-5% slope, but at the base of steeper slopes. Roads 
and trails are located in areas of 0 to >15% slope, and 
in the steeper areas, moderate to severe erosion is evident 
(see Soils & Erosion, p.24). Historic logging activity has left 
clearings on the steep slopes of the property which have 
been slow to regenerate forest. Clearings on steep hillsides 
can result in erosion of soils as tree roots are removed 
and soil is exposed, further limiting the soil’s capacity for 
supporting plant regeneration.

I M P L I C AT I O N S
Steep, cleared areas should be prioritized for forest regeneration 
projects, including planting, in order to retain soils. Roads and 
trails in steep areas should be designed to minimized run-off and 
erosion or be removed. 

Drainage & Slopes

X

X

Estero San Marcos

Estero la Cascada

M
ap based on GIS data provided by Parques Para Chile and M

inisterio de Vivienda y Urbanism
o, and on inform

ation derived from
 GPS points, site drawings and related onsite observations.

Drainage & Slopes
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>15%

8-15%

5-8%

0-5%

Streams

Roads                 Trails

Contours (10 m interval)

Property Boundary (approximate)

Parque Nacional Villarrica (approximate)

Municipal Boundary

ANALYSIS

Slopes
Direction of Drainage

Drainage & Slopes
The  h i g h e s t  p o i n t  i n  t h e  s o u t hwe s t  r i s e s  750 
me t e r s  a bov e  t h e  l ow  po i n t  i n  t h e  n o r t hwe s t . 
S t e ep  s l o pe s  t o  t h e  ea s t , we s t , a nd  s o u t h  r i n g 
t h e  va l l e y  f l o o r , wh i c h  s l o pe s  g en t l y  d own  t o 
t h e  n o r t hwe s t . 

X Spot elevation

No Data

* Caretaker’s House

*

M
ap based on G

IS data provided by Parques Para C
hile and M
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o, and on inform
ation derived from

 G
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ings and 
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wo main streams, Estero San Marcos and Estero la Cascada, 
originate in the upper elevations of the property or in adjacent 
Parque Nacional Villarrica. Both fl ow north-northwest, gaining 
volume from several smaller tributaries springing forth on the 
property. A small tributary of Río Palguín, originating in the adjacent 
valley, fl ows northwest from the ridge east of Bosque Pehuén’s 
western boundary. Estero la Cascada and Estero San Marcos join 
with Río Palguín north of Bosque Pehuén. The public road to Bosque 
Pehuén runs along the deeply incised Palguín River Valley. All of 
Bosque Pehuén’s streams (except the direct tributary of Río Palguín 
to the west) converge and leave the property at the north end, 
joining with Río Palguín. All of the streams are part of the Río Toltén 
watershed. The waters from Bosque Pehuén reach Lake Villarrica 
near Pucón. Río Toltén originates and fl ows west from Villarrica 
toward the Pacifi c Ocean.

The property contains at least two dramatic and scenic waterfalls 
along Estero San Marcos: Cascada la Felicidad and Salto la 
Mariposa.

I M P L I C AT I O N S

For energy production: Esteros La Cascada and San Marcos are 
swift, perennial streams, with potentially adequate volume and drop 
to power a small microhydro turbine. Neither stream freezes during 
the winter, further supporting the potential for year-round energy 
generation. On the other hand, the two waterfalls (the salto and 
cascada), while having tremendous volume and drop, are two 
of the most signifi cant scenic resources on the property; therefore, 
disturbance (such as installing piping or turbines) in these areas 
should be avoided. 

Salto la MariposaCascada la Felicidad

For water quality: The drinking water for the residential and yurt sites 
comes from the cold, clear surface waters of the property. Keeping 
contaminants such as household chemicals and septic waste from 
entering these waterways is critical to ensuring clean, safe, potable 
water and protecting stream life. Additionally, maintaining vegetated 
streamside buffers reduces erosion and sedimentation, and is an 
important strategy for supporting healthy stream ecosystems, as further 
discussed in Conser va t ion Goals ,  S t ra teg ies ,  and P r inc ip les : 
Soi l  & Water  Conser va t ion.

Hydrology
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Streams: Cascada San Marcos

Roads                Trails

Contours (10 m interval)

Property Boundary (approximate)

Parque Nacional Villarrica (approximate)

Municipal Boundary

*

* 



* Salto la Mariposa

* Cascada la Felicidad

Hydrology
Two main streams, esteros la Cascada 
and San Marcos, are fed by the abundant 
tributaries of Bosque Pehuén. All of the 
watercourses originate within the property, 
or in the upper elevations of the adjoining 
private property to the east and Parque 
Nacional Villarrica to the south and west.

* Caretaker’s House

*

M
ap based on G

IS data provided by Parques Para C
hile and M

inisterio de Vivienda y U
rbanism

o, and on inform
ation derived from

 G
PS points, site draw

ings and 
related onsite observations.
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he soils of Bosque Pehuén are characterized as well-draining to 
excessively well-draining volcanic soils, with which araucaria are 
associated. The loose, granular soil is a mix of organic matter from 
the forest and volcanic ash and minerals from ancient, eroding lava 
beds and pyroclastic flows. 

Soil erosion has been identified as one of the major environmental 
problems in Chile, leading to soils loss and sedimentation in 
waterways. While volcanic and seismic activity (both of which can 
cause erosion) are not within the control of humans, the primary and 
most prevalent causes of soil degradation and loss came about with 
the advent of industrial-scale forestry and widespread clearing for 
pastoral agriculture since the nineteenth century. 

Road cuts and trails are also sources of erosion. Former logging 
roads extend throughout the property, and three roads are currently 
maintained for internal access. Trails traverse scenic and recreational 
areas, often in steep terrain. Many roads and trails are eroding due 
to their location on steep slopes coupled with vegetation removal 
and, in some locations, frequent use or lack of maintenance. Erosion 
problems are particularly noticeable in areas of excessive slope where 
deep road and trail cuts have been made without retaining walls; and 
in areas lacking adequate stormwater controls.

Overall, roads, trails, and forestry activity, particularly on the steep 
slopes of the property, have created areas of moderate to severe 
erosion. Some trails above streams are eroding directly into waterways. 
It appears that attempts at channeling water off of dirt 

roads has, in places, sped the run-off of sediment-laden stormwater 
towards streams.

I M P L I C AT I O N S
All roads and trails should function in a way that moves stormwater off 
the road surface quickly without causing disturbances to soil (erosion) 
or streams (sedimentation). Existing roads and trails exhibiting erosion 
problems should be redesigned to minimize or mitigate stormwater 
run-off. Eroded areas on and along roads and trails should be 
stabilized to prevent further erosion. In order to minimize run-off and 
protect surface and groundwater quality, stream and road buffers 
should be maintained. Strategies for addressing road and stormwater 
management are found in the section: Conservation Goals, 
Strategies, and Principles: Soil & Water Conservation.

Bank and trail erosion on the Sendero las Araucar ias/Valle de Quetrupillán could be managed with 
a retaining wall and/or aggressive revegetation of the slope.

Soils & Erosion

Soil profile in a road cut on 
Camino Pr incipal showing 
layers of ash laid down by 
Quetrulpillán over millennia.

Soils & Erosion
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Excessively well-drained soils

Well-drained soils

Roads                Trails

Contours (10 m interval)

Property Boundary (approximate)

Parque Nacional Villarrica (approximate)

Municipal Boundary

Soils & Erosion
Bosque Pehuén’s well-draining soils are 
formed from volcanic material and organic 
matter. Unimproved roads and trails should 
be designed to minimize erosion.

*  

Caretaker’s House

*

M
ap based on GIS data provided by Parques Para Chile and M

inisterio de Vivienda y Urbanism
o, and on inform

ation derived from
 GPS points, site drawings and related onsite observations.
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osque Pehuén’s 750-meter elevational gradient (from 850 to 1500 
meters) combined with abundant streams, various microclimates, 
natural disturbances and a history of intensive forestry resulted in the 
existence of several forest associations within the parcel boundaries—
from a young, mixed broadleaf renoval of roble-raulí-coigüe with 
coigüe-raulí-tepa associations, to the mature coigüe-dominated 
siempreverde (evergreen) of the mid elevations, to the remnants of 
primary araucaria forest mixed with coigüe and lenga on the upper 
flank of Volcán Quetrupillán. 

Until the 1970s, the land was actively logged. Approximately 20% 
of the property is covered in grassy or shrubby early-successional 
patches, primarily the legacy of disturbance from forestry and human 
impacts on the land.

Threatened or vulnerable fauna associated with the temperate forest 
and which have been observed on the property, include the monito 
del monte, a marsupial that is only found in southern and central Chile, 
inhabiting thickets of undergrowth in primary forests; the Magellanic 
woodpecker, which relies mainly on mature, undisturbed southern 
beech forest, forages on fallen, rotting logs and excavates nesting 
cavities in partially dead trees; güiña, a small wild cat, threatened 
by the loss of temperate forest habitat; and the torcaza, or Chilean 
pigeon, potentially threatened by the loss of old-growth forest.

I M P L I C AT I O N S

Bosque Pehuén comprises both primary and second-growth native 
forest, which in turn provides important habitat for numerous 
wildlife species, some of which are endangered. This points to 
the importance of focusing efforts on protecting intact forest and 
regenerating forest cover in areas that have been deforested. 

Forest Coverage & Deforestation

Young araucar ia in a disturbance patch within the pr imar y forest. Araucar ia 
regeneration can be impaired by disturbance, such as intensive logging. 

Forest Coverage & Deforestation
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Coigüe-Raulí-Tepa

Roble-Raulí-Coigüe

Evergreen (Siempreverde)

Araucaria

Lenga

Grassland or Shrubland
Contours (10 m interval)

Property Boundary (approximate)

Parque Nacional Villarrica (approximate)

Municipal Boundary (Pucon/Currarehue)

Renoval (regenerating forest)

Primary/Mature Forest

Forest Coverage & Deforestation
The legacy of a century or more of logging and human 
disturbance is evident in the varied ages and types of forest 
associations within Bosque Pehuén and adjacent properties to 
the north and west.

Deforested
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Caretaker’s House

*
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he dominant canopy and understory species of Bosque Pehuén 
were identified during the course of fieldwork. An ecological 
assessment of the site should be undertaken to identify other 
species and associations within the property to inform management 
strategies.

The genus Nothofagus (southern beech) 
is widespread and well represented in the 
Valdivian Forest, and in the forest of Bosque 
Pehuén. Coigüe (N. dombeyi) is the dominant 
Nothofagus species, occurring throughout the 
forest at all elevations. Lenga (N. pumilio), 
grows in higher elevations. Roble (N. obliqua) 
and raulí (N. alpina) occur in the renoval and 
near the residential area. 

Coigüe (N. dombeyi) can live 1000 years. 
Unlike the majority of Nothofagus, which are 
deciduous, coigüe’s broad leaves are evergreen. 
Despite its heavy exploitation for lumber and 
fi rewood, it is still abundant in the southern part 
of Chile and on the property. It is a popular 
choice for furniture-making. It grows well at 
lower elevations with gentle slopes and needs 
lots of water, which makes the edges of rivers 
and lakes favorable places for the coigüe. On 
the property it grows as the dominant species of 
the siempreverde forest, within the renoval, and 
alongside araucaria in the primary forest.

Lenga (N. pumilio) can grow in poorer 
soils, at low temperatures and in abundant 
snow. It is a good timber source, used in 

construction, carpentry and shingles. Lenga prefers humid areas 

with almost constant rainfall. It does best with 
full sun exposure on slopes facing north but 
also tolerates some shade. Lenga is unique 
to Southern Argentina and Chile. It grows 
with the coigüe, but in more of a bush form 
at higher elevations. On the property, it is 
found mostly in the highest elevations in the 
southwest corner.

Raulí (N. alpina), a deciduous tree that tolerates heavy winds 
and low temperatures, is highly valued as a commercial hardwood 
due to its fi ne grained wood and pink tones. It is used for furniture, 
fi ne woodworking, and 
construction. Although 
heavily exploited, it is a 
fast-growing tree and is not 
in a conservation status. It 
grows in association with 
coigüe, roble, and tepa 
(Laureliopsis phil ippiana) 
on the property.

Roble (N. obliqua) grows in hedgerows 
in the residential area and in the renoval 
forest. Like the lenga tree, it prefers humid 
areas, only tolerates short dry periods, 
grows best with full sun exposure on 
slopes facing north, and tolerates some 
shade. 

Valdivian Forest, and in the forest of Bosque 

forest at all elevations. Lenga 

the property it grows as the dominant species of 
the siempreverde forest, within the 
the property it grows as the dominant species of 
the siempreverde forest, within the 
the property it grows as the dominant species of 

snow. It is a good timber source, used in 

The Trees of Bosque Pehuen
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Araucaria (Araucar ia araucana) (See also page 6) is a slow-
growing species associated with higher-altitude and volcanic soils. 
On the property, araucaria is seen growing in association with coigüe 
and lenga, and with quila and colihue as understory. It has been 

known to live 1000 to 1300 years.

Tepa (Laureliopsis phil ippiana), a large, 
broadleafed evergreen, grows on deep, 
humid soils and is endemic to Chile and 
Argentina. Its hard and fi ne textured wood is 
used in furniture-making, but the wood is not 
resistant to rot if exposed to moisture. It grows 
within the raulí-coigüe-tepa second-growth 
forest, and in the siempreverde alongside 

coigüe and mañío.

Mañío (Saxe-Gothea conspicua) is 
a densely branching conifer that grows 
in association with canelo, coigüe, and 
tepa. The yellow wood is prized for 
woodworking. Mañío prefers humid 
areas with some protection against 
direct sunlight. This slow-growing tree is 
native to Chile and Argentina. Photo: Stan Shebs 

Canelo (Drimys winteri) prefers 
damp areas near streams, and was 
observed growing near mañío near the 
yurt site. It lives only in southern Chile 
and Argentina where there is plenty of 
rainfall. Canelo has medicinal uses, 
and it is a good source of vitamin C. 
The Mapuche consider it sacred and a 
symbol of peace. 

Photo: Eric Hunt

 Quila 
( C h u s q u e a 
q u i l a ) , 
and colihue        
( C . c u l e o u ) , 
n a t i v e 
bamboos, are 
the dominant 
u n d e r s t o r y 
s p e c i e s 
t h r o u g h o u t 
the property. 
Quila grows 
as a dense, 
climbing shrub 

and, like most bamboos, has hollow culms. In the forest understory 
it can form pure stands called quilantales. Colihue, the tallest native 
bamboo in Chile, has solid canes and forms a dense clump that does 
not spread. It is used by the Mapuche people to make a musical 
instrument known as the trutruca.

O T H E R  V E G E TAT I O N
Some disturbed areas are in the 
matorral (shrub/brush) phase 
of succession, while others are 
open fi elds of grass and forbs 
such as non-natives Digitalis 

purpurea (right) and Achil lea 

millefolia, accompanied by an 
abundance of the noxious weed 
Acaena pinnatif ida, referred to 

locally as “pimpinela.” 

ANALYSIS
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andscape ecology is a tool to help understand the effects of 
habitat fragmentation, as well as a framework for identifying 
potential biological corridors in order to reduce fragmentation 
within the forest matrix. Concepts explored through the 
landscape ecology analysis include edge/interior habitat 
relationships, patch types, and corridors and connections.

F R A G M E N TAT I O N  A N D  E D G E  v s .  I N T E R I O R 
H A B I TAT
Before logging, the primary forest provided a predominantly interior 
type of habitat—with continuous, closed-canopy tree cover and 
few clearings. Species that evolved in this dense primary forest are 
largely interior habitat specialists. Edge habitat exists at the “edge” 
of forest and clearing, and can form from natural or human-caused 
disturbances, such as those caused by logging activity. Fragmentation 
of forest through intensive disturbance can result in the creation of 
edge habitat and disproportionately large loss of interior habitat. 
Whereas edge habitat is suitable for certain types of species, it is 
less suitable for interior habitat species; therefore, the loss of interior 
habitat is of particular importance to these species. In Chile, the most 
threatened and vulnerable species are interior habitat specialists, such 
as the monito del monte (see pages 4, 26, and 51).

Habitat becomes fragmented when disturbance dissects, perforates, 
or otherwise disrupts contiguous patches of similar habitat type. 
When wildlife habitat becomes fragmented, it becomes more diffi cult 
for some species to fi nd food, nest, breed or otherwise survive. 
Fragmentation also leads to a loss of genetic diversity when species 
become stranded in islands, unable to range within a larger, intact 
habitat. Plants can suffer similar genetic impacts of fragmentation. 

In addition to affecting wildlife habitat and biodiversity, forest 
fragmentation can impact water quality if forest near waterbodies 
is removed, and can eventually accelerate global warming since 
carbon stored in trees is released when forests are cleared or when 
trees are burned.

Fragmentation of the forest on the property has occurred from logging 
activities, and clearing for roads, trails and development (e.g., 
residential/galpón area). The most fragmented areas, or those with 
the greatest amount of edge habitat, appear to be the steeper slopes 
to the west and south, where reestablishment of vegetation may have 
been hampered by post-logging soil loss (see map, below). These 
areas correspond to the primary araucaria 

Landscape 

Edge resulting from disturbance
Forest
Deforested
Streams
Roads
Property Boundary (approximate)
Parque Nacional Villarrica 
Municipal Boundary

Edges resulting from human disturbances alter the character and quality of habitat. Interior 
habitat is disproportionately lost when edges are created. 

The Trees of Bosque Pehuen
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forest, where regeneration may occur at a slower rate than in the second-
growth renoval areas of the central property, which are characterized 
by fast-growing tree species. Fragmentation is also concentrated in the 
northwest, where the human-use areas are located. 

PAT C H E S
Forest fragmentation leads to the formation of patches of different 
qualities and size. Some species may prefer a certain patch type, 
for example, dense underbrush in the primary forest, and may not 
be able to thrive in the relatively open understory of the regenerating 
second-growth forest. Creating connections between similar desirable 
patches can help reduce the effects of fragmentation, which in turn 
helps protect biodiversity by providing biological corridors for species 
to meet their habitat needs across interconnected resources. 

C O R R I D O R S  &  C O N N E C T I O N S
Streams, roads, and trails run throughout most parts of the  
property and can act as corridors and conduits for species movement 
through and between all types of habitat patches. Disruption of 
corridors, such as through the loss of a vegetated buffer along a 
stream, can have a similar effect on habitat quality as fragmentation. 
Streams, roads and trails may also act as barriers to some species. 

I M P L I C AT I O N S
In order to reduce forest fragmentation and eventually re-establish 

connections through biological corridors, it will be necessary to 
understand the qualities of patches in order to identify critical forest 
regeneration or habitat protection areas. Since some species may 
require habitats larger than can be accommodated on the site, 
looking for opportunities to extend or connect to biological corridors 
and habitat beyond the property boundaries, including to both the 
national public park and to abutting properties, will be instrumental to 
help meet biodiversity protection goals.

Patch types that have formed on the property as a result of fragmentation provide different types 
of habitat.

ANALYSIS

Mature forest (43%)
Regenerating forest (37%)
Deforested areas (20%)
Roads           Trails
Contours (10 m interval)
Property Boundary (approx.)
Parque Nacional Villarrica
Municipal Boundary
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he solar aspect (dominant orientation to the sun) varies across the site 

due to the property’s location in a long, deep, narrow, southeast-to-

northwest trending valley. Solar aspect can affect species composition 

in the forest, as well as site suitability for human and wildlife use. An 

analysis of tree cover combined with solar aspect indicates potential 

for solar access for energy production. The main developed areas 

(residential area, galpón, yurt camp, campsite, and future observatory) 

are located in clearings in the northwestern sector of the property, and 

were analyzed for solar aspect and exposure. 

I M P L I C AT I O N S

For energy production: The north-facing solar aspect of the 

residential area, galpón, and the observatory is favorable for siting 

passive and active solar buildings and ground-mounted solar arrays. 

A ground-mounted system would make it easier to keep the panels 

clear of snow in winter than if mounted on a roof. The yurt camp and 

campsite are limited by the hills and trees to the east, west and north, 

and have limited potential for efficient solar energy production.

For food production: Vegetable and fruit production would benefit 

from being located on the north-facing slopes and clearings in the 
area of the house and galpón; however, the Andean climate will 
limit the range of possible plantings. The existing apple orchard near 
the galpón indicates that establishing apples is a possibility. Small 
fruits (e.g., berries) and cherries may also be adaptable to the local 
growing conditions.

An existing apple orchard on the north-facing slopes of the residential/galpón area has withstood 
the snowy Andean winters .

Solar Aspect (Exposición) 
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North-facing clearing

West-facing clearing

East-facing clearing

South-facing clearing

Forest

Grass and Shrubland

Streams

Roads                   Trails

Contours (10 m interval)
Property Boundary

Solar Aspect
The developed areas in the north of the property 
are appropriate places to employ renewable 
energy. North-facing solar aspect is most suitable 
for solar energy generation.

a House
 Galpón
c Observatory Site
 Yurt Camp
 Camp Site
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Composite Analysis

B O S Q U E  P E H U E N ’ S  P H Y S I C A L  C H A R A C T E R I S T I C S

he intersection of human-use areas, such as roads, trails, campsites, 
and the residential area with natural areas—forests and streams—
define Bosque Pehuén as a landscape in which people have an active 
role. These intersections offer opportunities to address and remediate 
potentially adverse disturbances through effective management. 
Management must be guided by clear goals that reflect the vision, 
mission, and appropriate land uses implied by the analysis.

The property’s physical characteristics include:
• Its location within a narrow valley northwest of the peak of Volcán 
Quetrupillán, parallel to the Liquiñe-Ofqui Fault Zone.
• A 750-meter elevational gradient, rising from 850 meters in the 
north near the main entrance to approximately 1500 meters in the 
southwest corner.
• Slopes exceeding 15% on hillsides, but 0-5% slopes in the valley 
floor, where the most intensive human-use areas are located.
• Two main streams running north (Estero la Cascada and Estero 
San Marcos) and numerous small tributaries.
• Well-draining, volcanic soils, with which araucaria is associated.
• A mix of primary and regenerating native forest.
• Grassland and shrubland resulting from human disturbances.
• A mix of edge and interior wildlife habitat.
• Human use areas, including a residential area and campsites 
within clearings, confined to the northern portion of the site.
• Trails and roads, primarily in the north and eastern portions of the 
property.
• Erosion resulting from past and present disturbances.

The steepest slopes are in the most remote portions of the property, 
in areas of primary or mature forest. These forests provide important

 habitat for endangered and endemic species, and therefore warrant 
protection and only limited access.

Steep slopes and erodable soils are overlaid by a network of streams, 
as well as unimproved roads and trails. Protecting soils and water 
quality by reducing erosion and sedimentation is possible through 
better road and trail design and maintenance and reforestation efforts.

Human impacts on the land are concentrated in the relatively flat 
(0-5% slope) north, near the public road. Future development should 
be limited, and only take place within this northern, developed area 
to protect the forest resources in the property interior and minimize 
human disturbance in the landscape.

The native forest and its inhabitants, as well as the land-use history of 
the property, have much to teach us. Sustainable stewardship of the 
property and collaboration within a broader conservation network 
could be a model for other private conservation projects.

The forests of Bosque Pehuén are contiguous with the native forest of Parque Nacional 
Villarr ica, providing opportunities for collaboration on conser vation and biodiversity protection 
projects . Photo: Madeline Hurtado

Composite Analysis
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he key components of the project mission are the protection 

of biodiversi ty and ecosystem health through sustainable 

management practices and limited human use of the land. 

The analysis suggests a direction for goal set t ing within the 

context of the overal l project vision, mission, and program. 

(1) Forest & Biodiversity Conservation: Protect 

and suppor t biodiversi ty through forest conservation and 

sustainable forest management.

(2) Water & Soil Conservation: Protect soil and 

water quali ty with bet ter land-use practices.

(3) Sustainable Site Planning & Design: 
Minimize human-induced land disturbance.

(4) Experiential Education:  Provide oppor tunit ies 

for education through par ticipation in onsite conservation 

programs.

Ca re f u l , r e spec t f u l , and  su s ta i nab l e  r e sou r ce  managemen t  i s  c r i t i c a l  t o  f u l f i l l i n g  a l l  o f 
t he  p r o j e c t  goa l s .

ANALYSIS

Project Goals

(5) Land Protection:  Collaborate with the conservation community and neighboring landowners to create strong 

conservation connections between people and the landscape.



        Bosque Pehuén: Protecting Biodiversity in Chile’s Native Forest 36

Management Zones
he analyses identify fi ve distinct zones, the characteristics of which require 

different management strategies to support the vision, mission, and goals 
for Bosque Pehuén. The fi ve zone designations—Primary Forest Conservation 
Zone, Renoval Zone, Development Zone, Roads and Trails Zone, and Streams 
Zone—refl ect both existing land uses and proposed changes based on the 
conservation goals. The zone boundaries, as depicted on the following maps, 
represent preliminary recommendations. All are subject to adjustment with 
the development of a more detailed forest management plan and ecological 
assessment. 

Management Zones
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orest is the dominant land cover at Bosque Pehuén, and forest 
conservation and sustainable forestry are primary goals of the project. 
Forests provide timber, fuelwood, and other non-timber products. 
Crucial ecosystem services provided by forests include sequestering 
carbon from the atmosphere, protecting upstream watersheds, 
regulating climate and hydrology, and enabling people to connect 
with nature through an aesthetic experience. Forests fi lter water, cycle 
nutrients, and provide material for soil formation, while supplying 
critical habitat for all manner of species.

Two forest “ages” composed of fi ve forest associations were identifi ed 
on the property through GIS data and site observation: “primary,” or 
primarily uncut, mature forest consisting of remnant araucaria forest, 
lenga forest, and a coigüe-dominant evergreen or siempreverde
forest; and second-growth renoval of roble-raulí-coigüe and coigüe-
raulí-tepa that have resulted from regeneration following past forestry 
activities. These two major forest “ages” correspond to the Primary 
Forest Conservation Zone, and Renoval Zone, respectively.

Development Zone

he residential area, including the galpón, and the campsites 
and other recreational sites all constitute areas of regular and often 
intensive use. These areas are located closest to the public road, and 
are most accessible to internal roads. The most intensive human use 
areas, located on the north end of the property, are grouped together 
as the Development Zone.

Linear or Dendritic Zones
oads, trails, and streams form branching patterns that run through 

all zones. Because many management issues and recommendations 
pertaining to roads and trails apply regardless of their location, 
Roads & Trails constitute a single management zone. Likewise, 
Streams are treated as a management zone. Where necessary, these 
linear or dendritic zones are also addressed within the Primary Forest 
Conservation Zone, the Renoval Zone, and the Development Zone.

On the following pages, the intended uses or functions for each 
management zone are identifi ed as objectives, followed by a 
more detailed description of each zone. Broad management 
recommendations specifi c to each zone are also provided. More 
detailed recommendations organized within the framework of the fi ve 
main project goals are in the Conservation Goals, Principles & 
Strategies section.

MANAGEMENT ZONES

Development Zone

Renoval Zone

Primary Forest 
Conservation Zone

Roads & Trails Zone

Streams Zone

Forested Zones
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Primary Forest Conservation 
Zone
Remnant primary araucaria forest 
of the upper slopes in the south 
and coigüe-dominant evergreen 
(siempreverde) forest in the south-
central and eastern portions of the 
property.

Evergreen (Siempreverde)

Araucaria
Lenga

Roble-Raulí-Coigüe

Coigüe-Raulí-Tepa

Grass and Shrubland

Streams

Road                  Trail

Contours (10 m interval)
Property Boundary (approx.)

Parque Nacional Villarrica (approx.)

Municipal Boundary

Unforested

Renoval

Primary/Mature Forest
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D E S C R I P T I O N
Approximately 170 hectares of fragmentary primary araucaria-
lenga and araucaria-coigüe forests remain in the upper elevations 
of Bosque Pehuén, adjacent to similar forest compositions within 
the Parque Nacional Villarrica and privately owned abutting 
lands. Approximately 190 hectares of mature coigüe-dominant 
siempreverde (evergreen) forest, which is Chile’s most diverse 
and widespread forest type, stands between the araucaria forest 
and Renoval Zone, and is included within the Primary Forest 
Conservation (PFC) Zone. It is contiguous with similar forest on 
neighboring properties to the east and west. 

The PFC Zone includes disturbed areas within the primary forest in 
which araucaria and siempreverde species regeneration should be 
prioritized. Of the roughly 160 hectares of grass and shrubland 
on the property, 80% is located within the PFC Zone. Portions of 
renoval in the southwestern sector of the property are included 
in the PFC Zone. The zone is delineated to enable linkages 
between existing fragments of forest that are not connected within 
the property. The delineation acknowledges the need to connect 
this primary forest to surrounding forests though collaborative 

management. A skilled professional conservation forester should be 
consulted to further refine the boundaries, management techniques, 
and priorities of the PFC Zone.

A network of streams originates within the upper elevations of 
Bosque Pehuén, in the PFC Zone and also in the Parque Nacional 
Villarrica. For the most part, it appears that streams are at least 
somewhat buffered by remnant primary forest. 

Existing trails and roads in the PFC Zone are unimproved. Portions 
of roads and trails in the steeper terrain of the PFC Zone are heavily 
eroded.

M A N A G E M E N T  R E C O M M E N D AT I O N S
• A Management Plan is been developed, with the support 

of Chileambiente Corporation in order to better understand 
conservation potential and priorities, besides developing and 
executing a management plan to guide forest regeneration .

• Work with Parque Nacional Villarrica and neighboring 
landowners to develop adaptive collaborative management 
policies.

• Maintain and expand wide, dense stream buffers to slow and 
infiltrate run-off from early successional patches, especially in 
steeper terrain.

• Develop no new roads or trails in the PFC Zone.

• An Inventory of existing forest roads has been made and those 
in particularly steep or ecologically sensitive areas have to be 
closed. 

For more detailed recommendations, see Conservation Goals, 
Principles & Strategies. 

Primary Forest Conservation Zone Objectives
Reconnect fragmented patches of primary forest within the 
property and in collaborative management with adjacent 
landowners by encouraging regeneration of araucaria and 
siempreverde, and associated species, in the disturbed 
areas within the primary forest.

Provide desirable habitat for local species, particularly 
threatened or vulnerable species, such as monito del monte 
and pudú, that rely on dense undergrowth such as found 
within the primary forest on the site.

MANAGEMENT ZONES
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Renoval Zone
Predominantly roble-raulí-coigüe and coigüe-
raulí-tepa second-growth forest blanketing 
the central portions of the property. 

Coigüe-Raulí-Tepa

Roble-Raulí-Coigüe

Evergreen (Siempreverde)

Grass and Shrubland

Streams

Road                 Trail

Contours (10 m interval)

Property Boundary (approx.)

Parque Nacional Villarrica (approx.)
Municipal Boundary
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D E S C R I P T I O N
The Renoval, characterized by the roble-raulí-coigüe second-growth, 
is the predominant land cover of Bosque Pehuén. This mix of 
regenerating forest has formed in response to human disturbance on 
the site. The post-logging forest composition includes a predominance 
of fast growing native species such as raulí, and other Nothofagus 
species, including roble and coigüe.

The Renoval Zone is suitable for limited, sustainable harvesting of 
firewood or timber because of the nature of the forest composition: 
fast growing, non-threatened tree species. Within the Renoval Zone, 
harvests should be undertaken in accordance with a sustainable forest 
management plan to ensure that the project goals of natural resource 
and biodiversity protection are upheld. At least three options exist for 
certification of sustainable forest harvests. See Appendix C for an 
overview of Chilean and international certification processes.

Many of the streams and small tributaries that run through the Renoval 
Zone originate in the PFC Zone and higher elevations to the east 
(private property) and west (Parque Nacional Villarrica). Other smaller 
streams appear to originate within the Renoval Zone. Whereas a 
large portion of Estero San Marcos running through the Renoval Zone 
appears to be buffered by forest, some segments of 

smaller streams within disturbed areas in the Renoval Zone may 
not be sufficiently buffered, which could eventually lead to water 
quality issues and/or riparian habitat degradation. 

Forested buffers protect streams by reducing run-off and filtering 
sediments before they reach streams. However, some stream 
areas in the Renoval Zone may be desirable for recreational 
use and access. In such locations, a buffer of low-growing 
vegetation may be maintained.

The actively used and maintained roads on site are contained 
within the Renoval Zone. Trails and roads within the Renoval 
Zone show signs of erosion. Due to the number of streams on 
the property, it is possible that run-off from eroded roads and 
trails reaches these streams, bringing with it sediments which 
may compromise the quality of the streams and the habitat they 
provide. 

MANAGEMENT RECOMMENDATIONS

• A sustainable forestry management plan is been develop to guide 
future harvests, whether for preservation or private use. 

• Stream buffers have been established to filter sedimentation and 
run-off, particularly at stream crossings and from nearby eroded 
roads, trails and other cleared land. 

• Engineer and maintain existing trails and roads in the Renoval 
Zone to minimize erosion and run-off.

For more detailed recommendations, see Conservation Goals, 
Principles & Strategies. 

Renoval Zone Objectives
Allow natural succession to take place within the Renoval, 
monitoring for the presence of undesirable species. 

Undertake sustainable forestry management for small-scale 
personal or possibly commercial use, where appropriate.

MANAGEMENT ZONES
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Development Zone 
The most intense human use 
areas are concentrated in 
the north end of the property, 
including the  residential 
area,  galpón,  the 
observatory site, and the 
yurt and satellite campsites .

Coigüe-Raulí-Tepa

Roble-Raulí-Coigüe

Grass and Shrubland

Streams

Road                  Trail 
Contours (10 m interval)
Property Boundary (approx.)
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D E S C R I P T I O N

The northern section of the property contains the most intensive human-
use areas, identifi ed as residential area/galpón, yurt camp, campsite, 
and future observatory site. These areas are grouped together into the 
Development Zone.

The residential area is located along the northern boundary of the 
property, at the end of the public road. The approximately fi ve-hectare 
site contains the house and three barns, collectively called the galpón. 
A fenced vegetable garden and a fenced chicken coop stand to the 
northeast of the house. The galpón contains an apartment with indoor 
plumbing and a kitchen, an art studio, a workshop, and the storage 
location for tractors and wood processing equipment. 
The yurt site, a narrow, grassy clearing located between Camino 
al Yurt and Estero la Cascada, can accommodate 8-15 campers 

in two yurts. A permanent bathroom building with indoor plumbing 
is located north of the yurts, and contains two toilets, two showers, 
three sinks and a wood-fi red hot-water tank. The septic and 
greywater from the bathrooms is held and slowly infi ltrated into 
the soil in a drywell. Most cooking occurs outside on an open pit 
fi re, although the large yurt also has a wood-burning stove that is 
used for cooking. The shallow stream, located downslope of the 
campsite and bathroom building, is used by campers for wading and 
bathing.

Development Zone Objectives
Confine the most intensive human uses to the northern end of 
the property to lessen impact on the forest zones. 

Provide a safe, enjoyable, and sustainable environment for 
the people of Bosque Pehuén, both residents and visitors.

The residential area and galpón are located within a grassy clearing of approximately fi ve 
hectares (Not to scale).

The main internal road, Camino Principal, divides the residential area (left) from the galpón 
(right).

Estero la Cascada near the yurt camp is popular for wading and bathing.
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Two trails start at the yurt camp: Sendero Bici, to the south, and 
Sendero la Cascada, which follows Estero la Cascada north to the 
campsite (see below). A short trail to the east is the access route to the 
water source for the yurt site, located in a small stream on the hillside 
above Estero la Cascada.

The small, grassy campsite located on a fl oodplain north of the yurt 
camp can be reached by Sendero la Cascada or from a short road 
leading from the intersection of Camino las Araucarias and Camino 
Principal/Camino al Yurt. The campsite, located along the Estero la 
Cascada, can accommodate several tents. It contains a fi re ring, 
picnic table, and bench. 

The observatory site is a one- to two-hectare open grassy fi eld at the 
intersection of Camino las Araucarias and Camino Principal/Camino 
al Yurt. The site is bounded on the south by Estero San Marcos, and 
on the north and west by Camino Principal. On the 
steep stream banks to the north and south of the observatory site 
are two historic accumulations of discarded lumber (the wood 
“cemeteries”), remnants of a former saw mill operation that left this 
area as a clearing. 

 Half of the yurt camp lies within the lower fl oodplain terrace of Estero la Cascada. 

The shady campsite on Estero la Cascada sits at the base of a steep wooded hillside. 
(Not to scale)

The Observatory Site was once the location of a saw mill used to process timber  harvested 
on site. Evidence of its former use includes the “wood cemeteries” on the stream banks. 
(Not to scale)
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This area is targeted by the owners for further development, including 
an art studio, an observatory building, land art installations, and 
possibly the location of the power station for a microhydro turbine to 
be installed in Estero San Marcos to the west.
All sites within the Development Zone are relatively close to the main 
entrance and to existing roads, providing the quickest egress in the 
event of an emergency. These areas are already disturbed; they are 
close to a water source (e.g., suitable for drinking water and/or 
microhydro generation); and they have areas of solar aspect with 
potential for harvesting solar energy.

Segments of Estero San Marcos and Estero la Cascada running 
through the Development Zone are used for drinking water, cooking, 
bathing, and recreation. The human uses on these areas have the 
potential to impact the quality of the water in these streams if not 
properly managed. 

Roads and trails in the Development Zone are the most heavily used, 
which makes them most susceptible to erosion. Places where eroding 
roads and trails slope toward streams need to be prioritized for repair. 
Maintaining the roads in the Development Zone is essential for rapid 
egress in the case of an emergency.

M A N A G E M E N T  R E C O M M E N D AT I O N S

• Limit intense human uses to the Development Zone to avoid 
disturbing other zones.

• Evaluate any additional human uses within the Development Zone 
based on potential impacts to forest, water, and soil resources

• Prioritize visibly eroded areas on heavily used roads for repair to 
minimize erosion and run-off. 

• Improve and maintain roads in the Development Zone to allow a 
quick escape in the event of an emergency, such as a forest fire, 
earthquake, or volcanic eruption.

For more detailed recommendations, see Conservation Goals, 
Principles & Strategies. 

MANAGEMENT ZONES

The yurt camp has been developed over the past four years . 
Photo: Madeline Hurtado
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Linear or Dendritic Zones Roads & 
Trails and Streams
Roads, trails, and streams extend through all 
zones, and have management requirements 
of their own.

Roads              Trails

Contours (10 m interval)

Property Boundary (approx.)

Parque Nacional Boundary (approx.)
Municipal Boundary

*

**

Streams
* Salto la Mariposa

* Cascada la Felicidad
* Caretaker’s House

Roads
 Camino Principal
 Camino el Puma
 Camino al Yurt
 Camino las Araucarias

Trails
 Sendero Alemán
Sendero Bici
Sendero las Flores
Sendero Palguín

Sendero las Araucarias/
Valle de Quetrupillán
Sendero la Mariposa
Sendero la Cascada
Sendero el Puma

Streams
Estero la Cascada
Estero San Marcos
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D E S C R I P T I O N
Three major internal roads run through the property, while several 
lesser logging roads remain and are used only infrequently or not 
at all. All of the roads are unimproved (unpaved), with surfaces of 
compacted soil.

Camino Principal runs from the main gate at the end of the public 
road to the yurt site, where it is known as Camino al Yurt. Branching 
off the Camino Principal is Camino el Puma, the first road after the 
galpón, which runs south into the heart of the property and to the 
upper elevations of the land.

Camino las Araucarias is the second branch road leading into the 
interior of the property, and terminating in the upper elevations to 
the southeast. The trail to the araucaria forest (Valle de Quetrupillán/
Sendero las Araucarias) and the Parque Nacional Villarrica is reached 
by this road. 

A short road running north from Camino Principal near the bridge 
over Estero San Marcos leads into the private property of the abutting 
neighbor. The neighbor operates Parque Alto Palguín, a private tourism 
operation, and leads horseback tours through Bosque Pehuén to reach 
the Parque Nacional Villarrica via the Camino Alemán/Camino 
Principal/Camino las Araucarias to Sendero Valle de Quetrupillán/
Sendero Araucarias. 

The main roads are maintained regularly. Cunetas (swales) are hand-
dug in the soil along the roads to help drain water from the road 
surface. Caneletas (channels) divert water from the road surface and 
cunetas, sometimes emptying a plume of sediment on the side of the 
road. Deep ruts and uneven surfaces indicate that additional steps 
must be undertaken to better manage stormwater and reduce soil 
erosion.

Sendero Bici, Sendero Alemán, Sendero las Flores, Sendero Palguín, 
Sendero Valle de Quetrupillán/Las Araucarias, Sendero la Mariposa, 
Sendero La Cascada, and Sendero Puma are the main footpaths. All 
are unimproved. In places, the paths are less than 30 cm wide—just 
enough space to squeeze past a log, or along a narrow stream bank. 
Some trail surfaces are uneven, and others are obstructed by tree roots 
or stumps. Stepping stones, logs, small wooden bridges and stairs 
are employed along trails to bridge wet or steep areas, or to bypass 
obstacles. None of the trails are universally accessible. For example, 
Sendero las Flores, on the way to Cascada la Felicidad, winds along 
the stream bank of Estero San Marcos for 500 meters on stepping 
stones and fallen logs.

MANAGEMENT ZONES

Roads & Trails Zone Objectives
Provide safe access to and circulation within the property, 
while minimizing erosion and stormwater run-off.

Log steps on the Sendero las Flores along Estero San 
Marcos , on the way to Cascada la Felicidad.

Hiking north parallel to Estero la Cascada 
on Sendero la Cascada.
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M A N A G E M E N T  R E C O M M E N D AT I O N S

• Identify and prioritize eroded trails and roads for repair and 
restoration.

• Roads and trails that are more heavily used, and those with visible 
signs of erosion and rutting, should be addressed first.

• Where roads run close to or across streams, vegetated infiltration 
basins can reduce the amount of sediment-laden run-off negatively 
impacting streams.

• Eroded or failing sidewalls along roads should be stabilized and 
bordering vegetation restored.

• Reroute or eliminate roads and trails that cross sensitive or heavily 
damaged areas. 

• Maintaining a defined path for trails and preventing visitors from 
straying from the trail in sensitive areas are critical to protecting 
surrounding ecosystem health.

For more detailed recommendations, see Conservation Goals, 
Principles & Strategies. 

D E S C R I P T I O N

Bosque Pehuén is rich in water resources. Small streams and numerous 

tributaries are found throughout the property. Most of the streams appear 

to be buffered by vegetation, either forest or shrubby undergrowth. At 

the yurt camp and campsite in the Development Zone, tall grass in the 

floodplain acts as the only buffer. 

Stream buffer effectiveness varies depending on the surrounding slope, 

the type of vegetation in the buffer zone, the width of the buffer zone, 

the amount of soil compaction, erosion or other disturbance.

In general, forested riparian buffers, or buffers composed mainly of 

trees and understory growth, are most effective at stabilizing stream 

banks, filtering sediments, protecting against flooding, and improving 

aquatic habitat and wildlife habitat for forest animals.

The streams are the source of drinking, cooking, and bathing water on 

site. Within the Development Zone, septic is infiltrated into the ground 

in drywells. At the yurt camp, on the bank of Estero la Cascada, this 

may be problematic; septic waste is entering the ground uphill within 

20 meters of the stream, and septic may migrate through the soil to 

the stream, impacting water quality.

Streams Zone Objectives
Protect water resources and stream health for human uses, 
wildlife and aquatic habitat.
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La Laguna

A man-made pond has been created in a grassy clearing 
alongside Camino el Puma by rerouting water from Estero 
San Marcos via a hand-dug earthen channel and wooden 
aqueducts. The stated goals for the pond are to create a 
reservoir for fire supression. Rerouted water has the potential to 
impact the stream from which the water is drawn by diminishing 
streamflow. Water returned to the stream from the pond may be 
warmer and/or more sediment-laden than it would be before 
diversion, thereby impacting downstream ecosystem health.

Water running through earthen channels can lead to incising 
of the diversion channels, erosion, and sedimentation in 
the pond over time. Sedimentation will limit the amount 
of water the pond can hold or store, and can negatively 
affect the health of fish or other imported pond residents.

It’s necessary to  be aware to the use, maintenance, and function of the 
man-made pond, as well as its potential impacts on the surrounding 
habitat and on the streams from which water is being drawn. 

A man-made pond has been dug along Camino el Puma, and a 
stream has been diverted to bring water to it. See the side bar La 
Laguna (right) for a more detailed discussion.

There are numerous stream crossings throughout the property, including 
roads and trails crossing via bridges, logs, and rock paths. Fords exist 
in places where streams are shallow. 

M A N A G E M E N T  R E C O M M E N D AT I O N S

• Where forested or other riparian buffers have been damaged, 
identify whether the area should be closed off to further foot or 
vehicular traffic or to recreational uses in order for it to recover 
naturally.

• Where areas are too severely damaged to recover naturally, 
identify the best practices for restoring the buffers, using local 
plants.

• Limit uses uphill from streams, including forestry and recreation. 

• Reevaluate the use, maintenance and function of the man-made 
pond, as well as its potential impacts on the surrounding habitat 
and on the streams from which water is being drawn (see sidebar: 
La Laguna).

• Ensure all stream crossings are designed to minimize impacts on 
the stream, e.g., follow the shortest path across the stream and 
avoid crossing in sensitive areas.

For more detailed recommendations, see Conservation Goals, 
Principles & Strategies. 

MANAGEMENT ZONES
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Conservation Goals 
Principles & 
Strategies

chieving conservation goals at Bosque Pehuén requires an understanding 
of the land and thoughtful management of its resources. The preceding 
Management Zones section defi nes what types of practices and uses are 
appropriate for each zone, based on zone characteristics and management 
objectives. The following section presents key conservation principles in 
support of the stated management zone objectives and overall project 
goals, along with strategies for meeting those goals. Unless otherwise 
noted all photos are of Bosque Pehuén.The coigüe towering over the yurt camp catches the last evening light. 

Conservation Goals 
Principles & 
Strategies
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n order to support biodiversity through forest conservation 
and sustainable management, it is important to first have an 
understanding of what forest conservation means. Forests are 
dynamic and complex systems; therefore, forest conservation 
should be understood as an adaptive process that needs to be 
undertaken as a series of experiments. This adaptive process 
acknowledges that forests are ever changing and will continue 
to change, and therefore the steps taken to manage a forest for 
biodiversity conservation need to adapt to changing conditions. 

In heavily human-disturbed forests, novel ecosystems—new forest 
compositions—have emerged as a result. The complexity of 
forest systems tells us that we cannot truly restore forests to their 

pre-disturbed state. It is important to understand the qualities and 
functionality of remnant primary forests as well as new forest 
compositions and the disturbances that led to their emergence. 
Novel ecosystems may look different but may function similarly 
to the ecosystems they replace, or they may look similar but 
function very differently. Assessing the restoration of the function 
and target species of an ecosystem requires monitoring and 
adjusting strategies as appropriate.

Therefore, forest conservation in novel ecosystems requires 
employing methods designed to restore the function of the forest, 
including providing habitat for native species and restoring 
valuable ecosystem functions. 

Principle 1. Understand habitat needs of local species, especially those of special concern, in order to set conservation priorities  and manage 
habitat appropriately. 

Monito del monte (Dromiciops gl i ro ides) , 
requires dense underbrush within the primary forest. It feeds 
on fruits and insects.

Araucaria (Araucar ia araucana) 
regeneration can be negatively impacted by forest 
fragmentation.

Pudú (Pudu pudu) requires dense, bamboo thickets 
and protection from domesticated dogs.

Monito del monte (Dromiciops gl i ro ides) , (Dromiciops gl i ro ides) , 

Conservation Goals, Principles & Strategies

Forest & Biodiversity Conservation
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Principle 2. Reduce forest fragmentation caused by human disturbance by enhancing habitat connectivity.

Principle 3. Employ wood harvest methods that protect biodiversity, enhance habitat, and protect water quality where harvest is appropriate.

Allow natural succession to occur in previously cleared areas.Encourage araucaria regeneration in clearings within the 
primary forest conservation zone. Work with experienced 
forestry specialists to develop a plan for regeneration.

Actively reforest areas with native species where necessary, 
such as cleared areas within renoval.

Cut only in renoval in areas with minimal slope and away 
from streams.

Leave slash, wood debris left after harvest, to mimic 
deadfall and create cover and escape habitat for wildlife. 

Cut selectively to mimic natural disturbance patterns, and 
only with guidance from a sustainable forest management plan.

too steep stream
buffer
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rosion of soil is a natural process, however the accelerated rate 
of soil loss in the past four centuries of forestry and development 
in Chile has made erosion control one of the most important 
conservation priorities in the country. Erosion diminishes the 
capacity of soil to support plant life. Sedimentation occurs 
when soil from eroded surfaces is washed into waterbodies, 
causing the suspension and deposition of soil particles that alter 
the natural function and processes of the waterbody.

Dirt roads and trails must be carefully engineered to manage 
stormwater run-off and reduce erosion of the road and trail 
surfaces. Roads and trails in steep terrain are especially 

susceptible to erosion since water velocity increases as the 
grade of the slope increases. Groundwater and surface water 
(such as streams, rivers, and ponds) can be adversely impacted 
by stormwater run-off that carries with it contaminants picked up 
from surfaces contacted along the way. 

Groundwater contamination may be preceded by soil 
contamination from septic systems and improperly disposed of 
chemicals or spills that seep into the soil, eventually reaching 
groundwater. 

Soil and water resource protection requires careful design and 
management of human environments.

 Water & Soil Conservation
P R O T E C T  S O I L  a n d  WAT E R  Q U A L I T Y  W I T H  B E T T E R  L A N D - U S E  P R A C T I C E S

Principle 1. Maintain vegetated riparian buffers.

Protect waterways with continuous vegetated buffers. Restore buffers in areas lacking vegetation.

Conservation Goals, Principles & Strategies

Before

After
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I n s ta l l  wa te r  b a r s 

( a )  o f  ea r th  o r  l ogs 

a long  s teep t ra i l s 

and  roads  to  d i r ec t 

wate r  o f f  the  pa th . 

C a n e l e ta s  ( b ) 

( channe l s )  can  be 

used  a long  roads . 

D i ve r t i ng  wate r  f r om 

the  t ra i l  o r  r oad 

su r face  can  p reven t 

wash -ou t s . Wate r 

shou ld  be  d i ve r ted  to 

vege ta ted  i n f i l t ra t i on 

bas in s  ( see  be low) . 

The  g rea te r  and 

l onge r  the  s l ope , 

more  f r equen t 

spac ing  o f  wate r 

ba r s  o r  cane le tas  i s 

r equ i red .

Ve g e t a t e d  i n f i l t r a t i o n  b a s i n s  c a p t u r e  r u n -

o f f  f r o m  r o a d s  a n d  t r a i l s .  W a t e r  i s  t e m p o r a r i l y 

s t o r e d  a l l o w i n g  i t  t o  i n f i l t r a t e  i n t o  t h e 

g r o u n d .  B a s i n s  c a n  b e  i n s t a l l e d  a t  t h e  o u t f l o w 

o f  c a n e l e t a s ,  w a t e r  b a r s ,  o r  o t h e r  w a t e r -

d i v e r t i n g  s t r u c t u r e s  o n  r o a d s  a n d  t r a i l s .

Principle 2. Reduce soil erosion, runoff, and sedimentation through better trail and road engineering. 

a. b.

Road
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Constr uct  s ta i r s   in  steep ter ra in . Sta i r s  are more 

comfor table for  h iker s than steep paths , and they can 

keep r un-of f  f rom creat ing eros ion channels on t ra i l s .

R e t a i n  e m b a n k m e n t s  a l o n g  r o a d  a n d  t r a i l  c u t s 

w i t h  v e g e t a t i o n  o r  l o g  c r i b b i n g  t o  k e e p  s o i l 

i n  p l a c e . S t e e p e r  e m b a n k m e n t s  m a y  r e q u i r e 

a  s u b s t a n t i a l  l o g  r e t a i n i n g  w a l l .  L e s s  s t e e p 

a r e a s  c a n  b e  v e g e t a t e d  w i t h  q u i l a  o r  o t h e r 

n a t i v e  p l a n t s  t h a t  r o o t  q u i c k l y .

Conservation Goals, Principles & Strategies

Sprig or rooted 
cutting

Backfill with moist 
soil

Layering of live 
branch cuttings

Backfill with 
moist soil
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Outs lope  t ra i l s 

and roads to 

shed water 

even ly  toward 

vegetated 

buf fe r s . Th i s 

prevents 

pond ing on the 

t rave l  way, wh ich 

c reates  muddy, 

impass ib le 

sur faces .

L im i t  equest r ian  access ,  and keep hor ses of f  of  steep t ra i l s . Hor se 

hooves loosen t ra i l  sur faces and encourage eros ion . Under take regular 

t ra i l  inspect ion and, where necessar y, recompact t ra i l  sur faces .                               

Photo : Madel ine Hur tado

Principle 2. (continued) Reduce soil erosion, runoff, and sedimentation through better trail and road engineering, and maintenance.

Insta l l  tu rnouts to d i rect stormwater r unof f  to natura l  dra inage 

or vegetated buf fer  areas . The tur nouts can s imply be extens ions 

of  ex ist ing d i tches that red i rect water into the woods and d isper se 

r unof f  before i t  can cause excess ive eros ion . Turnouts should gent ly 

s lope down and away f rom the road.

Retain banks with 
vegetation

Road/Trail
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Pr i nc ip l e  3 .  Keep contaminants f rom reaching the ground, groundwater,  and sur face water.

Separate black water (human waste), from greywater (waste water from 

sinks and showers). Septic , or black water, contains potent and harmful 

bacter ia that can contaminate ground and surface water. Greywater can be 

infi ltrated in a dr ywell .

Use compost ing toi lets . Composting toi lets save water (there is no flushing) and protect 

water quality by keeping blackwater (human waste) out of the ground. Finished compost 

can be applied to trees in the Development Zone, but shouldn’t be used on food crops .

* Use on ly  b iodegradab le ,  non-chemica l  soaps ,  detergents ,  and c l ean i ng  p roduc t s .

* Don’ t  d i spose o f  chemica l s  in  d ra ins  o r  on the g round .

* Col l ec t  wood  ash  in  a la rge conta iner  ra ther  than d i spos ing o f  i t  on the g round .  Wood ash i s  a  power fu l  nut r ient  and can a l te r  so i l  pH and impact 

s t ream hea l th .  Add some to the compost  p i le  in  inc rements .

* Only  per fo rm mechan ica l  and maintenance work on veh ic les  ins ide the barns  (on the concrete f loo r ) .

Conservation Goals, Principles & Strategies

Other Strategies:
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Pr inc ip le  4 .  Str ive for zero waste: there is no “away” anymore.

Recyc le :  Prov ide recyc l ing co l lect ion b ins at campsi tes and 

res ident ia l  s i te . Br ing recyc lables to the local  recyc l ing center or 

other co l lect ion s i te . 

Create an animal-proof compost  p i le at res ident ia l  s i te for  use on gardens . Col lect 

compostable mater ia ls  such as leaves , paper, wood ash , and non-meat food scraps in b ins at 

campsi tes ; t ransfer to res ident ia l  s i te compost p i le after each encampment .

* Reduce & Reuse :  Purchase i tems with less packaging. Use 

reusable products instead of d isposable , for  example , p lates and 

s i l verware .

Vegetable scraps, leaves, 
organic waste

Compost bin Vegetable garden
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 Sustainable Site Planning & Design 
M I N I M I Z E  H U M A N - I N D U C E D  L A N D  D I S T U R B A N C E

People are components of whatever ecosystem they inhabit 
or visit, for better or worse. The Pehuenche showed that it 
was possible to live off the land to the benefit of the people 
and the environment. The forestry history of the land showed 
the devastating results of out-of-scale human impact on an 
ecosystem. Careful planning and design of human-use areas 
at Bosque Pehuén can help people live in harmony with their 
surroundings. 

There are forces of change and disturbance in the hands of 
people, and then there are those we cannot control. Seismic 
and volcanic activity are neither predictable nor controllable and 
forest fires, though sometimes controllable, are not predictable. 
However, we can plan to minimize potential adverse impacts 
on people and the environment.

Pr inc ip le  1 .  Locate bui ldings to minimize impact on the overal l  s i te.

* Don’t  bu i ld in 

eco log ica l ly  sens i t i ve and/

or steep areas , for  example 

next to a st ream or on a 

h i l l s ide .

Only build close to roads and 

in existing clearances, such as 

the observatory site and the 

residential zone (Not to scale).

Conservation Goals, Principles & Strategies

NN
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Pr inc ip le  2 .  Ensure bui ldings respond to si te condi t ions, cl imatical ly, cul tural ly, and environmental ly.

* Site and design bui ld ings with proper  so lar  or ientat ion , awnings/overhangs , and energy eff ic ient insulat ion to reduce heating 

and cool ing needs . Passive solar energy minimizes the need for heating in winter, and awnings reduce the need for cool ing in summer.

When poss ible , constr uct bu i ld ings of  l oca l 

mater ia l s , such as wood susta inably har vested 

on s i te , l ike the quinchos  of  the yur t  camp. 

When poss ible , constr uct bu i ld ings of  l oca l 
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Pr inc ip le  3 .  Employ renewable energy sources, such as wood, solar, and microhydro.

Only burn dr y, wel l - seasoned f i rewood  to ensure more 

ef f ic ient burn ing. Th is reduces a i r  po l lut ion and reduces 

the amount of  wood needed to burn . Wood should be 

seasoned at least one year for  opt imum burnabi l i ty. 

Ground-mounted  so lar  pane l s  prov ide for  e lect r ica l  energy needs 

and enable snow-c learance in winter. Batter y banks could be 

located ins ide the galpón or in the main house (photos imulat ion) .

So lar  water  heaters  or 

pre-heater s can reduce 

the amount of  wood 

needed to generate 

hot water  Photo f rom 

Centra l  Amer ica : Appropr iate 

Inf rast r ucture Development 

Group [AIDG]

Electr ic i ty  generated by 

a microhydro turb ine  in 

the deve lopment zone can 

supply the recreat ional 

and the res ident ia l  areas . 

Photo below: AIDG

Conservation Goals, Principles & Strategies



        Bosque Pehuén: Protecting Biodiversity in Chile’s Native Forest 62

Use  f i re  r i ngs  in a l l 

camp s i tes , permanent or 

temporar y, to conta in open 

f i res . 

Photo of Antonio Lobos by 

Madel ine Hur tado.

* Prohib i t  f i res in excess ive ly dr y and/or windy 

condi t ions .

* Don’t  leave f i res burn ing unattended.

* Keep adequate water or d i r t  nearby to ext inguish 

campf i res .

* Create f i rebreaks to protect human-use areas 

f rom forest f i res . Roads and st reams can act as natura l 

f i rebreaks . C lear dr y underbrush f rom areas c lose to 

human-use areas . 

Pr inc ip le  4 .  Reduce f i re threats.

Never  use  f i re  to c lear br ush . F i re can quick ly get out of 

contro l .  Photo f rom USA: USDA Forest Ser v ice
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Mow before p impinela (Acaena pinnat i f ida) sets 

f lower s to reduce seed format ion . F i r s t  make cer ta in 

th is  wi l l  not d is r upt animal or b i rd habi tat . 

Hand-harvest  pimpinela in impor tant areas , such as a long t ra i l s  and near human 

habi tat ions , be ing carefu l  to remove the roots . Repeat ing th is  process regular ly  wi l l  reduce 

the number of  p lants regenerat ing in the f ie lds .

Pr inc ip le  5 .  Manage dis turbed lands to minimize undesirable plant species in intensive human-use areas maintained as 
grass or matorral.

Conservation Goals, Principles & Strategies

* Avoid int roduc ing non-nat ive spec ies into any of the 

zones , other than food crops in the res ident ia l  area .

The sharp, i r r i tat ing 
seeds of  p impinela .
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Mainta in the  f i rewood 

process ing  fac i l i ty  at the 

galpón. 

Pract ice smal l -sca le  food product ion  only 

in the res ident ia l  area . Avo id int roduc ing non-

nat ive p lants into the other zones . The nor th-

fac ing s lopes of  the res ident ia l  area are ideal 

for  establ i sh ing vegetable gardens and smal l 

orchards of  apples or other hardy f r u i t . (Grac ie la 

in her garden.)

* Prevent domest icated animals , 

such as dogs , f rom roaming f ree ly 

outs ide of the res ident ia l  zone to 

min im ize  threats  and d i s turbance to 

w i ld l i fe . 

Pr inc ip le  6 .  Confine most intensive or potent ial ly disrupt ive human uses to Development Zone.
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 Experiential Education
PROVIDE OPPORTUNITIES FOR EDUCATION THROUGH PARTICIPATION IN ONSITE CONSERVATION PROGRAMS

Private conservation areas can provide opportunities for 

conservation education through practical demonstration. For 

example, inviting the public to plant native trees as part of 

a reforestation demonstration can raise awareness of the 

importance of forest conservation and biodiversity protection 

in Chile. 

The project includes the creation of a “Natural Museum” 

with outdoor exhibitions.

Pr inc ip le  1 .  Educate by demonstrat ing onsi te conser vat ion s t rategies.

Inv i te ind iv iduals , the community and organizat ions interested in conser vat ion to  par t i c ipate  in innovat ive reforestat ion pro jects , t ra i l 

bu i ld ing and road repai r. 

Photos of  restorat ion pro jects in Colorado, USA: Wendy R. Magwire/USDA Forest Ser v ice

Conservation Goals, Principles & Strategies
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Pr inc ip le  2 .  Use land use his tor y as a teaching tool.

* Learn f rom t rad i t iona l 

cu l tu ra l  land use  pract i ces

of the Pehuenche , who seek 

to min imize human impacts 

in the forest they depend 

upon for food and shel ter. 

* Inv i te Pehuenche people 

to par t ic ipate in p iñones 

harvest .

I n terpret  the  phys ica l  l egacy  o f  intens ive forest r y, such as the var iety of  forest types , the “wood cemeter ies ,” 

impacts of  deforestat ion on wi ld l i fe , and eros ion . 
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Highl ight the natura l  beauty and the human cu l tura l 

component of  the land through land ar t  created f rom 

mater ia l s  co l l ec ted on  s i te .

P r i nc ip le  3 .  Teach and inspire through land ar t.

Conservation Goals, Principles & Strategies



        Bosque Pehuén: Protecting Biodiversity in Chile’s Native Forest 68

Principle 4. Use low-volume, low-impact tourism as a tool for teaching about the natural world and cultural history.

Offer gu ided  t rekk ing , camping , b i rdwatch ing and                               s tar-

watch ing tours  to h igh l ight the natura l  and cu l tura l  h is tor y of  the 

land.  

Photo below and upper middle : Madel ine Hur tado.

 
Photo 

of 
the 

Sm
all 

M
agellanic 

Cloud: 
thebadastronom

er

Deve lop i n terpret ive  t ra i l s 

and s igns  to te l l  the stor y of 

the land and i ts  inhabi tants . 

Photo from
 U

SA: Little M
ountain 5
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 Land Protection
C O L L A B O R AT E  W I T H  T H E  C O N S E R VAT I O N  C O M M U N I T Y  A N D  N E I G H B O R I N G  L A N D O W N E R S  T O 
C R E AT E  A  S T R O N G  C O N S E R VAT I O N  C O N N E C T I O N S  B E T W E E N  P E O P L E  A N D  T H E  L A N D S C A P E
Conservation is a perpetual process; it is not “achieved”—it is a goal 
continually strived for and refined along the way. Forest conservation 
and protection of biodiversity can’t be undertaken on one property 
alone, but must be a coordinated effort to create linkages within and 
between private and public lands, and develop cooperative and 
complementary management strategies with animals, plants, and 
people in mind. 

Opportunities to participate in the broader conservation community 
exist through legal conservation mechanisms. Official designation 
as an Àrea Protegida Privada (APP) or designation as a Natural 
Sanctuary are short-term conservation restrictions. Legal instruments 
perhaps available in the near future, such as the enactment of the 
Ley de Derecho Real, would allow for the conservation of land in 
perpetuity. 

Pr inc ip le  1 .  Engage in collaborative conservation ef for ts.

Start a conversation with abutting neighbors about the importance of forest 

conservation by sharing the vision, mission, and goals of Bosque Pehuén. See 

Appendix A for contact information.

     Start a conversation with the people working on:
•  Parque Nacional Villarrica/SNASPE Management
•  FORECOS and Universidad Austral de Chile Forestry School               
      Araucaria Regeneration Projects
•  Parques Para Chile Biological Corridor Protection Projects

•  Join the network Asi Conserva Chile

Principle 2. Work with conservation professionals in Chile to 
consider long-term, legal options for land conservation.

     See Appendix B for a more detailed discussion of the following           

conservation mechanisms:

•  Àrea Protegida Privada (APP)

•  Sanctuario de Naturaleza (Natural sanctuary)

•  Ley de Derecho Real

Pr inc ip le  3 .  Practice Community -Based Conservation.

Work with local  Pehuenche/Mapuche groups and consul t  other references 

to document t radi t ional  land use pract ices , or  to organize p iñones har vest 

to suppor t t radi t ional  l i feways . 

Conservation Goals, Principles & Strategies

Photo of araucaria cone: J.C
. G

edda
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Appendices
Appendix A: 
P O T E N T I A L  PA R T N E R S  i n  C H I L E
The main goal for Bosque Pehuén is forest conservation and 
biodiversity protection, which is only possible on a larger scale. Due 
to its location, there are interesting opportunities to participate in a 
broader conservation landscape, and since it is already adjacent 
to the Parque Nacional Villarrica and its adjacent national reserve 
system, it is already participating. There are clear connections we 
can see, and connections that need to be made, with both land and 
people.

Other local projects are gaining momentum: protecting biological 
corridors in Namoncahue, regenerating araucaria forests to 
reestablish habitat in Nasampulli, further north, and the recent 
enlargement of the UNESCO Araucarias Biosphere reserve near 
Parque Nacional Conguillío and Alto Bío-Bío.

In the immediate vicinity of the land, the majority of ownership is 
private, with the national park to the south and west. Based on maps 
and the descriptions in the deeds, it appears that the eastern ridge 
may actually be owned by the neighbors. This is the location of 
one of the densest stands of araucaria in the valley. On the western 
ridge, it appears that the land extends over the ridgetop and drains 
into the adjacent valley, which is national park land.

To the north, the owner and operator of the “ecotourism” venue, 
Parque Alto Palguín, is selling one-hectare building lots, one of 
which was recently developed west of the front gate, and includes 
ornamental plantings of non-native and aggressive monterey pine 
and eucalyptus. The farmland that is further down the river valley to 
the north could be managed to create biological corridors. Making 
contact and starting a conversation with the neighbors about the 
goals for the property and the signifi cance of the native forest may 
help inspire them to think differently about their opportunities to 
enhance and support the environment around them. 

O R G A N I Z AT I O N S  a n d  I N D I V I D U A L S

Parques Para Chile (PPCh)
Karl Yunis Kretschmer, Director of the Center for Biodiversity
(Centro para la Biodiversidad)
karl@parquesparachile.cl

PPCh is a private non-profi t conservation organization founded in 
2004, and dedicated to biodiversity protection. PPCh provides 
technical consulting services for private landowners who wish to 
undertake conservation projects on private land. 
PPCh is working on the Namoncahue Biological Corridor project 
in Región IX in collaboration with other non-profi ts and universities.
 
http://www.parquesparachile.cl/index.php?option=com_content&task=
view&id=5&Itemid=27

Appendices
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FORECOS 
La Fundación Centro de los Bosques Nativos, FORECOS, is a private, 
non-profit organization based in Valdivia, dedicated to scientific 
investigation of native forest ecosystems and ecosystem services. 
FORECOS is collaborating with Parques Para Chile and the British 
non-profit Rainforest Concern, as well as the Universidad Austral de 
Chile, to undertake biological corridor protection projects in Región 
IX, including the Namoncahue Biological Corridor, linking several 
parcels of araucaria forest near Lake Caburga; and the Nasampulli 
Reserve, a 1100-hectare project to protect native forests adjacent to 
the Villarrica National Reserve.

Rainforest Concern: 
http://www.rainforestconcern.org/projects/chile/

FORECOS: http://www.forecos.net/

Red de Areas Protegidas Privadas (RAPP) 
RAPP is a membership organization of private protected area (APP) 
owners and conservation organizations, and a forum to share idea, 
strategies, and information about conservation. Technical assistance 
is provided to RAPP by CONAF and private conservation non-profits,  
such as PPCh, and universities.

http://www.webcodeff.cl/espanol/sitio/006.htm 

Así Conserva Chile 
ASI Conserva Chile Promotes the sustainable develop trough the 
coordination between Private Protected Areas and Natives together 
with different individuals and organizations interested in Conservation 

of biodiversity, the economic development and integration of the 
community.
http://http://www.asiconservachile.cl/

Universidad Austral de Chile
Department of Forestry
Antonio Lara Aguilar
Forest Engineer
Tel.: (63) 226302
Tel.: (63) 221228 
Email: antoniolara@uach.cl 

CONAF Parque Nacional Villarrica
Jorge Paredes Reyes, Park Administrator
http://www.conaf.cl/parques/ficha-parque_nacional_villarrica-91.html
Bosque Pehuén abuts the Quetrupillán sector of Parque Nacional 
Villarrica, and trails cross property boundaries. Collaboration with the 
park can help both parties work toward their conservation goals.

The Nature Conservancy
Chile Private Lands Conservation Initiative
Victoria Alonso, Private Lands Coordinator
valonso@tnc.org
The Nature Conservancy, a U.S.-based conservation organization, 
is spearheading the private lands conservation initiative in Chile. 
A goal of the Private Lands Conservation Initiative is to modify the 
Chilean constitution to allow for the Ley de Derecho Real, a new 
land ownership mechanism, in order to allow for permanent, private 
land conservation, and to provide financial incentives, including tax 
benefits, for private land conservation projects.

APPENDIX A
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Appendix B: 

P R I VAT E  L A N D S  C O N S E R VAT I O N  I N I C I AT I V E S

Áreas Protegidas Privadas (APP)

Bosque Pehuén is privately held, and is currently only available for 
use by the owners and invited guests. In Chile, the law allows private 
parties to develop Áreas Protegidas Privadas (APP), private protected 
areas with status equal to that of a national park. The allowable uses 
within the zones of use dictated by the APP process are outlined in the 
box on the opposite page.

Designation as a Natural Sanctuary in Chile

A Natural Sanctuary designation is granted to “those land or sea 
areas that offer special opportunities for geology, paleontology, 
zoology, botany or ecology studies and investigations; or that may 
posses natural formations whose conservation may be of interest to 
science or the State.” This designation, which is granted by CONAF 
(Corporacion Nacional Forestal), a government agency, provides 
conservation protection while allowing private owners to retain their 
title to the land. However, any changes that the property owners want 

to make to their properties must be authorized by Chile’s National 
Monuments Council, the governmental agency in charge of the 
protected area.

The National Monuments Law establishes that no building nor 
excavation work can be done in these areas, nor development 
activities such as fishing, hunting, rural exploitation or anything that 
may alter its natural condition, without the Council’s authorization. 
An environmental impact assessment is required for any development 
projects on the property including government projects such as the 
construction of roads, dams, and power lines. 

Ley de Derecho Real

The Nature Conservancy, a U.S.-based conservation organization, 
in collaboration with Chilean business owners, lawyers, and 
conservationist, is spearheading the Private Lands Conservation 
Initiative in Chile. The goal of the Private Lands Conservation 
Initiative is to modify the Chilean constitution to allow for the Ley de 
Derecho Real, a new land ownership mechanism, in order to allow 
for permanent, private land conservation, and to provide financial 
incentives, including tax benefits, for private land conservation projects. 
The constitutional amendment is currently (2010) being debated in 
the Chilean legislature.
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ÁREAS PROTEGIDAS PRIVADAS (APP) ZONES OF 
USE

Zona de Uso Intangible (Untouched)
• Protected Conser vation Area (“Preser vación”)
• Least altered areas including unique or fragile ecosystems
• The objective is to maintain a pristine state to allow for the
natural biological processes to evolve
• No public access
• Examples may include primar y forest on steep slopes and
primar y forest remnants in stream buffers

Zona de Uso Primitivo (Primitive Use)
• Conser vation areas without major human alterations
• May contain unique features
• Limited, low-impact public access
• Examples may include hiking or birdwatching

Zona de Recuperación (Restoration/Regeneration)
• An area where the soils or vegetation have been significantly
altered and conser vation rehabilitation measures should be
undertaken
• The objective is to arrest the process of degradation and restore
the area (to the extent possible) to a “natural” condition
• May be reassigned to primitivo status once rehabilitated
• Limited to moderate public access
• Examples may include reforesting cleared areas within forest, or 
restoring a riparian buffer

Zona de Manejo Directo de Recursos (Resource Management)
• An area with natural resources subject to sustainable
management practices, as long as the management
is compatible with the overall objectives of the management
of the property
• Limited to moderate public access
• Examples may include Sustainable Forest Management or
“traditional” har vest of piñones

Zona de Uso Extensivo (Extensive Use)
• Areas with low alteration that merit protection but are
compatible with moderate to extensive public use
• Concentration of uses to particular areas should be avoided
• Examples include recreation, controlled investigation,
environmental monitoring, ecotourism and environmental
education

Zona de Uso Intensivo (Intensive Use)
• Area for concentration of public uses/Intensive public access
• Corresponds with already disturbed areas with high
scenic qualities but low “natural values” that can withstand
intensive use
• Intended to concentrate infrastructure without negatively
impacting the recreational experience or natural character of
the overall property. 

          
 (Translated and adapted from Tacón et al., 2004)
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Appendix C: 
S U S TA I N A B L E  F O R E S T R Y  C E R T I F I C AT I O N

Of all the major threats to native forest, including logging, mining, 
roads and other infrastructure, conversion to agriculture and excessive 
removal of vegetation, logging is the most important globally, affecting 
almost three quarters of threatened forest. 

Sustainable forest management involves sustained yield of timber 
supplies while incorporating all forest values – social, environmental, 
economic, cultural and spiritual. Because of different interests, forests 
are often sites of social and political conflicts. For this reason, deciding 
what practices qualify as sustainable forest management is complex 
and subjective. According to an article published on the FAO (Food 
and Agriculture Organization of the United Nations) website, “[f]rom 
a scientific perspective there are no clear data to convey the exact 
environmental and social impacts of certain practices over time. From 
a sustainable development perspective, forest management should 
take into account ecological, social end economic interests. Yet a 
certification standard defining sustainable forest management will still 
vary according to the interests, values and experiences of the people 
who define the standard…” (Ozinga 2010).

There are at least three certification programs for sustainable forest 
management applicable to Chile: two Chilean initiatives, and one 
international third party certification system (Ozinga 2010): 

1. CERTFOR, created in 2002 by the Chilean government   
and Asociación de Industriales de la Madera (ASIMAD),   
Chile’s wood manufacturers’ association

2. El Sistema Nacional de Certificación de Leña (SNCL), a  
public-private fuelwood certification program

3. Forest Stewardship Council (FSC), created in 1993 by   
NGOs together with forest industries.

CERTFOR
Chile has its own system for sustainable forest management certification. 

CERTFOR (http://www.certforchile.cl/) was internationally endorsed 

by the PEFC Council (Programme for the Endorsement of Forest 

Certification) in 2004. PEFC is an independent, non-profit, non-

governmental organization that was founded in 1999 to promote 

sustainable forest management through independent third-party 

certification. Currently, there are standards for sustainable forest 

management of native forests and of forest plantations. Per the CERTFOR 

website: “This standard allows forest owners to demonstrate that the 

management they have applied meets the social, economic and 

environmental performance requirements that the relevant stakeholders 

demand and that it agrees with international sustainability guidelines, 

formalized in the appropriate intergovernmental processes (Montreal 

Protocol, Helsinki Protocol, among others).”
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The CERTFOR certification of sustainable management of native forests 

is based on a set of nine principles, as listed below, each with a set 

of criteria with corresponding indicators and verifiers.

1. Planning and Long-Term Objectives: The use of the forest 

resources must be planned and conducted so as to provide a 

sustained flow of products and services in successive interventions, 

according to a comprehensive long term management plan 

appropriate to the scale of operations and applicable to the 

Forest Management Unit (FMU), whether it belongs to a single 

owner or a group.

2. Biodiversity and Native Ecosystems: The use of forest resources 

should be planned and managed so that biological diversity 

and actual ecosystems functions in the FMU are maintained or 

improved.

3. Productivity Maintenance: Forest resources protection from 

damaging biological agents, forest fires and the use of chemicals 

must maintain or improve its healthiness, vitality and productivity.

4. Soils and Water Protection: Forest resources must be 

managed so as to promote soil conservation and recuperation 

and minimize adverse impacts on the quality and quantity of 

water resources.

5. Local Communities: Customary traditions and uses and local 

community rights must be respected, good neighbor relations with 

them must be kept providing support for capacity building that 

contribute to their improved life quality.

6. Indigenous People: FMU managers will take into account 

declared agreements, documented commitments and respect 

the legally established rights and the traditional knowledge of 

indigenous peoples in the use and management of their lands 

and resources.

7. Labor Relations: FMU managers will respect the rights of 

the forest workers, compensating them fairly and equitably, 

safeguarding their health and safety at work.

8. Laws, Agreements and Treaties: The responsible forest 

managers will respect the Chilean laws and the international 

agreements and legally biding treaties and will take into 

consideration any other agreements and treaties, to which Chile 

is a signatory.

9. Monitoring and Control: Monitoring of the forest resources, 

the management system and of the responsible companies and 

owners of the FMU, will be conducted at regular intervals with 

the purpose of evaluating the progress in achieving the stated 

principles.
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CERTFOR certification requires a written Master Forest Management 
Plan. The SFM Master Plan must contain “a detailed description of the 
FMU management objectives, its silvicultural specs, the cash flow, a 
description of the environment and social elements of the FMU and a 
mitigation proposal of possible environmental and social impacts.” The 
SMF Master Plan must contain, at a minimum, the forest management 
objectives, a resource description and the main activities to be carried 
out. The plan should also include a map indicating priority use and 
a qualitative resource characterization, a quantified forest inventory 
for commercial production areas, a silvicultural plan clearly indicating 
the future forest characteristics, a record of environmental priority and 
biodiversity conservation areas, identification of possible significant 
social and environmental impacts, and a written proposal for the 
mitigation of environmental and social impact.

Fuelwood Certification (SNCL)
Although close to 20% of Chile’s energy is produced by burning 
firewood for cooking and heating, the fuelwood market is not 
regulated, leading to a series of issues including deforestation of 
native trees and poor air quality. 

A voluntary fuelwood certification is now available in Chile through the 
National Firewood Certification System (SNCL) (http://www.lena.
cl/). It is based on the following four principles: protection of native 
woods, fulfillment of work and forest legislation, decontamination of 
the air, and consumer rights. It is a civilian and public initiative, with 
participation from the National Forestry Corporation (Corporación 
Nacional Forestal, CONAF), National Commission for the Environment 
(Comisión Nacional del Medio Ambiente, CONAMA), National 

Consumer´s Service (Servicio Nacional del Consumidor, SERNAC), 
and National Tax Authority (Servicio de Impuestos Internos, SII).

The Forest Stewardship Council (FSC)
The Forest Stewardship Council (FSC) is an independent, private, 
non-profit organization based in Germany, founded in 1993. FSC 
sets standards for third-party certifiers of sustainably harvested, “FSC-
certified” wood in over 50 countries with sustainable harvest initiatives, 
including Chile. FSC principles focus on administrative, social, and 
ecological issues:

1.   Compliance with laws & FSC principles, 
2.   Tenure and use rights and responsibilities, 
3.   Indigenous people’s rights, 
4.   Community relations and worker’s rights, 
5.   Multiple benefits from the forest, 
6.   Environmental impact (biodiversity), 
7.   Management plans, 
8.   Monitoring and assessment, 
9.   Maintenance of high conservation value forests, and 
10. Plantations.

Forest certification by FSC favors natural stands and biodiversity, while 
allowing plantations and tree improvement and proscribing the use of 
genetically modified organisms (GMOs). FSC has allowed a large 
number of forests with exotic plantations to be certified as long as 
they also have a large natural stand or reserve component and while 
requiring scientific evidence for the use exotics to ensure that they do 
not cause any environmental harm. 
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Glossary
Spanish - English
Biodiversidad - Biodiversity

Bosque - Forest

Camino - Road

Cascada - Waterfall

Cono - Cone (araucaria)

Estero - Stream

Exposición - Solar Aspect

Galpón - Barn

Laguna - Pond/Lake

Leña - Firewood or Fuelwood

Madera - Lumber or Timber

Matorral - Shrubland

Pendiente - Slope

Piscicultura- Aquaculture

Piñones - Seeds of the araucaria tree

Pradera - Grassland

Quincho - Rustic shelter

Renoval - Regenerating forest type

Río - River

Salto - Waterfall

Sendero - Trail

Siempreverde - Evergreen

Sustentable - Sustainable

Volcán - Volcano

English - Spanish
Aquaculture - Piscicultura

Barn - Galpón

Biodiversity - Biodiversidad

Evergreen - Siempreverde

Firewood - Leña

Forest - Bosque

Grassland - Pradera

Lumber - Madera

Pond - Laguna

River - Río

Road - Camino

Shrubland - Matorral

Slope - Pendiente

Solar Aspect - Exposición

Stream - Estero

Sustainable - Sustentable

Timber - Madera

Trail - Sendero

Volcano - Volcán

Waterfall - Cascada/Salto

Glossary
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