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Protecting a land
of fire and ice
Cape Horn is the southernmost biosphere reserve in the world.
Located just 1 000 km north of Antarctica in the Chilean Antarctic
Province, this sparsely populated archipelago is a unique patchwork
of mountains, fiords, islands, glaciers, forests and moorlands. One of
the planet’s last wildernesses, it is also extremely fragile.

View from Navarino Island of the Beagle Channel,
named after the vessel in which Darwin travelled
to Chile in the 1830s. High Andean cushion plants
and scattered carpets of mosses cover the stony
foreground. In the distance lies the Argentinian
part of Tierra del Fuego.

Since becoming a biosphere reserve in 2005, Cape Horn has shown remarkable ingenuity in tackling threats to its
pristine environment which range from retreating glaciers to invasive species, mass tourism and the extinction
of indigenous languages that have thrived for 7 000 years. One novel idea has been to package tours of the
region’s miniature forests to stimulate sustainable tourism and teach young and old about a world that grows
barely taller than their fingernail.

In April 2007, park rangers patrolling the Magallanes subantarctic
ecoregion just north of Cape Horn Biosphere Reserve were
astounded to discover that a four-hectare glacial lake they had
visited a month earlier had completely disappeared. Glaciologist
Andres Rivera from Chile’s Centre for Scientific Studies (CECS)
immediately travelled to the isolated area to ascertain what had
happened to the water. He noticed signs that melting glaciers had
put pressure on the wall of ice which, by acting as a dam, had
allowed the lake to form. When the pressure became too great,
the wall would have given way, sending water cascading through
the breach. The momentum of the rushing water would have
then emptied the lake into a nearby fiord.
This tale is symptomatic of a wider phenomenon. Warmer
temperatures are causing glaciers to melt, a process exacerbated
by the increase in precipitation falling as rain rather than snow.
According to the CECS, almost 90% of the 100 glaciers being
monitored in the Patagonian Ice Fields are in retreat. Shared
by Argentina and Chile, the Patagonian Ice Fields cover about
14 000 km2 and are the world’s third-biggest frozen landmass
after Antarctica and Greenland. In 2011, the CECS released more
than 1 400 time-lapse photos showing that Jorge Montt Glacier in
the Southern Patagonian Ice Field had retreated by almost 1 km
between February 2010 and January 2011. Historical photos of
the same site show that the glacier had only retreated by about
20 km over the entire previous century, with most of this retreat
taking place in the 1990s.

The rapid rate of glacier melt is raising sea level and producing
a large number of icebergs. Tourists flock to the fiords to observe
these floating giants. If the glaciers retreat too far, though,
icebergs will cease to carve off into the fiords, eliminating a
precious reservoir of freshwater and one of the region’s biggest
tourist attractions.

One of the last wildernesses on Earth
Cape Horn Biosphere Reserve straddles the Chilean Antarctic
Province and southwestern Tierra del Fuego Province.
Tierra del Fuego means literally Land of Fire, a reference
to the fires made by the Fuegian indigenous people which
captivated Portuguese explorer Ferdinand Magellan when he
came across the area in 1520. The biosphere reserve protects the
austral archipelago south of Tierra del Fuego in the Magellanic
subantarctic ecoregion, one of the 24 most pristine wildernesses
in the world.
The biosphere reserve is covered by evergreen and deciduous
forest, dominated by the endemic southern beech trees,
Nothofagus betuloides (evergreen) and Nothofagus pumilio
(deciduous). Cape Horn is home to the world’s southernmost
forests. Part of the South American temperate forest biome, they
represent the largest expanse of temperate forest in the Southern
Hemisphere, with 13.6 million hectares in Chile and 2 million
hectares in Argentina.
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On the northern coast of Navarino Island lies the capital
of the Chilean Antarctic Province, Puerto Williams, with
its 2 200 inhabitants. The province extends to the South
Pole and is the least populated area in the world, with just
0.000072 inhabitants/km2. A single dirt road leads into town.
To get around the rest of the biosphere reserve, you have the
choice between sailing and trekking.
Most of the members of the indigenous Yaghan community,
or Yamana, live in Ukika, near Puerto Williams. They can
lay claim to being the southernmost ethnic group on Earth.
Over 1 000 archaeological sites in the biosphere reserve testify
to their presence in the region for more than 7 000 years.
The Yaghan and other neighbouring Fuegian Amerindians
can also claim to have inspired Charles Darwin’s theory of
evolution as concerns our own species. Darwin’s encounter with
the Fuegian people in Cape Horn and Tierra del Fuego shook
his belief in the gulf between humans and animals. In his diary,
Darwin described the arrival of the Beagle in Tierra del Fuego on
17 December 1832 as follows:
While entering [the Bay of Good Success], we were
saluted in a manner becoming the inhabitants of this
savage land. A group of Fuegians partly concealed
by the entangled forests was perched on a wild point
overhanging the sea; and as we passed by, they sprang
up and, waving their tattered cloaks, sent forth a
loud and sonorous shout. The savages followed the
ship and just before dark we saw their fire and again
heard their wild cry.... It was without exception the
most curious and interesting spectacle I ever beheld.
I could not have believed how wide was the difference
between savage and civilized man; it is greater than
between a wild and domesticated animal, inasmuch
as in man there is a greater power of improvement.
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Darwin’s encounter with the
Amerindians of Tierra del Fuego

A Yaghan artisan presents two replicas of bark canoes she has
made to sell to tourists.
Although Darwin’s judgment of the Fuegian native people
is irritatingly eurocentric, it is difficult to imagine how a
scientist of his day would ever have arrived at the conclusion
that Homo sapiens belonged to the Animal Kingdom and was
related to other primates, had he never left the confines of genteel
19th century English society.
Nowadays, most Yaghan are engaged in fishing, handicrafts,
construction and ecotourism. Both the culture and language
of the native people Darwin met in Cape Horn and Tierra del
Fuego are extremely endangered; only small communities of
their descendants remain and today the Fuegian Ona, Alacaluf
and Yaghan languages are spoken fluently by fewer than
ten people.
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Ice and moss in the Patagonian Ice Fields

24



A World of SCIENCE, Vol. 11, No. 4 October–December 2013

Nine’s company, ten’s a crowd
If you were to ask the Yaghan to name the region’s most
charismatic bird, they would no doubt opt for the colourful
Magellanic woodpecker (Campephilus magellanicus). The largest
woodpecker in South America, this endangered bird is a close
relative of the extinct imperial woodpecker (C. imperialis) and
ivory-billed woodpecker (C. principalis). There are at least
100 bird species in the biosphere reserve.
The climate is too cold to appeal to reptiles and amphibians.
At the height of summer in January, the air temperature averages
just 9.6°C, compared to 1.9°C in the depth of winter. Sea
temperature varies little throughout the year, from 5°C to 7°C.
Marine mammals flourish in these waters. For thousands of
years, sea otters have provided the Yaghan with fine furs and sea
lions with their main source of calories.
There are nine native terrestrial mammal species: three
species of rodent (Euneomys chinchilloides, Oligoryzomys
longicaudatus and Abrothrix xanthorhinus); the Andean fox
(Lycalopex culpaeus), which is the largest in South America;
two bat species (Histiotus montanus and Myiotis chiloensis);
the guanaco (Lama guanicoe), a relative of the camel; and two
species of otter (Lontra feline and L. provocax).
A tenth mammal species is a visitor to the region which
has overstayed its welcome. In the 1940s, 50 North American
beavers (Castor canadensis) were introduced into the area by
the Argentine government to kickstart a fur industry. In the
absence of predators, their numbers have since swelled to
about 100 000. These cuddly aquatic rodents have invaded
the endemic forest, felling trees to make dams on the river.
The destruction is so widespread because South American
trees do not regenerate, unlike their North American
counterparts.
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The colourful
Magellanic
woodpecker

A hotspot for miniature forests

A sanctuary for biocultural diversity

South of Navarino Island, the landscape is dominated by
peatlands, bogs and evergreen forests. It is here that you find
one of the world’s biodiversity hotspots – but you may need
a magnifying glass to spot it. The Magellanic subantarctic
ecoregion represents less than 0.01% of the Earth’s surface
area but hosts more than 5% of the planet’s known species of
bryophyte, half of which are endemic.
Bryophytes are non-vascular plants, meaning that they lack
the series of tubes found in vascular plants such as conifers and
flowering plants which transport water and nutrients over a
distance. Plants without a vascular system have stunted growth.
Mosses, lichens and the even simpler liverworts rarely grow more
than 2 cm in height. They tend to stick together, forming lush
green carpets. As they have no roots, they grow in moist areas, in
order to absorb the necessary water and nutrients.
A team from Omora Ethnobotanical Park on Navarino Island
has inventoried more moss (450) and liverwort (368) species in
the biosphere reserve than vascular plant species (773), making
the region a hotspot for bryoflora. In most parts of the world,
there are about 20 times more vascular plants than bryophytes,
as vascular plant species are far more common worldwide
(300 000) than bryophyte species (15 000).

After it was founded in 1999, Omora Ethnobotanical Park became
increasingly concerned about the threats facing both biodiversity
and indigenous languages and cultures in the ecoregion.
Scientists from the research centre decided that a biosphere
reserve would provide an ideal framework for the development
of education, research and long-term biocultural conservation in
the ecoregion. They rapidly convinced the authorities and local
community to support the idea. In collaboration with the regional
government, an interdisciplinary team from Omora Park and the
University of Magallanes then set about collecting the requisite
data and zoning the future biosphere reserve, incorporating
traditional ecological knowledge provided by members of the
Yaghan community.
Upon its designation by UNESCO in June 2005, Cape Horn
became the largest biosphere reserve in the Southern Cone
of South America, with a surface area of 4.9 million hectares
(or 48 843 km2), including just under 3 million hectares of
marine areas.
Within two months, a Biosphere Reserve Management
Committee had been set up. Chaired by the Government of the
Magallanes Region, the committee also comprises the Chilean
Antarctic Province Government, the Municipality of Cape Horn
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Left, a boy fondles his pet beaver and (right) the less appealing side of this invasive species, a valley on Navarino Island after a couple
of beavers have finished doing some ecosystem engineering

Taking a closer look
at liverworts, mosses
and lichens on the
trail of Omora Park’s
miniature forests
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has yet been made as to whether to go ahead with the project.
In the meantime, Argentina and Chile are using traps and other
methods to control the beaver population.

Extending the tourist season
beyond the summer
Omora Park runs a long-term bird monitoring programme.
Scientists study migratory patterns and bird ecology within a
programme which also registers indigenous Yaghan knowledge.
They have also helped local tour operators to introduce birdwatching tours and design cruise itineraries which mimic the
maritime route Darwin followed in Cape Horn 180 years ago.
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and the Chilean Navy. The scientific committee chaired by the
Omora Ethnobotanical Park fulfils an advisory role but does not
have the right to vote.
Omora Park’s strategy is to blend interdisciplinary scientific
research with educational programmes and the promotion of
sustainable tourism.
Researchers and graduate students from the centre are also
collaborating with the Livestock and Agriculture Service and the
regional government on a programme to control invasive species,
including the mink (Neovison vison) and wild pigs and dogs.
In 2008, Omora Park collaborated with the regional government
on a feasibility study for the eradication of all 100 000 beavers
from the biosphere reserve over several years. No decision

The cruises and birdwatching can only take place in summer,
however. A team of scientists, philosophers and artists have come
up with an innovative alternative which appeals to tourists all
year round. Participating tour operators send their clients to
explore the ‘Miniature Forests of Cape Horn’ in the interpretive
trails of Omora Ethnobotanical Park. The visitors are given a
magnifying glass to help them observe the intricate beauty
and diversity of the tiny lichens, mosses, mushrooms, insects
and other invertebrates they would usually walk past without
noticing. Signs placed along the trail provide information on
the ecology of each bryophyte and other plant species in several
languages, including Yaghan.

The first science education
programme for preschoolers

By pooling its experience with other research centres and
biosphere reserves in the Americas, including the Charles
Darwin Station in the Galapagos Biosphere Reserve, Omora
Park has become part of a dynamic network which is using new
scientific knowledge to develop sustainable tourism and enrich
school and university curricula.
The centre participated in the creation of the Chilean LongTerm Socio-Ecological Research Network in 2008, financed
by CONICYT, which has allied science and tourism at other
Chilean sites, including the Fray Jorge Biosphere Reserve and
Chiloe National Park. Omora Park also participates in the
Millennium Scientific Initiative coordinated by the Chilean
Institute of Ecology and Biodiversity, which brings together
researchers from the Universities of Magallanes, Concepción
and La Serena, as well as the Pontifical Catholic University
of Chile.
More recently, Omora Park has established a Subantarctic
Biocultural Conservation Programme in partnership with the
University of North Texas (USA), which hosts the world’s leading
centre in environmental ethics.
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The visit to the miniature forests has even been adapted to
young children, within the first science education programme
for preschoolers. The Small Explorers of Cape Horn Miniature
Forests tour is supported by the Chilean National Commission for
Scientific and Technological Research (CONICYT). A dictionary
for children has also been developed that incorporates Yaghan
ecological knowledge.
Courses on bryophytes, Yaghan ecological knowledge and
Yaghan language and culture have also been introduced at Puerto
Williams School.
The team at Omora Park has also designed the first graduate
programme in Patagonia, together with the University of
Magallanes. Graduate students work with members of the Yaghan
community, local schools and tour operators to integrate ecological
sciences and environmental ethics into biocultural conservation.

Strength in numbers

The Cape Horn Biosphere Reserve. The core zone (dark green) is dedicated to strict preservation; in buffer zones on land (bright
pink) and in the ocean (pale pink), sustainable, low-impact activities like ecotourism are permitted; in the transition areas on land
(bright yellow) and in the ocean (pale yellow), higher impact activities are allowed, including the construction of infrastructure.
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