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Ham Lake Fire, BWCAW,
May 2007
~30,300 ha (75,000 acres)

_' Photo credit: Star Tribune




Pagami Creek Fire, BWCAW,
September 2011
~37,600 ha (93,000 acres)

Photo credit: Greg Lindberg via MPRnews.org
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QUATERNARY RESEARCH 3, 329-382 (1973)

Fire in the Virgin Forests of the Boundary
Waters Canoe Area, Minnesota

Miron L. HEINSELMAN!?
Received July 11, 1978

Fire largely determined the composition and structure of the presettlement vegetation
of the Boundary Waters Canoe Area as well as the vegetation mosaic on the landscape
and the habitat patterns for wildlife. It also influenced nutrient eyeles, and energy path-
ways, and helped maintain the diversity, produetivity, and long-term stability of the
ecosystem. Thus the whole ecosystem was fire~-dependent.

Miron “Bud” Heinselman
1920-1993
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We need to understand more thoroughly the relative
roles of lightning and man as fire factors in the
primeval system. The key question is whether lightning
alone is an adequate source of ignition to account for
the observed extent of burning in given ecosystems.”

-Wright and Heinselman, 1973
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East Lac La Croix Fire History
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Fires occuring at more than one site
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Johnson, L. B., and K. F. Kipfmueller. In press. A fire history derived from Pinus resinosa Ait. for the

islands of eastern Lac La Croix, Minnesota, USA. Ecological Application.









1. Fire History

Build a crossdated fire history and compare to Heinselman dates



1. Fire History

Build a crossdated fire history and compare to Heinselman dates

2. Fire-Climate

|dentify influence of interannual climate on past fire activity



1. Fire History

Build a crossdated fire history and compare to Heinselman dates

2. Fire-Climate

|dentify influence of interannual climate on past fire activity

3. Age Structure

Determine effects of fire regimes on forest age structure



1. Fire History

Build a crossdated fire history and compare to Heinselman dates

2. Fire-Climate

|dentify influence of interannual climate on past fire activity

3. Age Structure

Determine effects of fire regimes on forest age structure

4. People

What influence, if any, did people have on the fire regimes of the
BWCAW?
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1. Fire history
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Aggregating fire histories to larger spatial scales

can serve to uncover potential causal mechanisms

Individual Samples e.g., Spatial arrangement of
n=362 fuels

Sites e.g., ignition location, topographic
n=97 controls, fuel breaks

Aggregation of Samples

Regions e.g., regional climate controls
n=14 (drought patterns)
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BWCAW Regions
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Cumulative Fire Events
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1. Fire history conclusions

e Fire-scarred material 1s out there

 Frequent fires, particularly from
1700-1900

* Improved precision and accuracy
compared to Heirnselman dates

« A more complete and nuanced fire
history for red pine stands of the
BWCAW



2. Fire-climate
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How many places need to burn to have “synchrony’’?
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2. Fire-climate conclusions

 Drought during year of fires that
burned multiple sites/regions

« Relationship Increases at broader
spatial scales

« Regional fires burned during years
of subcontinental-scale drought
across the Great Plains



3. Age structure
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3. Age structure conclusions

* Fire-scar sample depth 1llustrates
establishment 1n late 1600s and mid
1700s

 Post-fire cohorts after 40+ year
intervals

 Pulse of regeneration i1n early 1800s

 Regeneration epoch 1n the 1900s and
stand density



4. Role of People



rances Anne Hop |hs, Voyageurs Passing a
Waterfall, 1869
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¢¢...the Indians [Ojibwe] burn large tracts

of pine barrens in order to favour the

growth of very useful autumnal fruits.”’

-Dr. John Bigsby, 1850
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4. Role of People conclusions

e Distinct differences between sites
on and off the Border Route

e Fire frequency likely augmented at
certain places at certarn times

 Forest age structure reflects
human Influences at a landscape
scale
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Are natural ignitions enough to maintain the wilderness
character of the l[andscape, sustain resilient forests, and
mitigate the impacts of climate change?
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Next Steps

e Expand the spatial perspective
e Do these patterns hold outside the BWCAW?

e Refine temporal perspective
* Date peel trees across the Border Lakes Region

e Theory and technique

 How do we assess synchrony across scales and in fragmented
landscapes?

e What mechanisms drive drought and fire?

e Advance the conversation
* What is the ‘natural’ fire regime?
e What is wilderness?

* We need your help!
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