Fire Mediated Effects on Moose and
Subsistence Activities

Casey Brown, Knut Kielland and Eugenie Euskirchen
Institute of Arctic Biology, University of Alaska Fairbanks



Outline:

Introduction to moose, fire
and hunter interactions.

Research in interior Alaska:

* Moose habitat use

* Browse production surveys
* Hunter harvest rates

Management Scenarios

Opportunities for
Collaboration
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Research Questions:

What is the relative importance of regenerating burns on
winter moose habitat use?

How does fire severity affect the duration of production
of browse species in a regenerating burn?

How does a regenerating burn affect hunter success
rates? Does accessibility play a role?

Glenn Juday
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Study Area: Hajdukovich Creek Burn

* Fire severity:

o 10%|medium
o 30%lhigh

* Pre-fire vegetation:
o black spruce

o—few mixed stgpds of
asper)

* Post-fire vegetation:
o divergent successional

(Mikalek et al. 2002) paths



Methods (Q1): Moose habitat use



Methods (Q1): Moose habitat use in burned habitat






Methods (Q1): Moose habitat use

Utilization Distributions
estimate home range and core
use area for individual moose.

Proportion of different habitat
types within the home range
boundary.
- burned: high, moderate and
low severity
- unburned: deciduous
(unburned), coniferous,
shrub, agriculture



Moose habitat use



Winter Home Range Concentration of Use
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Summer Core Use Concentration of Use
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Concentration of Use (95% CI)
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Conclusions Q1: Moose Habitat Use

* The Hajdukovich Burn was the most
abundant habitat class across individual
moose home range and core use areas.

* Moose preferred:

* Winter core use areas with high availability
of willow biomass (i.e. low severity sites).

e Summer core use areas with the most total
available woody biomass.

* However, it appears that selectivity for
burns decreases at the home range
scale.



Methods (Q2): Deciduous Forage Production and
Removal

* Browse assessment survey:

o 30 m diameter plot

o Sampled 3 plants of each
forage sp.

o 10 twigs/plant: diameter of
current annual growth and
point of browsing.

e Estimate biomass of forage
production and removal from
estimated dry weights.

* Compared estimates between
years.

(Paragi et al. 2008, Seaton et al. 2011)



Methods:
Browse Assessment Surveys

* Plant architecture
 Percent dead by volume

e Other signs of herbivory



Results Q2: Deciduous Forage Production and
Removal
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199.1 kg/ha produced Moose removed 23%
-high severity 267 kg/ha ¢ 4\ ilable forage
-low severity 172 kg/ha -high severity 27%

-low severity 11%




Results Q2: Deciduous Forage Production and
Removal

-

High Medium
Fire Severity

(Lord 2008, Brown unpublished



Results Q2: Deciduous Forage Production and
Removal
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Conclusions Q2: Deciduous Forage Production
and Removal

* Forage production and proportional
removal is variable across fire

severities.

 Willow biomass has increased 3-fold in
low severity sites during winter.

* Proportional removal has declined
suggesting that moose are beginning to
utilize the burn less.



Q3: Hunter Harvest and Hunter Access




Q3: Hunter Harvest and Hunter Access

Experienced extensive
wildfires.

Aerial surveys estimate
that moose populations
have increased steadily.

Access is very different for
hunters.



Methods (Q3): Hunter Access



Methods (Q3): Hunter Harvest Rates



Results Q3: Harvest Rates and Hunter Access

* NE 20D: 5% of hunters
36% avg. success rate

e SW 20D: 52% hunters
28% avg. success rate

* NE 20D twice the
amount of bured
land than SW20D.

e Lessthan 100 ha of
that land is
accessible to
hunters.




Conclusions

* Areas with greater proportion of
accessible burned area supported
greater numbers of hunters and
harvested moose.

* However, there might be a tradeoff
between having access and “harvest
success”.

* See Brown, C. L., et al. 2015.
Applications of resilience theory in
management of a moose-hunter
system in Alaska. Ecology and Society



Management Scenario Timeline:
Initial Prioritization (1-2 years post-burn)
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Year 1: M Year2: |

e Assess the fire’s * Monitor habitat conditions
extent and severity. (e.g. browse production).

* Assess whether e Actively manage for access.

hunter access exists.



Management Scenario Timeline:
Continued Monitoring (3-20 years post-burn)
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Timeline

\ 4
Years 3-15: M Years 11-20:
 Monitor forage offtake.  Reduce
monitoring
* Incorporate aerial surveys. efforts.

* Monitor harvest reports.



Management Implications

* Monitoring social/ecological
variables (forage availability/
hunter access) can provide
mangers with information
on habitat potential.

* Monitoring the variables
(forage offtake/habitat use/
seasonal harvest rates) can
provide managers with
actual habitat use patterns.




Management Implications

* Availability framework that

considers indices of seasonal
wildlife distribution and
hunter access.

* Hunter accessibility metric
that accounts for proximity
of regenerating burns to

human infrastructure.



Opportunities for collaboration

e Collaboration with fire
managers to adapt access
where moose may increase
(e.g. high severity burns).

* Adapt seasons and bag limits.

e Actively monitor predator
densities and trapping records.

* Provide ongoing education to
the community



Acknowledgements

Graduate Committee: Knut Kielland, Eugenie Euskirchen, Roger
Reuss, Scott Brainerd, Todd Brinkman

ADF&G: Kalin Seaton, Tom Paragi, and Darren Bruening
US Army

Resilience and Adaptation Program

NSF (IGERT)

Bonanza Creek LTER

Joint Fire Science Program

Institute of Arctic Biology



