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Moving fire forward... 

BURNING THE PLATEAU: FIRES FROM THE PAST TO 
RESTORE THE FORESTS OF THE FUTURE  

By Katherine Medlock, Tennessee Chapter of The Nature Conservancy  
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 April, 2021 

We have evidence from the past that shows us fire was here—on the Cumberland Plateau of Tennessee.  
Historic writings, pollen records, dendrochronological studies, even the evidence we see from the seed bank after 
we apply fire to the land all tells us clearly that fire was one of the forces, if not the predominant force that 
shaped the forests of the Cumberland Plateau in the past. Certainly, there is more to learn about the history of 
fire in this region, and I recently got the opportunity to do just that walking through the woods with fire history 
researchers at TNC’s 5,763-acre Bridgestone Nature Reserve at Chestnut Mountain in White County along the 
western edge of the Cumberland Plateau. We found stumps of American chestnuts (suspected) and shortleaf 
pines scarred with fires years and years ago. I was struck by how little we know about the details of the history of 
these lands we manage, and it also became even more clear to me how much evidence we have that fire belongs 
here even though it is largely missing from the landscape now. 

So, as we collectively look toward managing this and fire-adapted landscapes across the state going forward, 
how can we do it better? The Nature Conservancy’s Tennessee Chapter is looking toward a three-prong approach. 

First, put science to work for us. With many partners participating and funding from the National Fish and 
Wildlife Foundation, we were recently able to produce a map of the ecozones of the Cumberland Plateau and 
Mountains (see page 4). Ecozones are units of land that can support a specific plant community or plant 
community group under historical disturbance regimes. In effect, they describe the ecological potential and, 

therefore, create a sort of road map of restoration. Ecozones were 
identified from local field data representing potential vegetation 
types and from environmental models described by Steve Simon in 
a 2005 report from the USDA Southern Research Station. Steve 
has done this work with excellent results throughout the South and 
we were happy to have him work with local experts to develop the 
“restoration roadmap” for the Cumberland Plateau. With this as a 
foundation, we then prioritized the region for prescribed fire based 
on several ecological variables. The Nature Conservancy will 
continue to use the best available science, along with our partners, 
to ensure our management is the very best it can be.  

   Second, we must increase our capacity to implement good fire on 
the ground (#goodfire). Our burn windows are short, and the need 
is very large which means that we must be ready to implement high 
quality burns at every opportunity. The importance of partnerships 
cannot be understated, the task simply can’t be achieved without 
them. TNC is one of many partners that is committed to increasing 
our capacity for prescribed fire.   

   Third, we need ambassadors for our restoration work. 

...Cont’d on Page 4 

Staff from The Nature Conservancy in Tennes-
see count fire scars on an old shortleaf pine snag.  

 

http://www.oakfirescience.com
http://www.facebook.com/pages/Oak-Woodlands-and-Forests-Fire-Consortium/302945966434157
https://twitter.com/#!/oakfirescience
http://vimeo.com/oakfirescience
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n this study, researchers evaluated the direct (mortality, physical 
injury) and indirect effects (changes in movements and space use) of 
prescribed fires on eastern box turtles (Terrapene carolina carolina, box 

turtles) in various vegetation types in eastern Tennessee, USA. Box turtle 
populations may be negatively affected by disturbance events such as fire 
as a result of life-history characteristics (e.g., late reproductive age, slow 
growth, small clutch size), limited mobility, and site fidelity. However, 
prescribed fire may benefit box turtle populations by providing improved 
conditions for foraging, nesting, and thermoregulation, as shown for 
other reptile species. Indirect effects such as these are highly influenced by 
fire intensity, seasonality, and frequency.  

Field experiments were conducted at three sites which included areas dominated by shortleaf pine-oak woodlands, early-successional plant communities, and 
closed-canopy deciduous forests; all of which had experienced routine prescribed fire for at least the previous 12 years. In all, effects from 17 different 
prescribed fires were assessed, 11 of which occurred during the early growing season (April-May), one in the summer season (June-Aug.), four in the late 
growing season (Sept.-Oct.), and one in the dormant season (Nov.-March). 

Adult box turtles were captured at the study sites during a two-year period using opportunistic finds, active searches, and wildlife detector dogs. Capture 
location, body mass, sex, and additional physical characteristics including existing injuries were recorded. A small radio transmitter was affixed to each turtle’s 
shell (and later removed) to monitor movement before, during, and after the prescribed fires. Turtles located within a prescribed fire unit prior to ignition were 

considered to have experienced a fire, and those 
that did not were considered the control group. 
During fire events, observers walked firebreaks to 
estimate number of marked and unmarked turtles 
leaving burn units. Fire intensity was assessed 
using heat-sensitive paint applied to ceramic tiles 
deployed near each turtle located within fire units 
prior to ignition. 

   The locations of radio-marked turtles were 
identified within four hours prior to each 
prescribed fire. The fate (fire-caused mortality or 
injury) of turtles that experienced a fire was 
compared to those that did not. Statistical models 
were assessed to determine how turtle fate varied 
among treatment sites, season of burn, turtle 
locations pre-fire relative to nearest firebreak, fire 
intensity, litter depth, burn size, and burn 
coverage. Turtle movements before and after fires 
were assessed to determine if fire affected space 
use (e.g., selection for or against recently burned 
areas and home range size).  

   During the study, 118 adult box turtles 
were captured and 

RESEARCH HIGHLIGHT: 

Direct and Indirect Effects of Fire on Eastern Box Turtles 

I 

Katie A. Harris, Joseph D. Clark, R. Dwayne Elmore, Craig A. Harper  

Journal of Wildlife Management 84(7):1384–1395; 2020  

...Cont’d on Page 3 

 

  Eastern box turtles are susceptible to prescribed fires, 
particularly during the growing season. 

  Box turtles have behavioral and physical traits that offer 

protection from direct fire effects. 

  Unburned microsites within burn units offer important 
refugia for slow moving reptiles. 

Management  Implications  

Moving fire forward... 

 Volume 10, Issue 2 
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This eastern box turtle took refuge under a rock outcrop during a prescribed fire in eastern Tennessee.  

(Photo: Katie Harris-Stovall) 

 

https://wildlife.onlinelibrary.wiley.com/doi/abs/10.1002/jwmg.21920
https://wildlife.onlinelibrary.wiley.com/doi/abs/10.1002/jwmg.21920
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Moving fire forward... 

 

Download a printable version of this research brief   HERE 

Research brief, continued 

Eastern box turtles can burrow in leaf litter (A) and coarse woody debris (B) or move to 

unburned areas within burn units (C) to avoid direct effects of low intensity prescribed fire. 

(Photos: Katie Harris-Stovall)  

radio-marked, with similar numbers of males 
and females. In all, 11 turtle mortalities were 
recorded in the study, six of which (3 males, 3 
females) were directly related to the prescribed 
fires. The remaining mortalities resulted from 
wildfires (3), vehicle strike (1), and unknown 
causes (1). Only one of the 33 marked turtles 
that experienced and survived prescribed fires 
was observed to be injured, though pre-existing 
shell injuries (thought to be fire related) were 
identified on 17 turtles (14%) during pre-fire 
assessments. Turtles avoided fire-caused 
mortality by occurring in unburned microsites, 
burrowing after ignition, or by moving to areas 
which did not burn (in or out of the burn unit). 
During prescribed fires, 24 box turtles were 
observed crossing fire breaks (apparently to avoid 
fire), and returned to burn units within a 
relatively short time period.   

Because box turtles brumate (similar to 
hibernation in mammals) in underground 
burrows during much of the dormant season, it 
was not surprising that all fire-related mortality 
occurred during growing-season fires. Most 
mortalities occurred during early growing-season 
fires, and one occurred during late growing-
season fires. Movement patterns and home 
ranges did not differ among treatments, 
suggesting that turtles did not exhibit selection 
for or against burned areas during the study 
period.     

Statistical models showed fire intensity 
(indicated by temperature-sensitive tiles and 
influenced by litter depth) to be the dominant 
predictor of fire-caused turtle mortality. Burn 
size and turtle distance to a fire break were not 
predictors of survival, likely because unburned 
microsites within fire units were common and 
accessible. The authors suggest that alterations to 
fire regimes, such as increased fire frequency (to 

reduce fuel loads) and employing ignition 
patterns which result in slow-moving flames, can 
increase opportunities for turtles to escape to an 
unburned refuge. 

These results indicate that turtles are 
susceptible to prescribed fire, particularly during 
the growing season, and that they possess 
behavioral and physical traits that may reduce 
direct effects from fire. Mortality was 2.5 times 
more likely during early growing-season fires 
compared to the late growing-season fires as a 
result of lethargy associated with recent 
hibernacula emergence, despite greater burn 
coverages during the late growing season. Turtles 
may remain lethargic for 1-2 weeks after 
hibernacula emergence, and because populations 
of turtles emerge over a 1-3 month period, 
managers should consider avoiding prescribed 
fires during April-May if turtles are of high 
concern.    
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Watch a recorded webinar on this topic presented by Katie Harris-

Stovall HERE . View all recorded webinars HERE. 

C  

B  

A  

http://www.oakfirescience.com/research-publications-1/2015/6/4/research-briefs
https://oakfirescience.com/video/stovall2021/
https://oakfirescience.com/videos_categories/webinars
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Moving fire forward... 

From pg 1: continued 

Education and outreach are needed for the general public as well as within 
our own agencies and organizations. This includes sharing our successes 
widely in efforts like the Fire Learning Trail that is currently underway on 
the Cumberland Plateau in partnership with the Consortium of 
Appalachian Fire Managers and Scientists as well as investing in our 
Prescribed Fire Councils and other partnerships. In short, we need to 
increase the size of our “fire choir,” so it isn’t the same voices singing the 
same tune every time.   
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 April, 2021 

9th International Fire Ecology and Management Congress 
November 30—December 4, 2021 

Miramar Beach, Florida 

For more information, CLICK HERE  

Congress theme:  

Life with Fire:  

Prescriptions for Resilience  

 

 

After leaving Chestnut Mountain, samples from the fire-scarred wood 
collected will be prepared and analyzed for vital history of fires on this 
property. My colleagues and I are eagerly awaiting the results. We hope they 
can help answer questions that have vexed us as we develop management 
plans for this newly acquired property. Such as, how frequently did fires 
occur in this forest, how intense were those burns, and what time of the 
year did they occur? Depending on the answers to these questions, we may 
be able to reconstruct what type of forests once occurred at Chestnut and 
provide a key reference point to help us develop restoration plans to 
manage this preserve—all by using the fires from the past to restore the 
forests of the future! 

Below: Map depicting ecozones of the Cumberland Plateau and Mountains in Tennessee.  

https://fireecology.org/afe-conferences
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Moving fire forward... 

HEADS UP! 
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Fire and Fuels Monitoring Virtual Training Workshop 

June 1-4, 2021 (8:00 am - 12:00 pm) 
Co-hosted by Lakes States Fire Science Consortium and  

Oak Woodlands & Forests Fire Consortium  

Lead Instructor: Brian Stearns, Huron-Manistee National Forests 

This 4-day, virtual- and field-based training is open to all professional 
affiliations, and will introduce participants to:  

 Tools for selecting metrics that match management/restoration 
objectives 

 Developing site-specific protocols for sampling 

 Developing a monitoring handbook and monitoring protocols/
program for your local ecosystems 

 How to establish long-term monitoring and quantitative/qualitative 
data for wildfire risk assessment 

 Evaluating the need for prescribed burns and other fuels treatments 
 

Field measurements will be conducted independently on home units, then 
data will be analyzed in the virtual classroom setting. 

Attendance is limited. To register, contact Joe Marschall ASAP at oakfirescience@gmail.com. No registration fee.  

Announcing a new fact sheet from 

 Oklahoma Cooperative Extension Service 

Using Drones  

with Infrared Capabilities  

to Monitor Fire Behavior 

Download Fact Sheet NREM-2907 at  

extension.okstate.edu or CLICK HERE 

 

Figure 1. The Infrared camera allows the operator so see 

through smoke to monitor fire behavior. The same fire 

viewed with two different cameras, conventional RGB 

camera (right) and infrared (left).  …  Infrared images 

are clear enough to identify spotfires, firebreaks, person-

nel and fire types.  

Here’s a preview 

mailto:oakfirescience@gmail.com
extension.okstate.edu
https://extension.okstate.edu/fact-sheets/using-drones-with-infrared-capabilities-to-monitor-fire-behavior.html
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Moving fire forward... 

 FIRE SCIENCE 

HOT SPOTS 

In this feature, we bring into 

focus fire science on-the-ground  

Eastview Barrens State Nature Preserve  
The approximately 200-acre Eastview Barrens State Nature Preserve, located in 

Hardin Co., northcentral Kentucky, was purchased jointly by the Office of 
Kentucky Nature Preserves (KNP) and The Nature Conservancy (TNC) in 1997. 
This mosaic of open grasslands and woodlands is an outstanding remnant of the 
original "Big Barrens" vegetation, which historically covered the Mississippian 
Plateau. Woody vegetation is dominated by post, blackjack, white, and black oak 
trees, with Indian, purple three-awn, big bluestem, and little bluestem as the 
dominant grasses. The area hosts a large number of rare plant and animal species 
of conservation concern, including prairie gentian (Gentiana puberulenta, bottom-
left panel below), plains frostweed (Helianthemum bicknellii), Great Plains ladies 
tresses (Spiranthes magnicamporum), and silky aster (Aster phyllolepis). Aerial photos from the 1970’s show more 
grassland and open woodland habitat than exist today, and fire scars (inset, top-left) on large trees at the site 
provide evidence of historical fires, likely explaining the formerly open conditions and the persistence of rare 
plants. The site is closed to the public due to its sensitive nature and small size.     

Prior to acquisition of the site by TNC and KNP, fire exclusion had 
allowed oaks to succeed and shade-out sun loving barren community plants 
(e.g., left side of bottom-right image). Along with prescribed fire (inset, top-
right), mechanical thinning (top-right) has been employed in the thickest 
areas that have completely lost their grassland components. Spring fires 
have dominated the prescribed fire history on the site, though managers 
have recently expanded the burn windows to include growing season burns 
in late August and September in hopes of better managing for improved 

habitat heterogeneity and woody plant control. Area managers note that 
the site presents a constant battle of succession and requires regular 
disturbance, and that it is amazing how fast the barrens community 
responds to woody treatments and prescribed fire – which is also very 
encouraging for managers to continue their work on the site. Click on 
each photo for a full-size downloadable image, or view all HERE. Photo 
credits – Office of Kentucky Nature Preserves.     
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https://www.flickr.com/photos/oakfirescience/
https://www.flickr.com/photos/oakfirescience/51141465039/
https://www.flickr.com/photos/oakfirescience/51139991037/in/photostream/
https://www.flickr.com/photos/oakfirescience/51141769285/in/photostream/
https://www.flickr.com/photos/oakfirescience/51140667421/in/photostream/
https://www.flickr.com/photos/oakfirescience/51140878918/in/photostream/
https://www.flickr.com/photos/oakfirescience/51140879103/in/photostream/
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SPOTLIGHT  
In an effort to introduce you to new people and information from the region, we interview 
fire practitioners and researchers about timely topics. In this issue, we ask these questions of 
Andy Radomski with the U.S. Forest Service, Land Between the Lakes National Recreation 
Area. 

What are some of the greatest fire research needs for the oak 

woodlands and forests of western Kentucky and Tennessee?   

AR: Increasing our understanding of plant and animal population dynamics as it relates to 
fires across the landscape continuum. Understanding how and when to balance the use of 
prescribed fires as an effective tool will provide us that higher degree of certainty when it 
comes to maintaining sensitive species, threatened and endangered species, as well as our 
common plants and animals.   

What is your biggest concern regarding the use of fire to 

manage woodlands and forests?  

AR: My biggest concern related to the science of fire is our ability to quantify the 
interconnectivity of the fire, and specifically fire behavior, accurately and reliably across a 
changing and mosaic landscape to meet a specific condition that our public expects. As land 
managers, the need for reliable information on the expected response to changes in plant 
distributions and movement patterns in animal species is critical. If there is a high probability 
of using fire to meet and achieve a desired condition, then land managers are more apt to use 
it and the public will be more agreeable to continuing with that approach.  

In your opinion what is the greatest advantage to using prescribed 

fire when managing woodlands and forests? 

AR:  The use of fire as a tool to manage woodlands and forests can give one the satisfaction of seeing an immediate change. It may be just removing a 
layer of duff to allow the seeds within the soil to sprout, or it may be observing changes to the encroaching woody vegetation to achieve a type of habitat 
that is most cost effective. Then, the satisfaction that a landowner, or the public, enjoys as they observe during that the growing season that the flush of 
nutrients allows for additional growth, or finding new plant or animal species not previously seen, because the past habitat conditions were not meeting a 
critical need. As more time passes, these “viewscape” differences may then be readily observed, compared, and contrasted.     

    Andy A. Radomski  
is the Wildlife 
Program Manager 
for the U.S. Forest 
Service, Land 
Between the Lakes 
National Recreation 
Area, located in 
western Kentucky 
and Tennessee. His 
earliest experiences using prescribed fire as a habitat 
management tool were within academia, but he 
gained respect for drastic shifts in wildland fire 
effects during droughts in Wisconsin as a teenager. 
Andy has decades of practical experience 
implementing prescribed burns, and a fundamental 
understanding of how to incorporate fire onto the 
landscape - all gained during his early years assisting 
state agencies in the upper Midwest, specialized 
training with the National Interagency Prescribed 
Fire Training Center in the southeast, providing 
assistance to private landowners within the Partners 
of Fish and Wildlife Program in Kentucky, and 
participating with Kentucky’s Prescribed Fire 
Council. 

 

Moving fire forward... 

  

FUELING COLLABORATION 
PANEL DISCUSSION SERIES 

 Pairing Historical Fire Regimes with Silviculture 

 Using Fire Seasonality to Open the Burn Window 

USFS Northern Research Station and the JFSP Fire Science Exchange Network.  

ALL FOUR RECORDINGS AVAILABLE, CLICK HERE 

 Timber Management and Prescribed Fire 

 Fire and Climate Change 

 Volume 10, Issue 2 

 April, 2021 

https://apfire.wixsite.com/fuelingcollaboration
https://www.nrs.fs.fed.us/webinars/fueling/
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UPCOMING EVENTS 

May 18 & 20, 2021: Southern Blue Ridge Fire Learning Network Virtual Workshop  
For more information, CLICK HERE 

May 19, 2021: Webinar: Did Your Prescribed Burn Meet Your Goals and Objectives? 
U.S. Forest Service and The Nature Conservancy of Arkansas. For more information, CLICK HERE 

May 24-27, 2021: 16th International Wildland Fire Safety Summit & 6th Human Dimensions   
of Wildland Fire Conference, online 
For more information, CLICK HERE 

June 9, 2021: Fire Educator Virtual Workshop  
Hosted by Oak Woodlands & Forests Fire Consortium.  For more information, CLICK HERE 

June 1-4, 2021: Fire and Fuels Monitoring Virtual Training Workshop 
Co-hosted by Lakes States Fire Science Consortium and Oak Woodlands & Forests Fire Consortium.  For more information, CLICK HERE 

October 4-8, 2021: 4th National Cohesive Wildland Fire Management Strategy Workshop 

Asheville, NC. For more information, CLICK HERE 

September  21-23, 2021: Great Plains Fire Summit & Nebraska Prescribed Fire Conference 
North Platte, NE, For more information, CLICK HERE 

November 3-7, 2021: Society of American Foresters National Convention 
Sacramento, CA, For more information, CLICK HERE 

 

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

Moving fire forward... 

  

 

 

The fire 

triangle 

Bark & soil 

properties 

Heat plume 

of a fire  

Topics include:  

This FREE workshop, intended primarily for high school 

science teachers, will introduce and discuss the  

Cross Timbers Fire Ecology science curricula  

In addition, learn about the historical and modern fire ecology 

of the Cross Timbers ecoregion of central Oklahoma! 

 Volume 10, Issue 2 

 April, 2021 

(FIRE) SCIENCE EDUCATORS (VIRTUAL) WORKSHOP 
  June 9, 2021 (9:00 AM - 2:30 PM) 

 

 

Attendance is limited to the 

first 50 registrants. 

Find more details and register 

HERE 

http://www.sbrfln.com/ws15.html
https://docs.google.com/forms/d/1FL3cgdbY8kySPmIXIv_dxFhnoO4e3kl7JradlCLokMw/viewform?edit_requested=true
https://firesafety-humandimensions2021.com/
https://oakfirescience.com/events/fire-educators-virtual-workshop/
https://oakfirescience.com/events/fire-and-fuels-monitoring-virtual-workshop/?
https://www.iawfonline.org/event/4th-annual-national-cohesive-wildland-fire-management-strategy-workshop/
https://nefirecouncil.org/great-plains-fire-summit
https://eforester.org/safconvention/
https://oakfirescience.com/oak-woodlands-fire-science-curriculum/
https://oakfirescience.com/events/fire-educators-virtual-workshop/?

