
 

 

 

“That’s the Truth” Episodes #17-20 Backgrounder 

Episode 17: Biodiversity for You and Me 

Episode 18: Extinction Stinks! 

Episode 19: Biodiversity for the Win! 

Episode 20:  Interconnecting the Dots 

TOPIC:  What is biodiversity and why is it important?  

CURRICULUM CONNECTIONS 
Grade 1 Science Topic E: Needs of Plants and Animals 

Grade 2 Science Topic E: Small Crawling and Flying Animals 
Grade 3 Science Topic E: Animal Life Cycles 

Grade 4 Topic A: Waste and our World 
Grade 4 Science Topic E: Plant Growth and Changes  

Grade 5 Science Topic E: Wetland Ecosystems 
Grade 6 Science Topic E: Trees and Forests  

Quick Facts 

• Biodiversity refers to the variety of living species on Earth, including plants, animals, 
bacteria, and fungi - in all its forms and all its interactions. 

• It represents the knowledge learned by evolving species over millions of years about 
how to survive through the vastly varying environmental conditions Earth has 
experienced 
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• Scientists have estimated that there are around 8.7 million species of plants and animals 

in existence.  

• Only around 1.2 million species have been identified and described so far, most of which 

are insects. This means that millions of other organisms remain a complete mystery.  

• Scientists study how many species exist in single ecosystems, such as a forest, grassland, 
tundra, or lake. 

•  Ecosystems that host the most biodiversity tend to have ideal environmental conditions 
for plant growth, like the warm and wet climate of tropical regions. 

• All of the Earth’s species work together to survive and maintain their ecosystems.  

• Many species provide important benefits to humans, including food, clothing, and 

medicine. 

• The air you breathe, the water you drink and the food you eat all ultimately rely on 
biodiversity. Some examples are obvious: without plants there would be no oxygen and 
without bees to pollinate there would be no fruit or nuts. 

• Other examples are less obvious – coral reefs and mangrove swamps provide invaluable 

protection from cyclones and tsunamis for those living on coasts, while trees can absorb 

air pollution in urban areas. 

• Much of the Earth’s biodiversity is in jeopardy due to human consumption and other 

activities that disturb and even destroy ecosystems. Pollution, climate change, and 

population growth are all threats to biodiversity. 

• Some scientists estimate that half of all species on Earth will be wiped out within the 

next century.  

• Conservation efforts are necessary to preserve biodiversity and protect endangered 

species and their habitats.   

 

Discussion Questions 

• What does “biodiversity” mean? 

• Why is biodiversity important?  

• What are some examples of how we (and plants and animals) rely on biodiversity for 

survival?  

• Explain “extinction” and “endangered species” and give some examples 

• What are some of the threats to biodiversity?  

• How can people help preserve biodiversity?  



3 

Follow-Up Ideas:  

• Dive deeper! Check out these kid-friendly resources: 

Websites 
https://www.amnh.org/explore/ology/biodiversity/what-is-biodiversity 

https://kids.britannica.com/students/article/biodiversity/317516 

https://kids.nationalgeographic.com/explore/science/declincing-biodiversity/ 

 
Videos 
https://www.youtube.com/watch?v=-Sybgof-X2k 

https://www.youtube.com/watch?v=iR2AyybowPc 

https://www.youtube.com/watch?v=ki8Ia8WF5d0 

 

• Lesson Plans and Activities: 

http://naturealberta.ca/wp-content/uploads/2013/02/Promoting-Citizen-Science-in-
Alberta.pdf 

https://www.generationgenius.com/activities/biodiversity-of-life-on-earth-activity-for-kids/ 

http://www.fao.org/3/a-ax742e.pdf 

https://www.kcedventures.com/blog/outdoor-science-biodiversity-for-kids 

 

Source Articles & Links 

Biodiversity – National Geographic Encyclopedia  
 

Biodiversity is a term used to describe the enormous variety of life on Earth. It can be used 
more specifically to refer to all of the species in one region or ecosystem. Biodiversity refers to 
every living thing, including plants, bacteria, animals, and humans. Scientists have estimated 
that there are around 8.7 million species of plants and animals in existence. However, only 
around 1.2 million species have been identified and described so far, most of which are insects. 
This means that millions of other organisms remain a complete mystery.  

Over generations, all of the species that are currently alive today have evolved unique traits 
that make them distinct from other species. These differences are what scientists use to tell 
one species from another. Organisms that have evolved to be so different from one another 
that they can no longer reproduce with each other are considered different species. All 
organisms that can reproduce with each other fall into one species. 

https://www.amnh.org/explore/ology/biodiversity/what-is-biodiversity
https://kids.britannica.com/students/article/biodiversity/317516
https://kids.nationalgeographic.com/explore/science/declincing-biodiversity/
https://www.youtube.com/watch?v=-Sybgof-X2k
https://www.youtube.com/watch?v=iR2AyybowPc
https://www.youtube.com/watch?v=ki8Ia8WF5d0
http://naturealberta.ca/wp-content/uploads/2013/02/Promoting-Citizen-Science-in-Alberta.pdf
http://naturealberta.ca/wp-content/uploads/2013/02/Promoting-Citizen-Science-in-Alberta.pdf
https://www.generationgenius.com/activities/biodiversity-of-life-on-earth-activity-for-kids/
http://www.fao.org/3/a-ax742e.pdf
https://www.kcedventures.com/blog/outdoor-science-biodiversity-for-kids
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Scientists are interested in how much biodiversity there is on a global scale, given that there is 
still so much biodiversity to discover. They also study how many species exist in single 
ecosystems, such as a forest, grassland, tundra, or lake. A single grassland can contain a wide 
range of species, from beetles to snakes to antelopes. Ecosystems that host the most 
biodiversity tend to have ideal environmental conditions for plant growth, like the warm and 
wet climate of tropical regions. Ecosystems can also contain species too small to see with the 
naked eye. Looking at samples of soil or water through a microscope reveals a whole world of 
bacteria and other tiny organisms. 

Some areas in the world, such as areas of Mexico, South Africa, Brazil, the southwestern United 
States, and Madagascar, have more biodiversity than others. Areas with extremely high levels 
of biodiversity are called hotspots. Endemic species—species that are only found in one 
particular location—are also found in hotspots. 

All of the Earth’s species work together to survive and maintain their ecosystems. For example, 
the grass in pastures feeds cattle. Cattle then produce manure that returns nutrients to the soil, 
which helps to grow more grass. This manure can also be used to fertilize cropland. Many 
species provide important benefits to humans, including food, clothing, and medicine. 

Much of the Earth’s biodiversity, however, is in jeopardy due to human consumption and other 
activities that disturb and even destroy ecosystems. Pollution, climate change, and population 
growth are all threats to biodiversity. These threats have caused an unprecedented rise in the 
rate of species extinction. Some scientists estimate that half of all species on Earth will be 
wiped out within the next century. Conservation efforts are necessary to preserve biodiversity 
and protect endangered species and their habitats.   

https://www.nationalgeographic.org/encyclopedia/biodiversity/ 

 
 
What is biodiversity and why does it matter to us?  

What is biodiversity? 

It is the variety of life on Earth, in all its forms and all its interactions. If that sounds 
bewilderingly broad, that’s because it is. Biodiversity is the most complex feature of our planet 
and it is the most vital. “Without biodiversity, there is no future for humanity,” says Prof David 
Macdonald, at Oxford University. 

The term was coined in 1985 – a contraction of “biological diversity” – but the huge global 
biodiversity losses now becoming apparent represent a crisis equalling – or quite possibly 
surpassing – climate change. 

More formally, biodiversity is comprised of several levels, starting with genes, then individual 
species, then communities of creatures and finally entire ecosystems, such as forests or coral 
reefs, where life interplays with the physical environment. These myriad interactions have 
made Earth habitable for billions of years. 

https://www.nationalgeographic.org/encyclopedia/biodiversity/
https://www.theguardian.com/environment/biodiversity
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A more philosophical way of viewing biodiversity is this: it represents the knowledge learned by 
evolving species over millions of years about how to survive through the vastly varying 
environmental conditions Earth has experienced. Seen like that, experts warn, humanity is 
currently “burning the library of life”. 

Do animals and bugs really matter to me? 

For many people living in towns and cities, wildlife is often something you watch on television. 
But the reality is that the air you breathe, the water you drink and the food you eat all 
ultimately rely on biodiversity. Some examples are obvious: without plants there would be no 
oxygen and without bees to pollinate there would be no fruit or nuts. 

Others are less obvious – coral reefs and mangrove swamps provide invaluable protection from 
cyclones and tsunamis for those living on coasts, while trees can absorb air pollution in urban 
areas. 

Others appear bizarre – tropical tortoises and spider monkeys seemingly have little to do with 
maintaining a stable climate. But the dense, hardwood trees that are most effective in 
removing carbon dioxide from the atmosphere rely on their seeds being dispersed by these 
large fruit-eaters. 

When scientists explore each ecosystem, they find countless such interactions, all honed by 
millions of years of evolution. If undamaged, this produces a finely balanced, healthy system 
which contributes to a healthy sustainable planet. 

The sheer richness of biodiversity also has human benefits. Many new medicines are harvested 
from nature, such as a fungi that grows on the fur of sloths and can fight cancer. Wild varieties 
of domesticated animals and crops are also crucial as some will have already solved the 
challenge of, for example, coping with drought or salty soils. 

If money is a measure, the services provided by ecosystems are estimated to be worth trillions 
of dollars – double the world’s GDP. Biodiversity loss in Europe alone costs the continent about 
3% of its GDP, or €450m (£400m), a year. 

From an aesthetic point of view, every one of the millions of species is unique, a natural work of 
art that cannot be recreated once lost. “Each higher organism is richer in information than a 
Caravaggio painting, a Bach fugue, or any other great work,” wrote Prof Edward O Wilson, often 
called the “father of biodiversity”, in a seminal paper in 1985. 

Just how diverse is biodiversity? 

diverse. The simplest aspect to consider is species. About 1.7 million species of animals, plants 
and fungi have been recorded, but there are likely to be 8-9 million and possibly up to 100 
million. The heartland of biodiversity is the tropics, which teems with species. In 15 hectares 
(37 acres) of Borneo forest, for example, there are 700 species of tree – the same number as 
the whole of North America. 

https://www.frontiersin.org/articles/10.3389/fevo.2017.00175/full#h6
https://liberiafti.files.wordpress.com/2013/08/wilson_biological-diversity-crisis.pdf
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Recent work considering diversity at a genetic level has suggested that creatures thought to be 
a single species could in some cases actually be dozens. Then add in bacteria and viruses, and 
the number of distinct organisms may well be in the billions. A single spoonful of soil – which 
ultimately provides 90% of all food – contains 10,000 to 50,000 different types of bacteria. 

The concern is that many species are being lost before we are even aware of them, or the role 
they play in the circle of life. 

How bad is it? 

Very. The best studied creatures are the ones like us – large mammals. Tiger numbers, for 
example, have plunged by 97% in the last century. In many places, bigger animals have already 
been wiped out by humans – think dodos or woolly mammoths. 

The extinction rate of species is now thought to be about 1,000 times higher than before 
humans dominated the planet, which may be even faster than the losses after a giant meteorite 
wiped out the dinosaurs 65m years ago. The sixth mass extinction in geological history has 
already begun, according to some scientists. 

Lack of data means the “red list”, produced by the International Union for Conservation of 
Nature, has only assessed 5% of known species. But for the best known groups it finds many are 
threatened: 25% of mammals, 41% of amphibians and 13% of birds. 

Species extinction provides a clear but narrow window on the destruction of biodiversity – it is 
the disappearance of the last member of a group that is by definition rare. But new studies are 
examining the drop in the total number of animals, capturing the plight of the world’s most 
common creatures. 

The results are scary. Billions of individual populations have been lost all over the planet, with 
the number of animals living on Earth having plunged by half since 1970. Abandoning the 
normally sober tone of scientific papers, researchers call the massive loss of wildlife a 
“biological annihilation” representing a “frightening assault on the foundations of human 
civilisation”. 

What about under the sea? 

Humans may lack gills but that has not protected marine life. The situation is no better – and 
perhaps even less understood – in the two-thirds of the planet covered by oceans. Seafood is 
the critical source of protein for more than 2.5 billion people but rampant overfishing has 
caused catches to fall steadily since their peak in 1996 and now more than half the ocean is 
industrially fished. 

What about bugs – don’t cockroaches survive anything? 

More than 95% of known species lack a backbone – there are about as many species in 
the staphylinidae family of beetles alone as there are total vertebrates, such as mammals, fish 
and birds. Altogether, there are at least a million species of insect and another 300,000 spiders, 
molluscs and crustaceans. 

https://www.newscientist.com/article/dn25645-we-are-killing-species-at-1000-times-the-natural-rate/
https://www.theguardian.com/science/2006/may/02/biodiversity.conservationandendangeredspecies
https://www.theguardian.com/science/2006/may/02/biodiversity.conservationandendangeredspecies
https://www.theguardian.com/environment/2017/jul/10/earths-sixth-mass-extinction-event-already-underway-scientists-warn
https://www.theguardian.com/environment/2017/jul/10/earths-sixth-mass-extinction-event-already-underway-scientists-warn
http://www.iucnredlist.org/
https://www.iucn.org/theme/species/our-work/iucn-red-list-threatened-species
https://www.iucn.org/theme/species/our-work/iucn-red-list-threatened-species
https://www.theguardian.com/environment/2014/sep/29/earth-lost-50-wildlife-in-40-years-wwf
https://www.theguardian.com/environment/2017/jul/10/earths-sixth-mass-extinction-event-already-underway-scientists-warn
https://www.theguardian.com/environment/2016/jan/19/overfishing-causing-global-catches-to-fall-three-times-faster-than-estimated
https://www.theguardian.com/environment/2018/feb/22/half-of-worlds-oceans-now-fished-industrially-maps-reveal
https://www.theguardian.com/environment/2018/feb/22/half-of-worlds-oceans-now-fished-industrially-maps-reveal
https://en.wikipedia.org/wiki/Rove_beetle
https://www.nationalgeographic.com/magazine/2013/04/species-hunt/
https://www.nationalgeographic.com/magazine/2013/04/species-hunt/
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But the recent revelation that 75% of flying insects were lost in the last 25 years in Germany – 
and likely elsewhere – indicates the massacre of biodiversity is not sparing creepy crawlies. And 
insects really matter, not just as pollinators but as predators of pests, decomposers of waste 
and, crucially, as the base of the many wild food chains that support ecosystems. 

“If we lose the insects then everything is going to collapse,” says Prof Dave Goulson of Sussex 
University, UK. “We are currently on course for ecological Armageddon.” 

Even much-loathed parasites are important. One-third could be wiped out by climate change, 
making them among the most threatened groups on Earth. But scientists warn this could 
destabilise ecosystems, unleashing unpredictable invasions of surviving parasites into new 
areas. 

What’s destroying biodiversity? 

We are, particularly as the human population rises and wild areas are razed to create farmland, 
housing and industrial sites. The felling of forests is often the first step and 30m hectares - the 
area of the Britain and Ireland - were lost globally in 2016. 

Poaching and unsustainable hunting for food is another major factor. More than 300 mammal 
species, from chimpanzees to hippos to bats, are being eaten into extinction. 

Pollution is a killer too, with orcas and dolphins being seriously harmed by long-lived industrial 
pollutants. Global trade contributes further harm: amphibians have suffered one of the greatest 
declines of all animals due to a fungal disease thought to be spread around the world by the pet 
trade. Global shipping has also spread highly damaging invasive species around the planet, 
particularly rats. 

The hardest hit of all habitats may be rivers and lakes, with freshwater animal populations in 
these collapsing by 81% since 1970, following huge water extraction for farms and people, plus 
pollution and dams. 

Could the loss of biodiversity be a greater threat to humanity than climate change? 

Yes – nothing on Earth is experiencing more dramatic change at the hands of human activity. 
Changes to the climate are reversible, even if that takes centuries or millennia. But once species 
become extinct, particularly those unknown to science, there’s no going back. 

At the moment, we don’t know how much biodiversity the planet can lose without prompting 
widespread ecological collapse. But one approach has assessed so-called “planetary 
boundaries”, thresholds in Earth systems that define a “safe operating space for humanity”. Of 
the nine considered, just biodiversity loss and nitrogen pollution are estimated to have been 
crossed, unlike CO2 levels, freshwater used and ozone losses. 

 
What can be done? 

https://www.theguardian.com/environment/2017/oct/18/warning-of-ecological-armageddon-after-dramatic-plunge-in-insect-numbers
https://www.theguardian.com/environment/2017/sep/06/climate-change-could-wipe-out-a-third-of-parasite-species-study-finds
https://www.theguardian.com/environment/2016/oct/19/worlds-mammals-being-eaten-into-extinction-report-warns
https://www.theguardian.com/environment/2016/oct/19/worlds-mammals-being-eaten-into-extinction-report-warns
https://www.theguardian.com/environment/2016/jan/14/uks-last-resident-killer-whales-doomed-to-extinction
https://www.theguardian.com/environment/2016/jan/14/uks-last-resident-killer-whales-doomed-to-extinction
https://www.theguardian.com/environment/2011/nov/16/amphibians-terrifying-extinction-threat
https://www.theguardian.com/environment/2011/nov/16/amphibians-terrifying-extinction-threat
http://www.stockholmresilience.org/research/planetary-boundaries/planetary-boundaries/about-the-research/the-nine-planetary-boundaries.html
http://www.stockholmresilience.org/research/planetary-boundaries/planetary-boundaries/about-the-research/the-nine-planetary-boundaries.html
https://www.theguardian.com/news/2018/mar/12/what-is-biodiversity-and-why-does-it-matter-to-us#img-6
https://www.theguardian.com/news/2018/mar/12/what-is-biodiversity-and-why-does-it-matter-to-us#img-6
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Giving nature the space and protection it needs is the only answer. Wildlife reserves are the 
obvious solution, and the world currently protects 15% of land and 7% of the oceans. But some 
argue that half the land surface must be set aside for nature. 

However, the human population is rising and wildlife reserves don’t work if they hinder local 
people making a living. The poaching crisis for elephants and rhinos in Africa is an extreme 
example. Making the animals worth more alive than dead is the key, for example by supporting 
tourism or compensating farmers for livestock killed by wild predators. 

But it can lead to tough choices. “Trophy hunting” for big game is anathema for many. But if the 
shoots are done sustainably – only killing old lions, for example – and the money raised protects 
a large swath of land, should it be permitted? 

We can all help. Most wildlife is destroyed by land being cleared for cattle, soy, palm oil, timber 
and leather. Most of us consume these products every day, with palm oil being found in many 
foods and toiletries. Choosing only sustainable options helps, as does eating less meat, 
particularly beef, which has an outsized environmental hoofprint. 

Another approach is to highlight the value of biodiversity by estimating the financial value of 
the ecosystem services provided as “natural capital”. Sometimes this can lead to real savings. 
Over the last 20 years, New York has spent $2bn protecting the natural watershed that supplies 
the city with clean water. It has worked so well that 90% of the water needs no further filtering: 
building a water treatment plant instead would have cost $10bn. 

What’s next? 

Locating the tipping point that moves biodiversity loss into ecological collapse is an urgent 
priority. Biodiversity is vast and research funds are small, but speeding up analysis might help, 
from automatically identifying creatures using machine learning to real-time DNA sequencing. 

There is even an initiative that aims to create an open-source genetic database for all plants, 
animals and single-cell organisms on the planet. It argues that by creating commercial 
opportunities – such as self-driving car algorithms inspired by Amazonian ants – it could provide 
the incentive to preserve Earth’s biodiversity. 

However, some researchers say the dire state of biodiversity is already clear enough and that 
the missing ingredient is political will. 

A global treaty, the Convention on Biological Diversity (CBD), has set many targets. Some are 
likely to be reached, for example protecting 17% of all land and 10% of the oceans by 2020. 
Others, such as making all fishing sustainable by the same date are not. The 196 nations that 
are members of the CBD next meet in Egypt in November. 

In his 1985 text, Prof E O Wilson, concluded: “This being the only living world we are ever likely 
to know, let us join to make the most of it.” That call is more urgent than ever. 

Further reading 

https://www.theguardian.com/environment/2018/feb/18/should-we-give-half-planet-earth-wildlife-nature-reserve
https://www.amny.com/opinion/columnists/mark-chiusano/the-deal-that-keeps-new-york-s-water-safe-to-drink-1.16880113
https://www.smithsonianmag.com/innovation/ai-plant-and-animal-identification-helps-us-all-be-citizen-scientists-180963525/
https://www.nature.com/articles/s41598-017-08461-5
https://www.weforum.org/press/2018/01/new-partnership-aims-to-sequence-genomes-of-all-life-on-earth-unlock-nature-s-value-tackle-bio-piracy-and-habitat-loss/
https://www.weforum.org/press/2018/01/new-partnership-aims-to-sequence-genomes-of-all-life-on-earth-unlock-nature-s-value-tackle-bio-piracy-and-habitat-loss/
https://www.cbd.int/


9 

The Biological Diversity Crisis (1985). Edward O Wilson. BioScience (Vol 35) 

The Sixth Extinction: An Unnatural History (2014). Elizabeth Kolbert (Bloomsbury) 

What Has Nature Ever Done for Us? (2013) Tony Juniper (Profile) 

https://www.theguardian.com/news/2018/mar/12/what-is-biodiversity-and-why-does-it-
matter-to-us 
 

https://liberiafti.files.wordpress.com/2013/08/wilson_biological-diversity-crisis.pdf
https://www.theguardian.com/books/2016/feb/01/100-best-nonfiction-books-of-all-time-the-sixth-extinction-elizabeth-kolbert
https://www.theguardian.com/books/2013/jan/20/what-has-nature-juniper-review
https://www.theguardian.com/news/2018/mar/12/what-is-biodiversity-and-why-does-it-matter-to-us
https://www.theguardian.com/news/2018/mar/12/what-is-biodiversity-and-why-does-it-matter-to-us
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