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Abstract. The diversity of native species assemblages and that of indigenous cultures that once character-
ized the temperate forests of southern Chile have experienced a process of homogenization ever since the
Spanish conquest. Today this process continues to erode both biotic and cultural diversity. With the goal of
linking ecological research with actions to conserve the biological and cultural richness of this region, we
established the Institute of Ecological Research Chiloé. The Institute’s philosophy and activities involve
three approaches: (1) participation of professional ecologists in environmental education and decision
making, through collaboration with the community at local, regional, and global scales. (2) programs of
ecological education, which include planting indigenous trees in urban areas and creating a local botanical
garden with representative Chilean forest species. (3) critical analyses of the narrow economic and utili-
tarian environmental ethics that currently prevail in Chile, and often in other Latin American nations, and
examination of traditional or novel alternative ethics and perspectives that address multiple interrelations
between biological and cultural dimensions.

Key words: biological and cultural diversity, ecological education, environmental values, South Ameri-
can temperate forests, sustainable biosphere initiative

Introduction

During the last five centuries, science and technology inspired by a Western con-
ception of progress have played a major role in the cultural and biological homog-
enization of the unique and heterogeneous landscapes of the New World. An exam-
ple of this is the South American temperate forest biome. To comprehend and deal
with the losses of biodiversity, environmental and social problems that result from
homogenization, we adopt the interdisciplinary perspective presented in the sympo-
sium Concepts of Nature: The Social Context and Ethical Implications of Ecology
(INTECOL 1998) with the goal of developing novel methods for integrating
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ecological and cultural conservation. Purely technical or scientific approaches do
not address primary causes of environmental problems, and are insufficient for im-
plementing long-term preservation and/or restoration of the diverse landscapes of
southern South America (see Rozzi et al. 1994, 1997, 1998a; Primack et al. 2000).
In this paper, we begin by presenting an overview of the biological, ecological and
cultural diversity of the South American temperate forest biome, and documenting
historical changes in the land and their inhabitants since the arrival of the European
to the region. Then, we describe the approach of the Institute of Ecological Research
Chiloé (IERCH), whose philosophy aims to brake, and even reverse, the regional
rapid process of homogenization. An independent academic entity created in 1994,
IERCH, seeks to integrate ecological research with environmental and social issues
that affect the temperate forest zone of southern Chile (see Armesto et al. 1996a;
Rozzi and Armesto 1996).

Overview of biogeographical and ecological attributes of South American
temperate forests

The South American temperate forests are distributed in a long, narrow strip of land
on the southwestern edge of the continent. The forests zone stretches nearly 2000 km,
from to south-central (35S) to southern Chile (555), and for a shorter length on the
eastern slope of the Andes in Argentina (Figure 1). Temperature and rainfall regimes
vary considerably through this zone (Arroyo et al. 1996). A complex topography,
which includes the Coastal and Andean ranges, the Central Valley of Chile, and the
southern Archipelago and Channel regions generates further environmental hetero-
geneity. The temperate fauna and flora also have diverse origins, in particular the
two divergent Neotropical and Gondwana biotas (see Axelrod et al. 1991; Villagran
and Hinojosa 1997). The joint effects of climatic, topographic, and biogeographic
variation result in a remarkably diverse suite of ecological forest types that range
from open palm parklands dominated by the endellaea chilensjgo the floristi-

cally and structurally complex Valdivian rainforest, to the drier highland forests of the
pehuén or monkey-puzzle trégaucaria araucanaDepending on the classification
system used, between 12 and 25 major forest community types exist within the South
American temperate forest biome as a whole (see Veblen and Schlegel 1982; Donoso
1993; CONAF 1997). Any prospective conservation program for this diverse biotic
landscape must consider each of the particular forest ecosystems in the mosaic, and
the interrelations among these. Programs that treat the region as a unified whole can
be quite counterproductive (see Armesto et al. 1998).

Another important characteristic of the South American temperate forest re-
gion is that it represents a singularly isolated biome at the southern extreme of
the continent. Great orographic and climatic barriers separate the biome from the
nearest tropical forests, by 1500 to 2000 km. To the north lie Mediterranean-type
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Figure 1. The temperate forest region of southern South America (in dark), showing the location of the
headquarters of the Institute of Ecological Research €hIERCH) (*) and its logo. The IERCH's tri-
angular logo was adopted from the Sustainable Biosphere Initiative (SBI) philosophy that called for eco-
logical scientists to involve themselves directly with educators and environmental decision-makers. We
added to the SBI's figure bidirectional arrows to underscore IERCH’'s emphasis on a collaborative and
participatory approach, avoiding the hegemonic role assigned to science for the interactions.

scrublands and the Atacama Desert, one of the driest in the world. To the east,
beyond the Andes range, lies the vast, dry Patagonian steppe of Argentina. West-
ward and southward lies the Pacific Ocean. This insularity has promoted the evo-
lution of a largely endemic biota. Close to 90% of the woody species are endemic
to the temperate forest region. A third of the 84 woody genera are endemic, and of
these 24 are monospecific (Arroyo et al. 1996). Among the monospecific genera
of trees, some notable examples are the ‘southern redwiittbya cuppresso-

ides which can attain an age of more than 3600 years and which may be the
second longest living tree species in the world (see Lara and Villalba 1993), and
Aextoxicon punctatujrthe only representative of the relict family, Aextoxicaceae.
Among vertebrates (invertebrates are very incompletely documented) 147 species
are endemic. Again levels of endemism are quite high for a continental system:
50% of fishes (26 spp.), 80% of amphibians (30 spp.), 36% of reptiles (16 spp.),
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30% of land birds (44 spp.), and 33% of mammals (33 spp.) (Armesto et al.
1996b, Simonetti et al. 1996).

Not only is the biota inhabiting this mosaic of temperate forest ecosystems un-
usual, but so are several community- and ecosystem-level processes. The frequency
of plant-animal mutualisms, particularly related to seed dispersal and pollination, is
exceptional for temperate forests (Willson 1991; Aizen and Ezcurra 1998). A sur-
prisingly high percentage (67%) of plant species have fleshy fruits and avian seed
dispersal, and more than 50% of the plant species require a biotic pollinator (Armesto
and Rozzi 1989; Rozzi et al. 1996; Willson et al. 1996; Aizen and Ezcurra 1998).
At the ecosystem level, forest watersheds display a high capacity for nutrient re-
tention (Soto and Campos 1996). Precipitation is less polluted than for any other
of the world’s temperate forests (Likens 1991), and the virtual absence of chemical
pollution in soils and streams make these ecosystems uniquely suited for comparative
ecological studies of biogeochemistry (Hedin et al. 1995).

Overview of the cultural diversity and history in the South American
temperate forest landscape

The South American temperate forest biome has supported not only unique ecosys-
tems but also a mosaic of idiosyncratic and diversified indigenous cultures (Cooper
1946; Hidalgo et al. 1997). Among these were the world’s most southerly pre-Colom-
bian inhabitants, living at 35S in Tierra del Fuego. Due to isolation from the Inca
and pre-Inca civilizations of the central Andes, and from the Mapuche cultures of the
northern areas of the South American temperate forests, as well as by the rigorous
climatic conditions, the Yamana, Alacaluf and Ona groups inhabiting this forested
archipelago and channel region (43<%55 reached the 20th century with essentially

an intact Paleolithic culture (Chapman 1981). Lamentably, these three groups, togeth-
er with the Chonos who inhabited the Archipelago of Chiloé at 41-8l3are now
nearly or completely extinct (see Aylwin 1994, 1995).

To the north of the southern archipelago region, between 3554t still within
the South American temperate forest biome, one can still find quite different indige-
nous communities of the Araucanians or Mapuche (Mapu = land; che = people). At
present, three main sub-groups occupy distinct forest types: the Pehuenche (people
of the Pehuén), closely associated with forest&raiucaria araucanathe Lafkenche
(people of the sea or Lafken), associated with the coastal forests of central southern
Chile and also dependent on marine resources (algae, mussels, fish); and the Huilliche
(people of the south or Huilli), associated with evergreen rainforests extending from
the Rio Toltén (38 S) south to Chiloé Island (42%5).

Since the Spanish arrival in Chile in 1537, the forest landscape and its associ-
ated indigenous cultures have experienced three main waves of transformation. The
first wave of contact by and establishment of the Spanish during the 17th and 18th
centuries brought the spread of virulent epidemics, the direct slaughter of indigenous
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people, and the introduction of horses and cattle (Bengoa 1985). Farther to the north,
large expanses of sclerophilous and deciduous forests in central Chile were burned
in order to open up land for agriculture. The Spaniards also increased drastically the
extraction of forest trees for construction, furniture, and fuelwood (Donoso and Lara
1996).

A second wave of intensive transformation began after Chile gained independence
from Spain and reached its maximum intensity during the second half of the 19th
century. The Chilean government organized massive campaigns to promote the immi-
gration of European colonists, especially German farmers. With the goal to ‘develop’
the country (see Pérez-Rosales 1882), between 1860 and 1900 German immigrants
burned great expanses of forest in Chile’s lake region (39-$)20opening up land
for agriculture and cattle (see Schmalz 1970, 1971, 1972; llg 1982). Concurrent-
ly, the Chilean government undertook a singleminded military campaign to ‘pacify’
the Mapuche. These indigenous groups had fiercely and successfully defended their
lands since before the arrival of the Spanish but could no longer prevail against the
well-armed Chilean military, finally surrendering in 1883. As was happening simulta-
neously across the Andes in Argentinean Patagonia and far away in the western Unit-
ed States, these nomadic or semi-nomadic peoples were quickly herded onto marginal
reservation lands while the most productive regions of their former territories were
granted to colonists from the north and south, or to German, Italian and Swiss immi-
grants (Aylwin 1994). Within two or three decades, the colonists had developed ex-
tensive monocultures of wheat whose consequential landscape degradation, including
erosion problems, persist today (Donoso and Lara 1996). The southernmost extreme
of the forest region (53-55S) also began to attract national and European colo-
nists, including Yugoslavs and Scots, who initiated the large-scale sheep ranching that
drastically changed the landscape by the end of the 19th century. The indigenous Fue-
gians, nomadic hunters and gatherers, were slaughtered and displaced from their lands
(Mayorga 1972). With forest clearing, landscape conversion, new diseases, alcohol-
ism, and acculturation, the indigenous populations of the Ona, Alacaluf, and Yamana
peoples had nearly vanished by the middle of the 20th century (Aylwin 1995).

The third wave of transformation of the natural landscape and social order of
southern Chile began in the mid 20th century with the development of the forest
plantation industry and with campaigns to fully assimilate the indigenous cultures
into Chilean society. Since 1940, Chilean forestry has become increasingly depen-
dent on plantation monocultures of the Monterrey PiRi(s radiatg, at the ex-
pense of native forests. The latter continue to be clear-cut and burned to be replaced
by the plantations, and during the last two decades the Chilean government has
accelerated this process through subsidies (Decree 701), and massive development
of Eucalyptugplantations (Lara et al. 1996; Armesto et al. 2000). With the transfor-
mation of native forests into homogenous plantations of exotic trees, living condi-
tions of the Mapuche have declined dramatically. Life within the reservation system
became increasingly difficult due to population growth and soil erosion associated
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with imported agricultural practices (Harttwig 1976). The environmental deterio-
ration forced many Mapuche to migrate to marginal urban areas (Aylwin 1994).
Beginning in 1974, the situation was further aggravated by increased expropriation
of ancient lands and the subdivision of Mapuche communities (Decree 2568; see
Aylwin 1994; Molina and Correa 1996a,b). During the 1970s and 1980s, Chile's
military regime enforced programs to replace the traditional rucas (Mapuche huts)
with modern houses, and to eliminate the Mapudungun language from formal and
informal education; only Spanish was allowed (see Berdichewsky et al. 1977).

The conservation initiative of the Institute of Ecological Research Chiloé
(IERCH)

In Chile, conservation efforts based solely on protected areas are insufficient to divert
the current trajectory of environmental degradation and the losses in diversity both
biological and cultural. Yet, during the 20th century conservation efforts in Chile
have focused almost exclusively on the creation and management of protected areas.
Indeed, the Chilean system of protected areas (SNASPE), one of the oldest in Latin
America, is touted as an exemplary model because it involves as much as 29% of the
land area at the latitudes where temperate forests exist (Ormazabal 1988). Neverthe-
less, with respect to long-term conservation, SNASPE faces serious limitations on at
least three fronts.

First, the geographical distributions of protected areas and the diverse, forested
landscapes do not overlap extensively. More than 90% of the land area protected
lies below 42 S, outside those regions with the highest endemism and species rich-
ness. Most protected areas are defined on ‘unproductive’ cheap land, or emphasize
starkly beautiful but nonforested landscapes, following the paradigm for creating
many national parks in the North Temperate zone: ‘scenery, not biodiversity’. The
few national parks and other, smaller protected areas north°oE4#e threatened
by their intensively managed surroundings of exotic tree plantations, agriculture,
and village or urban lands, as well by natural disturbance events — volcanism and
extensive landslides caused by earthquakes (Armesto et al. 1998).

Second, within and outside of protected areas conservation laws are frequently
ineffective, due to a lack of public comprehension, to a lack of firm commitment
by the government, or to insufficient resources and personnel for enforcement. For
example, the monkey-puzzle tree or pehura(icaria araucany not only one the
most charismatic tree species of Chile but also the basis of subsistence and spiritual
life for the Pehuenche people, was declared a National Monument in 1976. Yet today
illegal cutting continues even within the boundaries of national parks (Aagesen 1998).
Analogously for endangered fauna, such as the Chilean freshwater and selawtter (
tra provocaxandL. feling), illegal hunting for fur trade still continues clandestinely,
reducing their abundance and range (see Rozzi and Torres-Mura 1990; Glade 1993).
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Third, today’s economy and culture in southern Chile are based largely on exotic
species. During the past decade, more than 90% of the milled wood exported by Chile
was fromPinus radiata(INFOR 1997), 80% of the plant species used by the Chil-
ean natural products pharmaceutical industry are exotics (Massardo and Rozzi 1996;
Massardo 1997), and today central plazas of cities in southern Chile are dominated by
exotic tree species (Rozzi and Armesto 1996). Textbooks used in Chilean schools be-
tween 1975 and 1995 emphasized the flora and fauna from distant regions, especially
Europe. Fewer than 20% of the illustrated or described examples were of native plants
or animals (R. Rozzi, unpublished data). Even now, the rich traditional knowledge of
botany and zoology are not mentioned in Chilean school or university programs in
ecology (Grez et al. 1995). We do not advocate ‘xenophobia’ directed against exotic
species or foreign cultures as do some ecologists or philosophers (see Eser 1998),
but we attempt to give appropriate weights to native biotas, regional ecosystems, and
traditional practices.

To counter the uncontrolled substitution of diverse natives with a few exotics,
to re-diversify the increasingly homogeneous landscapes created by contemporary
Chilean society, and to protect biodiversity in the long term, we consider it critical
to supplement conservation programs restricted to protected areas with (1) programs
that involve the full gradient of ecosystem alteration, from isolated wilderness areas
and national parks through rural landscapes to urban ecosystems (Rozzi et al. 1994,
Willson et al. 1994; Armesto et al. 1996a); (2) formal and non-formal educational
programs at all levels that incorporate an understanding of the native biota, including
proactive analyses of the cultural causes and historical processes that have eroded
both the cultural and biological diversity (Rozzi 1997, 1999; Rozzi and Massardo
1999); and (3) efforts to transform current social attitudes and practices detrimen-
tal to those landscapes, through direct collaboration with local communities outside
protected lands (Rozzi and Armesto 1996). With the goal of implementing this three-
pronged approach to conservation, in 1994 we created the Institute of Ecological
Research Chiloé (IERCH).

Biological station ‘Senda Darwin’

We established a biological station on the main island of Chiloé (Figure 1) not only
for ecological research but also to facilitate sustained interactions with the local com-
munities. We chose the name Senda Darwin because the path Charles Darwin walked
during his extensive visit to Chiloé in 1834 can be still traced across the 80 ha prop-
erty (Armesto et al. 1996a; Willson and Armesto 1996). The decision to locate the
Biological Station on Chiloé was based on 15 years’ experience of Chilean and for-
eign researchers, associated with the Plant Ecology Laboratory of the Universidad
de Chile, on Chiloé. The research provided a unique start-up database on the bi-
ota, ecosystems, and ecological processes of the region. Also, Chiloé is conveniently
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located at the geographical center of the temperate forest region (Figure 1) and is

a transitional area between the heavily converted areas to the north and less altered
landscapes to the south. The west coast of the island includes the National Park of

Chiloé, whose 43000 ha constitute the only extensive protected area in the Chilean

coastal forest ecosystems that escaped Pleistocene glaciations.

The archipelago to which Chiloé belongs includes about 40 islands, most of them
inhabited. Chiloé itself, or more accurately La Isla Grande de Chiloé, is the second
largest island of South America (after Tierra del Fuego), 250 km long with a mean
breadth of 50 km. The landscape of Chiloé is a mosaic of deforested areas often
with intensive agriculture or livestock, and areas of nearly pristine forest. Its small
population of 110,000 (about 67,000 in rural areas) is far from homogeneous. Local
communities reflect the unique culture that since the conquest have developed almost
in isolation from continental Chile. Some communities of the indigenous Huilliche
(see above) still exist. The subsistence economy is still based on artesanal harvesting
of marine resources and small-scale agriculture, particularly potatoes, but the devel-
opment of logging, salmon-farming, and tourist industries lead to a rapidly-growing
cash economy. The Biological Station Senda Darwin facilitates the collaborations
described below between ecologists of the IERCH and the various local communities.

The conservation program of the IERCH

The conservation program of the IERCH involves three complementary lines.
(1) with the goal of engaging in ecological problem solving, IERCH brings together
individuals and institutions with diverse points of view and coordinates these efforts
at local, regional, and international scales. (2) personnel of IERCH focus research,
applications, and education on the complex interactions between human communities
and the regional ecosystems they occupy. (3) IERCH also emphasizes participatory
research and education on the interrelations between cultural and biological diversity,
and on those between the ecological sciences and environmental ethics. Our objective
has been to extend ecological research beyond academics towards a proactive role in
conserving the ecological and cultural landscapes of the region.

Collaborative approaches to conservation at the local scale

This line of activities was inspired by the Sustainable Biosphere Initiative (SBI)
developed by the Ecological Society of America (Lubchenco et al. 1991; Vitousek
1994). The SBI proposed an agenda for ecological research and called for ecological
scientists to involve themselves directly with educators and environmental decision-
makers. Although the SBI has been severely criticized as being at once self-serving
and utopian (e.g., Ecological Applications 1993: 545-586), to us the basic concept
of the SBI was compelling. IERCH not only adopted the basic philosophy of SBI
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but also the triangle of the IERCH logo reflects the SBI: ecological research, en-
vironmental education, and the applications of ecology towards developing a sus-
tainable relationship between society and its environment (Figure 1). On Chiloé,
individual ecologists had already begun to disseminate ecological knowledge on the
regional biota. With the establishment of IERCH began more systematic interactions
with schoolteachers and students, with personnel of national parks, and with person-
nel of governmental and non-governmental organizations involved in environmental
decision making and regional planning in southern Chile (Rozzi and Armesto 1996).

Soon thereafter, we substantially modified the SBI approach. The SBI (Lubchenco
et al. 1991) called for “(1) basic research for the acquisition of ecological knowl-
edge, (2) communication of that knowledge to citizens, and (3) incorporation of that
knowledge into policy and management decisions” — that is, a unidirectional commu-
nication of ecological knowledge. Our initial workshops and educational activities
at IERCH, quickly demonstrated that a bi-directional, participatory approach was far
more effective. Rather than simply communicating ecological knowledge amassed by
‘bona fide’ ecologists, we established a dialogue and working protocol with teachers,
park rangers, foresters, and decision-makers. Symbolically speaking, we modified
the original SBI triangle (Lubchenco et al. 1991; Figure 3) by adding bi-directional
arrows (see Figure 1) to underscore IERCH’s new emphasis on collaborative learning,
brainstorming, and decision-making processes regarding conservation action: “con-
servation in conversation” (Evernden 1992). Thus, although SBI’s call for integration
among research, education, and decision-making still forms the philosophical core of
IERCH’s approach, the mechanism is participatory rather than top-down.

Let us now consider the change in approaches derived from ethical, cultural, and
pragmatic considerations. First, imposing a top-down, academic approach to ecology
and conservation — an approach largely developed in other landscapes — would, on
Chiloé (and elsewhere), be hypocritical and unethical. In some respects such an im-
portation would be just one more wave of intellectual and practical suppression, little
different ethically from the three previous waves of southern Chile’s transformation.
In contrast, the non-hierarchical interactions we proposed were intended to respect
and incorporate the diverse viewpoints of local people, with their own histories and
values.

Second, it follows that modern science is only one of many cultural dimensions
contributing to knowledge about, and relationships with, the natural environment. In
southern Chile, as in some other Latin American regions, indigenous cultures have
inherited a sophisticated body of traditional knowledge (see Stevens 1997). On Chiloé
proper, the unique ‘Chilote’ culture that evolved from the mix of indigenous peo-
ples and Spanish colonists has, of necessity, been well integrated into the region’s
idiosyncracies. Examples include Chiloé’s unusual wood-shingle architecture, exten-
sive use of indigenous plants to dye the wool used in weaving, and local diets that
include leaves of native plants, numerous endemic varieties of potato, forest mush-
rooms, algae, fish, and shellfish as well as pigs, chickens, and oat or wheat flour
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introduced by the Spaniards (see Cardenas 1989). An exclusive focus on top-down
dissemination of scientific ecology would risk ignoring or even oppressing these and
many other cultural traditions.

Third, the pragmatic benefits of participatory approaches derive from higher de-
grees of commitment by local communities. In Chiloé, as elsewhere in Latin America
at least, respect for the ‘hearts and minds’ of local people and for their contributions to
environmental projects instills a sense of pride and ‘ownership’. Through this process,
local people (and ecologists from outside!) are encouraged to think independently
and to reflect profoundly on their relationship with the environment. True local par-
ticipation represents a critical component, perhaps the most critical, of the long-term
success of sustainable conservation projects (Altieri and Masera 1993; Princen and
Finger 1994).

Past conservation programs in the ‘Third World’ have frequently failed simply
because ecologists arrived from outside ready to teach local people and institutions
how to solve their problems, based on models developed elsewhere (Abu Sin 1991).
Alcorn (1991) asserts that this attitude has squelched a great deal of local cultur-
al richness, including traditional forms of relationship with the local environment
that may end up conserving biodiversity. Contrary to the fundamental goals of con-
servation programs, the importation and imposition of ‘scientific’ approaches may
introduce new cultural values that actually increase material aspirations and rates of
consumption by local communities, or may discourage community involvement (Al-
corn 1991; see also Shaxson 1991; Toulmin 1991). One of the most telling results in
Chiloé has been the effectiveness of arriving in the landscape and then collaborating
with ongoing projects already initiated by local people. For example, by joining a
project of the rural school Sol del Pacifico we learned about traditional methods of
collecting sea-weeds and mussels while at the same time we helped the school to
obtain access to a local bay and to incorporate ecological analyses of these activities
in its educational curriculum. Instead of importing new projects from outside, we
can encourage extant practices or projects with positive implications to biodiversity
conservation, in essence, acting as ‘catalytic agents’ or collaborators in these local
initiatives.

Integrating local, regional-national and international viewpoints

A conservation plan that involved the local scale exclusively would risk being sub-
sumed by national or international policies. For this reason IERCH attempts to main-
tain communications and working relationships with decision-makers or institutions
at not only local but also regional and global scales, in this sense incorporating
‘top-down’ with ‘bottom-up’ approaches to biodiversity protection (see Feinsinger
1996). When IERCH began participating in conservation programs already underway
on Chiloé, we also began to propose and design means of coordinating those initia-
tives with programs and policies at national and international levels. For example, at
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the local level IERCH works with teachers and students in developing programs of
ecological education. At the national level IERCH collaborates with the Ministry of
Education in preparing curricula and educational materials that include the natural
history of Chilean ecosystems and landscapes. At the international level, IERCH
exchanges experiences with analogous ecology education programs in other Latin
American countries (Feinsinger et al. 1997), the SYFEST program in North America
(Berkowitz and Feinsinger 1997), and educational programs at the Royal Botanic
Garden of Edinburgh, in the UK (Baxter et al. 1998).

Simultaneous work at several scales can contribute not only to solving environ-
mental problems but also to understanding their origins. The two main consortia in-
volved in exploiting Chilean forests are the Japanese conglomerate Mitsubishi-Daio
Paper-Marubeni and the multinational entity of Citibank-Scott Paper-Shell (Wilcox
1995). Inexplicably, the analyses of conservation problems done by Chilean ecolo-
gists and social scientists often fail to address the ultimate role of the international di-
mension. Instead they focus on proximal causes, criticizing non-sustainable practices
of local people as both the ultimate and proximate cause of landscape degradation.
In truth, over the past decade the increase in southern Chile’s production of wood
chips, usually from native forests, closely tracks the curve of Japanese demand for
this product (Claude 1997), which, in turn, closely resembles the rate of increase in
illegal forest clearing. The net result has been an annual loss of around 120,000 ha
of Chile’s native forests during the 1990s (Lara et al. 1996). Wood chips constitute
fully 45% of the exported volume of wood products bu5% of the total income
generated by exported wood products, atfiPo of the work labor occupied by the
Chilean forestry activity (Claude 1997). Worse, recent export prices of native wood
chips (US$55/ton) are lower than eucalyptus chips (US$75/ton; INFOR 1997). The
wood-chip industry’s low compensation to Chile, and the facts that 93% of the native
chips are exported, and that55% of the industry involves only the two interna-
tional consortia, cries out for critical analyses of the national and global dimensions
of Chile’s deforestation and the environmental problems associated. Local, regional
and international conservation efforts must collaborate if irrevocable degradation of
South American temperate forests is to be avoided.

Incorporating ecological understanding into education and landscape design

In analogous fashion, human intervention in southern Chile’s landscapes involves
all scales, from the subtle influence of global change on ‘natural’ local ecosystems

such as Chiloé National Park to the obvious influence of local activities such as

intensive agriculture, pine and eucalyptus plantations, salmon farms, dams, and cities
(Rozzi et al. 1994). Likewise, the full gradient of landscapes on Chiloé incorporates

numerous influences — subtle or not so subtle — of past and present human activ-
ities. Avoiding the naive dichotomy between ‘natural’ and ‘artificial’ ecosystems
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enables us to better understand the role of humans in transforming and modifying
Chiloé’s landscape. At the same time, acknowledging that ecosystem functions are
continuously affected by human activity poses a new task for IERCH. Rather than

simply describing and trying to understand ecological processes, we must also focus
on designing the ways in which present-day human communities can interact with,

transform, and restore the environment.

IERCH's educational programs on Chiloé illustrate how ecological understanding
can be incorporated into research, education, and application. We work with school-
teachers and children in three areas (see Rozzi and Armesto 1996). First, the col-
laborative development of school programs that emphasize ecological inquiry in the
everyday environment foster the capacity to observe, formulate questions about the
local environment (in particular, the plants, animals, microhabitats, and human effects
found within the school yard); answer those through first-hand inquiry; reflect, and in
some cases apply the conclusions — while at the same time learning about the natural
history of local species, habitats, and human ‘footprints’. The pedagogical approach
involves independent thought and field experience while avoiding as much as possible
the scientific jargon and ‘cookbook recipes’ that can so easily stifle active learning.
As ecologists, we play the role of ‘Socratic facilitators’ rather than ‘know-all experts’
(see Feinsinger et al. 1997). To initiate and sustain local schools’ programs, we or-
ganize teacher-training workshops. Local workshops are complemented by programs
and materials developed at the national level (see Rozzi et al. 1998Db).

A second set of activities falls under the rubric of discovery of the reginin®
and ecosystem3hese activities comprise guided visits and workshops in the various
‘native’ ecosystems, which include training as nature guides for the visitors to the re-
gion’s national parks for park rangers, and interested schoolteachers or students, and
personnel from environmental organizations. To support these activities we have pre-
pared herbarium specimens, videos (with the national television channel), and other
educational materials that can be used in park visitor centers as well in schools (see
Baxter et al. 1998). For example, following a workshop on the forest birds with
participation of park-rangers and ornithologists of southern Chile and Argentina in
1994, we produced as a team a field-guide that combines indigenous and scientific
knowledge, recordings of the voices of the birds and brief descriptions recorded from
Yamana and Mapuche people.

Other activities on re-diversifying the local environment involve local people
in reflective and practical experience in achieving the biotic environment in which
they wish to live. These activities include projects to plant native trees and shrubs in
schoolyards and public gardens, in collaboration with local municipalities
and the regional Forest Service. Also, in school yards or town squares, we ask
teachers and students to reflect on the following questions and then take action: (i)
how would | like my everyday environment to be? (ii) why do | desire this par-
ticular environment? (iii) how could | contribute to designing and constructing this
desired environment? We also ask students to interview grandparents and other elders
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(writing up the results later) about their knowledge of the natural history, uses, and
care or cultivation of the plant species the students have chosen as part of their pre-
ferred environments. Following this process the students and their mentors take action
to achieve those environments, by means of planting examples of the plants involved.
Today, we are initiating exhaustive evaluations of these educational programs. Exam-
ples of questions we might ask ourselves are: does planting native species in urban
spaces stimulate greater knowledge and valuation of the native flora? Do the native
trees planted through the program provide habitat for native animal species — such as
nesting sites and food for birds?

The planting program has led to creation of the Botanic Garden of Castro, Chiloé’s
largest town. The Garden, which includes many representative woody species of the
southern Chilean forests, is located by the central square adjacent to the Museum
of Modern Art, where locals also market traditional food and handicrafts (Rae et al.
1999). This location provides an appropriate setting for interactions among members
of the local community, ecologists, artisans, and tourists. Besides IERCH, organiza-
tions directly involved in the project include the Municipality of Castro, the regional
Forest Service office (CONAF-Castro), and specialists of the Royal Edinburgh Bo-
tanic Garden. Foresters, artists, ecologists, students, and teachers of Castro initiated
the Botanic Garden in 1996; teachers plan to continue developing its educational uses
(Baxter et al. 1998). Thus, the planting program integrates ecological understanding
and education of children, teachers, and other citizens to transform and ‘garden’ their
environments.

Integrating cultural and ecological values

Throughout the preceding sections we implied the existence of two contrasting en-
vironmental perspectives and the consequences of each: (1) valuing the ecological
and cultural diversity of southern Chile, the perspective held by some local com-
munities, environmentalists, and scientists; and (2) intensively homogenizing local
landscapes and cultures, a perspective initiated by some Spanish colonists, followed
by the governments of Chile, and maintained by most public or private development
schemes of the present day. Although both perspectives can be found in southern
Chile, quite obviously the second prevails. Extensive areas of forested land continue
to be leased or sold outright to national and foreign enterprises or to individuals, most
often for development schemes that lack even a modicum of environmental regulation
(Villarroel and Torres 1996; Sabatini and Sepulveda 1997). Government officials
and environmental professionals frequently overlook the roles of colonialism and
international economic pressures, instead attributing most environmental degradation
to the material and intellectual poverty of local people. Furthermore, officials and
professionals seldom analyze critically the entire model for Chile’s national devel-
opment, based almost exclusively on economic growth involving foreign markets.
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Indeed, the model of economic growth is touted as the ‘national’ aspiration of all of
Chilean society (Quiroga 1994).

Instead of acknowledging a single model for Chile’s society, we emphasize the
diversity of environmental attitudes and values held by ecologists, indigenous peo-
ple, developers, and landowners in southern Chile (Sepulveda and Garcia 1997; Rozzi
and Massardo 1999). This helps to distinguish between those attitudes and practices
that have negative environmental effects and those whose effects are positive. The
approach can both clarify the sources of environmental problems and suggest viable
alternatives. Furthermore, recognizing the diversity of points of view that exists in
southern Chile weakens the assumption that all stakeholders share the goal of unfet-
tered economic growth, a conscious or unconscious assumption made by many applied
ecologists throughout Latin America. Chile’s economic growth over the past two de-
cades has been described as an ‘economical miracle’ and presented as a model for other
developing Latin American countries (Collins and Lear 1996), just as the Chilean for-
estry model (maintaining the nation’s net area of forested landscapes but by replacing
native forests with plantations of exotics) guides other nations’ forestry policies even
at tropical latitudes. For example, Rice et al. (1997) stated that “forest management
[is] an attractive strategy because, in theory, it reconciles the economic interests of
producers with the needs of conservation.” Nevertheless, ecologists are increasingly
realizing some of the limitations of this model. We assert that scientists retaining their
objectivity can play a significant role ipolitical, economic, and cultural change, well
beyond promoting purely technical approaches (Rozzi et al. 1997).

Human impact on the environment is affected by the different ways in which
societies understand nature and inhabit landscapes, and more broadly we have sug-
gested that: (i) the ways we transform landscapes, (ii) our environmental ethics, (iii)
our scientific conceptions and other ways we understand nature, and (iv) our cultural
worldviews and social goals — are all interrelated (Rozzi 1999). The distinction we
made between the two contrasting environmental perspectives on southern Chile is
scarcely unique. Fifty years ago, Aldo Leopold discussed the ‘land ethic’ in the north-
central United States: “One group (A) regards the land as soil, and its function as
commodity-production; another group (B) regards the land as biota, and its func-
tion as something broader... In my own field, forestry, group A is quite content to
grow trees like cabbages, with cellulose as the basic forest commodity. It feels no
inhibition against violence; its ideology is agronomic. Group B, on the other hand,
sees forestry as fundamentally different from agronomy because it employs natu-
ral species, and manages natural environment rather than creating an artificial one”
(Leopold 1949: 258-259). Leopold’s description of the ethical dichotomy in mid-
century North America portrays also the contemporary dichotomy in southern Chile.
As noted above, in Chile the ethic of ‘Group A is to (i) transform diverse landscapes
into homogeneous ones, (ii) override the unique features of local people and biot-
ic communities, (iii) support a linear conception of science and apply that to tight
control of ecosystems, and (iv) derive inspiration from narrow economic criteria and
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the concept of ‘the good life’ based on material consumption. The ethic of ‘Group
B’, to which we hope IERCH belongs, is to (i) attempt to preserve a diverse mosa-
ic of ecosystems, (ii) respect, and incorporate into planning and decisions, diverse
cultural traditions and biotic communities, (iii) recognize ecological and social inter-
actions, which add dimensions of complexity to conventional scientific understanding
and bring into question the goal of tightly controlling ecosystems, and (iv) view the
‘good life’ as a multidimensional intersection of material, psychological, and spiritual
aspects, incorporating local environments and their biota.

In summary, we propose that scientists working towards conservation in southern
Chile — and elsewhere — must not only teach ecological values but also recognize
those already existing in local communities, learn from those values, and support
them. IERCH seeks this approach in spite of the difficulties posed by: (1) a per-
vasive political hostility, even within the scientific community, for projects that are
not immediately profitable to the needs of the market (Rozzi and Massardo 2000);
(2) the deterioration of humanistic education within scientific training — no Graduate
Program in Ecology in Chilean universities includes a formal course in Philosophy of
Science (see Grez et al. 1995); and (3) the lack of academic recognition of scientists
involved in public outreach and solving regional environmental problems (see Bazzaz
et al. 1998). At IERCH we are committed to coordinating the manifold views and
practices of conservation, many of which have not been appreciated by scientists and
decision-makers. We are attempting to better understand these diverse perspectives
using contemporary epistemology, which allows comparisons of scientific and other
forms of knowledge. In addition, a comparative environmental ethics approach al-
lows us to examine the environmental attitudes of diverse cultures (Rozzi 1999). In
southern Chile — and elsewhere — we find a fertile potential for conservation in the
many people who understand and value their existences in intimate connection with
the non-human living beings and diverse manifestations of the natural world.
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