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the use, application and effects of fire within
the region
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BURNING IMAGES
Fire photos, and other non-text aides, have the capacity to convey large amounts of information and spur
thinking. Through photos, details are shared efficiently, and thoughts and emotions are often provoked in ways
more impactful than in other forms of communication. For technical information, we all know that reading a
block of text, or even listening to a presentation can make learning and information transfer difficult and, at
times, feel like a chore. Viewing and exploring fire effects photos however, especially contrasting images like
below, seems to prompt our minds to compare and contrast, simultaneously examine minute details, and try to
explain what we are seeing. Inevitably, we take this information forward and often associate what we see to our
individual past and future experiences.
For the pictures below, both tell compelling stories regarding their respective management histories. Most of us
could make reasonable guesses about past and current management based on the vegetation types, sizes, and
density. One might presume the picture on the left shows a fire-maintained site with an abundance of forbs and
grasses. Similarly, one might presume the picture on the right is a forest community highly departed from
historical fire-maintained vegetation conditions. Very nuanced questions may very quickly, even unintentionally,
arise, such as: Did a tree-cutting treatment occur prior to prescribed fire, and if so, what was the cutting
prescription? Was the cutting and burning controversial within the decision-making group or from the public?
How do levels of biodiversity, or commercial logging potential, vary between the sites? How long has fire been
applied and/or excluded? What are the long-term management objectives for these sites? Who did the work?
Were they concerned about the fire-caused bole damage?
Our Consortium has steadily grown a collection of images and image-based fire-science outreach materials over
the last decade. In our quarterly newsletters, we feature a fire-science image and caption-based feature called
Hotspots (see page 5 of this newsletter, and the entire collection HERE). Primarily through the development of
these features we have amassed a collection of 157 high-resolution, downloadable, usable (with attribution), fireecology photos from the oak-woodlands region (see them all HERE). Additionally, we have developed a selfguided multimedia tour of the Current River Pinery on the Mark Twain National Forest in southern Missouri,
which includes ‘in real life’ and virtual options, interpretive signs, and podcasts (check out this tour HERE). To
take this to the next step,
look for an upcoming
ArcGIS StoryMap
describing fire history
studies across the region
that combines oral and
written history, fire-scar
data, images, graphics,
and videos.

Photos can efficiently transfer large amount of information, and provoke thoughts and
questions, in manners more engaging than other communication methods. Click on each photo
for a full-size downloadable image. (Photos: Left—Oak Woodlands and Forests Fire
Consortium; Right—Murray Gheesling.)

We encourage you to
explore these resources
depicting the fascinating
fire ecology of our
region, and share what
questions and
inspirations arise!
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RESEARCH HIGHLIGHT:

Delayed Tree Mortality After Prescribed Fires in
Mixed Oak Forests in Northwestern Ohio
Scott R. Abella, LaRae A. Sprow, and Timothy A. Schetter, Forest Science, August 2021

I

n this study, authors assessed delayed mortality of multiple tree
species after a single prescribed fire at the Oak Openings Preserve,
located in northwestern Ohio, USA. Fire is commonly used to

selectively reduce fire-sensitive tree species and size classes. However, lack
of understanding of delayed mortality (e.g., >2 growing seasons post-fire)
limits land managers’ ability to predict prescribed fire outcomes. The fates
of trees in burned and unburned oak forests were tracked for 3-4 growing
seasons after fire, and tree survival was modeled using tree diameter and
bole char variables. Tree species tracked in the study were red maple,

Management Implications
 Delayed non-oak tree mortality following a prescribed fire can
be significant, and may not be evident until 3-4 growing seasons
post-fire.

 Changepoint values of 6 and 5 inches DBH were identified for
red maple and sassafras trees for expected survival or canopy
death from low-severity fire.

 Prescribed fire efforts aiming to maintain open oak forests

white oak, black oak, and sassafras.
Three burned sites (17-46 acres in size) were studied: two mature oak
forests (black and white oak trees 80-200+ yrs old), and a third site was a
young oak forest (~10-20 yrs old). Both mature forest study sites had pre-

should prioritize sites in which non-oak invading trees are
smaller than these size thresholds.

burn basal areas of 113 ft2/acre (trees ≥ 0.4 inches at diameter at breast height (DBH)), with overstories dominated by black and white oak, and understories
consisting mostly of red maple and sassafras. The young forest had a basal area of 17.4 ft2/acre. No fire is known to have occurred at these sites for at least the
prior 70 years.
All three sites were burned in late April. Ignition patterns included backing, flanking, and head fires, and fuels consisted primarily of leaves, sedge, tree
seedlings, and blueberry and huckleberry shrubs. Fire behavior was described as low-severity surface fire (i.e., most flame lengths ≤ 6 ft and rates of spread of
~6-9 ft/minute), a common type of prescribed fire behavior in eastern US deciduous forests.
Sites were inventoried twice during summer
months corresponding to periods 1-2 (initial
mortality) and 3-4 growing seasons (delayed
mortality) post-fire. The fates of all individual
trees (≥ 0.4 inches DBH) were assessed and
tracked in plots located within burned sites, and
DBH, tree status (live canopy, dead canopy but
resprouting, and dead with no resprouting),
maximum char height, and percentage of bole
charred were recorded for all trees during each
inventory. Unburned sites in nearby mature and
young oak forests were inventoried in the same
manner as those in burned forests to identify
background mortality of unburned trees.
Statistical analyses assessed changes in tree
status using categorical data analysis, postfire
canopy survival as a function of predictor
Significantly higher levels of red maple mortality were observed 3-4 growing seasons after a single low-severity
prescribed fire compared to 1-2 years post-fire. (Photo: Scott Abella)

variables (DBH, species, char height,
percentage of bole charred), and potential
...Cont’d on Page 3
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Research brief, continued

changepoints in predictor variables at

identified, including that only 1.5% of red

which postfire survival of tree canopies
shifted between live and dead. Trees were

maple trees < 6 inches DBH retained live
canopies, all sassafras < 5 inches DBH

categorized by DBH as saplings (0.4-5.1
inches), poles (>5.1-9.8 inches), and

experienced canopy death, 97% of black
oaks > 1 inch retained live canopies, and

overstory (>9.8 inches).

93% of black oaks 0.4 to 1.0 inches DBH
retained live canopies when ≤ 15% of the

Postfire delayed mortality varied by

Fig. 1. Change in status of trees on burned sites between 1–2 and 3–4
growing seasons after prescribed fires in oak forests, Oak Openings
region, Ohio. Trees are divided by species, diameter (saplings, 1–13 cm
(0.4-5.1 in.) in diameter at 1.4 m (4.6 ft); poles, >13–25 cm (>5.1-9.8
in.); and overstory, >25 cm (>9.8 in.)), and status including live canopy, dead canopy but resprouting around the trunk base, or completely
dead. Statistics at the top of bars show McNemar-Bowker tests of symmetry for repeated measures (S-statistic with P-values in parentheses)
and compare proportions among status categories between 2018 and
2020 (no statistics are given if <15 trees occurred or if there was no
variation between years). No sassafras (Sassafras albidum) trees >25
cm (>9.8 in.) in diameter were present. Numbers on or adjacent to bars
are numbers of trees by status category.
Figure reprinted with permission from Forest Science.
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species and tree size. A significant
difference was detected between initial (1-

bole was charred. The importance of DBH
in survival agrees with existing

2 growing seasons post fire) and delayed (3
-4 growing seasons) effects on red maple

understanding regarding tree size and fire
protection related to bark thickness.

saplings and white oak saplings and pole
trees. The percentage of red maple

Authors suggest that the lack of
association between bole char variables

saplings top-killed and with no resprouts
increased 11-fold (from 3% to 34%)

and canopy death in red maple trees may
indicate that small amounts of bole

between initial and delayed mortality
measurements. Thirty percent of red

damage can result in canopy mortality,
and that physical features of red maple

maple trees < 9.8 inches DBH which had
initially retained live canopies had died by

may reduce susceptibility to charring
though still experiencing heat damage.

3-4 growing seasons post fire. Also by
then, only 8% of inventoried red maple

Contrary to previous research, this
study shows that single fires can

trees had live canopies. Though many
sassafras and black oak saplings were top-

significantly reduce red maple sapling
density through delayed mortality.

killed initially, no significant delayed
mortality was detected. White oak saplings

Previous studies have found single fires to
maintain or increase red maple density,

and poles experienced four- and eighttimes increased mortality respectively,

but in this study, one-third of all red
maple saplings completely died (top-killed

after 3-4 growing seasons compared to 1-2

+ no basal sprouts), suggesting that

growing seasons, while neither oak species
had significant mortality in overstory trees.

mortality rates may be significantly higher
when accounting for delayed mortality.

Background mortality measured in
unburned sites was low for all species and

The authors suggest this could be related
to the shaded conditions which persisted

size classes, e.g., less than 1% of any
species died between measurements.

post-fire (i.e., no overstory oak trees were
top-killed), as red maples have been shown

Models showed that DBH was related
to canopy survival for all species, and that
bole char variables were important for all
except red maple. Changepoints in DBH

to suffer from compromised resource
acquisition or carbon reserve depletion
when top-killed in shaded conditions (see
Reich et al. 1990 for more information).

and bole charring on canopy survival were
FOR FURTHER READING
Reich, P.B., M.D. Abrams, D.S. Ellsworth, E.L. Kruger, and T.J. Tabone. 1990. Fire
affects ecophysiology and community dynamics of central Wisconsin oak forest
regeneration. Ecology 71:2179–2190.

Download a printable version of this research brief HERE
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HEADS UP!
Webinar: Introducing the North American Tree-Ring Fire-Scar Network
June 8, 2022,12-1 pm Central

Presenters: Dr. Ellis Margolis, Research Ecologist, USGS Fort Collins Science Center
Dr. Christopher Guiterman, Cooperative Institute for Research in
Environmental Sciences (CIRES) University of Colorado at Boulder, and
NOAA's National Centers for Environmental Information (NCEI)
A recent collaboration by ~90 tree-ring and fire-scar scientists has resulted in the publication of
the newly compiled North American Tree-Ring Fire-Scar Network (NAFSN), which contains
2,562 sites, > 37,000 fire-scarred trees, and covers large parts of North America. In this
publication, authors investigate the NAFSN in terms of geography, sample depth, vegetation,
topography, climate, and human land use. The webinar will present major findings from the
publication, demonstrate data accessibility, highlight management applications, and discuss
future steps planned for the NAFSN.

For more information or
to register, CLICK HERE
Hosted by:

Moving fire forward...
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FIRE SCIENCE

HOT SPOTS

In this feature, we bring into
focus fire science on-the-ground
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Savage Gulf State Natural Area, Tennessee
In state ownership since the early 1970s, Savage Gulf State Natural Area is located in
Middle Tennessee (Grundy and Sequatchie Counties), and includes approximately 18,000
acres. Originally reserved to protect unique geologic features of the Cumberland Plateau,
and old growth trees (including white oak and shortleaf pine (SLP)) within the Savage
Creek gorge, decades of fire exclusion have facilitated succession in uplands from an oakpine woodland to a closed-canopy forest dominated by hardwood trees (e.g., red maple;
upper-and-lower-right panels below). The presence of mature SLP in tracts adjacent to a newly acquired and
recently logged loblolly pine plantation prompted restoration activities including prescribed fire, loblolly pine
removal, and SLP planting. Throughout portions of the Natural Area, old, fire-scarred shortleaf pine stumps and
snags (left panel, along with Scott Torreano (Professor of Forestry, Sewanee: The University of the South)) in
forests currently dominated by hardwoods indicate that fire and SLP were historically more important
components of the site’s ecology than they are today (check out an associated tree-ring fire history study HERE).
A National Fish and Wildlife Foundation (NFWF) grant has supported restoration activities among a diverse
group of partners, including the TN Wildlife Federation, The Forest Steward Guild, and TN State Parks, and TN
Division of Forestry, University of the South, Berea College, and TN Wildlife Resources Agency.

Pictured above (top-right inset, drone imagery), many invading
hardwood trees were top-killed following a late-winter 2021 prescribed
fire. Tree cutting and prescribed fire have greatly benefitted a
population of the federally threatened white fringeless orchid
(Platanthera integrilabia) (inset bottom-right) found in the recently
acquired former loblolly plantation, in fact this is now one of the
largest known populations in the world. Though dormant-season low-

Moving fire forward...

severity fire (top-left inset) top-kills hardwood trees such as red maple, prolific
resprouting (e.g., bottom-right) suggests the need for recurrent prescribed fire
to control woody regrowth. Click on each photo for a full-size downloadable
image, or view all HERE. Photo credits: orchid, top-right panel and inset:
Murray Gheesling; bottom right: Jason Miller; top-left inset: Todd Crabtree;
pine remnant: Center for Tree-Ring Science, University of Missouri.
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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
Jesse Riechman, Coordinator of the Southern Illinois Prescribed Burn Association.

What are some of the greatest fire research needs for the oak
ecosystems in southern Illinois?
JR: While there is always a need for more data on fire effects and vegetative response, I see an
immediate need for more qualitative research regarding the human response to fire on the
landscape. We have begun identifying barriers to the use of fire, but we need a better
understanding of the barriers to public understanding and acceptance of the practice,
especially as it pertains to negative connotations, misinformation, and even resistance. As
practitioners, we are also ambassadors, and we need to understand our constituency.

What is your biggest concern regarding the use of fire to
manage woodlands and forests?
JR: One of the biggest roadblocks to the use of fire is the lack of options for liability
protection for fire practitioners. Agencies are typically self-insured and usually operate on
public land where their personnel's individual exposure to liability is minimal. Burning on
private land, whether as a contractor or as an NGO, is a far different story. As written, the
Illinois Prescribed Burn Act offers a framework for liability protection (given adherence to a
set of best practices) but doesn't go far enough. The Act needs to be amended to meet the
standard of "Gross Negligence" for liability, which could open the door for insurance
providers to offer competitive policies for individual burn practitioners. Until that happens,
practitioners are taking an undue risk, and the practice will never become as widespread as it
could be.
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Jesse Riechman, a
southern Illinois native,
earned a bachelor's
degree in journalism
from Miami University
in Ohio before
returning to the
Carbondale area for a
master's in Forestry
from Southern Illinois
University, where he published his research on the
challenges facing prescribed burn practitioners. Jesse
became the coordinator for the Southern Illinois
Prescribed Burn Association (SIPBA) in 2012, where
as an Illinois certified prescribed burn manager he
oversees burns in the 11 southernmost counties of
Illinois. Additionally, he is a wildland firefighter and
engine boss with the US Fish and Wildlife Service.
Most recently, Jesse has been committed to “Ignite
Illinois,” a collaboration of prescribed fire
practitioners whose mission is to promote prescribed
fire by providing a standard for training,
organization and public involvement in Illinois. His
current project is supporting a new PBA, the “Great
Rivers Prescribed Burn Association” that will serve
nine additional counties in Central Illinois.

In your opinion what is the greatest advantage to using prescribed fire when managing woodlands and forests?
JR: While forest stand improvement, harvesting or brush management can attempt to emulate a naturally occuring disturbance regime, fire is a natural
disturbance that we can introduce and control almost exactly as it historically occurred on the landscape. This means that fire-adapted flora and fauna can
use it to their full advantage in every part of their life cycle.

Big Rivers Compact Wildland Fire Training Academy
October 17 – 21, 2022
John A Logan College, Carterville, IL

 Portable Pumps and Water Use
 Initial Attack Incident Commander
 Followership to Leadership
 Heavy Equipment Boss
 Wildland Fire Chain Saws
 Fire Fighter Type 1
 Fire Operations in the Wildland
Urban Interface

Hosted by:

 Firing Operations

Big Rivers Forest Fire
Management Compact
For more information:
Ben Webster
Ben.Webster@mdc.mo.gov
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7th Fire in Eastern Oak Forests Conference
Dec. 6—8, 2022
This conference will be held virtually,
more information coming soon!

More information
coming soon HERE

UPCOMING EVENTS

June 7, 2022: Webinar: From Flames to Forest: Past, Present, and Future Fires
For more information, CLICK HERE

June 8, 2022: Webinar: Introducing the North American Tree-Ring Fire-Scar Network
For more information, CLICK HERE

June 9, 2022: North Georgia Prescribed Fire Council Meeting
Jasper, GA. For more information, CLICK HERE

June 21, 2022: Webinar: Fire Ecology in the Upper Midwest
For more information, CLICK HERE

July 13, 2022: Webinar: An Indigenous Framework to Guide Research & Restoration in
Fire-Adapted Landscapes
For more information, CLICK HERE

August 13, 2022: Missouri Prescribed Fire Council Annual Meeting
El Dorado Springs, MO. For more information, CLICK HERE

October 25-29: 14th Biennial Longleaf Conference: Rekindling Our Connections
Wilmington, NC. For more information, CLICK HERE

October 17—21, 2022: Big Rivers Compact Wildfire Training Academy
Carterville, IL. For more information, CLICK HERE

October 4-7, 2022: Fire Ecology Across Boundaries: Connecting Science and Management
Florence, Italy. For more information, CLICK HERE

December 6-8, 2022: 7th Fire in Eastern Oaks Conference
For more information, CLICK HERE

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