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Establishing baselines for future monitoring 

of invertebrate herbivory in the Arctic



Not that many insect herbivores in the Arctic

Meltofte, H. (ed.) 2013. Arctic Biodiversity 

Assessment. Status and trends in Arctic biodiversity. 

Conservation of Arctic Flora and Fauna, Akureyri.

We know little about invertebrate herbivores up North…



leaf damage

www.isciencetimes.com

Hemiptera
www.americaninsects.com

Diptera

Lepidoptera Hymenoptera www.murfswildlife.blogspot.com

Coleoptera

We know little about invertebrate herbivores up North…

Not that many insect herbivores in the Arctic



We know little about invertebrate herbivores up North…

Gillespie et al (in prep)

Not that many insect herbivores in the Arctic



Koltz et al (2018) Polar Biology

invertebrate herbivores 

<5% canopy biomass

We know little about invertebrate herbivores up North…

Not that many insect herbivores in the Arctic



Outbreaks vs background herbivory

1% plant biomass

Kozlov et al (2015) Polar Biol

Barrio et al (2017) Polar Biol

We know little about invertebrate herbivores up North…



Invertebrate herbivory in tundra

56 locations, 192 tundra sites, 

3 protocols, 30817 leaves

Dwarf birch (Betula glandulosa-nana complex)

Barrio et al (2017) Polar Biology



signs of invertebrate herbivory on dwarf birch

patterns of background herbivory by different groups of invertebrate herbivores?

external defoliators miners gallers

Invertebrate herbivory in tundra

Barrio et al (2017) Polar Biology



Invertebrate herbivory in tundra

On average 11% leaves affected, 1.4% leaf area consumed, most damaged leaves 

only slightly affected

To find some damage we need to collect…
33 leaves to have 95% probability of finding a damaged one

76 leaves to have 99.9% probability of finding a damaged one

Recommend 100 leaves for external defoliators (larger samples for 

other types of damage!)

Nearly ubiquitous, but at low intensity

Most damage by external defoliators (leaf chewing and skeletonizing)



Invertebrate herbivory in tundra

patterns of invertebrate herbivory 

at the community level?

Sarah Rheubottom22 SITES

5 PLOTS

3 plants of 3 species

100 leaves per plant

Community Weighted 

Biomass loss
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Rheubottom et al (in prep)



Low intensity, but ubiquitous

Most damage by external defoliators

Invertebrate herbivory in tundra

patterns of invertebrate herbivory 

at the community level?

Sarah Rheubottom

Rheubottom et al (in prep)

Most variation at local scale



Invertebrate herbivory in tundra
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site

how variable is it?

2 sites in Iceland, 6 plots, 150 plants, 4498 leaves

most variation 

seems to be at 

the individual 

plant level, 

not at the plot 

(m) or site (km) 

levels

25 plants 5 m apart, plots ~100 m 

apart, sites >100 km apart

Changes over time?



 Background herbivory is highly prevalent across sites but occurs 

at low intensity

 Most of the damage is caused by external defoliators and occurs 

at a local spatial scale (individual plant > plot > sites)

 Background herbivory is likely to increase as a result of warmer 

temperatures but standardized protocols are needed to detect 

and monitor changes

Invertebrate herbivory in tundra



Acknowledgements
• CBMP terrestrial arthropod group – Mark Gillespie and Toke Høye

• Background herbivory project – Mikhail Kozlov and Sarah Rheubottom, and a very long list of contributors

• NeAT and Herbivory Network

Thank you!


