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Importance of large mammal herbivores





What ecosystems are we talking about?

Ç Bond





Extent of Open Ecosystems
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ÅLƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜΩǎ ƳŀƴŀƎŜƳŜƴǘ

ÅHunter-gatherers

ÅPastoralists

Ý All with the aim of creating pasture!



Overall biomass estimated through abundances in Open Ecosystems

Manzano et al 2023 https://doi.org/10.1038/s44185-022-00005-z

https://youtu.be/-9ku3t9JesM

https://conservationbytes.com/2020/01/24/the-state-of-global-biodiversity-its-
worse-than-you-probably-think/ / Barnosky2008 DOI 10.1073/pnas.0801918105

https://doi.org/10.1038/s44185-022-00005-z
https://youtu.be/-9ku3t9JesM
https://conservationbytes.com/2020/01/24/the-state-of-global-biodiversity-its-worse-than-you-probably-think/
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Difference in case studies

East Africa

ÅComplete ecosystems

Europe

ÅEcosystems suffering from 
herbivore extinctions

Pedersen et al 2023 https://doi.org/10.1111/geb.13723

Davoliet al 2023 https://doi.org/10.1111/geb.13778

Estimation by plant biomass consumption models

https://doi.org/10.1111/geb.13723
https://doi.org/10.1111/geb.13778


Difference in case studies

East Africa

ÅComplete ecosystems

ÝHigh density of wild 
herbivores (14.3 t/km²)

ÅNegligible external inputs

Ý Low productivity of 
domestic herbivores

Europe

ÅEcosystems suffering from 
herbivore extinctions

Ý Low density of wild 
herbivores (4.8 t/km²)

ÅSignificant external inputs, 
even in the most extensive 
systems

ÝHigh productivity of 
domestic herbivores

Estimation by plant biomass consumption models







Teillardet al 2016 https://www.fao.org/3/av151e/av151e.pdf#page=34

https://www.fao.org/3/av151e/av151e.pdf#page=34


Teillardet al 2016 https://www.fao.org/3/av151e/av151e.pdf#page=34

https://www.fao.org/3/av151e/av151e.pdf#page=34


Types of mobile pastoralism

Manzano et al, preprint
OARR



Biophysical factors 

(aridity, temperature)

Land tenure type 

Horizontal mobility

Vertical mobility

Monsoon

Arctic

Cold steppes

Mountains

Wetlands

Lowland

Highland

Established corridors (funneled mobility)

Private lands (agro-pastoralist settings)
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Manzano Baena and Casas (2010)
https://doi.org/10.6084/m9.figshare.12253130 

Serrano-Zuluetaet al (in press) Nomadic Peoples

9ȄŀƳǇƭŜΥ LōŜǊƛŀƴ ŎƭƛƳŀǘŜΧ



ΧŀƴŘ LōŜǊƛŀƴ ǘƻǇƻƎǊŀǇƘȅ

Mild, humid winters

Hot, dry summers

Cold winters

Hot, dry summers

Very cold winters

Fresh, moist summers

Mild, humid winters

Fresh, moist summers



=> Restricted high productivity areas

in winter

in summer

all year round



Plant productivity



=> Historic Transhumance: La Mesta





Ecological function: examples

Ý Seed dispersal

ÝNutrient cycling

- Ecosystem senescence

- Associated fauna

Image: ©Ahimsa Campos-Arceiz./ Mongabay.com
https://doi.org/10.1890/1540-9295(2006)004[0244:ELSDVS]2.0.CO;2

https://doi.org/10.1111/j.1600-0706.2010.18602.x

https://doi.org/10.1890/1540-9295(2006)004%5b0244:ELSDVS%5d2.0.CO;2
https://doi.org/10.1111/j.1600-0706.2010.18602.x


ωDispersal hotspots around 
settlements

Ý invasives

ωTangential use by sedentary herds

ωTranshumant livestock

Ý pollen

Ý seeds



Image source: http://www.publicdomainfiles.com/show_file.php?id=13512805818722

http://www.publicdomainfiles.com/show_file.php?id=13512805818722


Climate change and livestock

Attributed with 12 % of anthropogenic climate change

Blame particularly on pasture-feed ruminants



Manzano & White (2019) https://doi.org/10.3354/cr01555


