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UNEP and Bayer, the German-based
international enterprise involved in
health care, crop science and materials
science, are working together to
strengthen young people’s environmental
awareness and engage children and
youth in environmental issues
worldwide. 

A partnership agreement lays down a
basis for UNEP and Bayer, who have
collaborated on projects in the Asia and
Pacific region for nearly 10 years, to step

up current projects, transfer successful
initiatives to other countries and develop
new youth programmes. Projects include:
TUNZA Magazine, the International
Children’s Painting Competition on 
the Environment, the Bayer Young
Environmental Envoy in Partnership with
UNEP, the UNEP TUNZA International
Youth Conference, youth environmental
networks in Asia Pacific, the Asia-Pacific
Eco-Minds Forum, the Eco Forum in
Poland and a photo competition,
‘Ecology in Focus’, in Eastern Europe.
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O
ur generation is inheriting an omi-

nous precedent. We are the first to 

be born into a world whose natural

wealth of species – its ‘biodiversity’ – is

rapidly falling. Much has already vanished:

animals and plants are being driven into

extinction at 1,000 times the normal rate. 

Far more is in danger: by some estimates,

one quarter of all the animals and plants on 

the planet will become extinct over the next 

few decades.

We are on the crest of the sixth great wave 

of extinctions in the history of our fragile

planet. The previous five took place millions

of years before humans first evolved, and

seem to have been caused by massive

natural disruptions of the climate – some, at

least, caused by meteorites hitting Earth.

This one is unique in that it is being brought

about by just one of the world’s millions of

species – us.

It is happening as we fell forests, destroy

wetlands, concrete over open land and over-

fish and pollute the oceans, among other

destructive activities. We do not even know

what we are destroying. There are thought 

to be between 13 and 14 million different

species on the planet. But we know of fewer

than 2 million of them, and we have studied

only a tiny fraction of these for the benefits

they can provide in new foods, medicines and

materials. We are burning a great library 

of knowledge without ever having opened 

the books.

This way disaster lies, for the planet and 

for ourselves. There is not much we can do

about what has happened already; all hu-

man ingenuity will fail to recreate a single

vanished species. But we can fight to make

sure that this wholescale destruction stops.

Let’s commit ourselves to campaigning to

ensure that the next generation – our

children – does not inherit an even more

diminished planet from us.

Editorial

They have diversity, too



The Club of Earth warned in 1986 that the
destruction of biodiversity was a threat to
civilization ‘second only to thermonuclear
war’ in its severity. 

But what exactly is biodiversity?
Biological diversity is the variety and
relationships between all living things in the
world: from microbes to insects to plants to
animals and people. It refers to the range of
genetic, species and ecosystem diversity of 
the Earth’s biosphere, which includes its
atmosphere, water systems and crust. 

Most scientists agree that there are about
13 million species in the world, but some
guesstimate that there could be as many as
100 million. However, researchers have
identified only about 1.75 million species so
far. Only a fraction of 1 per cent of the world’s
species has been properly studied for its
potential value to humanity – and that doesn’t
include its value to the world’s ecosystem.

But the diversity of life is being lost at 
an unprecedented speed. Species are now
becoming extinct at 1,000 times the natural
rate – or much faster, according to some. And
the pace is likely to quicken if we don’t take
measures to reverse the trend. Some scientists
think that by 2050, half of all the species alive
in 1992 could be lost forever. 

We humans are the greatest threat to 
this diversity. We are destroying natural
habitats so rapidly that we cannot even 
assess the extent of the damage. For example,
foresters in the temperate rainforest in the
northwestern United States had been burning
a tree that they considered a weed. After years
of clinical trials, it was determined in 1991

that the Pacific yew contained the most
important anti-cancer drug in 15 years. But
the harm to its habitat nearly destroyed all
hope of using it to treat patients. This is only
one example of the value nature possesses.
Because we’re degrading so many ecosystems
so rapidly, we may never know what could
have been. 

Some of the most biologically
diverse areas in the world are
also the most threatened.
Recent analyses identify
34 regions worldwide
where 75 per cent
of the most
threatened
mammals, birds
and amphibians
live. These ‘hot
spots’, which also
have numerous
plant and insect
species, cover only 2.3
per cent of the planet’s
surface. Therefore, many
governments, groups and
individuals have been focusing their
energy on assuring these areas are protected
from damage.

Does this mean we should focus our
energy on just these areas? Many biologists
say that this is the wrong approach. The
bottom line is that we simply don’t know 
how much the world holds, so converting 
or destroying lands haphazardly might 
have repercussions beyond our
comprehension.

We don’t even know what we don’t know

IF
you look at a world atlas, some of the continents
seem to fit together like a jigsaw puzzle. Some
scientists believe that the Earth’s continents were

once joined to form one supercontinent called Pangaea,
which means ‘all lands’ in Greek. More than 200 million years
ago, the tectonic plates began to shift, causing the land
mass to split. This drift caused plants and animals on each
continent to evolve according to their own environments. 

In the early 20th century, scientists found identical fossil
species along the once-interlocking eastern coastline of
South America and the western coastline of Africa. But the
species had adapted differently on each continent. 

Australia’s wombat is a marsupial, which means its
young complete their development in a pouch. The wombat
shares a common ancestor with the North American
groundhog. However, the groundhog is a placental mammal,
which means it is fully developed upon leaving the female’s
womb. The two animals developed differently based on
adaptations to their individual environments.

Land masses that broke into islands have a unique
biological diversity. One example is Madagascar, a hot spot
of biodiversity. This island off the southeastern coast of
Africa and its smaller, neighbouring islands have eight plant,
four bird and five primate families that are endemic, which
means they aren’t found anywhere else in the world. For
instance, 142 of the 144 amphibians in Madagascar are
endemic.

P a n g a e a
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BIODIVERSIT Y BY COUNTRY

Viruses

Bacteria

Protozoa and algae

Vertebrates

Insects and myriapods

Arachnids

Molluscs

Crustaceans

Nematodes

Fungi

Plants

VP: Very poor P: Poor

Continent Total forest 1990
million hectares

Africa 702
Asia 551
Oceania 201
Europe 1 030
North, Central America 555
South America 923
Total world 3 962

How 

many 

species 

are 

there?

1) Which are raised on farms and harvested 
for their meat and skin?

2) Which of the following does NOT cause 
desertification?

3) What percentage of plants that we eat 
rely on insects for pollination?

4) What’s the minimum number of edible 
plants on Earth?

5) Which have been used to make medicines?

6) Which of these products typically come 
from plants that grow on land that was  
once tropical rainforest?

Source: UNEP-WCMC
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Country Plants Mammals Birds

Brazil 55 000 394 1 573

Costa Rica 11 000 205 848

Ecuador 18 250 271 1 435

United States 19 000 346 650

China 30 000 394 1 100

India 15 000 317 969

Indonesia 22 500 515 1 519

Dem. Rep. Congo 11 000 415 1 086

South Africa 23 000 247 774

Australia 15 500 282 57

Fishing to the limit

State of marine fish stocks:

Recovering: 1%

Depleted: 9%

Overexploited: 18%

Fully exploited: 47%

Moderately exploited: 21%

Underexploited: 4%

Fish provide 16 per cent of all the protein we eat.

The world’s wild fish catch has increased from less

than 20 million tonnes in 1950 to more than 93

million tonnes in 2002. We may have reached the

limit: 75 per cent of the Earth’s marine fish stocks

are now fully exploited or overexploited. And to

meet increasing demand, we are fishing further

and further down the food chain, making it more

difficult for individual species to recover.

Source: FAO/UNEP/MEA

Estimated number of Percentage of known Estimated number
described species species threatened of species  Level of accuracy

4 000 id 400 000 VP

4 000 id 1 000 000 VP

80 000 id 600 000 VP

52 000 7 55 000 G

963 000 0 8 000 000 M

75 000 id 750 000 M

70 000 1 200 000 M

40 000 1 50 000 M

25 000 id 400 000 P

72 000 id 1 500 000 M

270 000 2 320 000 G

M: Moderate G: Good id: insufficient data Estimates of described species are incomplete as new ones are being added all the time. The generally accepted
working totals used by scientists are 1.75 million for all described species and 13.62 million for all species.

Containing an estimated half of plant and animal species worldwide,
forests are the largest reservoir of land-based biodiversity. People
have already cleared roughly half the planet’s natural forests, in
part for timber but also to use the land for agriculture or
plantations. The World Resources Institute estimates that about 40
per cent of our remaining natural forests could be destroyed within
10-20 years – if not sooner.

Total forest 2000 % change plantation as %
million hectares 1990-2000 of forest area

650 -7.8 1
548 -0.7 21
198 -1.8 2

1 039 0.8 3
549 -1.0 3
886 -4.1 1

3 870 -2.2 5
Source: FAO

Source: UNEP/AAAS

E s t i m a t e d  n u m b e r  o f  s p e c i e s  i n  
s e l e c t e d  b i o d i v e r s e  c o u n t r i e s

a. alligators b. ostriches c. koala bears d. all of the above

a. overcultivation b. creation of c. overgrazing d. deforestation
protected areas

a. 10% b. 24% c. 33% d. 52%

a. 5 000 b. 25 000 c. 50 000 d. 75 000 

a. coral b. vampire bat saliva c. sharks d. all of the above

a. bananas b. coffee c. chocolate d. all of the above 

answers

1. A,B

2. B

3. C

4. D

5. D

6. D
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know?
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Adapted from ‘Buy-O-Diversity’, an activity in Smart Consumers: An Educator’s Guide to Exploring Consumer Issues and the
Environment. World Wildlife Fund, 2004. Website: www.worldwildlife.org



1. Why is it important to 
conserve biodiversity?

We depend on biodiversity – the fruits of billions of years of

evolution – for the food we eat, the air we breathe and the water

we drink. Our agriculture and forests depend on it. Animals and

plants would not survive without diverse ecosystems to meet their

needs. Biodiversity is the basis of all living things and forms the

web of life that sustains us all. 

It also includes genetic differences within each species – 

for example, between varieties of crops and breeds of livestock 

– essential to protect food supplies from pests and diseases. 

Another aspect is the variety of ecosystems, such as those that

occur in deserts, forests, wetlands, mountains, lakes, rivers and

agricultural landscapes. In each ecosystem, living creatures,

including humans, form a community, interacting with one

another and with the air, water and soil around them.

2. What threat does climate change 
pose to biodiversity? 

Climate change (or global warming) brings temperature increases,

sea-level rises, changes in rainfall patterns and increasingly

frequent extreme weather events like storms, droughts and floods

– all of which affect biodiversity. Natural changes in the global

climate over the last 1.8 million years resulted in major shifts in

the ranges of species and marked reorganization of biological

communities, landscapes and biomes. But these occurred in a

landscape far less fragmented than today’s, and without pressure

from human activities. Now climate change caused by people is

combining with other human pressures to stress biodiversity far

beyond the levels of the recent evolutionary past.

3. Does biodiversity contribute 
to development?

Biodiversity provides many goods and services that sustain our

lives. Nature tourism, pharmaceutical plants and the production 

of goods from agricultural and forest ecosystems – all of which

can contribute to countries’ development – depend on it. The

Convention on Biological Diversity promotes the sustainable use

of biodiversity, maintaining its potential to meet human needs

and aspirations both now and in the future.

4. Are the world’s most biologically 
diverse areas the most protected?

No. Most of the biodiversity we seek to conserve lies outside

protected areas, so we must work hard to engage everyone in

using the world’s resources sustainably. We could never

completely preserve all the world’s biologically diverse areas

because many millions of people live in and depend on them for

their livelihoods.

5. Is there any way of preserving 
biodiversity artificially?

Preserving species outside their natural habitats – ex situ

conservation – takes place in botanical gardens, zoos, aquaria

and gene banks. These provide a temporary safe haven, but this

is probably not the most desirable way to preserve biodiversity,

except in extreme cases. 

6. How can we encourage biodiversity
at home?

There are many ways to do this:

· Use your biodegradable waste as compost in the garden. 

· Keep at least part of your garden wild to encourage a variety 

of local plants, insects and small animals.

· Do not use chemicals in the home or garden; instead use

natural fertilizers and natural ways of managing pests.

· Do not use chemicals for cleaning in your home. Use 

eco-friendly cleaners that do not pollute waterways or poison

wildlife.

· Buy organic food.

· Reduce, reuse, recycle – minimize waste and resource use.

Do you have any QUESTIONS on environmental issues
that you would like the experts at UNEP to answer?Q&A
Please send them to uneppub@unep.org, and we will try to answer
them in future issues.

????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????

???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
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Most people in Teluk Awur Jepara, Indonesia
– many of whom work as woodcarvers and
fishers – know little about how important
mangroves are to their lives and their
environment. They do not realize that
mangroves stabilize the coasts and riverbanks.

So they fell mangrove forests for firewood and
other uses and, assuming the forests have no
value, dump rubbish in them. There is no
spirit of conservation, and no programme for
replanting what is cut down. Since around
1960, both the quality and quantity of the
forests in the area have been declining.

The local government has been trying to
restore the forests without success, partly
because the area that needs restoration is very
large. But now a project is replanting the
degraded coastal areas with mangroves grown
from seeds that have been collected and
cultivated locally.

Four years ago, eight marine science students
at Diponegoro University Semarang in 
Teluk Awur Jepara, in Central Java, created
programmes and involved local people in 
the restoration. I was one of these students.
We set up the Teluk Awur Mangrove
Ecosystem Study Club (KeSEMaT) to develop
student research into mangrove ecosystems, to
raise awareness of their importance to the
environment and to people, and to spread our
spirit of conservation in the community. 

The club first focused on scientific discussions
about mangrove ecosystems so as to learn

more about the issue. Then, in 2002, our
Mangrove Replant project won the coastal
prize contest period II from Wetlands
International–Indonesia Programme (WI-IP).
As a result, we built six nurseries to cultivate
seeds we gathered. 

The next year we began replanting the
seedlings, with 120 participants from the 
cities of Semarang and Daerah Istimewa
Yogyakarta. We have since hosted two more
such projects, making them yearly events. We
set up maintenance programmes, and by the
end of August 2005 we had achieved 99 per
cent sustainability.

Our success was boosted by involving the
community, but we still need both local 
and international support recognizing the
incredible importance of mangroves. So we
educate the local people about all their
benefits, explain cultivation methods and
hope they will continue the project. We try to
establish strong ties with local young people
so that they adopt a conservation spirit. In 
the future, we want communities around the
world to join us in preserving mangrove
forests.

Fortunately, my area was not affected by the
horrific tsunami that struck parts of Indonesia
on 26 December 2004, killing at least 150,000
people, but I have read how mangroves can
absorb some of the impact of large waves and
lessen the devastation to coastal communities.
That’s just one more reason why we need to
conserve them!

Seedlings of change

What are mangroves?

They are some 70 different species of trees

or shrubs, usually found in intertidal areas

in the tropics, on mudflats and on the

banks of rivers and coasts. Most mangrove

forests are in Indonesia, Brazil and the

Sundarbans of India and Bangladesh.

Why do mangroves matter?

They act as protective buffers between

strong tides and shorelines. Their roots

help prevent soil erosion and loss of

nutrients, as well as filter out pollution

from the water. They provide a rich habitat

and breeding ground for animals, fish 

and shellfish. They also have economic

value: for centuries, people have used

them for firewood, building material,

charcoal, food and medicines. Now,

because they are often part of beautiful

coastal ecosystems, they are also impor-

tant for tourism. 

What are the threats 
to mangroves?

Humans pose the biggest threat. Eroded

topsoil and run-off from agriculture wash

downstream and smother mangroves.

Forests are being cleared for housing,

tourist developments and food production:

thousands of square kilometres are being

converted into shrimp farms, for example.

Such exploitation for short-term gain often

causes irreversible damage. High waves,

rough waters and hurricanes can also 

harm mangroves, while climate change 

and rising sea levels place them under 

further stress.

What can we do about it?

We can educate ourselves and others

about mangroves and their benefits. We

can rebuild degraded mangrove forests

and protect healthy ones. We can find a

balance, making sure that our use of them

does not compromise their ecological

value. People are reassessing the value of

these ‘dirty swamps’, but to truly preserve

mangrove ecosystems, we must also

address such broader issues as global

warming.

Aris Priyono

KeSEMaT members and volunteers plant 1,500 mangrove
seedlings on 8 May 2005, in Teluk Awur Jepara, Central
Java, Indonesia.

Students and community members participate in the
opening ceremony of Mangrove Replant 2005.
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end, field trips were organized around

Bangalore for us – delegates from 67

countries – providing chances to talk 

to and learn from local activists. To 

take one example, Mahila Samakhya, a

Government programme that has been

working for the last 14 years across 10

Indian states, hosted a session on

gender issues and female empowerment.

Delegates also learned more about the

December 2004 tsunami, which killed at

least 150,000 people in India and

Southeast Asia. We were especially

touched by the experiences of two

volunteers who have been working in Sri

Lanka with the International Internship

on Disaster Management, a programme

of the Centre for Environment Education

(CEE), in collaboration with UNEP. They

showed that young people can help

make a better world.*

‘It’s my first time outside China,’ said 

Li Yin, a Bayer Young Environmental

Envoy. ‘This Conference is a very good

chance to meet people, to share

ideas and get experience. 

We can discuss what we

can do at home, 

Tunza means ‘to treat with 

care and affection’ in Kiswahili, East

Africa’s most widely spoken language.

Theo Oben, Chief of UNEP’s Children 

and Youth/Sport and Environment Unit,

told this year’s delegates that this

concept kicked off the first Tunza

Conference, which took place in Dubna,

Russia, in 2003. ‘The conferences are

part of UNEP’s long-term strategy. We

want to foster a generation of envi-

ronmentally conscious people who,

through their actions and advocacy, help

create a sustainable world.’

Michael Schade, Senior Vice-President of

Bayer, added: ‘The conferences promote

awareness, networking and the sharing

of experiences and good practices

among young people. UNEP and Bayer

have the same aim: to support young

people worldwide in their environmental

activities.’ To that

and we have the opportunity to build

partnerships with others.’

Presentations given by UNEP and 

CEE associates offered delegates more

information about the Millennium

Development Goals (MDGs). Workshops,

held over two days, allowed small

groups to share their experiences of

specific aspects of activism such as

fund-raising and education on sustain-

able development, providing practical

advice about how to further individual

action.

‘It was very interesting and useful 

to discuss ways of involving our

communities in achieving the MDGs,

and seeing how we could introduce

them in our own countries, with our

different cultures,’ said Alancay Morales

Garro, from Costa Rica, who works with

indigenous people. ‘I found it inspiring.’

Delegates were also able to develop

networks by getting to

know one

Taking
action
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making
friends

another, swapping e-mail addresses

and working together to create a

community to help further our projects

and turn the MDGs into reality. 

Each delegate made a personal

commitment, coming onto the stage

and promising to turn words into action

– walking the walk, as well as talking

the talk. Zach Bjornson, from the United

States, pledged to ‘make my school

greener’. Others vowed to organize

workshops to raise awareness about

the MDGs. Delegates from the same

region discussed ways to work together

to have a wider impact, such as the

Europeans, who committed themselves

to campaigning against air pollution. 

The Conference was a wonderful

experience for all who were there,

particularly the exchange of ideas,

learning from different cultures and

savouring India in an environment of

positive energy and inspiration. We

developed strong friendships

that will help us support

one another in our

common pursuit – to

be the change.

strengthening
commitments

Cécile Marie Bordier       TUNZA Youth Advisor for Europe

Bangalore, the ‘green city of India’, turned a little greener when more
than 140 youth leaders from around the world arrived for the

second Tunza International Youth Conference, which took place in
October 2005. The Conference – organized by UNEP and Bayer, 
its partner for Youth and the Environment; India’s Centre for
Environment Education (CEE); and the Ministry of Environment and
Forests (MoEF) of India – brought together people aged between 15
and 24 from around the world to discuss practical action to help
achieve three of the Millennium Development Goals (MDGs):

Goal 1: Eradicate extreme poverty and hunger 

Goal 3: Promote gender equality and 
empower women 

Goal 7: Ensure environmental sustainability

* If you are interested in volunteering with the International Internship 
on Disaster Management, please contact children.youth@unep.org.



The election of the Tunza Youth Advisory
Council (TYAC) was held at the Tunza
International Youth Conference in

Bangalore. Members of the Council advise
UNEP on better ways of engaging young
people, and represent youth in global and
regional environment fora.

Of the 140 Conference participants, 29
announced their candidacy. Each was given
an opportunity to brief participants on why
they wanted to become members of the
Council and what they could bring to it. The
election was then held with each of the 67
countries represented having one vote.

After an inspiring presentation by UNEP-
Sasakawa Environment Prize winner Ashok
Khosla, in which he identified courage 
as the most important attribute needed 
to achieve the Millennium Development 
Goals, the new advisors were announced. 
It was a very emotional moment for the
outgoing TYAC members, who have known
each other for the past two years, grown
very close and worked hard to develop 

Tunza

Youth
Advisors

2005

2007
-

1 2 3 4 5

6 7 8 9

10 11 12 13

14 15 16 17

18 19 20 21
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West Asia
Buci Burhnan – United Arab Emirates (1) 
Alaa Tariq Ahmad – Bahrain (4)

Asia and the Pacific
Zhang Boju – China (9)
Waranya Mei Roekpoorita – Thailand (11)
Shabab Safwan Bin – Bangladesh (15)
Reiner A. Tinapay – Philippines (6)

Latin America and Caribbean
Marina Masilla Hermán – Argentina (8)
Camila Ana López – Colombia (16)
Emilio Ramón Espino Ramos – Panama (5)

North America
Zach Bjornson – United States of 

America (18)
Juan Hoffmaister – United States of 

America (17)
Arunima Sharma – Canada (20)
Elissa Smith – Canada (21)

Europe
Cécile Marie Bordier – France (12)
Mihaela Hrsitova – Bulgaria (7)
Bjarke Andreas Kronborg – Denmark (3)
Dimitri Tasmali – Turkey (13)

U
N

EP

Alan Woo, a past Tunza Youth Advisor for Asia

and the Pacific, welcoming the new advisors.

the Tunza ideals. Nonetheless, everyone
wished the new members well in their two-
year assignment.

Africa
Abdoul Byukusenge – Rwanda (19) 
Edith January – Zimbabwe (14)
Maurice Odera – Kenya (10)
Frances Ojo – Nigeria (2)



Message to all young people from Ahmed
Djoghlaf, Executive Secretary of the
Convention on Biological Diversity

The Convention on Biological Diversity is
about life on Earth, and you are the epitome
of life. By protecting the biodiversity of the
planet, you will protect your future and
preserve life on Earth. You cannot afford to
adopt an observer’s stance on such a vital
issue for your future and the future of our
planet. Indeed you have a tremendous poten-
tial as catalysts for change – the leaders of
tomorrow as well as major stakeholders to
ensure the successful implementation of the
Convention on Biological Diversity.  

Because the Convention on Biological
Diversity is your convention and your pass-
port for tomorrow’s healthy environment, I
call on you to be fully engaged in its
implementation at a time when the Parties 
are actively embarked in a new and exciting
phase aimed at translating its objective into
the day-to-day reality of our global village. The
battle to protect life on Earth is yours, and the
Secretariat of the Convention on Biological
Diversity that I am honoured to head in the
years to come will always be on your side as
your partner and your faithful ally. Let’s join
forces to win this battle – that no one can
afford to lose – and every living human being
on planet Earth will be the winner.

Biodiversity news
International targets and recommendations – including ones in the
Millennium Development Goals (MDGs) and the Convention on Biological
Diversity – are designed to guide everyone’s decisions and reduce the rate
of loss of biological diversity.

But how do we know whether we are making progress towards the targets
or what effect our decisions have? How can we measure biological diversity
and how it is changing?

The Living Planet Index
incorporates data population trends for
more than 1,100 species from around the
world. Its terrestrial index measures
changes in the abundance of 562 forest,
grassland, savannah, desert and tundra
species; the freshwater index is drawn from
populations of 323 species from lakes,
rivers and wetland ecosystems; and the
marine index tracks 267 species from
marine and coastal ecosystems worldwide.
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Biological diversity is complex and far too

difficult to measure in its entirety. Instead,

we measure parts of it and use indicators to

summarize what we know.

Some combine the bits of data into

overall trends, rather like economic and

stock market indicators. WWF’s Living

Planet Index (LPI) – which combines trends

in species populations to give an overall

view of the state of all biodiversity – is one

example. It is a useful approach, but it

depends on having good data. Other

indicators focus on particular components

of biodiversity – such as the fish population

of a lake or sea. 

Only a few, like the LPI, are widely

accepted, and even these cannot be

universally applied, because:

• Different parts of biodiversity matter to

different people. Some depend on

wildlife species for food; others value

the beauty of nature; still others

primarily value the freshwater delivered

by intact ecosystems.

• Data on components of biodiversity are

scarce and variable; there have not yet

been systematic surveys and routine

monitoring of many of its most

important aspects.

Things are improving as more data are

generated and our priorities become

clearer. A project called Biodiversity

Indicators for National Use – involving

Ecuador, Kenya, the Philippines and Ukraine

– showed that many countries already 

have information that can provide useful

indicators. But much needs to be done to

find the best use for such information and 

to establish meaningful and repeatable

measures.

Val Kapos

Scientists believe they have found a new species of mammal deep in the heart of
one of the richest, least studied and most endangered wildlife areas on Earth.

The animal – which looks like a cross between a cat and a fox – appears to be a
carnivore. Caught on an automatic infrared camera set up by WWF researchers in
the forest of the Kayam Menterong National Park in Borneo, the creature is foxy red
with a long, bushy tail. 

Discoveries of mammals are extremely rare: there have been only a handful
worldwide over the past 70 years. Six were found in the 1990s in remote forests in

Viet Nam – a rhino, a rabbit, three
deer and a primate – but they were the
first since the discovery of the
kouprey in that area in 1937. New
carnivores are even rarer. The last to
be found on the island was the Borneo
ferret-badger in 1895.

Over the past decade, the same team
has found 361 other new species in
Borneo – 260 insects, 50 plants, 30
freshwater fish, seven frogs, six

lizards, five crabs, two snakes and a toad – a rate of three a month. But many are
endangered: conservationists fear that newly discovered mammals may become
extinct before they can be studied. 
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Forest and 
woodland

Food 
Timber

Freshwater
Fuelwood

Flood regulation
Disease regulation

Carbon sequestration
Local climate regulation

Medicines
Recreation
Aesthetics 

Spiritual values
Soil stabilization
Animal habitat

Waste processing

Inland water,
rivers and 

other wetlands
Freshwater 

Food
Pollution control
Flood regulation

Sediment retention
Transport

Disease regulation
Nutrient cycling

Recreation and ecotourism
Aesthetic values

Drylands
Food
Fibre

Fuelwood
Local climate regulation

Cultural heritage
Recreation and ecotourism

Spiritual values

Cultivated areas
Food
Fibre

Freshwater
Dyes

Timber
Pest regulation

Biofuels
Medicines

Nutrient cycling
Aesthetic values
Cultural heritage

The state of specific ecosystem services
Nearly two-thirds of nature’s services to humankind are in decline worldwide. In effect, the benefits reaped
from our engineering of the planet have been achieved by running down natural assets.

PROVISIONING SERVICES
Service Subcategory Status Reasons for change

Food Crops � Substantial production 
increase

Livestock � Substantial production 
increase

Capture fisheries � Overharvesting 
Aquaculture � Substantial production 

increase
Wild foods � Habitat destruction

Fibre Timber �� Forest loss in some areas; 
growth in others

Cotton, hemp, silk �� Declining production of 
some; growth of others

Wood fuel � Declining production
Genetic resources � Extinction; crop genetic 

resource loss
Biochemicals, � Extinction; 
natural medicines, overharvesting 
pharmaceuticals
Water Freshwater � Unsustainable human

consumption

Mountain and polar 
Food 
Fibre 

Freshwater 
Erosion control 

Climate regulation
Recreation and ecotourism

Aesthetics 
Spiritual values

Ecosystem

TUNZA Vol 3 No 312

REGULATING SERVICES
Service Subcategory 

Air-quality regulation

Climate regulation Global

Regional and local

Water regulation

Erosion regulation

Water purification and 
waste treatment
Disease regulation

Pest regulation

Pollination

Natural hazard regulation



Urban
parks and gardens

Air-quality regulation
Water regulation

Local climate regulation
Cultural heritage

Recreation
Education

Coastal zones
Food 
Fibre

Timber
Fuel

Climate regulation
Waste processing
Nutrient cycling

Storm and wave protection
Recreation and ecotourism

Aesthetic values

Islands
Food

Freshwater
Recreation and 

ecotourism

Marine 
environment

Food 
Climate regulation

Nutrient cycling
Recreation

CULTURAL SERVICES 
Service Status Reasons for change

Spiritual values � Rapid decline in sacred 
groves and species

Aesthetic values � Decline in quantity and 
quality of natural lands

Recreation and ecotourism �� More areas accessible but 
many degraded Source: MEA

What’s it all worth?
How much are ecosystems worth? It’s
next to impossible to work out the
monetary value of all their products –
such as food, water, timber, medicine,
climate regulation, recreation and
aesthetics – but they are, of course,
essential to our lives and economies.

One attempt to calculate the value 
of ecosystems suggests that the planet’s
forests are worth $4.7 trillion, about one-
tenth of the world’s gross product. To
look at it another way, about half of 
all Western medicines – worth many
billions of dollars – originated in nature.
Aspirin, for example, was originally
synthesized from willow bark.

Humanity has recently made an
unprecedented impact on natural eco-

systems in order to supply itself with
food, water, fibre and energy. Sometimes
the result has helped improve millions of
lives, but more often, quite apart from the
loss of biodiversity, nature’s vital services
have been weakened. Wetlands have
often been drained for farmland – at the
cost of devastating the fisheries that use
them for nurseries – and lose their ability
to cleanse water of pollution. 

Similarly, mass deforestation – from
the Amazon to Indonesia – yields timber
and clears land for agriculture, but at a
terrible price. Local people are hardest hit
as the forest goods and services on which
they depend are lost. But people living
downstream can be flooded out of their
homes because the forests that once held,
and gently released, rainwater have been
felled. And there are worldwide effects
too; fewer trees mean more carbon
dioxide in the atmosphere, and therefore
more global warming.

It is not easy to work out to what
degree natural systems can be safely
exploited since they are not fully
understood – partly because they are
rarely valued. But once they are lost, it is
difficult, often impossible, to restore them.

This is all likely to get worse in
coming decades. So what can be done?
Quite a lot, actually. Information cam-
paigns can alter attitudes. Certification
programmes that identify sustainably
produced products help consumers buy
green. Some governments now pay
landowners who manage their lands to
preserve water quality, absorb carbon
dioxide or conserve other ecosystem
services. Creating national parks and
other protected areas – and providing
more money and management support 
to the existing ones – also helps. Many
businesses already develop environ-
mentally friendly technologies, and they
can be encouraged to do more. Protecting
biodiversity, in its turn, requires such
diverse responses.

services

Biodiversity 13

Status Reasons for change

� Decline in 
atmosphere’s ability 
to cleanse itself

� Net source of carbon 
sequestration since 
mid 20th century

� Preponderance of 
negative impacts

�� Varies depending on 
area

� Increased soil 
degradation

� Declining water 
quality

�� Varies depending on 
ecosystem change

� Natural control 
degraded by the use 
of pesticides

� Apparent global 
decline in abundance 
of pollinators

� Fewer natural buffers 
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B
razil nuts have long been a source of
food to the indigenous people of the
Amazon rainforest. The nuts are so

important to these people that they have
even used them as currency. But the true
value of the Brazil nut is far greater, for it
embodies biodiversity at work.

The Brazil nut tree, Bertholletia excelsa,
which can live for 1,000 years, grows wild in
Bolivia, Brazil, Colombia, Ecuador, Peru and
Venezuela. Only one of the world’s millions of
insect species, the orchid bee (also known as
the euglossine bee), can pollinate it, which
causes the development of a woody pod
containing about 20 nuts. 

Similarly, there is only one natural way
for the nuts to leave the pod. The agouti, a
large rodent, breaks the tough outer shell
with its extremely sharp teeth. After eating its
fill, the animal buries the rest for later,
inadvertently planting new trees.

People find the nuts delicious too. They

are also used to make cooking oils, skin-
care products and livestock feed. The empty
seed pods sometimes serve as bowls and
cups, while other parts of the tree, rich in
antioxidants, are brewed into tea to treat
stomach aches or liver ailments. 

The Brazil nut industry generates tens of
thousands of jobs. Over a decade, it seems to
be more profitable to harvest a forest for the
nuts than to cut it for timber or clear it for
pasture.

The Brazil nut tree typifies the Amazon’s
delicate web of life. Many plants and animals
– besides orchid bees, agoutis and Brazil nut
harvesters – depend on it. Damselflies, for
example, breed in rainwater in the empty
seed pods.

And new sustainable uses for the tree
keep emerging. Scientists are now exper-
imenting to see whether it can be used to
decontaminate land because it naturally
sucks up radioactivity from the ground.

R ubber gloves, embroidered
belts and mushroom soup –
what do they have in common? 

All are made from so-called ‘non-timber
forest products’ (NTFPs) – latex from the
rubber tree, fibre from a bromeliad and,
well, mushrooms – and all are harvested,
processed and sold by forest people in
Mexico and Bolivia.

And that’s just the start. More exam-
ples of NTFPs – biological goods other than
timber collected from forests for human
use – are fruits, nuts, seeds, oils, spices,
resins, gums and fibres, and include 
such internationally known goods as 
Brazil nuts, shea butter, allspice, bamboo 
and honey. 

Just think of tropical forests as a bank
for the 1.2 billion rural poor who depend
on them. The timber is like a savings
account, and the NTFPs are like the interest
paid on it. It is obviously better to spend
the interest than the savings. And NTFPs
are very important to poor rural people –
providing such vital supplies as food,
medicines, building materials and money.

This article arises from a research project funded by the United Kingdom Department for International Development (DFID) for the
benefit of developing countries. The views expressed are not necessarily those of DFID. (R7925 Forestry Research Programme)

Take one community in the Bolivian
Amazon. The men cut grooves in trees,
allowing the latex – the sap – to run out, and
then collect it in cleaned soda cans. The
women then make it into waterproof
ponchos and rubber sacks to hold food and
valuables when crossing rivers, among a
variety of other goods.

In southwestern Mexico, the pita – a
relative of the pineapple – is harvested for
its long spiny leaves. Women and children
scrape the juice from the leaves, pull the
fibre out, clean it and roll it into thread,
which is then used to embroider leather
belts, boots and saddles sold in Mexico and
the United States. Pita fibre can fetch up to
$100 per kilogram. 

Indigenous communities in the hills
above Oaxaca, Mexico, collect matsutake
mushrooms for cash to buy their children’s
school supplies. The mushrooms are flown
fresh to Japan, where they are a delicacy.
Harvesters can earn up to $30 per
kilogram, but yields differ by the year: if
the rains don’t come, the mushrooms 
don’t appear.

Wild 
interest

Elaine Marshall
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How are you enjoying your move to France? 

Being a football player in Brazil was a tremendous opportunity and a dream come
true, as it let me really help my family. I loved Belo Horizonte, and the two clubs I
had the opportunity to play for were very positive and beneficial for my career. And
its people are very warm and friendly.

Europe is very different... the cold weather, the food, the way of life... but I like Lyon
very much. I have a lot of people around to help me, and I’m making new friends.
European football is different, too: the game is very quick, the opposite of how it is
played in Brazil, where it is slower because of the hot weather. And the organization
of the championships here in Europe is taken very seriously, which I find very good
for sports.

I feel I can help my club do well. I know I can improve through training, pushing
myself to the limit and learning how to care for my health.

You come from a very beautiful area – do you feel that we know
enough about the environment?

Brazil is a wonderful country to visit because of its lush forests and beaches, as well
as its variety of different peoples living there together without racism. 

Yes, nature in Brazil is very rich and beautiful. But people who have always lived in
big cities suffer, as they do not know nature. You need to travel to small towns and
villages to see and experience the environment. But I think we actually are taking 
the environment more seriously – people nowadays think more about the future of
their kids.

Have you any thoughts about what young people can do to help
preserve the environment?

Recycling is the best way to preserve nature and its potential. Do not kill 
our forests. It is only in these last years that Brazilians have become conscious of 
these issues.

Knowing more about our planet is of course very important. Young people these days
care more about nature and what is around them – but they need more information
about what is going on and what is happening in other places. I believe that all
countries can teach us something about culture and nature.

Goal recycling

Fred – Frederico Chaves Guedes – is
expected to be one of the stars of next
year’s World Cup. Last season the 22-
year-old Brazilian scored 40 goals in just
43 appearances (including 14 during the
Copa do Brazil, an all-time record) for
Cruzeiro, the club in Belo Horizonte
where Real Madrid’s Ronaldo learned 
his trade. One was the fastest goal in
Brazilian football history, netted after just
3.17 seconds of play. 

Belo Horizonte (beautiful horizon) – the
fourth largest city in Brazil and one of its
main business centres – was built with
wide avenues and leafy suburbs, but 
now it faces problems shared with many
other Latin American cities. Many of its
2.2 million people live in slums, where
they don’t have access to sewage or
freshwater and are threatened by
flooding in winter.

Fred was born in Teofilo Otoni, in Minas
Gerais, also the birthplace of Pelé,
probably the world’s greatest-ever
footballer. Minas Gerais is one of the
states most affected by logging, road-
building and the growth of towns and
cities, which increasingly threaten the
forests covering around three-fifths of
the country, as well as the species that
live in them. Its Atlantic forests – which
are home to up to 8 per cent of all 
the world’s plants and 5 per cent of 
its vertebrates, including 21 primate
species found nowhere else – are par-
ticularly endangered. And agriculture,
pastures and settlements have replaced
trees that used to cover the southern and
eastern parts of the state.

Now Fred wears the No. 11 shirt for
France’s champions, Olympique Lyon.
TUNZA caught up with him there.

P.
 G

ar
di

n/
A

ss
oc

ia
te

d 
Pr

es
s

Biodiversity 15



D
ead or alive, whales
have long been a
matter of life or death

to Provincetown, at the northern tip
of Cape Cod, Massachusetts. Once this was

one of the world’s main whaling centres,
sending boats as far as the Pacific to hunt and
kill the leviathans. Now it makes a living by
taking people to watch whales alive and
unharmed.

People here hunted whales since prehistoric
times, but it was the people of the Cape Cod
peninsula – which juts into the Atlantic from
the northeast United States – who turned it
into an industry.

At first – like whalers for centuries before them
– they hunted so-called right whales, which
swam slowly and floated when dead, making
them the ‘right’ whales to catch. But before

long, hunters killed 
so many that 

their supply
b e c a m e

depleted,

E
veryone, it seems, wants
to go to the Galapagos.
And no wonder: the 13

islands that emerge out of the
Pacific about 1,000 kilometres off

the coast of Ecuador are home to
unique wildlife, which makes them one

of the world’s most sought-after tourist
destinations. 

The number of visitors has tripled over the
last decade, threatening what they have come

to see: one of the 20 most biologically diverse
places on the planet, with at least 4,500
species of butterfly, 358 amphibian species
and 258 mammal species. More than 60,000
people and almost 90 tourist vessels visit the
islands each year, contributing about $100
million to the Ecuadorian economy.

Ecuador has been trying for decades to
reconcile tourism with conservation. From
the start of tourism in the islands in 1967,

eight years after the Galapagos National
Park was established, it insisted that

visitors must eat, live and sleep on the

Evolving protection

From harpoons to binoculars
and whalers turned to killing sperm whales.
These became the oil wells of their day,
having their blubber turned into lamp oil, can-
dles, soaps and cosmetics, animal feeds and
margarine. Their meat provided food, and 
their bones were used to make tools, buttons
and corsets.

The industry peaked in 1846, when 736 boats
operated out of Cape Cod and its offshore island,
Nantucket, providing work for 70,000 people
and producing 43 million litres of oil a year. It
was immortalized in Herman Melville’s Moby
Dick – based on a true story of a whale ramming
a ship – published just five years later.

Over the next century, industrial whaling
spread worldwide, decimating species after
species, including humpback, fin and blue
whales. Commercial whaling was finally
banned a quarter of a century ago – though
some hunting continues under the guise of
‘scientific whaling’ for research. At the time of
the ban, whaling nations protested that it
would devastate local economies and cost
jobs. Environmentalists replied that whales
would be worth more alive than dead, as
people would pay to be taken to see them in
the wild – and so it has proved.

Today, the tourism indus-
try provides 60-70 per cent
of Provincetown’s jobs, and
the proportion is increasing. It
is the same story around the world:
87 countries and territories now offer whale-
watching tours. The number of people going
on such tours has increased by 12 per cent
annually since 1991 and now tops 10 million a
year. And the amount of money tourists spend
each year in local economies – on tour tickets,
travel, food, hotels, souvenirs and so on –
has grown from around $320 million in
1991 to well over $1 billion.

But as the popularity of whale-watching
grows, so does the number of boats
endangering sea life and the whales them-
selves, diminishing the experience for the
tourists. Solutions might include issuing a
restricted number of permits or only allowing
whale watching in certain areas, since – like all
forms of ecotourism – it must be practised
sensitively and sustainably if it is to ensure a
long-term future both for the whales and
for the human communities that
depend on them.

tour boats – the only way to reach the islands
– to minimize impact. It has designated
zones for tourists’ use and set limits on the
numbers allowed at any one time. All must
be accompanied by a licensed guide, who
both teaches about the local environment
and monitors it. Tourists must also stay on
marked trails, leaving some areas untouched.
And half the revenue from tourism goes to
strengthen the National Park.

Nevertheless, threats remain, as the increasing
population of both inhabitants and tourists
increases the demand on local resources and
generates more waste. And still more and
more people want to come to the place that
sparked Darwin’s understanding of evolution.
Policies will have to evolve to keep pace, to
make sure it is not destroyed.
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W
alk through the cloud forests of
Costa Rica. Go see elephants, giraffes
and other animals in the game parks of

Kenya, South Africa or the United Republic of Tanzania.
Photograph tigers in Kanha National Park, India; dive
among the corals of Australia’s Great Barrier Reef or the
Red Sea; or travel across Greenland’s arctic wastes. Take
your own tent, or stay in encampments or local villages – or
even in luxury hotels. Ecotourism like this is increasing
every year.

Tourism is now the world’s largest industry – employing
one in 10 of working people on the planet. They are
needed to organize and operate the 800 million trips we
take each year – a figure likely to double within 15 years.
And, of course, tourism is not just about foreign travel:
more than half the visitors to India’s national parks are its
own citizens.

Of course, as many countries and particular destinations
increasingly realize, the draw is often the natural
environment. One in every 10 tourists is already an
ecotourist, and the proportion is increasing as more and
more people live in towns and cities but want to
experience wild spaces and species. 

Ecotourism was officially defined by the United Nations
World Ecotourism Summit as travel that:

• Contributes actively to conserving natural and 
cultural heritage.

• Includes local and indigenous communities in its 
planning, development and operation, and contributes 
to their well-being.

• Interprets the natural and cultural heritage of the 
destination to visitors.

• Lends itself better to independent travellers and 
organized tours for small groups.

Mass tourism has often harmed natural habitats, overused
water and other resources and generated pollution and

wastes – both in such hugely popular resorts as 
the Mediterranean coast and in remote ones

like the Himalayas, where litter just
doesn’t biodegrade. 

We must try to tread as lightly as possible on the
natural world and to respect local communities by:

Learning about the places we visit, and finding out about
appropriate cultural behaviour

Protecting nature and trying not to damage or remove
endangered plants or animals, or buying products made
from them

Supporting the local community by, for example, buying
local products, eating locally produced food and staying in
locally owned accommodation

Minimizing environmental impact by disposing of
rubbish carefully, and keeping our use of water and
electricity as low as possible

Thinking about our impact: as guests, we shouldn’t do
anything we wouldn’t do at home

We go on holiday for good experiences. Let’s make them good
for the people and environments we visit too. 

Eco
tourism
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Extinction ahead Chimpanzees

It’s hard to work out just how
many chimpanzees – which
share more than 98 per cent of

our DNA – are left; reporting is
inaccurate and incomplete. But
their numbers have been crashing,
and even the most generous esti-
mates place their numbers world-
wide as no bigger than the human
population of Bonn, Germany.
They are clearly endangered and
could well soon be extinct in the
wild. Habitat loss, the pet trade 
and hunting for bushmeat are the
main culprits. 

TOTAL ESTIMATED CHIMP POPULATION
1900: 2 million

1960: 1 million

2003: 172 000-301 000

ESTIMATED CHIMP POPULATION IN REPUBLIC OF EQUATORIAL GUINEA

1989-90: 990-2 450

Source: World Atlas of Great Apes and their Conservation. UNEP-WCMC, 2005.

I first heard about Sendje when I saw two
dead adult chimpanzees in the bushmeat
market in Malabo, Equatorial Guinea.
That was not an unusual sight – but this
time, one was a lactating mother. Then I
heard about a live baby chimp being driven
away from the market; a taxi driver was
going to try to sell it to foreigners. That
night, a group of Europeans at a disco
bought Sendje because they felt sorry for
her and thought they might return her to
the forest. But without her mother, she
would have starved or quickly been taken
by a predator or scavenger. 

Her new owners soon found they couldn’t
look after her and brought her, by now
semiconscious, to me. Chimpanzees drink
their mother’s milk for up to 18 months, so
I revived her with powdered milk supple-
mented with vitamins and calcium. Within
a week her coat regained its sheen, and she
became quite active.

Young chimpanzees are demanding, needing
up to three feeds and three diaper changes
during the night. And for its first 18
months, a chimpanzee does not let go of 
its mother or another member of its
community. Sleeping with a furry creature
through a sweaty tropical night and having
to shower to the constant accompaniment of
ear-piercing screeches and bites are just two
things a chimp-sitter must get used to. And
I couldn’t take Sendje out of the house in
case people thought I was interested in
buying other captured wildlife.

A friend working for an American oil
company helped find two daytime chimp-

sitters and a garden with plenty of trees for
Sendje to climb. By night, the same friend
and I took turns taking care of her. But this
could not go on; by the time she was two
or three, Sendje would be very strong – and
actually dangerous.

What hope was there for her? There are no
animal sanctuaries in Equatorial Guinea
and no way of reintroducing her to the
forest. After much research and discussion
with primate experts, we finally found the
Sanaga-Yong Chimpanzee Rescue Centre
in neighbouring Cameroon, which agreed
to take her. 

Vaccinations were administered, and export
and import papers processed; moving
protected species between countries is
highly regulated. Sendje finally made the
journey in the oil company’s executive jet. If
she remains healthy, she could live at the
sanctuary among other chimpanzees for 
50 years, and might even become a mother
herself. But she can never return to the
forest life she knew. 

The well-meaning people who bought
Sendje did save her from the cooking pot,
but they also unwittingly contributed to
the trade in orphaned chimps. If hunters
are rejected often enough by potential
customers, they will eventually realize that
endangered apes are not worth capturing.
It would also help if the laws protecting
endangered species were enforced. If 
these things were to happen, Sendje’s sad
experiences could be among the last of
their kind for one of our nearest biological
relatives.

Brigid Barry
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Until a chimpanzee 
is 18 months old, it 
does not let go of 
its mother. So who does an
orphaned chimp cling to?

Faced with rejection, 
hunters will ultimately realize
that endangered apes are not
worth catching.

Sendje’s story

TUNZA Vol 3 No 318



Everyone has heard of the
Great Barrier Reef. But what
about the Great Sea Reef?

Largely uncharted, this reef covers 20
million hectares of the Pacific around
Fiji’s many islands and contains a stag-
gering array of biological diversity. Or 
so we are beginning to learn. The first-
ever comprehensive survey of the reef,
carried out in 2005, revealed
thousands of hitherto undis-
covered species and
unique mangrove is-
land habitats. But it
also identified serious
threats, including over-
fishing, illegal and poison
fishing and sand dredging. 

Fiji realized that these threats were
endangering its heritage, people’s live-
lihoods and the potential for developing
ecotourism. The chiefs of 40 fishing
communities worked with local and
international groups to establish the
country’s first marine protected areas
(MPAs) on the Great Sea Reef. 

The country is determined to establish a
network of these areas covering 30 per
cent of its waters. In all, nearly 39 million
hectares – an area almost the size of
Zimbabwe – will be protected. The areas
will include ‘tabu’ zones, where fishing
or harvesting of other marine resources is
permanently banned. 

Fiji’s example is important because the
seas have largely been left out of a
successful conservation drive. In 1987,
the Brundtland Report – which launched
the concept of sustainable development –
called for 12 per cent of the world’s land
area to be protected. In spite of huge
scepticism, this was achieved within 15
years. However, only 1 per cent of the
world’s oceans is similarly safeguarded.

Special places have been set aside for
protection since the dawn of history.
India’s sacred groves and Greece’s Mount
Olympus, for example, have been revered
for thousands of years. Later, rulers set
aside woods and heathlands in which 
only they could hunt. But modern
protected areas originated in the second
half of the 19th century, when Yosemite
and Yellowstone National Parks were
established in the United States of
America.

Parks were first set up to protect
spectacular scenery and provide rec-
reation, but they soon evolved to include

ecosystems rich in diversity and
habitats of threatened species.

Now more than 102,000 pro-
tected areas cover more 
than 18.8 million square

kilometres.

Up to 80 per cent of protected areas 
are thought to be safeguarded only in
name, and are not actively managed.
Conservationists press for these to be
made more effective, as well as for new
ones to be established. They stress the
important things protected areas do
besides protecting biodiversity – such as
preserving water supplies and protecting
against flooding.

As the climate changes, ‘biological
corridors’ are needed to connect parks, to
allow species to move as conditions alter.
One such network is being established by
the governments of Cameroon, Central
African Republic, Chad, the Democratic
Republic of the Congo (DRC), Equatorial
Guinea, Gabon and Republic of the
Congo. This unusual agreement between
neighbouring countries, signed in 2005,
will formally protect the unique forest of
central Africa and more than 7.5 per cent
of all the Congo basin, which is possibly
even richer in diversity than the Amazon.
It will allow threats such as poaching 
and illegal logging – which imperil the
livelihoods and culture of local Pygmy
communities – to be tackled throughout 
a forest, without being
limited by national
boundaries. 
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North America

Cranberry

Sunflower

Turkey

Central America

Avocado

Maize

Tomato

Vanilla

South America

Cocoa

Peanut

Pineapple

Potato

Pumpkin

Mediterranean

Asparagus

Celery

Mint

Oat

Cabbage

Middle East

Alfalfa

Barley

Fig

Goat

Lentil

Pea

Pig

Rye

Sheep

Food for thought
Crops were first developed in the Middle East about 11,000 years ago. Ever since, farmers
have bred new crop varieties, resulting in great diversity. 

About 3,000 plant species have been used as food at one time or another. Some 75,000
– more than a quarter of all known species – are edible. And yet only 15-20 are of major
economic importance in today’s globalized agriculture. Wheat, rice and maize provide
half the world’s food; along with barley, they occupy about 500 million hectares
worldwide.

Since 1900, about 75 per cent of the genetic diversity of agricultural crops has been lost.
India now has fewer than 50 rice varieties, where once it had 30,000. 

It is a similar story for livestock. More than 40 mammal and bird species have been
domesticated, 12 of them now important for global agriculture. Cattle, pigs, goats and
sheep – the four main mammalian livestock species – have diversified into more than
4,000 recognized breeds, but many of these are also being lost. 

Half of the animal breeds farmed in Europe in the 1900s are now extinct. Of the 3,800
breeds of cattle, water buffalo, goats, pigs, sheep, horses and donkeys catalogued by the
Food and Agriculture Organization (FAO), 16 per cent have become extinct and another 15
per cent are considered rare.

Our food supplies depend on genetic resources, but these are disappearing as natural
habitats are depleted, degraded and destroyed. The extinction of one plant can cause the
loss of as many as 30 kinds of animals and insects that depend on it. 

Gene banks have been established in about 60 countries but are costly. Their seeds are
vulnerable to disease and cannot be stored indefinitely without deteriorating. Such
banks may be useful as a genetic store, but they cannot compensate for the wild.
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* Varieties held at the US National Seed
Storage Laboratory, 

Colorado State University

Food Per cent loss in 
20th century

Asparagus 98
Bean 95
Carrot 93
Lettuce 93
Onion 94
Pea 94
Radish 94
Spinach 94
Squash 88
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Variety – the price of life
Traditional crops and animal breeds are disappearing as intensive agriculture advances,
particularly in much of the developing world.

As monocultures spread, the soil loses organic matter and, usually, fertility too. Pests
become less diverse, but there are more of them. More pesticides and fertilizers are used
to counter the changes. This can accelerate soil degradation, and it can make pests and
diseases resistant to the chemicals used to fight them. The way to beat them is to
interbreed crops every five to 15 years – often with wild strains.

This worked with stripe rust, a wheat disease that reached epidemic proportions in the
United States in the 1960s. Montana was losing a third of its crop to the disease each
year, but genes from a wild wheat in Turkey provided resistance to it and 50 other
diseases, saving millions of dollars a year. 

Similarly, the genetic make-up of maize was strengthened by the 1977 discovery of Zea

diploperennis, believed to be maize’s ancestor and described as the botanical find of the
century. When bred with cultivated strains, it gives resistance to seven major diseases,
including a leaf fungus that caused more than $2 billion in losses in the Corn Belt in the
1970s. Even if only 1 per cent of US crops benefits from it, estimates suggest the savings
would be $250 million per year.

Unfortunately, as monoculture advances, destroying variety and thus important genetic
resources, it kills off its potential saviours.

Horn of Africa

Coffee

Mustard

Okra

Yam

Central Asia

Almond

Apple

Carrot

Cucumber

Garlic

Onion

Spinach

India/Indo-Malaya

Ginseng

Peach

Radish

Rice

Soybean

Tea

Cardamom

Turnip

Southeast Asia

Apricot

Banana

Eggplant

Lemon

Sugar cane

Tangerine
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Animal Number of Number of 

breeds breeds at risk

Cattle 787 135

Sheep 920 119

Goat 351 44

Pig 353 69

Buffalo 72 2

Horse 384 120

Total 2 867 489 

Farm animals 
and their risk of extinction

during the 1990s
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You can find them in myriad shapes, from

mushrooms to moose antlers, cabbages 

to table tops, wire strands to wrinkled

brains. There are almost a thousand

species of coral, making up reefs that are

the most diverse habitats in the oceans.

Four thousand fish species depend on

them, and they are economically as well

as ecologically important, providing about

a quarter of the fish catch in Asia and

attracting tourists. More than 10 million

people visit Australia’s Great Barrier
Reef each year, for example. Yet 70 per

cent of the world’s reefs have already been

destroyed or are threatened by pollution,

overfishing and coastal development.

Global warming presents an even greater

danger, as corals are highly vulnerable to

changes in water temperature.

The oldest living thing on Earth is 

a tree called Methuselah. More

specifically, it is a bristlecone pine,

living high in the harsh environment

of California’s White Mountains. At

almost 4,800 years old, it is as ancient 

as the pyramids, and several other trees 

in the area have survived more than 

four millennia. Yet they have done very

well in extremely poor soil, at an altitude

of 3,000-3,500 metres, in a place where

the level of moisture in the air on 

a summer’s day is the lowest found

anywhere on Earth. That is part of the

secret of their success: by adapting to

grow where no other trees can, they 

have remained free of competition. Their

needles live for two or three decades, and

even the oldest of the pines can produce

cones with viable seeds.

The rosy periwinkle, a pretty but

ordinary-looking plant from Madagascar,

has saved countless lives. Traditional

healers used it to treat diabetes, and when

modern scientists started investigating,

they found, almost by chance, that it con-

tained two vital cancer-fighting substances.

Vincristine, for example, has helped

increase the chance of children surviving

leukemia from 10 to 95 per cent. And

They seem like the most inhospitable

environments on Earth, yet they teem with

life. Hydrothermal vents deep in the

world’s oceans spew out super-hot water,

which is rich in minerals but often

extremely toxic. Giant tube worms, huge

clams and eyeless shrimps, among other

species, have adapted to live there,

creating thriving communities on the

otherwise barren ocean floor. First

discovered in 1977, the vents have

revolutionized views of life. Until then, it

was thought that no life could exist

without sunlight, which penetrates only

about 100 metres down; most vents are

about 2,000 metres beneath the surface.

Now scientists believe that it may have

been at sites like these that life on Earth

first began.
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Rice has been cultivated for 10,000 years,

and it now feeds almost half of humanity.

But in the last decades, it has been

transformed by the development of

‘miracle’ strains at the International Rice

Research Institute in the Philippines. The

most widespread, code-named IR36, was

developed from two mutated seeds found

in Uttar Pradesh, India. Highly resistant to

many pests and diseases, it also matures

much faster than traditional varieties. It

and other new varieties developed at the

Institute have more than doubled rice

production, feeding an extra 700 million

people. These varieties are grown across

70 per cent of the world’s rice fields. This

has its own dangers, however, as large

expanses of the same variety of any crop

are vulnerable to any disease or pest that

evolves to threaten it.

The Norwegians thought they were

mermen; Jules Verne described a battle

with one in his classic 20,000 Leagues

Under the Sea. Tales were told about the

giant squid for centuries, fuelled by

occasional dead specimens washed up on

land. The biggest, found in New Zealand 

in 1887, was over 16 metres long. Scars 

on captured sperm whales showed that 

the two giants fought titanic underwater

battles. Then, two years ago, Japanese

researchers photographed a giant squid in

the wild, deep in the Pacific, for the first

time. But by then it had already been

surpassed: the year before, an even bigger,

meaner species – the colossal squid – had

been recovered from the Antarctic.

Many of the world’s richest spots for

biodiversity were refuges from the ice

ages that gripped Earth between 2.4

million and 10,000 years ago. These

dramatically altered habitats across the

planet: much of its tropical forests turned

to savannah, for example. Animal and

plant species survived – and evolved

separately – in these isolated ‘refugia’.
When the ice retreated, they moved out to

colonize the planet again. Many refugia

are in tropical forests and host a vast 

array of mammals, birds, reptiles, insects 

and plants, but they are also found else-

where. In Australia, the temperate Blue

Mountains turned to sand dunes, but 

the ancient Wollemi pine survived in

strongholds in damp valleys. Perhaps

more surprisingly, some parts of the North

American Arctic remained ice-free, pro-

viding refuges for the species that now

dominate the continent.

WONDERS

vinblastine is often used to treat Hodgkin’s

disease. Worldwide sales top $75 million a

year, but little of this money has found its

way back to Madagascar, one of the world’s

poorest countries. Now international agree-

ments are trying to ensure that more of the

profits from the many plant and animal

species that have provided great benefits to

medicine and agriculture return to their

countries of origin.
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BIODIVERSITY IS EVERYWHERE...

Live it!
See it!

RESPECT IT
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