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Moving fire forward... 

Fire in Eastern Oak Forests is the largest and longest running conference dedicated to the fire ecology and 
management of eastern U.S. ecosystems. This conference was held from July 23-25 in State College, Pennsylva-
nia, the easternmost location of any of the previous conferences. In Pennsylvania, oak species are diverse and 
occur as shrublands, forests, savannas, and woodlands. In recent years, Pennsylvania has been extremely active in 
its organization of fire professionals, particularly through the Pennsylvania Prescribed Fire Council. Focus and 
interest has been related to challenges associated with understanding and managing fire in the future. For this 
reason, the theme of this conference was “Laying Out a Restoration Roadmap.” 

The conference was organized by the Oak Woodlands & Forests Fire Consortium, The Consortium of 
Appalachian Fire Managers and Scientists, with the Pennsylvania Prescribed Fire Council as the local host. In 
attendance were approximately 260 professionals and private landowners from 28 states. Approximately 200 of 
the attendees were land managers. 

The conference included two days of indoor meetings and one full-day field tour. Indoor meetings consisted 
of two plenary presentations, 15 invited presentations, two open-mic sessions, and four success stories. Addition-
ally, 25 posters were presented in conjunction with an evening social. Presentations were balanced between talks 
provided by managers and scientists. Two manager-focused sessions were “Building Capacity” and “Expanding 
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Dan Heggenstaller, Pennsylvania Game Commission, discusses outcomes of pre- and post-harvest prescribed fires at a 
gypsy moth impacted oak / pitch pine barrens site at State Game Land 176 during the field tour at the 6th Fire in 
Eastern Oak Forests Conference.  

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 assessed effects of landscape-
scale, repeated prescribed fire for nearly two decades 
on forest overstory, midstory, and ground cover for 

nine ecological land type classifications (ELTs) in the 
Missouri Ozarks. They documented changes in species 
richness and abundance and patterns of turnover within 
plant communities between pre-burn and post-burn 
conditions.  

The study occurred in the Current River Hills in 
southeastern Missouri within the Missouri Ozark Forest 
Ecosystem Project (MOFEP) and the Chilton Creek 
Management Area (CCMA). Forests are predominantly 
oak-hickory, and parent materials include dolostone, 
chert and sandstone, yielding cherty, clayey, nutrient-poor 
soils. ELT classifications were based on parent rock, soil 
depth, slope position (such as shoulders, ridges, backslopes, benches and waterways) and aspect class (protected: north and east slopes; and exposed: south 
and west slopes). 

Three unburned control units, between 312-514 hectares each, were established at MOFEP and five burn units ranging from 160 to 240 hectares were 
located at CCMA. Here, one unit was burned annually, and the others were burned at randomly determined 1-4 year intervals, during March or early April 
using low to moderate intensity fire. Control units had no forest management since around 1950, either by fire or timber harvest. ELTs were similar for 
control units and burn units.  

A total of 245 plots were established among the five burn units, and 124 plots across the three control units. Circular 0.2 ha plots were used to record 
overstory trees (greater than 11.4 cm diameter at breast height (dbh)). Within these, four circular subplots (.02 ha) were used to record midstory trees (3.8-11.4 
cm dbh). Within each of those subplots were four 1 m2 quadrats, totaling 16 per plot, used to sample ground flora. Plots were measured between 1995 and 
2017, at intervals of 4-8 years at any given site. 

Species within plant communities were compared pre-burn and post-burn, with separate analyses conducted for each ELT, which included identifying 
indicator species for each. Plant species were separated into seven functional groups: ferns, forbs, grasses, legumes, sedges, vines, and 
trees/shrubs. Calculations included total species richness (number of species), relative species abundance, and percent cover.  

RESEARCH HIGHLIGHT:        

Landscape and site level responses of woody structure and ground 
flora to repeated prescribed fire in the Missouri Ozarks 

I  

  On most ecological site types, repeated prescribed fire led to an increase in 
species richness, but this trend was stronger on drier, exposed sites, and was 
weaker on moist, protected sites. Species richness decreased on the wettest sites. 

  Ground flora abundance more than doubled in prescribed fire units but did 
not increase in control areas.  

  Plant communities responded gradually to prescribed fire. Groundcover 
abundance took about ten years to double, and species richness did not 
respond significantly until about 15 years after burning began. 

Moving fire forward... 

Calvin J. Maginel, Benjamin O. Knapp, John M. Kabrick, Rose-Marie Muzika   
Canadian Journal of Forest Research: 49: 1004-1014 (2019)  

...Cont’d on Page 3 
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Left: Periodic burn unit at Chilton Creek Management Area (CCMA) in October 2015. Right: Annual burn unit at CCMA, May 2015, after 17 years of prescribed fire. 

(Photos: Denise Henderson Vaughn, left, and Calvin Maginel, right)  

https://doi.org/10.1139/cjfr-2018-0492
https://doi.org/10.1139/cjfr-2018-0492
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Research brief, continued 

Moving fire forward... 

Study results support previous findings that low-intensity prescribed fire 
reduces abundance of small-diameter trees but has less effect on larger size 
trees (see Knapp et. al 2015, and our associated Research Brief, RB-14).  
During the 20-year study, in all treatment areas, basal area in the overstory 
increased 16% even though trees per hectare decreased 14%. In the 
midstory, tree numbers decreased 336% in units burned periodically and 
185% in annual burn units, but only by 38% in control units.  

   Also consistent with previous studies, this research demonstrated that 
repeated burning increased herbaceous ground cover. Total ground flora 
cover increased a modest 31% in control units but more so in burn units, 
increasing by 107% in the annual burn unit and 144% in periodic burn 
units. Cover of forbs, grasses, and legumes increased during the study 
period for both types of burn treatments. In the annual burn unit, forbs 
increased 154%, grasses increased 119%, and legumes increased 369%. In 
periodic burn units, forbs increased 
187%, grasses 222%, and legumes 240%. 
Cover of shrubs, sedges, and woody vines 
also increased throughout the study 
period on both burn units and on 
control units. Species richness increased 
in six of nine ELTs that were burned 
periodically, with those increases ranging 
from 11% to 43%, but did not change in 
any control units.  

Significant differences were 
documented between ELTs.  Midstory 
tree stem density was higher in protected 
site types than on exposed shoulders and 
backslopes. Similarly, total ground cover 
abundance was significantly greater in 
areas around waterways compared to 
shoulders, shoulder ridges, and high 
benches.  

Post-burn species richness varied 
significantly depending on ELT. On 
most site types, richness increased, with 
this trend stronger on drier, exposed sites 
and weaker on moist, protected sites. 
Hence, richness increased on exposed 
shoulders, ridges, and higher elevation 
backslopes; it remained about the same 
in lower-elevation protected sites; but on 
upland waterways, the wettest site type, 
species richness was reduced on sites 
burned annually, decreasing 32% over 
the 20 year study. Authors suggest that 
fire-sensitive plants were reduced in 
upland waterways.  

Researchers identified plant communities that grew in conjunction with 
each of the nine ELTs, both pre-burn and post-burn. Flowering dogwood 
(Cornus florida) and common blue violet (Viola sororia) were significant 
indicators of unburned communities. On burned units, indicator species 
included multiple varieties of sedges (Carex spp.), grasses (primarily 
Dichanthelium spp.), and legumes (primarily Lespedeza and Desmodium spp.). 
In addition, eastern milkpea (Galactia regularis) and hairy sunflower 
(Helianthus hirsutus) appeared to be indicators of burned sites.  

In general, a larger number of species were indicators of communities in 
burned areas than in unburned. However, this trend was weaker on 
protected sites and upland waterway sites than other site types.  

Of possible concern to land managers is that despite two decades of 
repeated burning, the overstory remained at a density typical of forests or 
closed woodlands, so a high percentage of sunlight was intercepted and did 
not reach ground flora. If increased sunlight is a management goal, then 
more time or cutting stems to reduce stand density may be necessary. 
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Knapp, B.O., Stephan, K., and Hubbart, J.A. 2015. Structure and composition of an oak-hickory forest after 

over 60 years of repeated prescribed burning in Missouri, USA. Forest Ecology and Management 

344: 95–109. 

FOR FURTHER READING  

Chart is reprinted by permission of 

 Canadian Journal of Forest 

Research  

Count of species with significant Indicator Values by site type, separated by functional group, with the values above the 

horizontal line at 0 representing the number of species with significant associations to post-burn communities and the 

values below the line representing the number of species associated with pre-burn communities. Site type names include 

aspect, formation and lithology, and soil depth, which are exposed (exp) and protected (pro), Roubidoux sandstone 

(RO), Upper Gasconade dolomite (UG), Lower Gasconade dolomite (LG), and Eminence—Potosi dolomite (EM), 

and variable (Var.) depth to dolomite where it is present in the soil.  

Download a printable version of   

this research brief  HERE 

 

https://static1.squarespace.com/static/552bfa74e4b0dcf927eb50b8/t/56743f60a128e6539490f870/1450458976263/rb-14-KnappResearchBrief_print.pdf
http://www.sciencedirect.com/science/article/pii/S0378112715000675
http://www.sciencedirect.com/science/article/pii/S0378112715000675
http://www.sciencedirect.com/science/article/pii/S0378112715000675
http://www.sciencedirect.com/science/article/pii/S0378112715000675
https://www.nrcresearchpress.com/doi/10.1139/cjfr-2018-0492#.XUg7EHt7nIU
https://www.nrcresearchpress.com/doi/10.1139/cjfr-2018-0492#.XUg7EHt7nIU
http://www.oakfirescience.com/research-publications-1/2015/6/4/research-briefs
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the Burn Window.” Both of these sessions were accompanied by a 
facilitated open-mic discussion. 

The full-day field tour was hosted by the Pennsylvania Game Commis-
sion, and participants visited State Game Lands 33 and 176. Area managers 
explained their approaches to restoration of scrub oak-pitch pine barrens, 
fire and oak silviculture, oak forest management following gypsy moth 
mortality, and restoration of dry oak-pine ridgetop communities. Within 
these presentations, managers covered diverse topics including fire 
management and operations, silvicultural systems, exotic species, wildlife 

From pg 1: 6th Fire in Eastern Oak Forests Conference, continued 

Career Achievement Awards for contributions to fire ecology and management of 
eastern U.S. oak ecosystems were presented to (left to right) Dr. Patrick Brose, Dr. 
Mary Arthur, Jennifer Case, and Patrick McElhenny. Not shown is Dr. Marc 
Abrams. 

John Wakefield, Pennsylvania Game Commission, explains fire management of 
scrub oak-pitch pine communities during a field tour to State Game Land 33. 

 

responses, and more. 

Awards were presented to scientists and managers to recognize their 
career achievement in furthering fire in oak ecosystems. Awardees included 
Dr. Marc Abrams (Pennsylvania State Univ.), Dr. Mary Arthur (Univ. 
Kentucky), Dr. Patrick Brose (U.S. Forest Service), and Pat McElhenny and 
Jennifer Case of The Nature Conservancy Pennsylvania Chapter. In the 
next few months, presentations will be made available via the consortia 
websites. In addition, a special collection of papers is planned to be 
published in the journal Fire Ecology in 2020. 

Wildland Fire Management RD&A  
Integrating Science, Technology and Fire Management 

  WFM RD&A Focus:  

 Coordinate relevant and timely fire science applications 

 Develop and support a Wildland Fire Decision Support System (WFDSS) 

 Coordinate technology and development efforts for hazardous fuels and vegetation management 
and support interagency training in this area 

 Develop applications, disseminate information and conduct training for existing and emergent 
research priorities 

 Participate in and manage the National Fire Decision Support Center (NFDSC) 

Introducing “The Tech Spec,” newsletter of: 

https://wfmrda.nwcg.gov/about-us.php
https://wfmrda.nwcg.gov/docs/_WFMRDA_NFDSC_Docs/WFMRDA_Newsletter_Issue_3_Summer_2019.pdf
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Before, during, and after each prescribed burn, a number of measurements 
are collected. To relate fire intensity to regeneration response, fuel con-
sumption, and damage to residual timber, aluminum tags marked with 
temperature sensitive paints (“paint tags,” bottom-left, inset images above) 
are deployed across HEE burn areas prior to burning. After each burn, 
paint tags are collected, other characteristics of the fire are quantified 
(average scorch height on trees, percentage of charred ground, and the 
percent mineral soil exposed), and midstory regeneration and coarse woody 

 

FIRE SCIENCE 

HOT SPOTS 

In this feature, we bring into 

focus fire science on-the-ground  

Hardwood Ecosystem Experiment 
The Hardwood Ecosystem Experiment (HEE), located in south-central Indiana, is  
a collaborative 100 year-long project between the Indiana Department of Natural 
Resources, Division of Forestry, and researchers from Purdue University, Indiana 
State University, Ball State University, the University of Indianapolis, and Drake 
University. The HEE was established in May 2006 with the overarching goal to 
understand the ecological and social impacts of long-term forest management on public and private lands in the 
Central Hardwoods Region. Initially, silvicultural treatments in the HEE were patterned on common harvesting 
methods used for oak in Indiana. Lack of positive regeneration outcomes from initial harvesting treatments 
(similar to those at The Nature Conservancy’s nearby preserve, Hitz-Rhodehamel Woods; top-left, and inset bot-
tom-right images below) led researchers in 2015 to add surface fire to the array of treatments being studied. 
Twelve stands, each approximately 10 acres and located across Morgan-Monroe and Yellowwood State Forests, 
will be burned three times over 13 years on an approximately four-year return interval, and then regenerated  
using either a clearcut or two-stage shelterwood system. Prescribed fires will occur in spring and fall seasons. 
Shown below (top-right) is a fall 2017 fire being lit by the Indiana Department of Natural Resources.  

Moving fire forward... 

debris levels are measured. Immediate post-fire effects can be seen in the 
bottom-right image above. Several HEE researchers are incorporating these 
burns into long-term studies of a variety of wildlife populations – moths, 
beetles, small mammals, bats, salamanders, and birds. Photo credits: top-left 
and inset bottom-right: Craig Maier; top-right: Jeffrey Riegel; bottom-left 
and inset: Skye Greenler; bottom-right: Patrick Ma. Click on each photo for 
a full-size down loadable image, or view all HERE.   

https://heeforeststudy.org/
https://www.nature.org/en-us/get-involved/how-to-help/places-we-protect/hitz-rhodehamel-woods-1/
https://www.flickr.com/photos/oakfirescience/
https://www.flickr.com/photos/oakfirescience/48425827102/
https://www.flickr.com/photos/oakfirescience/48425827187/
https://www.flickr.com/photos/oakfirescience/48425827122/
https://www.flickr.com/photos/oakfirescience/48425689441/
https://www.flickr.com/photos/oakfirescience/48425830107/
https://www.flickr.com/photos/oakfirescience/48425687471/
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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 Lauren 
Pile, Research Ecologist with the USDA Forest Service, Columbia, MO.  

What are some of the greatest fire research needs for the Midwest/

Northeast U.S? 

LP: Fire is increasingly becoming a silvicultural tool to promote fire-tolerant tree species, primarily 
oaks and pines, over mesophytic trees and shrubs. However, we need more information to 
incorporate frequent fire regimes into silvicultural prescriptions to manage for diverse ground 
flora in woodlands, manage against non-native invasive species in degraded communities, and 
provide for resilient, climate-adapted future forests. And, more often than not, we need to 
manage for all three of these and more in the same landscape. This will require furthering our 
understanding to guide management on the effects of fire frequency and seasonality for multiple 
resource objectives. Further, we need more options for vegetation management to achieve 
comparable results to prescribed burning where fire use is limited or impossible. For example, 
managers are becoming interested in using prescriptive grazing in association with or instead of 
burning.  

What is your biggest concern when deciding to use fire to manage 

oak woodlands and forests?  

LP: The use of prescribed fire is limited due to various ecological, economic and social 
constraints, and in many cases it is well justified. However, invasive plants can push communities 
outside their historic range of variation and potentially result in complete transformation of 
ecosystems. Fire is an important component to the development and maintenance of woodlands 
in the Midwest and Northeast. However, as non-native invasive plants continue to encroach on 
these communities they will further impede restoration and climate-adapted resilience efforts. Fear of using fire with aggressive non-natives places even 
greater limitations on fire use. However, if combined with other treatments for the long-term, prescribed burning may be one of the best tools for 
reducing the distribution and abundance of some plant invaders.    

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

forests?  

LP: Properly applied prescribed burning can manage small acreages or landscapes. Its inherent patchiness provides for diverse communities of plants and 
animals that are reliant on this important ecological process. Some species thrive through reduced competition by burning, others seek refuge in 
unburned pockets. Many of our communities have evolved with fire as a frequent disturbance, without which they cannot be replaced by other means. 
Using prescribed burning as part of a management regime at either small or large scales will continue to be important ‘to hold-onto’ for many of the 
components of these ecosystems while also maintaining diverse assemblages for uncertain futures.  

    Lauren Pile is a 
Research Ecologist 
with the USDA 
Forest Service,  
Northern Research 
Station, Columbia, 
MO. Her research 
focuses on using 
silvicultural or 

vegetation management approaches to solve 
emerging ecological issues related to natural 
resource management, including plant invasion 
and disturbance. Prior to her current position, 
Lauren served a two-year appointment as 
Presidential Management Fellow, during which 
she was ecological monitoring coordinator for a 
Collaborative Forest Landscape Restoration 
Program (CFLRP) project  in the Sierra National 
Forest in California. She has also spent time 
working with the Forest Service Northern 
Research Station in Warren, Pennsylvania, and 
Forest Service Research & Development in 
Washington, D.C. Lauren has a master’s degree 
and a PhD. in forest resources from Clemson 
University.  
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Moving fire forward... 

8th International Fire Ecology and Management Congress 

November 18—22, 2019 

Loews Ventana Canyon Resort, Tucson, Arizona 

For more information, CLICK HERE  

http://afefirecongress.org/


 7 

Ignis      Newsletter of the Oak Woodlands and Forests Fire Consortium  

UPCOMING EVENTS 

August 1, 2019: Webinar: Influences of Prescribed Fire on the Ecology of Wild Turkeys 
Michael Chamberlain, University of Georgia, for more information, CLICK HERE 

August 11-16, 2019: Ecological Society of America 2019 Conference 

Louisville, KY. for more information, CLICK HERE 

October 1-3, 2019: 5th Biennial Shortleaf Pine Conference 
Van Buren, MO, for more information, CLICK HERE 

October 8-10, 2019: Natural Areas Conference 
Pittsburgh, PA, for more information, CLICK HERE 

October 22-24, 2019: Fire and Fuels Monitoring Training 
Tell City, IN, for more information, CLICK HERE 

October 30-November 3, 2019: Society of American Foresters National Convention 
Louisville, KY, for more information, CLICK HERE 

November 4-8, 2019: Annual FLN Leaders-TREX Coaches-IPBN Workshop  
Mountain View, AR. 

November 18-22, 2019:  Cultivating Pyrodiversity: 8th International Fire Ecology   
and Management Congress  
Tucson, AZ, for more information, CLICK HERE 

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

Moving fire forward... 
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For more info, CLICK HERE  

To watch presentations from past conferences, CLICK HERE 

HEADS UP! 

 Presentations on shortleaf pine management 

 Field visits to CFLR program sites on Mark 

Twain National Forest and other nearby 

locations 

 Emerging research and success stories from 

partners across 23 states 

https://ufl.zoom.us/webinar/register/WN_jANemOEeR7GkqF_KcwmG7g
https://esa.org/louisville/
http://www.shortleafpine.net/shortleaf-pine-initiative/conferences
https://www.naturalareas.org/current_conference.php
http://www.oakfirescience.com/
https://www.eforester.org/safconvention
http://afefirecongress.org/
http://www.shortleafpine.net/shortleaf-pine-initiative/conferences
https://www.youtube.com/channel/UCsxbYiNutyfsLVxNglER7hg

