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THE HERBIVORY NETWORK

Studying herbivory in arctic and alpine ecosystems

Home Aboutus v HN activities v News and Events v Contact Us

ABOUT US The Herbivory Network is a collaborative research initiative
that investigates the role of herbivory in Arctic and alpine
ecosystems.

The HN was established in 2014, as the first global initiative to start
coordinated research on this topic. The goal of HN is to foster
collaborations within and across disciplines, to facilitate multi-site
comparisons, and to assist in understanding the complexity and
variability of responses of tundra ecosystems to herbivory.

Here you can learn more about:

 the story behind the Herbivory Network
e our current members

https://herbivory.lbhi.is/



Biotic Feedback Loops in the Arctic

Arctic warming

4 Carbon dynamics

09

Decomposers
Commu NIty COmMposimion permafrOSt thaw

gecomposition rates
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Schmidt et al. 2024 Front. Environ. Sci.
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Rodent Population Cycles

Density (indiv. per ha)
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Evidence that Rodents Affect Carbon Cycling
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Vole Density near Toolik Field Station
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Simulated Herbivory with Nutrient Addition
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Herbivore Exclosure with Nutrient Addition

A) Dry heath tundra
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Team Vole: Changing Rodent Density

Utqiagvik
|

Exclosures AND Enclosures across & T8l
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Team Vole
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Long-term (4 yr)
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“Animating” the Carbon Cycle

Quantify and model impacts of rodents on carbon &
nutrient cycling
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Non-consumptive Effects of Voles (and
Lemmings

Utgiagvik Toolik

bt 7

B-gluc B-gluc

phenol

Roy et al. Functional Ecology 2022
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AniMEL - Adding Animals to the Equation
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Cross-Site Studies: Large Mammals

Alaskan Moist Acidic Tundra

Alaskan Dry heath
© (A-MAT)

(A-DH)

B
~ Scandinavian Moist Heath

SRS R

Scandinavian Dry Heath
(S-DH)

Lindén et al. 2021 Ecology and Evolution



Arctic Animals & Climate Change

CANADALYNX

. range

©2007

Spatial |
distribution\ (! e ™
( Consumptive
Climate change >, and non-
consumptive
effects on
o / Local element cycling
Timing of density and . ~
activity activity

Koltz, Gough & McLaren. 2022 Ann. NY Acad. Sci.




Mysteries

* Will boom-bust cycles
continue?

* How are predators
Involved?

* Are parasites/disease
Involved?

Ehrich et al. 2019 Ambio
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Cross-Site Studies: Large Mammals
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Top-Down Pressures on Lemmings
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Small rodent population cycles and plants — after 70 years, where do we go?

Inherent plant cycles (A)
Higher quality of diet due to
inherent cycles of plant
reproduction/quality

Cyclic variation in plant guality (A;)
Rodent food plants have cyclic variation in
flower, seed and berry production OR
nutritional quality. @

High plant quality (A;;)

The cyclically available food sources have
higher quality than other food items.

4

Increased diet quality (A;;)
At increasing densities, rodent_i ingest a
higher quality diet than at low densities.

J

Increased reproduction (A;)
Increased diet quality leads to increased
rodent_i reproduction.

Increased population growth (A,)
Increased reproduction affects rodent_p
growth rate positively. U

Rodent cycles follow plant cycles (A,;)
Rodent_p density follows food plants with
a timelag.

Biological Reviews, Volume: 99, Issue: 1, Pages: 265-294, First published: 12 October 2023, DOI: (10.1111/brv.13021)

Interaction cycles (B, C, D)

Reduced plant quantity (BD;)
Rodent_p feeding reduces the quantity

of their preferred food plants. 5 E

No change in diet (BC;)
Rodent_i diet composition does not
vary with population density.

Reduced diet quantity (B;;;)
At high population densities, rodent_i
ingest quantitatively less food than at

low densities. U

Reduced health due to lower ingestion

Reduced plant quality (C;)

Rodent_p feeding reduces the quality
of their preferred food plants.

Change in diet (D;;)

Rodent_i diet composition varies

with population density.

Reduced diet quality (CDE)

At high population densities, rodent_i
ingest lower quality food than at low

densities. @ @

Reduced health due to lower diet

Food quantity (B)
Reduced quantity of food
per individual due to
overgrazing at high
population densities

Quality of preferred
foods (C)

Reduced quality of diet
due to decreased quality
of preferred food(s)

Food quality due to
dietary changes (D)
Reduced quality of diet
due to additional food
items OR fewer food
items

(B;,) Lower consumption rate of food
affects rodent_i health negatively.

J

quality (CD;,) Lower diet quality
affects rodent_i health negatively.

44

Reduced population growth ( BCD!)

Lower rodent_i health affects rodent_p growth rate negatively.

4 g

Plant availability follows rodent density (BD,,

i)

4

Plant quality follows rodent density (C,)

Quantitative availability of plant foods follows

rodent_p densities with a timelag.

timelag (C,).

Plant quality follows rodent_p densities with a




Simple Arctic Model

Vegetation

—> Plant respiration
C:N=30:1

T— Net Primary Productivity

—> Soil respiration
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Soil organic matter

C:N=15:1

Nitrogen € = = = = Nitrogen
outputs inputs

Adapted from Shaver et al. 1992 BioScience



Animals Can Affect Carbon Cycling

Solar Radiation

Schmitz et al. 2014 Ecosystems
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