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DELIVERING FIRE SCIENCE TO PRIVATE LANDS
The mission of the Oak Woodlands & Forests Fire Consortium (and of the entire Joint Fire Science Program’s
Fire Science Exchange Network) is to improve access to and consideration of relevant science information for
anyone making fire management decisions. But, who makes up this body of decision-makers and how varied are
their decision-making processes? In our Consortium region, decision-makers most obviously include state,
federal, and non-governmental forest and wildlife professionals who make fire management decisions as part of
their duties, and often have received training that includes fire management and ecology concepts. However,
private landowners are a much larger sector of stakeholders with respect to land area, and largely, have had very
few opportunities to learn about regional fire ecology principles and how they apply to their land management
objectives.
Private landowners and the general public can affect fire management through many means. Landowners
directly affect the use or exclusion of prescribed fire on their lands, and the results of their actions serve as
examples for neighbors. These fire management decisions can be daunting for non-professionals who typically
have little experience in determining how and when to best apply fire to meet specific objectives. Landowners
and the general public can also influence how, or if, public land management projects are implemented through
public scoping, electoral and judicial processes, and through their support of non-governmental conservation
groups that promote fire management.
Last year, we hosted a series of private landowner fire workshops to address many of the topics above. Workshops included partners from the U.S. Forest Service, Missouri Department of Conservation, National Wild
Turkey Federation, The Nature Conservancy, and the Missouri Department of Natural Resources. One-day
workshops provided an introduction to regional fire ecology and existing programs available to support prescribed burning on private lands. Fire ecology information covered the principles of fire regimes, humans, and
ecosystems. These principles were then revisited and discussed in the field at local prescribed fire management
sites where local agency professionals provided examples of fire management decision...Cont’d on Page 4

Our Mission:
To provide fire science to
resource managers, landowners, and the public about
the use, application and effects of fire within
the region

 Visit oakfirescience.com
 Find us on Facebook
 Follow us on Twitter
 Watch us on Vimeo

Private landowners and land management professionals discussed the tree cutting and burning strategies involved with
glade restoration at the Nature Conservancy’s Chilton Creek Preserve near Van Buren, Missouri, during a 2018 fire
ecology workshop.
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RESEARCH HIGHLIGHT:

Reptile and amphibian response to season of burn
in an upland hardwood forest
Cathryn H. Greenberg, Tyler Seiboldt, Tara L. Keyser, W. Henry McNab, Patrick Scott,
Janis Bush, Christopher E. Moorman, Forest Ecology and Management 409 (2018) 808–816

I

n this study, researchers compared reptile and
amphibian (herpetofauna) community responses to
dormant versus growing season prescribed fires.

Reptiles and amphibians are potentially vulnerable to
habitat alterations due to fire, but most previous studies
have considered dormant season fires only. This study
compared the number of species (richness) and relative
abundance (capture rate) of common herpetofaunal
species between growing- and dormant-season burns and
associated vegetation changes.

Management Implications
 Neither dormant-season nor growing-season prescribed fires had an adverse
effect on capture rates of reptiles and amphibians in a Southern Appalachian
upland hardwood forest.

 Five-lined skink captures increased after growing-season burns, likely due to
modest reductions in forest canopy cover that increased light reaching the
forest floor.

The study occurred from 2013 to 2016 in an upland
hardwood forest in the southern Appalachians at the 2500 ha Bent Creek Experimental Forest (Pisgah National Forest) located in western North Carolina,
USA. Nine ~5 hectare research units were designated, consisting of three dormant-season burn units, three growing-season burn units, and three control
units. All occurred in closed-canopy forests dominated by mature oaks. Common tree species included: black oak (Quercus velutina), chestnut oak (Q.
montana), scarlet oak (Q. coccinea), white oak (Q. alba), sourwood (Oxydendrum arboreum), red maple (Acer rubrum), and dogwood (Cornus florida).
Growing-season burns were conducted in late April 2013, and dormant-season burns in March 2014. Dormant season was defined by the absence of live
leaves on deciduous trees, and the beginning of the growing season was defined by the presence of new, small leaves on white oak, dogwood, yellow poplar
and red maple, and full flowering of dogwood and certain oaks. Researchers measured fire temperatures and the effects of treatments on live tree density,
percent cover of woody understory, percent canopy cover, and leaf litter depth.
Herpetofauna trapping was conducted continuously throughout late spring and summer over four years.
The animals were live captured using pitfall and funnel traps aided by drift fences. Captured reptiles and
amphibians were identified to species, weighed, measured, sexed, and marked by scale-clips, toe-clips, or
scute-notches prior to release. Species richness and relative capture rates were assessed for frogs,
salamanders, lizards, snakes, and total herpetofauna, and also for commonly trapped individual species.
Results from vegetation measurements showed that
the density of overstory and midstory trees did not
differ between treatments. Shrub cover and leaf litter
depth was reduced immediately after both seasons of
burn. Changes in the percent of canopy cover were
small within the control and dormant-season burn
units. However, in growing-season units, canopy cover
decreased by about 16% within four years. Fire
temperatures were significantly lower in dormantseason burns than in growing-season burns, and
authors suggest that higher burn temperatures may

Five-lined skink (Plestiodon fasciatus)
(Photos this page: Tyler Seiboldt)

have influenced the canopy reduction by weakening
trees.
...Cont’d on Page 3
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study, canopy cover decreased gradually and modestly in growing-season

During four years of sampling, researchers trapped 489 individual
amphibians (plus 6 recaptures) representing 12 species. The most abundant
amphibians were American toad (Anaxyrus americanus), Southern
Appalachian salamander (Plethodon teyahalee), and red salamander

burn units, and reptile captures there increased more than in the other
treatment types. While researchers did not conclusively attribute the
increase to reduced canopy cover, they noted that lizards benefit from the
warmer and drier forest floors that result from a thinner forest canopy. The

(Pseudotriton ruber). Additionally, researchers trapped 192 individual reptiles

authors suggest that the marked increase in salamander captures
immediately after prescribed fires was likely associated with a temporary

(plus 11 recaptures) representing ten species. Five-lined skink (Plestiodon

decrease in leaf litter.

fasciatus) and Eastern fence lizard (Sceloporus undulatus) dominated reptile
captures.
Overall, herpetofaunal species richness was higher in growing-season

The authors note that capture rates may represent aboveground activity
levels rather than relative abundance of animals among the treatments;
many species, such as salamanders, spend much of their time belowground.

burns than in dormant-season burns or controls, but only in some years.
Salamanders were captured in greater numbers immediately following both

They cautioned against generalizing their results beyond the common
herpetofauna captured in the study area. Authors also note that although

season of burn treatments relative to subsequent years. More five-lined
skinks were captured in growing-season burns compared to dormant-season

the study was not designed to assess the ability of herpetofaunal species to
find refuge during fires, results indicated that many of them apparently can

burns or controls. Capture rates of total lizards and snakes, Southern
Appalachian salamanders, American toads, and red salamanders did not

retreat to safety during burns.

differ among the three treatments; fewer frogs were found in control units
than in burned areas. For reptile and amphibian species that were captured
in numbers sufficient for statistical analysis, the study showed no adverse
effects from prescribed fire, regardless of season of burn.
Results of this study clearly indicated that prescribed burns, whether
conducted during the dormant or the growing
season, did not adversely affect reptile or amphibian

reductions in canopy cover. Other studies also
indicate that prescribed burning in upland
hardwood forests does not negatively affect reptiles
or amphibians, and may benefit some lizard species
(see Harper et al. 2016). Previous studies have also
shown that canopy disturbances of various kinds –
whether due to wind, harvesting, thinning, or
burning – create conditions favorable to lizards,
which in turn increases their abundance. In this

FOR FURTHER READING
Harper, C.A., Ford, W.M., Lashley, M.A.,
Moorman, C.E., Stambaugh, M., 2016. Fire effects
on wildlife in the Central Hardwoods and
Appalachian regions. Fire Ecol. 12, 127–159.
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populations. Further, growing-season burns may
benefit five-lined skinks, possibly due to modest

Further research is warranted, authors say, but they concluded that
common reptile and amphibian species were not negatively affected by
either dormant-season fires or growing-season fires in this upland
hardwood setting, and that increased herpetofuanal activity post-burn was
probably linked to changes to microhabitats and light levels rather than to
the season of burn per se.
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Mean (+- SE) total herpetofaunal species richness in early growing-season burn (April 26,
2103; GSB), dormant-season burn (March 5, 2014; DSB), and unburned controls (C),
2013-2016. GSB and C units were sampled 2013-2016; DSB units were sampled 20142016, Bent Creek Experimental Forest, Pisgah National Forest, Buncombe County, NC.

Download a printable version of this research brief HERE
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From pg 1: Delivering fire science on private lands, continued
making, and discussed the ecological and social issues at play. Also
discussed was how fire may or may not meet different land management
objectives. Based on feedback, the workshops provided valuable information and connections for both professionals and private landowners. In all,
more than 5,000 acres of private lands will be managed with a better
understanding of fire ecology.
We are excited to be continuing this series this spring in southern
Missouri. Two workshops will be held, one near Houston (May 11) and the
other near Poplar Bluff (May 18). Field tours will include oak woodland,
shortleaf pine, and glade prescribed fire restoration sites. Further details
can be found on our website (www.oakfirescience.com). Based on increased
demand, expansion of these private lands workshops to additional states is
expected in the coming years. We believe these workshops offer an
important success story of reaching important audiences, and invite
opportunities to expand this service to other regions.

Indoor presentations provided by fire management and research professionals featured
basic regional fire ecology principles and applications to help private landowners
make informed fire management decisions.

Missouri Ozarks Landowner Fire Ecology Workshop Series
JOIN US for one of these free fire ecology workshops to learn about:


The historical role and ecology of fire in the
Missouri Ozarks



Why public land managers use prescribed fire



How fire can be used to manage wildlife habitat



Technical and cost sharing opportunities for
fire management on private property

May 11, 2019: Lions Club, Houston, MO.
Field Tour: Gist Ranch Conservation Area
(glade and oak woodland focus)
May 18, 2019: Black River Coliseum, Poplar
Bluff, MO.
Field Tour: Mark Twain National Forest
(shortleaf pine / oak woodland focus)

Questions: contact Joe Marschall, 573-884-9262, marschallj@missouri.edu
Lunch is provided, thanks to the Missouri Chapter of the National Wild Turkey Federation and the Conservation Federation of Missouri.

More information HERE
Workshop flyer HERE
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6th Fire in Eastern Oak Forests Conference
July 23-25, 2019

Penn Stater Hotel and Conference Center,
State College, Pennsylvania
Early Registration ends May 15th

Theme: Laying Out a Restoration Roadmap
Topics: Building Capacity  Fire Effects on Wildlife & Flora  Fire and Culture
 Expanding the ‘Burn Window’ 
Field tours will demonstrate restoration, controlling invasive species, elk habitat management,
escaped prescribed fire, and more.
Speakers: Johnny Stowe, South Carolina Dept of Natural Resources; Ben Jones, Ruffed Grouse Society;
Heather Alexander, Mississippi State University; Carrie Allison, U.S. Fish and Wildlife Service; Tom
Dooley, The Nature Conservancy; Todd Hutchinson, USFS Northern Research Station; Jesse Kreye,
Pennsylvania State University; Marcus Lashley, Mississippi State University; Sam Lindblom, The Nature
Conservancy, Virginia; Jack McGowan-Stinski, Lake States Fire Science Consortium; Helen Mohr,
Consortium of Appalachian Fire Managers and Scientists; Chris Moorman, North Carolina State
University; Charles Ruffner, Southern Illinois University; Erica Smithwick, Pennsylvania State University;
Ellen Shultzabarger, Pennsylvania Bureau of Forestry; Morgan Varner, U.S. Forest Service Pacific
Northwest Research Station; and John Wakefield, Pennsylvania Game Commission.

Key sponsors: Oak Woodlands & Forests Fire Consortium
 Consortium of Appalachian Fire Managers and Scientists  Pennsylvania Prescribed Fire Council
 Ruffed Grouse Society  USDA Forest Service Northern Research Station

For more information, CLICK HERE!
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In this feature, we bring into
focus fire science on-the-ground
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Pushmataha Habitat Research Demonstration Area
The Pushmataha Forest Habitat Research Demonstration Area compares the effects of
different fire frequencies on native forage production for cattle and wildlife. It is located
within the Pushmataha Wildlife Management Area, a mix of forests and savannas covering
19,247 acres in southeastern Oklahoma, on the western edge of the Ouachita Mountains.
Shortleaf pine dominates, post oak is common, and the ground cover includes some 650
native plant species, all growing on sandstone-derived soils. Managed by the Oklahoma
Department of Wildlife Conservation, the area supports populations of white-tailed deer,
bobwhite quail, black bear, squirrels, turkey, and a small elk herd. In 1982, Pushmataha managers began longterm research on the effects of prescribed fire applied in 1-, 2-, 3-, and 4-year intervals, on 35 plots initially treated
with various combinations of thinning and harvesting (plus untreated control plots). Plots burned on 2-year or 3year rotations have yielded the greatest plant diversity, while annual burning promotes highest forage production.
Outside the research plots, Pushmataha WMA managers annually burn different small patches within a large
landscape (patch burning). This provides a good variety of succession stages for wildlife, as some species thrive on
fresh burns, while others do well foraging on 1- and 2-year-old plant growth. In grazed areas, managers only allow
livestock to eat about 25 % of the forage, reserving the remainder to serve as fuel during prescribed burns.

ANNUAL BURN PLOT

2-YEAR BURN PLOT
4-YEAR BURN PLOT

3-YEAR BURNPLOT

“In any place with rainfall capable of supporting a forest, a three-year fire
return period is a significant tipping point for vegetation to shift from forest to woodland or grassland,” said Dwayne Elmore, a professor of wildlife
management at Oklahoma State University during an October 2016 field
tour (inset photo, upper right). Research at Pushmataha has shown that
variations in the fire return interval significantly affect forage production,
and that fire is a very cost-effective management tool for producing wildlife
forage compared to food plots. Control treatments (inset photo, lower
right) produced the least forage of any treatment, at about 142 lbs/acre/
year, which will not support livestock grazing. Annual burn treatments (top
left) produced the most forage, averaging 3,826 lbs/acre/year, but trees
and shrubs there are too scarce for certain wildlife habitat needs. Indian

Moving fire forward...

grass (inset photo, top left), along with big bluestem, little bluestem and
switch grass, make up the “big four” prairie grasses, all of which are found
on all treatments burned every three years or more frequently. All groundcover has grown from existing root and seed banks. Pictured top right are
results of burning every two years. Here, big bluestem and shortleaf pine
dominate, and forage production averaged 2,056 lbs/acre/year. Burning
on a 3-year interval, pictured lower left, has eliminated the forest midstory,
retained a shrub layer, and has averaged 1,670 lbs/acre/year of forage
production. The lower right photo shows results of burning on a 4- year
interval; it has produced forage at about 414 lbs/acre/year, and demonstrates the “tipping point” contrast (toward woody growth) between 3- and
4-year burn intervals. Click on each photo for a full-size downloadable
image, or view all HERE.
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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 Jesse
Moore, Conservation Land Manager with The Nature Conservancy in Indiana.

What are some of the greatest fire research needs for Indiana?
JM: Indiana has a very dynamic landscape and one that creates a fair bit of diversity. From the
prairies of northwest Indiana, to the fens of the northeast and the forested knobs of southern
Indiana, we have many fuel types and fire regimes to understand and manage. Fire plays an
important role in disturbance, but I think we could benefit from more research regarding fire
effects from controlled burns and the combined effect of fire and mechanical work. As fire
managers we understand that by varying timing and techniques we can alter fire effects, but how
does this relate to our burn prescriptions? Specifically, are our prescription parameters limiting
fire’s role as a disturbance?

What is your biggest concern when deciding to use fire to manage
oak woodlands and forests?

Volume 8, Issue 2
April, 2019

Jesse Moore has
been with TNC
for more than
14 years and
before that
worked as an
ecologist for the
Indiana DNR,
Division of
Nature Preserves.
He received his BA in geography in 2004 from
IUPUI of Indianapolis. He has been a certified
Wildland Firefighter, held a “Red Card” since
2004 and has experience in both controlled fire
and wildfire across the US. He is currently
qualified as a Prescribed Fire Burn Boss (RxB2) in
Indiana.

JM: As a new fire manager, liability and smoke management is always a big concern. With more
than 95% of land ownership in Indiana being private there is always a property boundary or neighborhood close by. I can say that over the years I have
noticed a shift in fire perception by the public and I think that is the results of consistent messages about the benefits of prescribed fire and the highly
professional fire practitioners throughout the state.

In your opinion what is the greatest advantage to using prescribed fire when managing oak woodlands and
forests?
JM: As a land manager I think it is easy to see why fire is the most powerful tool in the “toolbox.” Fire can be applied at such a scale that no other
management technique seems cost effective and at the same time be so adaptable to the natural landscape and the various management objectives.

8th International Fire Ecology and Management Congress
November 18—22, 2019
Loews Ventana Canyon Resort, Tucson, Arizona

For more information, CLICK HERE

For more info, CLICK HERE

To watch presentations from past conferences, CLICK HERE
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UPCOMING EVENTS

Summer Fire Field Day
June 13, 2019, Stillwater, OK
Topics: Growing season burns impacts on plant diversity, forage, wildlife, pollinators, & sericea lepedeza.
Demonstration burn planned, weather permitting.
For more information, email: john.weir@okstate.edu

May 4, 2019: Wildfire Community Preparedness Day
Everytown, USA, for more information, CLICK HERE

May 11, 2019: Wildfire Suppression through prescribed fires training school
Woodward, OK, for more information, email: claygpope@gmail.com

May 14-16, 2019: Southern Blue Ridge Fire Learning Network 14th annual regional workshop
Athens, TN, for more information, CLICK HERE

May 29, 2019: Webinar: Hot Burns, Cold Burns, & Everything in Between: Exploring
Prescribed Burning’s Impact on Forest Structure in the Appalachians
Jean Lorber, FLN, for more information, CLICK HERE

June 13, 2019: Summer Fire Field Day
Stillwater, OK, for more information, email: john.weir@okstate.edu

July 23-25, 2019: 6th Fire in Eastern Oak Forests Conference
State College, PA, 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 Workshop
Tell City, IN, more information coming soon

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
Russellville, 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
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