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“Mosaic… 
maintained 
by the 
grazing
of large 
herbivores 
and by fire.”

Navarro & Pereira, 2012
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Present Day
The Holocene

3.9% of temperate woodlands were
uninhabited wildlands as
 early as 12,000 BP



The HoloceneThe Last Interglacial

Homo sapiens arrive (~50,000 BP)



The Last Interglacial

• Before Homo sapiens in Europe

(129,000 – 116,000 BP)



The Last Interglacial

• Before Homo sapiens in Europe

• Before widespread hominin-induced landscape 
change

• Before megafauna extinctions

• Geologically recent 

• Climatically similar  

(129,000 – 116,000 BP)



How open were European 
landscapes before modern 
humans?
What dynamics shaped these 
landscapes?









Broström et al. 2008

Sediment Basin
Pollen Core

REVEALS (Sugita, 2007) 
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Adapted from Felde et al., 2020
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Openness in the “high forest” 
temperate period
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Adapted from Felde et al., 2020
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Pearce et al. 2023, Sci. Adv.
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Light woodland
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Pearce et al. 2023, Sci. Adv.
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Pearce et al. 2023, Sci. Adv.
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Early-temperate

Corylus
Quercus

Hassel
Eg

Late-temperate

Carpinus
Corylus

Avnbøg
Hassel

Pearce et al. 2023, Sci. Adv.



Early-temperate

Poaceae
Cyperaceae

Græsser
Siv

Late-temperate

Poaceae
Cyperaceae

Græsser
Siv

Pearce et al. 2023, Sci. Adv.



How open were European 
landscapes before modern 
humans?
What dynamics shaped these 
landscapes?





More openness 
in oceanic 

Europe

Colder and drier 
areas had 
higher 
vegetation 
openness 

Pearce et al. 2023, Sci. Adv.
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Conclusions

•   Open vegetation and light woodland were substantial

•   Driven by disturbance regimes beyond climate

• Baseline choice matters

• Support for rewilding 



In 
practice?

• Rethink land-use

• Reintroduce keystone 
species

• Restore lost processes



Thank you! 

Jens-Christian Svenning         Signe Normand            Florence Mazier TERRANOVA
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Knepp Estate, UK
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Broström et al. 2008

Sediment Basin
Pollen Core

REVEALS (Sugita, 2007) 



REVEALS Sugita (2007) 

Anderson et al., 2006

Original Pollen Percentages                REVEALS reconstructions                          Actual Vegetation



REVEALS (Sugita, 2007) 

Regional Estimates of VEgetation Abundance from Large Sites

1°

1° % Abies
Amaranthaceae
Alnus
Betula
Calluna
…
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