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Moving fire forward... 

Fourteen Tulsa-area science teachers bolstered their 
knowledge about the ecological and historical impact of 
fire in Oklahoma when they participated in a hands-on 
prescribed fire ecology workshop June 6, 2017. It was 
hosted by FERST, or Fire Ecology Research Station for 
Teaching, a project of Jenks High School. 

“Parents and students are excited about fire in our science program,” said workshop organizer Bryan Yockers, 
AP Environmental Science teacher at Jenks High School. Believed to be the only program of its kind, it pairs 
classroom fire ecology curriculum with hands-on experience in research design and land management. 

In 2015, Yockers set up a long-term fire research project on nearby district-owned property. There, 12 plots 
are burned in 1-, 2-, and 3- year rotations by experienced staff and college students from partnering Oklahoma 
State University (OSU), with the high school students in attendance. “Fire attracts students to the course,” 

Yockers said, “but their learning goes well beyond the 
burn.” They observe and collect data before and after 
fires, and they complete assignments that include 
sampling soil, testing nutrients, analyzing forage, and 
interpreting charts from research papers. 

    Most major school districts in the Tulsa area were 
represented at the June 6 workshop, also thought to 
be the first of its kind. A goal, Yockers said, was to 
help urban educators to better understand fire’s 
ecological role and to showcase the value that fire 
ecology offers as a ‘hook’ for science learning. He told 
fellow teachers that lessons about prescribed fire 
incorporate many science topics, such as air pollution, 
thermodynamics, nutrient cycling, chemistry and 
ecosystems.    

   OSU Research Associate John Weir led teachers 
during the outdoor session, demonstrating fire-
ignition methods and outlining safety procedures and 
equipment. A veteran of 1,100 prescribed fires over 
the course of 30 years, Weir’s professional approach 
inspired confidence among the teachers, most of 
whom tried their hand with the drip torch before the 
session ended. The controlled fires they lit crackled 
and crept through the mid-season mat of greenery, 
consuming some areas but skipping others.  

   Weir told teachers that prescribed fire can be 
important to urban residents. Even though 
these fires typically take place in rural areas,   

FIRE ECOLOGY WORKSHOP FOR URBAN EDUCATORS  

SPARKS SCIENCE LEARNING  
By Denise Henderson Vaughn 

Lighting a controlled fire at the FERST workshop June 6 is 
Shannon Chatwin, AP environmental science teacher at 
Owasso High School in suburban Tulsa. She hopes to obtain 
permission to hold a fire demonstration at her district’s 
outdoor learning lab. See more photos on page 4. 

...Cont’d on Page 4 

“Fire attracts students to the course, 
but their learning goes well beyond the 
burn.” 

— Bryan Yockers, Jenks High School’s 
FERST program 

 

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 sought to quantify watershed-

scale sediment movement related to prescribed fire in 

south-central Illinois. The study took place in the 2000-

hectare Trail of Tears State Forest, where mixed hardwood 

forests grow on steep, loess-capped slopes, with high erosion 

potential.  

Oak and hickory trees historically dominated forest 

overstories here, but shade-tolerant, mesophytic species (e.g., 

sugar maple, American beech, black gum) have increased in 

dominance during the past century due to fire suppression 

and reduced timber harvesting. On-site soils are classified in 

the Menfro-Clarksville complex, which consists of silt-loam 

soils, some of which are fine, loamy, siliceous, and/or gravelly. 

For this experiment, researchers delineated and paired 10 small drainages ranging from .06 to .12 hectares in size. Pairs had similar sizes, slopes, 

aspects, species composition, litter depths, and soils. Within each pair, one drainage was burned and the other was not. One of the pairs was found to be 

unsuitable for study inclusion due to karst topography influence, leaving four for analyses. 

Data were collected between September 21, 2009, and September 16, 2010, and the prescribed burn occurred on November 6, 2009. 

Forest species composition was described through plot measurements. Pre-burn data included tree basal area and numbers of trees, saplings, and 

seedlings. Throughout the study period, researchers collected data on air temperatures and rainfall amounts. Litter depth and soil moisture were 

measured prior to and following the burn. Temperature sensors were used to assess soil surface temperature, fire severity, and fire intensity. 

To determine the quantity of sediment carried in rainwater, researchers installed a large polyethylene collection tank just below the outlet of each 

drainage. A sheet metal flume with high sides was inserted to divert runoff into the collection tank. After each rain event with measurable runoff, tank 

water was analyzed for total suspended solids and sediments. To gauge soil erosion or accumulation, multiple rebar erosion pins were installed within 

each drainage and were measured one year after the burn. 

Total precipitation during the study period was about 20 percent higher than the average annual precipitation; 31 of 85 rainfall events produced 

measurable runoff. One especially heavy rainfall was not included in the data because all collection tanks overflowed. That event occurred in October, 

prior to the burn, the single month with the most rainfall. The least rain fell during August 2010. Taken together, the period including March, April and 

May (2010) received the most precipitation. 
...Cont’d on Page 3 

RESEARCH HIGHLIGHT: 
Prescribed Burning and Erosion Potential in Mixed  

Hardwood Forests of  Southern Illinois 

I  
Management  Implications 

  One low- to moderate-intensity prescribed fire, which left the duff 

layer intact, did not significantly increase soil erosion. 

  Rates of soil loss relate to how quickly groundcover is re-established 

post-burn, precipitation levels, and whether or not rainfall is 

intercepted by leaves in tree crowns. 

Moving fire forward... 
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Gurbir Singh, Jon E. Schoonover, Kyle S. Monroe, Karl W. J. Williard, and Charles M. Ruffner 

Forests 2017, 8(4),112 

(c) (b) (a) 

Photos: Erosion pin installed flush with the soil surface (a). Installation of galvanized metal flume (b) and completed set up of flume and tank design (c).  

http://www.mdpi.com/1999-4907/8/4/112/htm
http://www.mdpi.com/1999-4907/8/4/112/htm
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Research Highlight, continued:  
Prior to the fire, sediment losses after rainstorms were similar 

between control areas and burned areas. After the fire, sediment 

concentrations increased in burned areas. However, the difference 

between burned and control areas was not statistically significant. The 

projected annual overall soil loss in burned units ranged from 1.41 to 

90.54 kg/ha/year, which is considered minimal.  

Looking at data from all drainage areas – burned and unburned – 

sediment loads were lower before the burn than afterward. Authors 

suggest that the post-burn increase may be influenced by seasonal 

factors not directly related to the burn itself. For example, higher rainfall 

in spring likely contributes to increased runoff and higher rates of soil 

movement, particularly because dormant vegetation lacks leaves to 

consume rainwater or slow surface flow.  

Variables that had no statistically significant influence on suspended 

solid loads or sediment loads in post-burn storm runoff included tree 

species composition, tree size, slope, aspect, and litter depth. 

Moving fire forward... 

Authors said even the highest rate of soil erosion associated with 

prescribed fire measured in this study was minor compared to soil losses 

associated with urbanization, row cropping, and other agricultural 

practices, as documented in other studies. The authors concluded that 

very little soil is lost as a result of low-intensity prescribed burning, 

provided that soil humus (duff layer) retains high moisture levels during 

the burning process, so that organic components are not consumed and 

thus rainfall can be absorbed instead of running off. Further, soil losses 

following a prescribed burn will be lower if groundcover is reestablished 

quickly, and if a leaf-on tree canopy is present to intercept rainfall.  

In conclusion, prescribed fire did not significantly increase sediment 

loads or suspended solid loads in surface runoff in the mixed hardwood 

forests of southern Illinois, despite steep slopes and highly erodible loess 

soils. Assuming average annual precipitation and typical regional 

topography, regional land and fire managers who follow standard 

prescribed fire practices for mixed hardwood forests need not worry 

about serious soil loss or erosion risk. 

Comparisons of mean ±95% confidence interval (CI) pre‐burn and post‐burn (a) total suspended solids concentration; (b) sediments concentration; 

(c) total suspended solids loads; and (d) sediment loads data by treatments combined over watersheds. Significant differences (p values <0.05) are 

noted by different letters at the top of each bar. 

 

Download this research brief 

HERE 
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(d) (c) 

(a) (b) 

https://static1.squarespace.com/static/552bfa74e4b0dcf927eb50b8/t/597b589ae58c62ae4de8d70d/1501255836941/RB-21_.pdf
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SCIENCE LEARNING, continued from page 1:  
“the smoke impacts areas miles away,” he said. But the absence 
of fire affects everyone in the state. For example, when cedars 
encroach (due to fire suppression), forage is reduced and 
wildlife displaced, he said. With as few as three cedars per acre, 
certain bird species are gone.  

Speaker Jeff Pennington, with the Oklahoma Dept. of 
Wildlife Conservation, said the agency conducts burns on about 
100,000 acres per year, mostly during the dormant season. In 
Oklahoma, prescribed burns by all private owners and agencies 
total 1.5 to 2 million acres per year.  That’s much greater than 
wildfires, which average about 50,000 acres per year, he said. 

Pennington identified a direct positive correlation between 
fire and wildlife populations because so many species are 
adapted to fire. He named nine fire-adapted bird species that 
have declined in Oklahoma due to fire suppression. One 
teacher asked about wildlife burned in prescribed fires. “The 
positive outweighs the negative,” Pennington answered. 
“Without habitat they’re going to die a slow painful death.” 

After the workshop, Yockers said “We hope teachers left with 
enough ideas and resources to develop lessons about fire that 
mesh with their current curriculum.” It might not be practical 
to set up hands-on fire science programs in districts that lack a 
suitable site or face other obstacles, but Yockers said he wanted 
to “give teachers some hands-on experience so they could pass 
on the excitement and their first-hand impressions of a burn to 
students.” 

As for long-term outcomes, Yockers said “As students become 
voters and owners of businesses, homes and land, I hope they’ll 
make decisions with the understanding that fire is natural in 
Oklahoma’s ecosystems.” And, he hopes they “appreciate this 
part of the country that they live in.”  

OSU Research Associate John Weir was among five 
speakers who provided teachers with background about 
Oklahoma fire ecology and history.  

Moving fire forward... 

To devise a safe fire plan, weather conditions 
should be measured on site, teachers learned. 
Here, Broken Arrow school district biology 
teacher Chelsea Archie reads data from a 
“Kestrel,” a device that senses on-site wind 
speed, relative humidity, and temperature.  

Some 90 percent of smoke from wildland fire 
is water vapor, even more if the fuel is wet, 
workshop leaders told teachers. 

The burn during the FERST workshop produced 
a patchy effect, with some areas burned and 
others not. The fire burned dry cheat grass, but 
had less impact on greener plants, such as 
purpletop tridens, split-beard bluestem, and 
Johnson grass. 

Science teachers from the Tulsa metro area participated June 6 in a prescribed fire workshop at Jenks High School’s Fire Ecology Research Station for Teaching,  
or FERST. In this outdoor classroom, students observe fires and record results in an ongoing scientific research project. Photos: Denise Henderson Vaughn 
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 FIELD TRIP: Showcases collaborative research between UT Forest Resources  
AgResearch and Education Center, UT Tree Improvement Program,  

and Southern Research Station. 

UPCOMING  

CONFERENCE 

CLICK HERE for more information  

TOPICS: Adaptive silviculture, regeneration, economic markets, fire effects and 
history, growth and yield, long-term research, and oak woodland management.  

Sustaining Oak Forests in the 21st Century  
through Science-based Management  

Knoxville, TN, October 24 - 26, 2017 
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 Fuel treatment longevity 

 Effectiveness of fuel breaks and fuel break systems 

 Relationships between prescribed fire and wildfire regimes 

 Ecological effects of fuel treatments and wildlife management at landscape scales 

 Sources and distribution of ignitions and their relation to wildfire impacts 

 Socio-political factors that influence the costs associated with wildfire 

 Fire and Smoke Model Evaluation Experiment  

 Graduate Research Innovation (GRIN) award 

Early alert: Upcoming Funding Opportunity Notice (FON) 

The Joint Fire Science Program’s upcoming FON is expected to be open 
September 8 - November 16, 2017  

Potential topics:  
For more  

information  

CLICK HERE 

Moving fire forward... 

4th Biennial Shortleaf Pine Conference 
October 3—5, 2017, Galloway, NJ 

This conference will feature 

20+ sessions on land 

management, forest 

restoration, wildlife habitat, 

and an on-site look at New 

Jersey’s Pine Barrens.  

CLICK HERE for more information 

http://www.outreach.utk.edu/Conferences/Sustaining%20Oak%20Forests/announcement.html
http://www.firescience.gov/
https://www.firescience.gov/documents/NOI_FY18_potential_FON_topics_Draft_Final_071117.pdf
http://shortleafpine.net/shortleaf-pine-initiative/events/4th-biennial-shortleaf-pine-conference


 6 

Ignis      Newsletter of the Oak Woodlands and Forests Fire Consortium  

Pine-Bluestem Buffalo Road Tour 

Volume 6, Issue 3   

July, 2017 

Moving fire forward... 

  The Pine-Bluestem Buffalo Road Tour, located on the Poteau-Cold Springs District of the Ouachita National 
Forest (~7 miles south of Waldron, Arkansas), showcases an inspiring story of partnerships, ecosystem restoration, 
economic sustainability, and science. Here, within the Shortleaf Pine-Bluestem Grass Ecosystem Management Area 
(~155,000 acres), regional stakeholders, including forest and wildlife managers, timber industry, NGOs, and re-
searchers, manage shortleaf pine-dominated sites at landscape-scale, to improve habitat conditions for numerous 
plants and animals, including the red-cockaded woodpecker (Leuconotopicus borealis). Treatment prescriptions for 
second-growth shortleaf pine stands typical of the restoration area include overstory thinning to a residual basal 
area of about 60 ft2/acre and felling much of the woody midstory, followed by prescribed burning at 3-4 year inter-
vals. One lesson learned by area managers is that the critical role of fire cannot be over-emphasized, especially in 
young stands of  shortleaf pine, and must be applied early in stand development, i.e., at 3-5 year stand-age, and 
continue through the life of the stand. Ecosystem restoration at this scale offers valuable research opportunities to 
investigate management effects on a variety of plants and animals of concern, as well as human social/economic 
considerations- evidenced by the extensive level of research conducted (80+ scientific study citations HERE).  

HOT SPOTS 

fire-science on-the-ground 

The Buffalo Road self-guided driving tour begins at the control (top-left), 
or no-treatment area, where management activities (forest thinning or 
prescribed fire) have not occurred in over 50 years. The tour continues 
through different stages of ecosystem restoration, including a commercial 
timber marking demonstration area (top-right) and an area which exhibits 
desired ecological conditions (bottom-left). The latter shows effects of 11 
dormant-season prescribed fires, and one commercial timber harvest, since 
1978. Ecosystem traits shown here (mature, well-spaced live and dead pine 
trees, and open forest understories) are required for the red-cockaded 

woodpecker (inset same photo), and are favorable to various plants such as 
Ohio spiderwort (Tradescantia ohiensis, inset bottom-right), butterfly weed  
(Asclepias tuberosa, bottom-right), and insect species such as the federally-
listed Diana fritillary (Speyeria diana, orange and black butterfly in the bot-
tom-right image). Click on each image for full-size and downloadable imag-
es. Photo credits: red-cockaded woodpecker and Diana fritillary - Warren 
Montague, Ouachita National Forest; Ohio spiderwort - Clarence Coffey;          
others - Oak Woodlands & Forests Fire Consortium.  

https://www.fs.usda.gov/detail/ouachita/home/?cid=fsm9_039692
https://static1.squarespace.com/static/552bfa74e4b0dcf927eb50b8/t/597a5fbc3e00be451913beca/1501192124492/_Shortleaf+pine-bluestem+references+updated+072717.pdf
https://www.flickr.com/photos/oakfirescience/36026178391/
https://www.flickr.com/photos/oakfirescience/35320357294/
https://www.flickr.com/photos/oakfirescience/36119194996/
https://www.flickr.com/photos/oakfirescience/36119196926/
https://www.flickr.com/photos/oakfirescience/35352413413/
https://www.flickr.com/photos/oakfirescience/35344704564/
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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  Forest Ecologist Mike  Jenkins 
with Purdue University.  

What are some of the greatest fire research needs 

for Indiana?  

MJ: I think that Indiana has lagged behind many other states with regard 
to our understanding of fire history, fuels, and how fire can be used as a 
management tool.  Prior to European settlement, Indiana was over 80% 
forested with the Prairie Peninsula extending into the northwestern 
quarter of the state creating a mosaic of savanna, woodlands, and forests. 
Fire was an important disturbance across this dynamic landscape, but we 
do not fully understand its role in the overall disturbance regime. Like 
other states and regions, much of our fire-related research has focused on 
maintaining oak species within our forests and woodlands. 

What is your biggest concern when deciding to use 

fire to manage oak woodlands and forests?  

MJ:  I guess my biggest concern is whether we can developed management prescriptions that allow us to maintain oak forests at an ecologically relevant 
spatial scale. Prescribed fire is critical, but it is one of many interacting factors, including invasive species, site characteristics, and deer herbivory, that we 
need to consider. However, it is encouraging to see the advances that have been made over the past decade or so and I do think we’re heading in the right 
direction. 

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

forests?  

MJ:  I think that prescribed fire’s greatest strength or advantage as a management tool is that it selectively acts on both the composition and structure of 
vegetation in a way that is impossible to emulate with other techniques. The use of thinning and herbicides to shift woody composition becomes cost 
prohibitive at the multi-watershed scale fire that can be applied. Also, the effects that fire has on herbaceous species composition, biogeochemistry, and 
other ecosystem components and processes, allow it to serve as an ecosystem restoration tool. I think it can help us manage the forest, and not just the 
trees. 

    
Mike Jenkins is an Associate Professor of Forest Ecology in the 
Department of Forestry and Natural Resources at Purdue University. 
Prior to joining the faculty at Purdue, he spent ten years working as an 
Ecologist for the National Park Service. His research program focuses on 
disturbance ecology and the ecological effects of invasive species. His fire-
related research has examined the post-fire regeneration of yellow pine 
and the effects of historical 
fire on the health and 
survival of flowering 
dogwood. He is currently 
working with scientists from 
the Northern Research 
Station and the Hoosier 
National Forest on a long-
term study of prescribed fire 
as a silvicultural tool for the 
regeneration of oak species 
in southern Indiana. 

Moving fire forward... 
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PATCH BURN GRAZING WORKING GROUP MEETING 

September 18-20, 2017 
Wildcat Glades Audubon Nature Center, Joplin, MO 

Field Trip to Shawnee Trail Conservation Area  
Tour patch-burned native prairie and prairie 
reconstruction plantings managed by the  
Missouri Department of Conservation.  

Pre-meeting tour to Stony Point Prairie  
For more information, 

CLICK HERE 

https://www.eventbrite.com/e/patch-burn-grazing-working-group-meeting-tickets-35016548439
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UPCOMING EVENTS 

See our Upcoming Events  at oakfirescience.com for a full  event schedule  

August 3, 2017: Summer Fire Field Day, Rolling Hills Zoo 
Salina, KS, for more information, email John Weir at john.weir@okstate.edu 
September 18-20, 2017: Patch Burn Grazing Working Group Meeting 
Joplin, MO, for more information, CLICK HERE 
September 29, 2017:  Fire and Forest Management in Middle Tennessee workshop  
Tullahoma, TN, for more information, CLICK HERE 

October 3-5, 2017: 4th Biennial Shortleaf Pine Conference 
Galloway, NJ, for more information, CLICK HERE 

October 24-26, 2017: Conference: Sustaining Oak Forests in the 21st Century through  
Science-based Management 
Knoxville, TN, for more information, CLICK HERE 

November 10-12, 2017: Texas Society for Ecological Restoration Annual Conference 
Denton, TX, for more information, CLICK HERE 

November 15-19, 2017: The Future of Forestry: SAF national workshop 
Albuquerque, NM, for more information, CLICK HERE 

November 28—December 2, 2017:  FireVision 20/20 – The Association for Fire Ecology  
(AFE) 7th International Fire Congress 
Orlando, FL, for more information, CLICK HERE 

March 26-29, 2018: National Cohesive Wildland Fire Management Strategy Workshop  
Reno, NV, for more information, CLICK HERE 
 

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

Moving fire forward... 
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FireVision 20/20: A 20 Year Reflection and Look into the Future: 
7th International Fire Ecology & Management Congress 

November 28—December 2, 2017, Orlando, Florida  

Field Trips 
 St. Sebastian River Preserve State Park 
 St. Johns River Water Management 
 Archbold Biological Station  
 TNC Tiger Creek Preserve 
 Kissimmee Prairie Preserve State Park 
 Merritt Island National Wildlife Refuge 
 Big Cypress National Preserve 
 

Topics 
 20/20 Vision: Looking Back, Looking Forward 
 Fire Ecology & Effects 
 Fire Management and Use 
 Fire Modeling 
 Climate Change & Fire History 
 Restoration & Resiliency 
 GIS and Remote Sensing 
 Policy Issues 
 Case Studies and Lessons Learned 
 Education & Communication 
 Living with Fire – Cultural, Socio-Economic, Health 

CLICK HERE  

for more  

information  

http://www.oakfirescience.com/events-webinars-source/?category=Upcoming+events
https://www.eventbrite.com/e/patch-burn-grazing-working-group-meeting-tickets-35016548439
http://www.oakfirescience.com/events-webinars-source/2017/9/29/fire-and-forestry-field-tour-at-the-ut-highland-rim-forest
http://shortleafpine.net/shortleaf-pine-initiative/events/4th-biennial-shortleaf-pine-conference
http://www.outreach.utk.edu/Conferences/Sustaining%20Oak%20Forests/announcement.html
http://chapter.ser.org/texas/
http://www.eforester.org/safconvention
http://afefirecongress.org/
http://www.iawfonline.org/2nd_CohesiveStrategyWorkshop2018/CShome.php
http://afefirecongress.org/

