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Our Mission: 
To provide fire science to 

resource managers, land-

owners, and the public about 

the use application and 

effects of fire within 

the region 

Special points of interest: 

 Visit Oakfirescience.com  

 Find us on Facebook 

 Follow us on Twitter 
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Moving fire forward... 

Seeking a definition of natural in fire regimes 
A contributed essay by Richard Guyette  

Research Professor, Department of Forestry, University of Missouri—Columbia 
and consortium governing board member 

The question 

Many of us define ‘natural landscapes’ as landscapes 
with no human influence. Is everything human unnat-
ural? What is natural?  These are questions and views 
that affect us daily in our food choices, in resource 
management, and in our vision of what ecosystems 
should be like.  It wasn't until recently that the word 
natural began to be thought of as exclusive of human 
activity.  Here, I address these questions and views 
from my own perspectives acquired over 30 years of 
wilderness trekking, burning, fatherhood, and scien-
tific study.  In particular, I want to explain why human 
caused fires are, and have been a ‘natural’ component 
of ecosystem processes for many thousands of years. 

We are not strangers here 
For thousand to millions of years humans and fire 
have never been separated. Human ignitions of 
wildland fires, whether intentional or by accident, 
have been part of the processes shaping ecosystems 
and their biota.  Like a forest without a bear, land-
scapes without humans are missing part of the native 
biota, and are missing the most intractable dimension of our species - fire.    

Towards a philosophy without contradiction  
I think of ‘natural’ as a type of process; processes that can occur in the absence of human technologies such as 
wildfire, childbirth, and genetic change. On the other hand, processes such as bulldozing and herbiciding for-
ests could never occur without advanced technologies, seem ‘unnatural’. It is in fact the kind, level, and degree 
of technology that is in question when we speak of ‘natural processes’ (Table 1*).  Processes that can occur inde-
pendent of human technology are the strongest, most ‘natural’ (beyond human influence) by today's semantics.  
Wildland fire is the kind of process that is both ‘natural’ (i.e. can occur without human technology) and in 
degree and occurrence - a process that results from the most primitive of human technologies.  The degree to 
which human culture and technology influence these processes is a measure of how ‘natural or unnatural’ thes 
activities are.    

Human fire regimes  
When it comes to fire regimes, humans have choices, but doing nothing may be the most dangerous to society.  
We live with fire, like it or not.  Fires can be too dangerous not to suppress, but suppression results in prob-
lems.  We are caught in the dilemma, no matter what we do (or don’t do) we have a distinctly human fire re-
gime.  Of the two alternatives, fire suppression is much more ‘unnatural’ (requires many technological steps and 
great amounts of energy) than intentional burning (requires only ignition source). It is time to use the fire tool 
as our most basic and natural technology.   

 ...Cont’d on Page 4 

 

Drawing by Richard Guyette depicting a dry, old-growth, 

fire-maintained post-oak woodland. 
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Moving fire forward... 
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RESEARCH HIGHLIGHT: 
Managing forests with prescribed fire:  implications for a cavity-dwelling bat species 
Justin G. Boyles and Doug P. Aubrey, Forest Ecology and Management 222 (2006) 108-115 

 

In this study the authors seek to determine if evening bats (Nycticeius humeralis), a tree cavity-roosting 

species, exhibit a preference for burned versus unburned forests in roost-site selection and to better 

understand the forest characteristics which influence roost tree selection.  Fire is frequently pre-

scribed to restore and/or maintain natural forest ecosystems in North American eastern deciduous 

forests.  Fire is known to alter forest characteristics which influence bat roosting preference in the 

following manners:  tree mortality, pathogen susceptibility, and light penetration.  Many studies have 

investigated forest dwelling vertebrate responses to prescribed fire, however none reported on the 

effects of fire to forest dwelling bat roosting habitat.   

This study was conducted at Missouri Department of Conservation (MDC) managed Drury Conserva-

tion Area in southwestern Missouri.  Beginning in 1999 MDC applied prescribed fire biennially to 

approximately half of the suitable (forested) evening bat roosting site area to restore glades and oak-

hickory woodlands.  Using standard capture and radiotelemetry techniques the location of roosting 

trees of twenty-three evening bats (11 males, 12 females) were identified.  The study occurred year-

round so to include roost trees used during winter and summer months by males and females in all 

reproductive stages.  Bats were captured mainly in the fire break between the burned and unburned 

area in order to minimize capture location bias.  Canopy light penetration (CLP) and canopy tree 

density were measured for both burned and unburned areas.   

Sixty-three roost trees used by these 23 bats were identified over a time period slightly longer than one 

year.  All roost sites were within the prescribed fire area, and all except one were greater than 50 me-

ters from any forest edge.  Canopy light penetration was significantly higher in the burned forest areas, and overstory tree density was greater 

in the unburned forest areas.  The density of dead trees was not significantly different between treatments, though the proportion of dead 

trees relative to live trees was greater in burned areas.   

Evening bats displayed an overwhelming preference for roost trees located within prescribed fire managed forests.  The authors attribute this 

preference to several contributing factors.  First, fire increases the abundance of dead trees in some forests, therefore increasing the number of 

tree cavities available for roosting.  Second, high light exposure is known to improve roost suitability; high light exposure in the interior of the 

forest may increase the overall area available suitable roosting habitat.  This increase in suitable roost trees may promote bats to roost closer to 

preferred forage areas, decreasing commuting distance (in turn decreasing energy expenditure and predation exposure).  Third, repeated pre-

scribed fire reduces the regeneration of the sapling layer in forests, creating preferable foraging conditions for the lesser agile evening bat.  Last-

ly, the major food source of evening bats, beetles, are found in greater species richness in burned forests compared to unburned forests*.  

These results are also encouraging for the conservation of the federally endangered Indiana bat (Myotis sodalist).  This species is known to roost 

in the exfoliating bark of dead and dying trees, of which there are more in fire managed hardwood forests.  The authors caution that because 

this study only included six years since the initiation of burning, potential negative effects of long term burning may not be captured.  The 

authors also note that additional research is necessary to understand possible negative side effects on different bat species.   For example, fre-

quent burning could have negative effects on leaf litter roosting bat species such as eastern red bat (Lasiurus borealis).   

*More on this point can be read in: Saint-Germain, M., Drapeau, P., Hebert, C. 2004. Comparison of coleopteran assemblages from a recently burned 

and unburned black spruce forests of northeastern North America. Biological Conservation 118:583-592.  

Volume 1, Issue 3  

January, 2013  

Photo: Bats in a tree cavity.  

Credit: www.durmphoto.com 
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Moving fire forward... 

SPOTLIGHT  
In an effort to introduce you to new people and information from the region we plan to 
interview fire practitioners and researchers about timely topics. In this issue we asked 
these questions of Professor Norma Fowler. 

 
What are some of the greatest fire research needs for the 

central Texas region? NF: a) in savannas: better fire prescriptions, especially 
optimal timing, to control invasive non-native grasses; b) in oak woodlands: ways to use 
fire to increase oak regeneration and to reduce wildfire risk while still maintaining endan-
gered warbler habitat and public amenity values; c) in the Lost Pines: to identify best 
restoration and management practices after the 2011 wildfires, including prescribed fire; 
d) throughout the region: effective ways to build public understanding of the natural role 
of fire and public support for the use of prescribed fire. 
 
What is your biggest concern when deciding to use fire to 

manage oak woodlands and forests?  Preserving endangered species habi-
tat; handling legal liabilities; getting permission from the relevant government entities; 
addressing public perceptions of wildfire risk; and addressing public perceptions that a 
dense forest is the ‘natural’ vegetation of the region are all major challenges.  
 

In your opinion what is the greatest advantage to using prescribed fire when managing oak woodlands and 

forests?  We have documented that on the eastern Edwards Plateau in central Texas, oak regeneration is failing in both woodlands and savannas, and 
woody plant encroachment rapidly converts savannas to woodlands. In the Lost Pines, decades of fire suppression contributed to the 2011 wildfires. The use 
of fire can restore the natural disturbance regimes that we believed once maintained these plant communities. Restoration of a natural disturbance regime is 
usually the most successful method of restoring and maintaining native biodiversity and of providing ecosystem services such as reduction of wildfire risk, 
maintenance of water quality and quantity, and prevention of soil erosion. 
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Professor Norma Fowler 
of the University of Texas 
in Austin has been studying 
central Texas plant populations and 
plant communities since 1979. In 
that time she has seen prescribed 
fire go from almost “off the radar 
screen” to slowly being adopted to 
manage the savannas and wood-
lands of the region. Current fire-
related research in central Texas by 
her group includes studies of the interacting effects of pre-
scribed fire and deer browsing in the oak woodlands that are 
the habitat of the endangered golden-cheeked warbler; the use 
of prescribed fire in savanna restoration; and the effects of the 
2011 wildfires and post-wildfire management interventions in 
the Lost Pines. For more information, please see her website. 

On December 4th the Oak 
Woodlands and Forests Fire 
Consortium attended the Bu-
reau of Indiana Affairs Eastern 
Oklahoma Region Fire Meet-
ing.  We would like to thank 
Forest Blackbear for inviting 
us to talk with BIA fuel and fire managers. 

Look for the Oak Woodlands and Forests Fire Consortium at 
the International Association of Wildland Fire’s 4th Fire Behav-
ior and Fuels Conference at Raleigh, NC February 18-22,2013.     

Need Credit? 

We are trying to make sure all of our events are 
eligible for continuing education credits. Cur-
rently we have obtained credits from the The 
Wildlife Society and the Society of American For-
esters. Attend one of our upcoming webinars 
and/or workshops to obtain these credits.  

http://www.sbs.utexas.edu/fowler/
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See our calendar at oakfirescience.com for a full schedule of upcoming events. 

January 29-31, 2013:  Tallgrass Prairie and Oak Savanna Regional Fire Conference 
Dubuque, IA, Details at:  http://www.tposfirescience.org/conference 
February 1, 2013: Workshop: Prescribing Fire For Woodland Restoration:  How Is Success Measured? 
Workshop at Missouri Natural Resources Conference, Osage Beach, MO.  
Details at: http://mnrc.org 
February 2-8, 2013: Workshop: Fire Ecology and Management of Texas Oak Woodlands 
Workshop at Society of Range Management Annual Mtg, Oklahoma City, OK  
Details at: http://www.rangelands.org/events/events_annualmeetings.shtml  
February 18-22, 2013: IAWF—4th Fire Behavior and Fuels Conference, Raleigh, NC  
Details at:  http://www.iawfonline.org/2013FuelsConference/index.php 
February 19, 2013, 1pm CST:  Webinar- Prescribed fire effects on exotic invasive plants in Missouri’s forested 

landscapes. Details at: http://www.oakfirescience.com/webinars/ 

October 5-9, 2013:  The Wildlife Society 20th Annual Conference, Milwaukee, WI 
Details at:  http://wildlifesociety.org/ 

UPCOMING EVENTS 
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Moving fire forward... 

Please contribute your event announcements. Send information to: oakfirescience@gmail.com  

Seeking a definition of natural in fire regimes, continued: 

Conclusion 

The total exclusion of burning by humans from ecosystems because we are judged as 'unnatural' components of ecosystems is unsupported by history and 

logic. Thus, I conclude that Homo sapiens and their required use of fire in wildlands is a natural process we want to control but not exclude.  This human 

process (anthropogenic fire) can be used in the management of ecosystems for natural landscapes, natural areas, and wilderness values.  

Fire attributes and human goals  More natural Less natural 

Fire frequency 
Occurrence with or without 

humans 
Occurrence significantly reduced with high technology 

(e.g., suppression) 

Acceptance by society Traditional Non-traditional 

Economic costs Low High 

Developmental steps to technology Few Many 

Canopy reduction Hand felling of trees Herbicides 

Increase forest fertilization Compost Oil-based fertilizer 

Restore habitat Prescribed fire Mechanized canopy removal & ground disturbance 

Reduce fire risk Prescribed fire Fire suppression, fuel mastication 

Human ignition of large fires Ground ignitions Aerial ignitions 

Table 1. Technological, human, and management attributes across a gradient of 'naturalness' 
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