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Importance of large mammal herbivores





What ecosystems are we talking about?

❑ Bond





Extent of Open Ecosystems
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• Indigenous people’s management

• Hunter-gatherers

• Pastoralists

 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/ / Barnosky 2008 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

• Complete ecosystems

Europe

• Ecosystems suffering from 
herbivore extinctions

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

Davoli et 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

• Complete ecosystems

 High density of wild 
herbivores (14.3 t/km²)

• Negligible external inputs

 Low productivity of 
domestic herbivores

Europe

• Ecosystems suffering from 
herbivore extinctions

 Low density of wild 
herbivores (4.8 t/km²)

• Significant external inputs, 
even in the most extensive 
systems

 High productivity of 
domestic herbivores

Estimation by plant biomass consumption models







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

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


Teillard et 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)

Open lands (opportunistic, “nomadism”)

A

E

b

c

d

f

g

1

2

3



Manzano et al 2023 npj Biodiversity
DOI: 10.1038/s44185-022-00005-z



Manzano Baena and Casas (2010)
https://doi.org/10.6084/m9.figshare.12253130 

Serrano-Zulueta et al (in press) Nomadic Peoples

Example: Iberian climate…



…and Iberian topography

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

 Seed dispersal

 Nutrient 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


• Dispersal hotspots around 
settlements

 invasives

• Tangential use by sedentary herds

• Transhumant livestock

 pollen

 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

https://doi.org/10.3354/cr01555


• The main GHG is…

Water vapor (H₂O)!!

Compound Formula 
Atmospheric 
concentration (ppm) 

Contribution (%) 

Water vapor and clouds H₂O 10–50 000 36–72% 

Carbon dioxyde CO2 ~400 9–26% 

Methane CH₄ ~1.8 4–9% 

Ozone O3 2–8 3–7% 







Case study in East Africa



año



Case study in Europe



Carbon footprint of transhumant sheep farms:

Animal class Density  Biomass  Enteric CH4  Manure CH4+N2O TOTAL  

 No/km2 kg/km2 (Mg CO2eq/km2) 

Wild herbivores       

Red deer1 32.9 4814 20.5 4.7 25.3 

Red deer2 32.9 4814 22.0 4.7 26.8 

Domestic herbivores       

Transhumant sheep 105.0 5775 42.6 5.1 47.7 

 

Table 4 Estimated natural emissions from wild herbivores in Mediterranean grasslands 

ecosystem and comparison with transhumant grazing-based sheep. 

When considering the natural baseline emissions, the CF of transhumant lamb meat is reduced by almost

30%, reaching values quite below those reported for intensive lamb production systems in Spain.



Sedentary

CH4 N2O CO2

Trashumant

CH4 N2O CO2

* Source: Ripoll-Bosch et al. 2013 
Agr Syst 116: 60–68

Intensive*

CH4 N2O CO2

18.2 kg CO₂-eq / kg25.1 kg CO₂-eq / kg19.5 kg CO₂-eq / kg

Natural 
baseline



Velamazán et al 2023 
https://doi.org/10.1007/s10980-023-01676-0

Transhumant



https://doi.org/10.1016/j.livsci.2011.03.012

A widespread 
example of the 
relationship 
between 
productivity & 
emissions
(dairy cattle, 
Gerber et al. 2011)

https://doi.org/10.1016/j.livsci.2011.03.012
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Thank you for your attention!
+ info: 

@PabloPastos
pablo.manzano@bc3research.org

With thanks to 

Project Pasture Adaptation


