
ANSWERS TO THE VIRTUAL 
TOUR ASSIGNMENTS 

Link to the virtual tour:
https://360.luomus.fi/muutosta-ilmassa/en-index.html

Northern species like Arctic fox and the 
moth Sympistis zetterstedtii (picture on 
the right) will suffer from climate change. 
These species have adapted to arctic or 
high alpine conditions. As the climate gets 
warmer the area suitable for them gets smaller. In order to 
persist, they will constantly move further north or higher up 

the mountains, but eventually, the Arctic Ocean 
or a mountain top will stop their migration. 

Golden jackal, Red fox, Beech and many insect spe-
cies, such as Map butterfly and European hornet 

(picture on the left), benefit from climate change. 
These southern species have adapted to 
warmer conditions, and they now have lots of 

space and new areas to spread to as the climate 
gets warmer. 
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THE CLIMATE IS CHANGING & 
SPECIES ARE ALREADY RESPONDING 



THE WORLD KEEPS CHANGING 
3.

a) Blue tit has been spreading northward 
over the decades. In the most recent study 

period, it was found breeding even in the most 
northern parts of Lapland. In the earlier study 
period, on the other hand, the northernmost breeding 
site was recorded at the latitude of Rovaniemi and most 
of the observations were made in the southern and central parts 
of Finland. The distribution area of Brambling has been retreating 
northward. In the earlier study period, the species was breeding even 
in the southernmost parts of Finland, whereas in the most recent 
study period, the distribution concentrates on northern Finland. 

b) Blue tit’s expanding distribution is the result of many factors. 
Milder winters and winter feeding have reduced its winter mortality. 
Furthermore, the increasing overgrowth of lake shores due to eu-
trophication has provided the species feeding areas in autumn and 
winter. Blue tits also have more potential breeding places due to an 
increasing number of nest boxes. Brambling’s retreat northward is 
most likely caused by climate change. Springtime temperatures par-
ticularly seem to affect its distribution. In warm springs, Bramblings 
breed further north compared to cold springs. Spring has become 
warmer in Finland due to climate change.
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THE CLIMATE IS CHANGING & 
SPECIES ARE ALREADY RESPONDING 

a) In the Carboniferous, the amount of vegetation in-
creased so much that it resulted in a colder climate. 

The plants’ biomass bound carbon dioxide, which made the 
greenhouse effect weaker and resulted in a colder climate.

b) Most of the coal used today originates from the vege-
tation in the Carboniferous. When coal is burnt as a fossil 
fuel, the carbon is released back into the atmosphere as 
carbon dioxide, which in turn heats up the climate.



DWELLING 

a) Important skills were e.g. knowledge of the 
best hunting and food gathering areas and the 
making of clothes, tools and dwellings. Further-
more, knowing how to light a fire, hunt and 
store food are important skills.

b) Personal reflection

5.

EVERYTHING HAS ITS TIME 1 & 2 

a) The last Woolly mammoths lived on Wrangel Island 
only 4000 years ago. Isotope analyses, aDNA (ancient 
DNA) studies and radiocarbon dating (mentioned on the 
virtual tour) are used for studying mammoths. 

b) Isotope analyses are used to study the weather condi-
tions in which mammoths lived. These analyses also give 
us information on the composition of the mammoths’ 
diet and the quality of their drinking water. For instance, 
the drinking water of the Woolly mammoths on Wrangel 
Island seemed to have contained toxic compounds.

c) The extinction of the last Woolly mammoths 
was probably the result of several factors. 
Contaminated drinking water may 
have reduced the population size. 
Small isolated populations are 
especially vulnerable to inbreeding 
and rapid changes in the environ-
ment. For instance, an icing event 
where rain falls on a cold ground 
creating a thick layer of ice, may have 
prevented mammoths from grazing. 
This, in turn, may have resulted in a mass 
extinction among the last Woolly mammoths.  
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ANCIENT STEPPE

a) Large wild animals were most abundant 100 000 years 
ago. Today, the biggest group is domesticated animals.

b) Soon after the end of the last ice age, many of the large 
mammal species became extinct. Hence, the amount of wild 
animal meat dropped. After the industrial revolution both 
humans and domesticated animals increased dramatical-
ly in number. Industrialization intensified agriculture and 
food production benefitting both humans and domesticated 
animals. A growing human population produces a growing 
amount of meat for food.

c) Industrial revolution would not have been possible without 
fossil fuels. Because of industrialization the use of fossil fuels 
is still growing. Livestock has a huge carbon footprint and 
they also produce methane emissions (farting and belching 
cattle). These greenhouse gases strengthen the greenhouse 
effect contributing to climate change. Furthermore, meat 
production requires a lot of land area. Large areas of forest 
have been and are cut down for pasture and to grow fodder. 
These clearings release carbon stored in the forest, which 
contributes to climate 
change. Forests are also 
very important habitats 
for a myriad of species –
if forests are destroyed 
the species will be 
endangered. 

d) Personal reflection
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The graph is adapted from the article:
Barnosky, A. 2008: Megafauna biomass tradeoff as a driver of Quaternary 
and future extinctions. PNAS. 105(Supplement1): 11543–11548.
(https://www.pnas.org/content/105/Supplement_1/11543)

THE AMOUNT OF MEAT ON EARTH
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OUR CULTURE CHANGES

 Hunter-gatherer: Nature played a significant role for the people 
who lived 8000–5000 years ago. Surrounding nature and seasonal 

changes had a direct effect on peoples’ lives: nature was the source of all 
materials used in daily life, from food and water, to clothes, hunting 
equipment and building materials. Wolves became human companions 
thousands of years ago. Today we call these tamed wolves dogs. 
Dogs helped hunter-gatherers in guarding and hunting. 

Farmer: The connection to nature was still very strong, because it was 
crucial to understand seasonal changes in nature in order to survive. 
However, after the beginning of agriculture, humans were no longer in 
touch with the wild nature as much as the hunter-gatherers. Instead, 
humans started to manage and cultivate nature according to their own will. 
Sheep, cows and goats were kept as domestic animals and forests were 
cleared and turned into agricultural land. Dogs helped people in herding 
animals, guarding houses and hunting. 

Global mass consumer: The connection to nature can be very weak, 
especially for people living in cities. Everything we need can be bought from 
shops and our drinking water comes from a tap, blurring the connection 
to nature. These products originate still ultimately from nature. 
Modern humans can still value nature 
as a source of recreation. 
Many people like farmers and 
fishermen still get their livelihood 
directly from nature. Dogs are 
today kept as pets and are often 
regarded as family members. 
Dogs have also received new 
roles as search, rescue, therapy 
and guide dogs. 
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Please, give us your feedback on the virtual tour 
and the assignments:

https://elomake.helsinki.fi/lomakkeet/109685/lomake.html

WHAT LIES AHEAD?

Personal reflection

OUR CULTURE CHANGES 

a) For example in Helsinki (https://www.helen.fi/en/
company/energy/energy-production/energy-sources) 
energy is produced from the following sources: coal 
(fossil fuel), natural gas (fossil fuel), nuclear power, 
hydropower, heat pumps, biomass, biogas, oil (fossil 
fuel), wind power and solar energy.

b) Different vehicles and their energy sources: bicycle 
(muscle power, electricity), cars and buses (oil, electric-
ity, natural gas), train (electricity, oil, hydrogen), tram 
(electricity), metro (electricity), airplane (oil), ships and 
boats (oil, wind). Electricity can be produced with high 
or low emissions.

c) Personal reflection
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