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Prescribed fire for research into oak woodland restoration as part of a co-produced research project in Kansas.  

While natural science fields such as forestry, wildlife, and soil science had their beginnings 100 to 200 years 
ago, the field of wildland fire science is much younger. A few fire studies were conducted in the early 1900s 
and fire ecology formally began at Tall Timbers Research Station in 1958, but significant investment and 
increased scientific momentum did not occur until the 1980s. Since then, the production of scientific studies 
has increased exponentially (National Academies of Sciences, Engineering, and Medicine 2017). 

The timeline for prescribed fire management has a similar history. Although management of wildfires 
(suppression) has occurred during the last century, prescribed fire management by agency professionals 
generally began relatively recently (in earnest since approximately the 1980s). For many agencies, the trend in 
acres burned through prescribed burning has steadily increased through recent decades. Prescribed burning 
and other fire management activities continue to expand into new regions, to more varied natural communi-
ties, and for increasingly diverse objectives. Expanding prescribed fire activities often raises new questions that 
scientific research has yet to address. ...Cont’d on Page 4 

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 synthesized the findings from a 
growing network of tree-ring based fire-scar studies in the 
prairie-forest transition zone of the south-central US to 

increase the understanding of historical fire regimes of the 
region. Tree-ring based fire history reconstructions offer 
insights into long-term ecosystem changes and associated 
human influences, and a recent increase of high-severity fires 
in the region has led to heightened interest in better 
understanding the past, to manage current and future 
ecosystems. The findings from three new site-level fire-scar data sets, and those from 10 previously published similar studies (13 total fire history study sites) 
were compared, and the regional fire regime characteristics of frequency, severity, extent, and seasonality were synthesized and reported.  

The 13 study sites were located across Oklahoma (n=10) and Texas (n=3) along the north-south oriented prairie-forest ecotone between the eastern deciduous 
forest and Great Plains. Study sites were located within the Cross Timbers, Blackland Prairie, and Oak-Hickory ecoregions, which support a matrix of forests, 
woodlands, savannas, and prairies. Here, prairies are typically found on flatter portions of the landscape, which transition into forests in areas of increased 
topographical relief, lower soil fertility, and riparian zones. Due to site and environmental factors, trees are mostly short and of poor form with low economic 
value, which has led to this region retaining one of the most extensive uncut forests in the United States, and thus a unique opportunity to document long-
term fire regime characteristics through tree-ring and fire-scar analyses.   

To reconstruct the historical fire regimes, basal cross-sections were removed from live and dead trees at all 13 study sites. The number of trees sampled at each 
study site ranged from 34 to 69 trees; 11 of the sites included samples only from post oak (Quercus stellata), one site included samples only from shortleaf pine 

(Pinus echinata), and one site contained samples from multiple species (post oak, Shumard oak (Q. shumardii), blackjack oak (Q. marilandica), and black hickory 

(Carya texana)). Standard dendrochronology techniques (see Speer 2010 for more on this) were used to assign the year, and when possible, the season, of 
occurrence for all fire scars identified.  

Site-level (~1 km2) fire-regime characteristics were compared among all 13 study sites, and then synthesized to describe these characteristics at the regional 
(~140,000 km2) scale. Fire frequency was calculated via ‘fire intervals.’ This 
metric refers to the number of years between fire scars on a tree, or at the region-
level, when considering all 13 sites. Fire severity was estimated from the 
percentage of trees recording at a site which were scarred per fire year, and fire 
seasonality was determined based on fire scar position within the annual growth 
ring and classified as being in the earlywood, latewood, or dormant. A fire extent 
index (FEI) was calculated to evaluate the regional extent of fire years, 
determined as the product of the number of sites recording fire (0 to 13) and the 
average percentage of trees fire-scarred. For both the site- and region-levels, fire 
frequency, severity, and seasonality were summarized for the entire time periods 
included in the tree-ring record, and also three sub-periods corresponding to 
prevailing patterns of land uses and occupying culture: pre Euro-American 
Settlement (EAS), post-EAS, and recent use.  

In all, fire-scar data from 595 trees from 13 study sites, showed that historically, 
fire was generally frequent and largely of low-severity (see Fig. 3 from the study 
below). The maximum time span recorded at any site was from 1636 to 
2010 (374 years; Cache Creek study site in the Wichita Mountains 

RESEARCH HIGHLIGHT:       

Multi-scale synthesis of historical fire regimes along  

the south-central US prairie-forest border 

I 

Moving fire forward... 

Molly V. Rooney and Michael C. Stambaugh. Fire Ecology, 15:26; 2019 

...Cont’d on Page 3 

 

  Historical fire regimes at locations across the prairie-forest border were 
dominated by frequent, low-severity, dormant-season fires. 

  These data provide important context for policies, planning, and 
management of forests and grasslands.  
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Post oak (Quercus stellata) trees of short stature and poor form grow to old age in 
the Cross Timbers ecoregion. Photo taken at the Wichita Mountains National 
Wildlife Refuge in southwest Oklahoma.  

 

 

https://books.google.com/books?hl=en&lr=&id=XtxEbCzbKUUC&oi=fnd&pg=PR13&dq=speer+dendrochronological+book&ots=MLK0p3QN9e&sig=7xeAEoSJnZTt0o7PTtDm8UWG8wM#v=onepage&q=speer%20dendrochronological%20book&f=false
https://link.springer.com/article/10.1186/s42408-019-0043-y
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Moving fire forward... 

National Wildlife Refuge), with a common period of 1770 to 2002 (232 
years) provided by all 13 sites. During the common time period, 223 fire 
events (222 fire intervals) were detected, with an average of 61 different 
fire events detected per site. During this time period, fire interval length 
ranged from 1 to 66 years, with a mean fire interval (mfi) of 5.1 yr across 
all sites. The shortest mfi was detected at the Tallgrass Prairie Preserve 
(northern-most site, 2.2 yr) and the longest at Purtis Creek State Park in 
east Texas (second southern-most site, 8.1 yr). During the pre-EAS time 
period, the mfi for all sites was 5.2 yr; 6.8 yr during the EAS time period; 
and, 5.1 yr during the recent use time period (only six of the 13 sites were 
included in this calculation). Changes in fire frequency through time were 
not consistent across all sites. For example, the four northern-most study 
sites exhibited increased fire frequency post-EAS, while the group of six 
sites to the south showed less frequent fire, and the three southern-most 
sites (all in Texas) showed mixed results (two increased, one decreased in 
frequency).  

At the region-level, fire events were two to seven times more frequent 
than at the site-level. The region-level mfi was of 1.04 yr (range: 1-2 yr) and 
only 10 years showed no fire detected from 1770 to 2002. In the pre-EAS 
time period, the region-level mfi was 1.08 yr, compared to 1.0 during the 
post-EAS period.   

Most fires were calculated to be low-severity. During the entire time 
period, and post-EAS, the majority of fires scarred between 1 and 5% of 

the trees recording; while during the pre-EAS and recent use periods, the 
majority of fires scarred 6 to 10%. For the time period common among all 
sites (1770-2002), FEI trended upward until about 1850, after which it 
stabilized and then began to decline between 1910 and 1920. All sites 
were dominated by dormant-season fires (ranging from 58 to 97% 
dormant at all sites). The predominance of dormant season fires suggest 
that lightning has not historically been an important fire ignition source, 
as lightning occurs primarily during the summer growing season. 

In conclusion, the results from this study show that frequent fire has a 
long and important role in the ecology of the prairies, woodlands, and 
forests of the prairie-forest border. Fire frequency generally increased 
following EAS, while severity decreased, likely related to fragmentation of 
fuels and land-use changes (likely related to livestock grazing). The 
findings in this study show that interactions between humans, vegetation, 
and fire have varied with human population levels and culture. The 
unique long-term data presented in this study has fire management 
implications to the conservation of wildlife, range and grazing 

management, controlling the expansion of eastern redcedar (Juniperus 

virginiana), and wildfire risk management.  

Speer, J. H. 2010. Fundamentals of Tree‐Ring Research. University of 
Arizona Press, Tucson, Arizona, USA. 

FOR FURTHER READING  

Download a printable version of   

this research brief  HERE 

Research brief, continued 

Fire-scar records of 13 oak woodlands sites across the south-central US during the period 1636 to 2015 C.E. Horizontal lines represent the period of record 
of each site (i.e., all trees combined) with fire event years shown as bold vertical tick marks. Site codes (right) correspond to Table 1 in the publication. Years 
at bottom represent the occurrence of fires across the study region. Top panel shows the number of sites represented through time (i.e., recorder depth, blue 
line) and the percentage of sites recording fire (percent scarred, vertical bars). 
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https://books.google.com/books?hl=en&lr=&id=XtxEbCzbKUUC&oi=fnd&pg=PR13&dq=speer+dendrochronological+book&ots=MLK0p3QN9e&sig=7xeAEoSJnZTt0o7PTtDm8UWG8wM#v=onepage&q=speer%20dendrochronological%20book&f=false
https://books.google.com/books?hl=en&lr=&id=XtxEbCzbKUUC&oi=fnd&pg=PR13&dq=speer+dendrochronological+book&ots=MLK0p3QN9e&sig=7xeAEoSJnZTt0o7PTtDm8UWG8wM#v=onepage&q=speer%20dendrochronological%20book&f=false
http://www.oakfirescience.com/research-publications-1/2015/6/4/research-briefs
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Simply due to youth, many unknowns exist in fire science and manage-
ment. Perhaps a strategy for making up for youth is to ensure synergy 
between science and management. Synergy is beneficial when science and 
management results in greater value and impact than the sum of their 
separate effects. Increasing synergy is one of several desired outcomes of the 
efforts of fire science exchanges (e.g., this fire consortium) across the 
country. 

Co-production of science is an emerging example of synergy within 
wildland fire. For wildland fire, co-production may be defined as stake-
holders contributing multiple knowledge sources and capacities (e.g., 
scientific, policy, experience) towards a common goal of generating 
knowledge and information capable of informing decision-making (Lemos 
and Morehouse 2005). Co-production may incorporate management 
objectives and knowledge into research design from objectives to outreach. 

Co-production of information is a process. Co-production includes 
shared inputs such as time, funding, and expertise. Efficiency in the co-

From pg 1: continued 
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production process requires knowledge of the decision context of partners 
(Djenontin and Meadow 2018). Legitimacy of the process, trust, and 
inclusivity are critical prior to beginning. Implementation is the heart of co-
production because during this phase researchers and stakeholders often 
collaborate most closely. The co-production process may conclude when the 
expected outputs are complete. Multiple examples exist, including from our 
consortium, emphasizing the importance of translating science to common 
language and highlighting applications for local stakeholders. 

References: 

Djenontin, I.N. and A.M. Meadow. 2018. The art of co-production of 
knowledge in environmental sciences and management: lessons from 
international practice. Environmental Management 61: 885–903. 

Lemos, M.C., and B.J. Morehouse. 2005. The co-production of science and 
policy in integrated climate assessments. Global Environmental Change 
15:57–68. 

Presentations: June 2, 12:30—4:45 p.m. Ozarka College 

  Ozark fire and forest ecology through time (Mike Stambaugh, University of 

Missouri) 

  Glade vegetation at Harold E. Alexander Spring River WMA (Theo Witsell,              

Arkansas Natural Heritage Commission)  

  Glade restoration in the White River Hills (Gabe De Jong, The Nature           

Conservancy Arkansas)  

  Fire and quail habitat (Dwayne Elmore, Oklahoma State University)  

  Management at HEA (Randy Brents, Arkansas Game and Fish Commission)  

Glades, quail, and prescribed fire workshop 

June 2-3, 2020 

Ash Flat, AR 

 

Field tour: June 3, 8 a.m.—3 p.m.  

Harold E. Alexander Spring River  

Wildlife Management Area  

For more information, CLICK HERE 

 

https://oakfirescience.com/events/glades-quail-and-prescribed-fire-workshop-in-arkansas/
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William “Buzz” Nanavati, Montana State University   

Climate and land use effects on Holocene era vegetation 

and fire history of the Ozarks        

CLICK HERE  to watch recording 

Dr. Elizabeth Gleim, Hollins University 

Can long-term prescribed fire be used to reduce tick-borne disease risk?   

CLICK HERE  to watch recording 

Dr. Hong He, University of Missouri 

How can prescribed burning and harvesting restore shortleaf pine - oak woodland at the 

landscape scale in central United States? Modeling joint effects of harvest and fire regimes 

CLICK HERE  to watch recording 

Dr. Cathryn Greenberg, Southern Research Station, U.S. Forest Service 

Fire and wildlife in the southern Appalachians  

CLICK HERE  to watch recording 

2019 Fall Webinar recordings are now available online 

Prescribed Fire Planning Workshop 

Saturday, February 15, 2020, 8:30 a.m.—3:30 p.m. 

Stillwater, OK 

Please RSVP by Feb. 10 to Brandon Boughen, 

405.282.3331, brandon.boughen@okstate.edu, or 

John Weir, 405-744-5442, john.weir@okstate.edu 

 Fire Plans  Fire Weather  Smoke Management  

 Firebreaks  Pre-burn Management  

 Prescribed burn to be conducted, weather permitting  

https://oakfirescience.com/video/climate-and-land-use-as-drivers-of-holocene-vegetation-and-fire-history-in-the-ozarks/
https://oakfirescience.com/video/climate-and-land-use-as-drivers-of-holocene-vegetation-and-fire-history-in-the-ozarks/
https://oakfirescience.com/video/climate-and-land-use-as-drivers-of-holocene-vegetation-and-fire-history-in-the-ozarks/
https://oakfirescience.com/video/ticks-fire-can-long-term-prescribed-fire-be-used-to-reduce-tick-borne-disease-risk/
https://oakfirescience.com/video/ticks-fire-can-long-term-prescribed-fire-be-used-to-reduce-tick-borne-disease-risk/
http://forestry.adobeconnect.com/he/
https://oakfirescience.com/video/how-can-prescribed-burning-and-harvesting-restore-shortleaf-pine-oak-woodland-at-the-landscape-scale-in-central-united-states-modeling-joint-effects-of-harvest-and-fire-regimes/
http://forestry.adobeconnect.com/he/
https://oakfirescience.com/video/how-can-prescribed-burning-and-harvesting-restore-shortleaf-pine-oak-woodland-at-the-landscape-scale-in-central-united-states-modeling-joint-effects-of-harvest-and-fire-regimes/
https://oakfirescience.com/video/how-can-prescribed-burning-and-harvesting-restore-shortleaf-pine-oak-woodland-at-the-landscape-scale-in-central-united-states-modeling-joint-effects-of-harvest-and-fire-regimes/
https://oakfirescience.com/video/how-can-prescribed-burning-and-harvesting-restore-shortleaf-pine-oak-woodland-at-the-landscape-scale-in-central-united-states-modeling-joint-effects-of-harvest-and-fire-regimes/
https://oakfirescience.com/video/fire-and-wildlife-in-the-southern-appalachians/
https://oakfirescience.com/video/fire-and-wildlife-in-the-southern-appalachians/
https://oakfirescience.com/videos/
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Historically, fire maintained the prairie-like ecosystems in these sandstone 
glades, which typically burned at 3-4 year intervals. Glade-mapping re-
search identified 326 acres of potential glade habitat within this area, most 
of which resembled vegetation conditions shown in the top-left image prior 
to restoration. Commercial timber harvests, mastication, and cut-and-leave 
thinnings on the glades, and surrounding woodlands (target basal area: 50-
70 feet2/acre), have resulted in open conditions shown in the top-right and 
lower-left images. Open-woodlands (i.e., inset bottom-left) serve as vital 

 

FIRE SCIENCE 

HOT SPOTS 

In this feature, we bring into 

focus fire science on-the-ground  

Optimus Glade and Woodland Restoration Area 
Management efforts are ongoing at the Optimus Glade and Woodland Restora-
tion Area (Ozark-St. Francis National Forest (OSFNF), Sylamore Ranger District), 
within the White River Hills ecoregion, as part of a partnership including 
OSFNF, The Nature Conservancy, Arkansas Game and Fish Commission, Na-
tional Wild Turkey Federation, and the University of Arkansas. Restoration work 
began at this 1,800 acre landscape-scale restoration project in 2012. Management 
activities have included pre-commercial and commercial forest thinning, recurring 
prescribed fire, mastication, and non-native plant treatments. Certain rare plants and animals require the high 
light levels and temperatures that occur on these restored glades, including Ozark calamint (Calamintha arkansana, 
inset top-right image below) and the eastern collared lizard (bottom-right and inset). A top predator adapted to 
these open, dry, rocky sites, the eastern collared lizard is a sensitive indicator of glade ecosystem function, and 
requires high-temperature conditions to facilitate digestion and breeding.  

corridors for eastern collared lizards to travel between glades. Closed-
canopy conditions (top-left image) between glades as little as 50 m wide are 
migration barriers for these lizards, resulting in declines in genetic diversity 
and population levels (read more on this topic, here: RB-22).   Click on 
each photo for a full-size downloadable image, or view all HERE. Photo 
credits – Bottom-right and inset, top-right inset: Denise Vaughn, all     
others USDA Forest Service.     

https://goo.gl/maps/KCXrfEZ7RVeF1MCt6
https://oakfirescience.com/research-brief/genetic-restoration-in-the-eastern-collared-lizard-under-prescribed-woodland-burning/
https://www.flickr.com/photos/oakfirescience/
https://www.flickr.com/photos/oakfirescience/49449878073/in/photostream/
https://www.flickr.com/photos/oakfirescience/49450360031/in/photostream/
https://www.flickr.com/photos/oakfirescience/49450604802/in/photostream/
https://www.flickr.com/photos/oakfirescience/49450360186/in/photostream/
https://www.flickr.com/photos/oakfirescience/49450588137/
https://www.flickr.com/photos/oakfirescience/49450969801/
https://www.flickr.com/photos/oakfirescience/49450376966/
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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 asked these questions of 
Charlotte Reemts, Research and Monitoring Ecologist with The Nature Conservancy in Texas.  

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

woodlands and forests of Texas?  

CR: Research needs vary for the different kinds of oak woodlands in Texas. In the Cross Timbers 
ecoregion and other oak savannas, we need effective methods to restore savannas that have turned 
into forests and we need methods that can be used by private landowners. In the oak-juniper 
woodlands of the Edwards Plateau, we need to understand the historic fire regime and 
distribution of dense woodlands compared to open savannas to inform our land management 
practices and goals.  

What is your biggest concern regarding the use of fire to manage 

woodlands and forests?  

CR: Prescribed fire is an amazing tool, but it is not appropriate for every ecosystem. I am 
concerned that prescribed fire is sometimes applied to habitats (like oak-juniper woodlands) that 
may not have burned frequently before European settlement. Another concern is whether 
ecosystems will respond differently to fire in a hotter and drier climate. We may need to change 
when and how we burn. Those changes should be informed by monitoring our current burn outcomes.  

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

CR: Prescribed fire mimics a natural disturbance process that is crucial to maintaining or restoring many ecosystems in Texas. Because the effects of 
prescribed fire can vary by season, it offers managers flexibility in how and when they use it.  

    Charlotte 
Reemts  
discovered fire 
ecology when 
she moved to 
Texas 15 years 
ago to work at 
the Fort Hood 
Military 
Reservation, 
where training 
activities start 

fires frequently. Now she studies the effects of 
prescribed fire and wildfire in five Texas 
ecoregions to understand how fire can restore 
and maintain natural systems. She received an 
M.S. in Plant Ecology from Michigan State 
University in 2005 and is still learning about fire 
from dedicated land managers.  
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Announcing:  

THE HOTSPOTS WEB PAGE 

Did you miss the Hotspots features in our previous newsletters? Maybe 

you’d like to visit premier fire science research and demonstration sites?  

Fire-science on-the-ground is now more available. We’ve assembled all 

previous Hotspots features from past issues in one place on our website.  

Take a look!  CLICK HERE or on any of the samples below.  

Bernheim Arboretum 

and Research Forest  

Trail of Tears State Forest 

Demonstration Area  

Pushmataha Habitat  

Research Area  

Wichita Mountains    

Wildlife Refuge  

Hardwood Ecosystem 

Experiment  

https://oakfirescience.com/hotspots/
https://oakfirescience.com/hotspots/
https://oakfirescience.com/wp-content/uploads/2020/01/HS-01_April-2017-Hotspots-Bernheim_1-9-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-01_April-2017-Hotspots-Bernheim_1-9-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-05_April-201-Hotspots-Trail_of_Tears_1-12-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-05_April-201-Hotspots-Trail_of_Tears_1-12-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-08_April-2019-Pushmataha_1-13-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-08_April-2019-Pushmataha_1-13-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-07_January-2019-Hotspots-WichitaMtn_1-12-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-07_January-2019-Hotspots-WichitaMtn_1-12-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-09_July-2019-Hotspots-Hardwood-Ecosystem_1-13-20.pdf
https://oakfirescience.com/wp-content/uploads/2020/01/HS-09_July-2019-Hotspots-Hardwood-Ecosystem_1-13-20.pdf
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UPCOMING EVENTS 

February 15, 2020: Prescribed Fire Planning Workshop 
Stillwater, OK, for more information, email: john.weir@okstate.edu 

February 24-28, 2020: Northeast Forest Fire  Protection Commission Wildland Fire Academy 
South Portland, ME 

April 20-24, 2020: 3rd International Smoke Symposium 
Raleigh, NC, and Davis, CA , for more information, CLICK HERE 

May 13, 2020: Indiana Prescribed Fire Council 
Nashville, IN, more information coming soon HERE 

May 14, 2020: Tennessee Prescribed Fire Council 
Murfreesboro, TN, for more information, CLICK HERE 

May 19-20, 2020: Kentucky Prescribed Fire Council 
Slade, KY, more information coming soon HERE 

May 19-21, 2020: FLN Workshop 
Dillard, GA 

June 2-3, 2020: Glades, quail, and prescribed fire workshop 
Ash Flat, AR, for more information, CLICK HERE 

June 2-4, 2020: Midwest Prescribed Fire Council Symposium  
More information coming soon HERE 

September 22-24, 2020: Great Plains Fire Summit 
North Platte, NE, for more information, CLICK HERE 

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

Moving fire forward... 
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Tennessee Prescribed Fire Council Meeting 

May 14th, 2020, Murfreesboro, TN  

  Enhancing the use of fire as a land management tool   

  Sharing technical and scientific information 

  Promoting prescribed fire safety, training and research  

  Reviewing fire practices, regulations and policies   

  Promoting public education about prescribed fire  

For more information, CLICK HERE 

Please RSVP by May 1, 2020 

https://www.iawfonline.org/event/3rd-international-smoke-symposium/
https://inpfc.org/
https://www.tnpfc.org/
https://www.kyfire.org/
https://oakfirescience.com/events/glades-quail-and-prescribed-fire-workshop-in-arkansas/
https://www.illinoisprescribedfirecouncil.org/agenda.html
https://nefirecouncil.org/
https://www.tnpfc.org/

