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Growing wildlife populations and trophic rewilding in Sweden
plus some insights from African systems



20 years of experience working in South African systems

Extensive experience in Scandinavian, Dutch and Polish (Białowieża
Primeval Forest) systems



The Netherlands: (in)famous for its Rewilding ”experiments”

These are wild animals 

according to Dutch 

government regulations
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BSc thesis Cajsa Söder (2017), unpublished. Data extracted from Apollonio et al. (2010) “European ungulates and their management in the 21st century”
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Growing wildlife populations: large changes in Sweden’s
ungulate community



Expansion of deer species inland and northwards

Moose Red deer Roe deer Fallow deer

Compiled by Sabine Pfeffer, Unpublished data. Data extracted from Svenska Jägareförbundet.

Bag statistics per Moose Management Area for 2015-2016 hunting year



Beyond Moose program: Consequences of ungulate rewilding
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Opportunities for Trophic rewilding in Sweden

Challenge to conserve species that are adapted to open 
ecosystems

https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fthumb%2F4%2F4b%2FDrofa_%25281%2529.jpg%2F250px-Drofa_%25281%2529.jpg&imgrefurl=https%3A%2F%2Fsv.wikipedia.org%2Fwiki%2FStortrapp&docid=LYOCCNbr_ieGRM&tbnid=IUM9R8JcrqNx-M%3A&vet=10ahUKEwiixtyv_vXlAhUux4sKHfLrBuQQMwg-KAAwAA..i&w=250&h=205&itg=1&bih=859&biw=1200&q=grote%20trap&ved=0ahUKEwiixtyv_vXlAhUux4sKHfLrBuQQMwg-KAAwAA&iact=mrc&uact=8


Connected to the loss of extensive farming and land abandonment
i.e., biodiversity connected to ”anthropogenic habitat”



A African perspective on this



Challenging traditional view and definition of biomes

• Biomes as climate-controlled units (whittaker’s diagram)



Climate and soils DO NOT rule the world

• Plant consumers (fire, herbivory) control many biomes



Whittaker, RH. 1975. Communities and Ecosystems, Bond 2005

”Ecosystems uncertain”
Woody cover varies and can
not be predicted from climate



Consumers can strongly control woody biomass



Open Ecosystems: consumer-controlled ecosystems or 
”ecosystems uncertain”

Fire-driven system

Black world

Herbivore-driven system

Brown world

Climate-driven system

Green world

Open Ecosystems



”Ecosystems uncertain” 
only cover a small area?



Large extent of the world are ’ecosystems uncertain’!

https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fthumb%2F4%2F4b%2FDrofa_%25281%2529.jpg%2F250px-Drofa_%25281%2529.jpg&imgrefurl=https%3A%2F%2Fsv.wikipedia.org%2Fwiki%2FStortrapp&docid=LYOCCNbr_ieGRM&tbnid=IUM9R8JcrqNx-M%3A&vet=10ahUKEwiixtyv_vXlAhUux4sKHfLrBuQQMwg-KAAwAA..i&w=250&h=205&itg=1&bih=859&biw=1200&q=grote%20trap&ved=0ahUKEwiixtyv_vXlAhUux4sKHfLrBuQQMwg-KAAwAA&iact=mrc&uact=8


What does this mean in terms of rewilding?

•Well … calls for a paradigm shift

• Instead of restoring European open habitat specialists 
through restoring ”anthropogenic habitats and drivers”

•We need to refocus on restoring Europe’s Open Ecosystems
through restoring its drivers -> fire and herbivory
• i.e., Trophic Rewilding



Restore open ecosystems by restoring the role of consumers

?



Hofmann 1989. Oecologia 78: 443.

Restoring functionality in Europe’s large herbivore community
(large grazers)



Rewilding with free-ranging cattle and horses

Aurochs went extinct in 1627 Tarpan went extinct in 1879

As substitutes of extinct Aurochs and Tarpan



Restoring Open Ecosystems through Trophic Rewilding
= restoring herbivory AND fire



We need out-of-the-box experiments to start testing these ideas



Fire and grazing experiment, Nordens Ark, Sweden

• Karin Amsten1 (PhD student)

• Mats Niklasson1 (main supervisor)

• Jenny Loberg1

• Joris Cromsigt

• Marcin Churski2

• Dries Kuijper2

1Nordens Ark Zoo & SLU
2Mammal Research Institute, Bialowieza, Poland



Experiment replicated in 24 sites across Nordens Ark’s Ekopark

Grazing and fire
Grazing and no fire

No grazing and fireNo grazing and no fire

5 seedlings per species per plot:
Oak – Quercus robur
Pine – Pinus sylvestris
Spruce – Picea abies
Birch – Betula pendula
Lime – Tilia cordata

© Nordens Ark



Survival after three years (2 spring burning events)

Amsten et al. Submitted to New Phytologist

Scots pine Norway spruce Common oak Silver birch Small-leaved lime

Oak survives well

under burning
Grazing only

has similar

effects as 

grazing+burning



Interaction between grazing and fire

No grazing and fire



Grazing treatment hardly burnt

Grazing and fire



Lots to learn still…

• Particularly from science coming out of southern hemisphere
savannas and grasslands

• This can guide efforts to restore European Open Ecosystems
through trophic rewilding



”Rewilding our minds”: rethink some of our terminology?

Citation from Otero et al. 2015. Ecology and Society 20:7.

”We (1) question the alleged relationship between land abandonment 

and ecosystem recovery; (2) show that the assumed restorative

character of the forest transition is based on the underestimation of

the ecological importance of nonforest habitats”



Thank you!
-Tobias Kuemmerle & Henrik Smith
-Kungl. Skogs- och Lantbruksakademien
-Knut and Alice Wallenberg foundation
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