Fire & Carbon Cycling in Boreal North

American Peatlands

8L 7 :
- Rt oa 2 - e :
- o

Brian W Benscoter! and Merritt R. Turetsky?
1Florida Atlantic University, 2University of Guelph



Global Distribution of Peat-Forming
Wetlands
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(Yu et al. 2010-Geo. Res. Let.)
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Fire is the most important natural
disturbance in Canadian forests & peatlands

Ericson Creek Fire © Turetsky
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Forested Bog Peatlands
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(Benscoter et al. 2005-J. Veg. Sci)



Effects of Wildfire on Peatland C Cycling
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Community Controls on Peat Burning
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(Benscoter et al. 2011-Int. J Wild. Fire)



Trends in Community Development
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Post-fire Trajectory in Moss Productivity
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Uncoupling of Decomposition & Succession
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Fire Exclusion may Decrease C Storage

o
|

« Decreased productivity
with feathermoss
encroachment in 100+
year old stands

H GPP

(@)]
|

EER

NEE

&
|

N
|

o
|

« Sphagnum fuscum
consistent over
chronosequence

N
—

Understory CO, Exchange (umol m2s1)
L

1
a
|

Sphagnum Feathermoss

Benscoter et al. in preparation



But, Canopy Recovery Also Important




Trends in Ecosystem Carbon Exchange
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Wieder et al 2009 Global Change Biol.



Canopy Recovery Drives Future Fire Risk
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Treed Peatlands as a Fire-Maintained

Ecosystem

= Low-moderate burning
maintains peatland
composition

= Vegetation maintains
carbon storage
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Northern Peat Fire Working Group
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