Key Stage 5 Worksheet

Earth LIVE Lessons:
Chernobyl & How to
Think About the Future
What is it about?
In this Live Lesson, marine biologist, documentary
filmmaker, and storyteller Rob Nelson:
•
•
•

Watch video here:
youtu.be/ZstugIBWo2c

Shares his story and discusses how he became
a science communicator.
Introduces a brief history of the Chernobyl
nuclear disaster.

Tells us about life after Chernobyl and what
happened to the plants and animals that
humans left behind.

Open file in your web
browser to click on the
links.

Background
•

Looking at the past helps us understand the future.

•

Many organisms can adapt to radiation, often the biggest threat to nature is the
presence of humans.

About the presenter:
In this video, Rob starts by sharing his story and how he found his calling as a science
communicator.

Rob became passionate about documentary film making when he went to Australia and found
out about the Great Barrier Reef, “all you have to do is take a video camera and tell every story
you can.” He went “all in” to becoming a marine biologist.
In 2003, he bought 6 plane tickets, a 1976 Chevy van, and drove 7000 miles through Mexico,
with no air conditioning or seats, to film “The Biodiversity of Mexico”.

About the presenter continued...
In his own words, ‘broke and poor’, Rob lived on a sailboat (that cost $900) off the coast of
Hawaii, and studied behavioral ecology at the University of Hawaii. One day, without checking
the forecast, he took his boat and sailed into the “storm of a decade”. He lost everything; his
research, scuba gear, clothes, and was rescued by the coastguard. “How am I ever going to
get through this?” he thought. In the end, it gave him time to stop and think; “what is really
important to me?” Rob decided to use his video camera to learn and communicate his findings
to everyone else.

Chernobyl
The main topic of this video is looking at a past disaster to try and help us understand what
we are currently experiencing in 2020. Chernobyl is now synonymous with nuclear disaster. In
1986, in modern-day Ukraine, the Chernobyl nuclear reactor emitted hundreds of times more
radiation than an atomic bomb. The residents of nearby towns were evacuated from what to
this day is known as the ‘exclusion zone’, and an army of half a million ‘liquidators’ were sent
in to clean up the radiation.
•

In the early morning hours of April 26, 1986, the Chernobyl Nuclear Power Plant in
Ukraine (formerly the Soviet Union) exploded, during a routine maintenance check,
creating a nuclear disaster

•

Details on the explosion are complicated and its precise cause is an ongoing source of
debate. What is known is that critical power control systems were switched off, against
regulations, causing the reactor to become unstable. Two explosions occurred, the first
involving an excess of steam and the second involving hydrogen.

•

The explosions destroyed one reactor (reactor 4) and started a very large fire.

•

Toxic fumes and dust were spread by the fire and carried on the wind.

•

The Chernobyl Nuclear Power Plant is located about 81 miles (130 kilometers) north of the
city of Kiev, Ukraine and about 12 miles (20 km) south of the border with Belarus.

•

You can find out more about the long term health implications of the disaster in a World
Health Authority report here.

Life after Chernobyl
Rob visited Chernobyl to record a documentary called “Life After Chernobyl”. He wore a
personal dosimeter on his body – to measure the cumulative dose of radiation he received,
and a Geiger counter – a device that is used to give a reading of radiation being emitted by
an object or a person.
Thanks to the site clean up scientists can now visit most of the site, for short periods of time,
providing their radiation exposure is monitored.
Rob’s team were seeking answers to a number of questions:
•
•
•

What would we find in Chernobyl?
How had the site been affected?

What had happened to the wildlife?

The team were taken aback at the level of wildlife in the area, the grass and forested areas
had regrown across the site and the impact of humans was almost invisible. He remarked on
how wild it looked, and how many animals had come back.
Rob showed us radioactive leaves from an aspen (Populus tremula) tree. Aspens grow in
stands of ‘clones’ and grow back from the extensive root system.
All the animals they expected to find were still there, or had come back:
•
•
•
•
•
•
•

Brown bears (Ursos arctos)
Lynx (Lynx lynx)

Otters (Lutra lutra)

Przewalski’s horses (Equus przewalskii) (Endangered, IUCN)
Moose, known as Elk in Eurasia (Alces alces)

Fox (Vulpes vulpes) - “Simone” in Pripyat
Wolves (Canis lupus lupus)

Rob found mixed results when looking at bird populations. Some birds had higher rates of
cancers, cataracts, dull feathers, showed a high rate of albinism and had 5% smaller brains.
Birds seemed to be gaining radiation doses from two sources, both from the ground and from
the fruits they eat (bioaccumulation). However, not all bird species were impacted in the same
way. Rob’s study found that 16 species of birds were doing better inside the zone.
Rob’s research questioned how that might occur. For example, the Great tit (Parus major)
produces compounds in its body that help make antioxidants to fight free-radicals – which
can help to combat radiation exposure. It seems possible that some species had adapted to
the conditions inside the radiation zone.

Activities – practical science
you can do from a window
•

Find a place to sit every day and learn about local wildlife. See the daily rhythms of life.
Try sketching or scientific drawing.

•

Try to identify some of the plant species growing in your garden or an outside space
nearby. You can use apps on a phone to help you, such as this app from Woodland
Trust.

•

If you want to take species identification further, you could register on the INaturalist
platform which is a place where everyone can share observations of wildlife across the
globe and get help from experts in identifying species.

•

Listen to a bird’s song, you can used this site to try to identify the bird from its song.

Find out more about it
•
•
•
•

Follow Rob on Social Media here.

Or Read up on Facts About Chernobyl here.

Rob’s book: Tips to how to become a good science filmmaker, tips & tricks. Book,
How to Make Science and Nature Films here.
Further study: search UCAS for courses on Natural History, Marine Biology,
Documentary Filmmaking and other subjects.

Questions

Interactive: Click on box
to start typing

What is coral bleaching? How is it affecting the Great Barrier Reef, and what can
we do about it?
Coral bleaching is the process by which corals lose their colour and become white. This happens
when they expel their Zooxanthellae, algae they normally have within their structures in a
symbiotic relationship. Corals expel the algae as a result of increasing ocean temperatures, which
change the algae's metabolism such that they start producing toxins. Warming ocean
temperatures are being caused by increasing concentrations of greenhouse gases like carbon
dioxide in the atmosphere, so we need to reduce our emissions and capture more carbon dioxide,
for example by planting more trees (reforestation and afforestation).

What is biodiversity? Mexico is one of the most biodiverse nations in the World, why do
you think that is? Do you know any other countries with high biodiversity?

Biodiversity is the variety of species (plants, animals, fungi and others) living in a particular
ecosystem. Mexico has high biodiversity because of its latitude and climate, and the fact that the
country supports a wide range of different ecosystems to which different species are adapted, for
example tropical forests, temperate forests, cloud forests, coastal wetlands, freshwater wetlands,
grasslands and dry forests. Other countries with high biodiversity include Brazil, Peru, China and
Indonesia.

What do you think, are the wolves more dangerous after the incident at Chernobyl? What
was Rob’s view?
Rob found no increase in aggression in the wolves after the incident at Chernobyl, but did find
their population size increasing.

Define ‘species’ and describe how species are named using the binomial naming system?

A species is a group of organisms that share a very large proportion of their DNA and are able to
interbreed with each other to produce fertile offspring. Each species is given a binomial name,
which is a Latin name including the name of the Genus the species belongs to and then another
word, which defines the species. These two words together form a unique name for each species.

Rob said that all fauna that would naturally be present at the site have returned to the area
now. We refer to the natural, evolved fauna of a region as ‘native’ to that area.
a. Choose one (or more) species from the video, look up those species’ natural 		
geographical range,
b. where else do those species occur?
c. Some of the species are listed as ‘endangered’, what does that mean and how
is it defined?

One of the species Rob talked about in the video is the red fox (Vulpes vulpes).
a/b. The red fox has an extensive natural range covering most of the northern hemisphere
including North America, Europe, Asia and northern Africa.
c. "Endangered" species are those that are at risk of becoming extinct because their numbers
have reduced dramatically and their survival is threatened, for example by habitat loss,
environmental damage (like radiation and pollution) and climate change. Species are classified
into different categories (e.g. Near Threatened, Vulnerable, Endangered and Critically
Endangered) according to how at risk they are of becoming extinct in the near future, which is
evaluated by the IUCN.

Another Kingdom of organisms, the Fungi, are very useful, from antibiotics to cleaning up
oil spills. How can fungi help us clean up radiation?
Although we normally think of fungi as mushrooms or toadstools, these are just the "fruiting
bodies" of the fungi, which pop up to enable the fungus to reproduce by releasing spores. The
majority of the fungus is actually made up of underground threads called the mycellium. The
mycellium of some fungi is actually able to absorb radioactive compounds from the soil and
neutralise them.

Keywords list
Many keywords relevant to Biology were introduced in this podcast.

Make a definitions list here and have a go at learning some of them.

Habitat
The environment in which a species lives

Biodiversity
The variety of species in a habitat

Adaptation
A feature of a species' form or behaviour that helps them to survive in their habitat

Radiation
The emission of energy as waves or subatomic particles

Native Flora and Fauna
The animals and plants naturally found in an area

Mutation
A change in an organism's DNA sequence

Endangered
A species that is at high risk of extinction

Natural range (for a species)
The geographical area a species naturally covers (e.g. the whole of Europe and Asia)

For teachers and
home schoolers

Links to Science in the
National curriculum for
Wales (KS5)

This video encompasses a broad range of topics. Here are some ideas on how to link it to
the curriculum, with a focus on biology.
Biology AS
Over time, biologists have categorized the vast array of living organisms by their similarities –
this is called Taxonomy. This is an ongoing process that is now being aided by DNA ‘genetic
fingerprinting’. Using the scientific name, or binomial nomenclature, of a species prevents
confusion when discussing plants and animals. Rob gave us the example of the plant Artemisia
(Artemisia absinthium), also known as wormwood and Chernobyl, in fact the town and then the
power-plant were both named after the plant that is used to make absinthe.
There are several competing theories on how life has divided, and it is an ongoing area of
research. One of these theories divides life into three domains: Archaea, Bacteria, and Eukarya,
the latter with five kingdoms (see Table below).
The Five kingdoms of Eukarya:

Kingdom
Prokaryotae
Protoctista
Fungi
Plantae
Animalia

Prokaryotes
Protists
Fungus
Plants
Animals

Biology – A2
Energy, Homeostasis and the Environment.
• Population Size and Ecosystems.
• Human Impact on the Environment.
Variation, Inheritance & Options
• Inheritance
e.g. the effect of mutagens, carcinogens & oncogenes.
• Variation & Evolution

Geography AS
• Coasts
Compare Chernobyl with the more recent disaster at Fukishima. How did a tsunami
lead to nuclear disaster? How might the marine ecosystems be affected?
Geography A2
• Changing Places
• Global Governance: Change & Challenges
Physics
• Nuclear decay
• Nuclear energy
Tourism
• Dark Tourism
Where else can I go with a Geiger counter?
History
• Cold War/Former USSR/Gorbachev
Did Chernobyl signal the beginning of the end of the USSR?
Modern Foreign Languages (& Welsh)
e.g. discussion on wildlife, environmental issues, and nuclear energy in your target language.
(can you say, “where are the wolves?”)
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