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Mauricio Anton via PLoS Biology

Tundra Steppe under the Last Glacial Maximum



Todays Arctic. No megafauna. Low productivity.

The plants that made up the Tundra 

Steppe still exist.

Photo: Per Möller
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Photo Leif Einar Støvern
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- damage to vegetation cover
- new opportunities for species to germinate and grow 
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Photo Eeva Soininen
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Small rodents…but which species?
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Ways to observe and register herbivore activities
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Successfully used to assess vegetation changes at different scales,
between and within reindeer district

Between  larger scale
Within  smaller scale (still large…)

Example of the use of traces of herbivores:

Faeces as indicators of herbivory by reindeer
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10 DISTRICT PAIRS

- high density / low calf weights

- low density / high calf weights

- similar geology and climate

Main Study Design





n= 151 landscape elements (à 4km2) 

Sampling units for studies on vegetation





50 m
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200 m

n=1451 (à 400m2) 

Random Direction





Presence 
of faeces 
recorded



Bråthen et al Ecosystems 2007

Official numbers
last 4 years says 
this is correct



Successfully used to assess vegetation changes at different scales,
between and within reindeer district

Between  larger scale

Within  smaller scale (still large…)

Example of the use of traces of herbivores:

Faeces as indicators of herbivory by reindeer



Moen et al JVS 2009



Skarin 2008

Shit…. Decay rates are dependent on vegetation types 
 use of faeces challenging 



Shit…. ! 

Pragmatic approach for circumpolar comparisons

CONs
 recent – short history
 does not say specific activities 
 persistence depending on climate and weather
 faeces found …summer or winter herbivory?, when?
 faeces found does not say other activity in locality

PROs
 can indicate species and species guild presence - …DNA
 almost always available
 easy? to register for botanists
 can indicate intensity and extent
 can indicate when (FAR method; faeces removal and accumulation)



48

Commercial Folder For Lamb Meat

«We are so fortunate as to 

present fruits, grown in ....

The basis is juicy pastures 

From sea level to highlands. 

Forbs and grasses

that grow in fertile soils. 

Melting glacier and snow 

provide fresh mineral

rich water for growth»



In the 90s there was a claim that reindeer do not affect their 
ecosystems in the long term Jefferies et al 1994

No response because herbivory is not important?

• or because vegetation is adapted?

• or because sample size is too small?

• or because herbivory poorly estimated?

• or because response is a long term processes in arctic areas 
with perennial plants?


