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This shortleaf pine stand was planted during the 1950s in the Cane Ridge area of the Mark Twain National Forest, and has 
been treated with prescribed fire in 2010, 2018 and 2019, said silviculturalist Michael Stevens during a field trip at 
the 5th Shortleaf Pine Conference in early October. The stand was previously overstocked, but a timber sale reduced 
stocking to the present closed-woodland condition. See page 4 for more photos from the field trip.  

 “Is shortleaf pine a modern-day phoenix?” asked wildlife researcher Ron Masters during his keynote address at 
the 5th Biennial Shortleaf Pine Conference organized by the Shortleaf Pine Initiative. According to myth, the 
phoenix dies, bursts into flames and renews its life.  Responding to his own question, Masters said the answer 
might be yes for ecosystems dominated by shortleaf pine.  

This species is able to tolerate disturbances from a variety of fire regimes, and can take advantage of frequent 
fire’s effect of filtering out non-fire-tolerant vegetation. But resource exploitation, more than fifty years of fire 
suppression, and recent pine bark beetle outbreaks have taken a toll. Nationally, the species’ coverage has been 
reduced from about 12 million acres in 1980 to about 6.2 million acres at present.  

 The conference, held October 1-3 in Van Buren, Mo., took place in the Ozark Highlands, near the northwest-
ern edge of shortleaf pine’s range. Nearly 150 conference attendees included staff from state and federal agencies 
and non-governmental organizations, consultants, and private landowners. They represented 20 of the 23 states 
in the shortleaf pine range, which runs east from Missouri, Oklahoma, and Texas, through the Mid-south, on to 
Pennsylvania and New Jersey, and throughout the Southeast. 

In the Missouri Ozarks, shortleaf pine had dominated the landscape prior to a timber boom at the turn of the 
20th century. But now, pine woodlands and oak-pine woodlands cover less than10% of its ...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 assessed impacts of 

regular, long-term prescribed fire on tick population 

dynamics (tick abundance and species composition) 

in the southeastern United States. The study differed 

from previous work by examining sites with repeated 

burns, and by considering how fire interacts with other 

factors that may influence tick populations, such as 

microclimate, structure of surrounding vegetation, and 

host abundance. Previous studies, mostly conducted on small areas and/or after one burn, have generally found that tick populations were reduced 

immediately post-burn, but rebounded soon after. 

A total of 21 study plots, ranging from 7.2 to 78.9 ha (~18-192 acres), were located in northwestern Florida and southwestern Georgia and included 

the following treatments: 1) burned plots surrounded by burned land (BB), 2) burned plots surrounded by unburned (BUB), 3) unburned plots 

surrounded by burned (UBB), and 4) control plots, which were unburned surrounded by unburned (UBUB). Control sites had not been burned for at 

least 10 years, and burned sites were burned during the dormant season every two to four years, over a period of at least 10 years.  

Tick sampling occurred monthly over two years during 2010 and 2011, using one-meter-square white flannel cloth flags. Flagging to collect ticks was 

conducted for at least one hour per site, but only during dry conditions when the temperature was above 7.2°C. Tick species were morphologically 

identified using a microscope and also through DNA analyses. Host abundance was assessed using trail camera surveys.  

Vegetation was surveyed to measure forest canopy closure, tree density, and the composition and percent cover of ground vegetation and litter. 

Microclimate measurements were taken at all plots using a handheld weather meter, and weather data (including temperature and precipitation on the 

day of sampling and on the three previous days) were collected from nearby weather stations. Statistical models were used to analyze how tick 

abundance was affected by long-term prescribed burning, vegetation composition, host abundance, weather, and microclimate. 

Tick captures in the various treatment areas varied markedly. Of the total ticks collected (n= 47,184), the vast majority (88.4 percent) was found in 

the control plots (UBUB) and all but 208 were Amblyomma americanum (common name: lone star tick). Another 7.9 percent were caught in the unburned 

plots surrounded by burned areas (UBB), and just 3.7 percent came from burned plots surround by unburned areas (BUB). As with the control, both of 

these treatments had a high percentage of the lone star tick. In contrast, only 43 ticks (< 0.1%) were captured in the burned plots surrounded by burned 

plots (BB) and only one was a lone star tick. Instead, 86 percent of captures in BB areas were A. maculatum (common name: Gulf Coast tick). 

   While previous studies concluded that 

prescribed fire significantly reduced tick 

populations immediately after a burn, but 

recovered within a year, the current study 

found sustained reductions of tick 

populations in areas subjected to long-term 

burning. Authors suggest that the previous 

studies did not see sustained tick 

reductions due to the fact that they did not 

simulate real-world conditions (i.e., 

large-scale, repeated fires) typical of 

regional prescribed fire practices, which 

RESEARCH HIGHLIGHT:        

The Phenology of Ticks and the Effects of Long-Term Prescribed 
Burning on Tick Population Dynamics in  

Southwestern Georgia and Northwestern Florida 

I  

  Long-term, large-scale prescribed burning significantly reduced tick abundance. 

  Variables that impact moisture conditions favorable to ticks, such as ground 
litter levels, microclimate, and vegetation structure appear to influence tick 
population dynamics.  

Moving fire forward... 

Elizabeth R. Gleim, L. Mike Conner, Roy D. Berghaus, Michael L. Levin, Galina E. Zemtsova,  

Michael J. Yabsley.   Plos One, November 2014, Vol. 9, No. 11  

...Cont’d on Page 3 

Management  Implications 

 Volume 8, Issue 4 

 October, 2019 

Tick species captured during this study include, from left: 1 - Amblyomma americanum (lone star tick);  

2 - Ixodes scapularis (deer tick or black-legged tick); and 3 - A. maculatum (Gulf Coast tick). Species 

caught but not pictured: Dermacentor variabilis (American dog tick or wood tick) and I. brunneus (no 

common name). (Photos: 1 - Visuals Unlimited and Corbis; 2 and 3 – Centers for Disease Control) 

1 2 3  

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0112174
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0112174
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Moving fire forward... 

appear to deplete tick source populations. 

Statistical modeling did not identify a 

relationship between host and tick abundance. 

Trail camera surveys recorded deer and 

medium-sized mammals, but analyses 

indicated that their presence did not impact 

the tick counts. However, because of trail 

camera limitations, the study was not able to 

quantify presence of small mammals and 

birds, known to be important hosts for tick 

larvae and nymphs. Other studies have shown 

that small mammals and birds are 

consistently abundant in the dense, food-rich 

ground cover that typically grows up 

following burns, yet, in this study, tick counts 

in burned areas were considerably lower than 

in unburned areas. Authors suggest, instead, 

that this study’s findings indicate that 

environmental conditions may be more 

important to tick populations than host 

abundance in this particular ecosystem. 

Unburned plots, where the majority of ticks 

were collected, generally were hardwood-dominated forests, which 

tended to be closed-canopied, dense, and moist, with litter-covered, 

sparse groundcover. Burned plots, with very few ticks, were generally 

more open-canopied and pine-dominated, which tended to be hotter and 

drier than unburned plots.  

Modeling shows that the factors affecting total tick counts include 

multi-year prescribed fire, season of year, and variables that would affect 

their ability to retain moisture. Litter cover greater than 95 percent was 

associated with a doubling of tick numbers, and greater tree density was 

associated with nearly a six-fold increase.  

This study indicates that long-term repeated burning reduces tick 

population levels. Thus, authors conclude that prescribed fire may be a 

cost effective and efficient way to reduce risk of tick-borne diseases. 

They suggest that future studies should examine the length of time 

needed to reduce overall tick populations in areas not previously 

burned, and should include pathogen testing to better understand tick-

borne disease dynamics in prescribed fire managed landscapes (see 

Gleim et al. 2019 for new information related to this point).  
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Gleim, E.R, Zemtsova, G.E, Berghaus, R.D., Levin, M.L., Connor, M., 

and Yabsley, M.J. (2019) Frequent prescribed fires can reduce risk of tick-

born diseases. Scientific Reports, 9:9974.  

FOR FURTHER READING  

Effects of long-term prescribed burning on tick abundance at all study plots. *One clutch of larvae was counted 

as one tick. BB = burned, surrounded by burned area; BUB = burned, surrounded by unburned area; UBB = 

unburned, surrounded by burned area; UBUB = unburned, surrounded by unburned area. 

Download a printable version of this research brief  HERE 

 

Research brief, continued 

Left: Collecting ticks with white flannel flagging. Center: Burned habitat in study area. Right: Typical unburned area. (Photos: Left and center: Elizabeth Gleim.  

Right: Marietta College)  
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https://www.nature.com/articles/s41598-019-46377-4.pdf?origin=ppub
https://www.nature.com/articles/s41598-019-46377-4.pdf?origin=ppub
https://www.nature.com/articles/s41598-019-46377-4.pdf?origin=ppub
http://www.oakfirescience.com/research-publications-1/2015/6/4/research-briefs
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6 million acre extent before the boom. Historically, frequently burned 
forests supported pine-adapted bird species and grazing mammals that are 
no longer in found in the region.  

Conference presenters covered topics such as: shortleaf pine genetics and 
hybridization; responses to pine woodland restoration by breeding birds in 
Missouri; historical fire regimes in the Ozarks documented by shortleaf 
pine stumps and snags; shortleaf pine losses in the Appalachians and 
Coastal Plains from pine bark beetles and risk of littleleaf disease; and 
reports on shortleaf pine restoration efforts in the Ouachitas, Oklahoma, 
Texas, the Cumberland Plateau, the Eastern U.S., and Missouri State 
Parks. One conference presenter emphasized shortleaf pine’s ability to grow 
on coarse-textured soils, tolerate xeric conditions, and likely persist in 
projected future climate conditions. Another said that in pine woodlands, a 
three-year fire return interval is the threshold, or tipping point, between 
dominance of herbaceous versus woody plants in groundcover, and another 
speaker advocated for finding resources to fund fire management on 
increased acreage.  

During an all-day conference field tour, hosted by the Missouri Depart-
ment of Conservation and Mark Twain National Forest, participants visited 
U.S. Forest Service land at Cane Ridge, Rocky Creek Conservation Area, 
and Twin Pines Conservation Area. The 6th Biennial Shortleaf Pine 
Conference will be held in North Carolina in October, 2021.  

From pg 1: 5th Shortleaf Pine Initiative Conference, continued 

Above: Prescribed fire has burned three times since 2010 in this stand within the 
U.S. Forest Service's Cane Ridge restoration area. Here, a botanist examines the 
groundcover, reporting prairie coreopsis, bristly sunflower, spreading aster, good 
quantities of little bluestem, numerous legumes such as slender lespedeza, butterfly 
pea, and tick trefoil, plus sprouting oaks, sassafras, cherry, and sumac. 

Left: Participants visited a tract 
where the U.S. Forest Service is 
conducting research using goats for 
prescriptive browsing along with 
prescribed fire in shortleaf pine-oak 
stands.  

Above: In April 2018, a wildfire, spread by 40 
mph hour winds and 20% relative humidity 
swept through this tour stop at the Rocky Creek 
Conservation Area. The fire scorched the boles 
but not the crowns of these shortleaf pines, 
though this is not likely to lead to significant 
impacts in the long term. 
 

Right: At the same location, the audience is 
looking at the blackened trees in the photo 
above, which are behind Missouri Department 
of Conservation foresters Gary Gognat and 
Michael Bill, on left. They said these 60-year-
old shortleaf pines had been prescribed burned 
regularly prior to the wildfire. These pines fared 
well, although the wildfire top-killed oaks and 
hickories. Moving fire forward... 



 5 

Ignis      Newsletter of the Oak Woodlands and Forests Fire Consortium   Volume 8, Issue 4 

 October, 2019 

HEADS UP! 

 

The 2020 Joint Fire Science Program (JFSP) Funding Opportunity Announcements 
(FOAs) are now open. Submit applications through 5 pm MST, December 5, 2019.   

 

Graduate Research Innovation (GRIN) proposals 
must address one or more of these topic areas:  

 Fuels management and fire behavior  
 Changing fire environment 
 Emissions and air quality  
 Fire effects and post-fire recovery  
 Relative impacts of prescribed fire versus wildfire  
 Human dimensions of fire 

 

 

Dr. William  “Buzz” Nanavati, Department of Earth        
Sciences, Montana State University   
Climate and land use effects on Holocene era vegetation 
and fire history of the Ozarks 

January 14, 2020, 1 p.m. CST 

Dr. Elizabeth Gleim, Hollins University 
Can long-term prescribed fire be used to reduce tick-borne disease risk? 
September 10, 2019 — CLICK HERE  to watch recording 

2019 Fall Fire Science Webinar Series      

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  

November 12, 2019, 1 p.m. CST 

Dr. Cathryn Greenberg, Southern Research Station, U.S. Forest Service 
Fire and wildlife in the southern Appalachians 

December 3, 2019, 1 p.m. CST 

FOR MORE INFORMATION, CLICK HERE 

Moving fire forward... 
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https://www.firescience.gov/AFPs/20-1-01/20-1-01_FON_Announcement.pdf
https://www.firescience.gov/AFPs/20-1-01/20-1-01_FON_Announcement.pdf
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
https://forestry.adobeconnect.com/_a1140350139/piticzhwtduv/?launcher=false&fcsContent=true&pbMode=normal
http://forestry.adobeconnect.com/piticzhwtduv/?OWASP_CSRFTOKEN=6260290958d2ed4e386c5760d0a7a4ce07e335cccbbffd295556631b768552aa
https://oakfirescience.com/events/2019-fall-webinar-series/
http://forestry.adobeconnect.com/he/
http://forestry.adobeconnect.com/he/
http://forestry.adobeconnect.com/he/
http://forestry.adobeconnect.com/he/
http://forestry.adobeconnect.com/he/
http://forestry.adobeconnect.com/greenberg/
https://www.firescience.gov/JFSP_funding_announcements.cfm
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FIRE SCIENCE 

HOT SPOTS 

In this feature, we bring into 

focus fire science on-the-ground  

Moving fire forward... 

Cold Hill Restoration Experiment  
With knowledge of gypsy moth’s southern movement, managers and scientists on the 
Daniel Boone National Forest (DBNF) designed a study to assess the effectiveness of 
different silvicultural prescriptions to increase forest health and resiliency, and also to 
sustain oak as a major forest component if/when such a disturbance occurs. In this ex-
periment, five different prescriptions were implemented across 30 stands in the Cold Hill 
Area of the London Ranger District on the DBNF. One prescription includes commer-
cial thinning, followed by prescribed fire, to create and maintain woodland conditions (see Schweitzer et al. 2014 
for more prescription information). Between 2007 and 2009, six stands were thinned to a residual basal area of 40 
ft2/acre, with prescribed fire to follow every 3-5 years (top-right image below shows post-cutting but pre-fire condi-
tions). Prior to treatment, all stands were fully stocked, with low-light conditions in the understory (top-left image). 
To date, stands have experienced three dormant season prescribed fires (see the ignition patterns used in the bot-
tom-left inset image). Residual oaks were found to have increased vigor, resulting in decreased susceptibility and 
vulnerability to multiple stressors including insects, disease, and drought (see Clark and Schweitzer 2016). Cur-
rently, a mosaic of understory plant communities exist, which are well within the desired condition of a woodland 
prescription consisting of woody stems, shrubs, forbs and grasses (bottom-right photo).   

Fire practitioners have found these treated woodlands to have unique 
characteristics to consider for prescribed fire implementation. The canopy 
conditions resulting from the commercial harvests lend to dynamic fuel 
loading. For example, for the initial fire post-logging, there was heavy slash 
and increased herbaceous fuels (top-right image) to consider. Further into 
the treatment schedule, the slash becomes less of an issue. However, the 
repeated top-killing of woody stems (those six feet tall and under) from 

fire contribute a unique fuel addition, which will increase fire behavior 
when it becomes available to burn under drier conditions (inset top-right 
and bottom-left images). The new light environment also favors ericaceous 
shrubs which will contribute to increasing fire behavior (foreground bottom-
right image). Click on each photo for a full-size downloadable image, or 
view all HERE. Photos: Top-left and inset top-right: Stacy Clark; top-right: 
Callie Schweitzer; bottom-left/right: Jake Royse; firing patterns map:    

Jared Calvert and Jake Royse.  

https://www.fs.usda.gov/treesearch/pubs/46251
https://www.srs.fs.usda.gov/pubs/ja/2016/ja_2016_clark_002.pdf
https://www.flickr.com/photos/oakfirescience/
https://www.flickr.com/photos/oakfirescience/48975486826/in/dateposted-public/
https://www.flickr.com/photos/oakfirescience/48975487071/in/dateposted-public/
https://www.flickr.com/photos/oakfirescience/48974938058/in/dateposted-public/
https://www.flickr.com/photos/oakfirescience/48975486741/in/dateposted-public/
https://www.flickr.com/photos/oakfirescience/48975533466/in/dateposted-public/
https://www.flickr.com/photos/oakfirescience/49014055591/
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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 Mike 
Lloyd, State Parks Fire Coordinator for the Texas Parks and Wildlife Department.   

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

woodlands and forests of Texas?  

ML: Since smoke is one of the primary concerns while burning, investigating alternative means of 
managing fuels along the wildland-urban interface is warranted. Fire plays a primary role but can 
work well with other treatments such as mechanical, chemical, biological, or a combination 
thereof.  

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

woodlands and forests?  

ML: Unrestricted land development continues to spread at an alarming rate in rural Texas. It is 
vital to provide community outreach and education to landowners who are unfamiliar with the 
benefits of fire. 

In your opinion what is the greatest advantage to using prescribed fire 

when managing woodlands and forests?  

ML: A periodic fire is like a good rain and the land needs both to thrive. It is a natural process 
and an important part of developing a healthy ecosystem. It is the most cost-effective tool we have 
available to aid us in our management efforts. 

    Mike Lloyd earned a 
B.S. in Range and 
Wildlife 
Management and 
M.S. in Agricultural 
Education, both 
from Texas Tech 
University.  He has 
been involved with 
multiple research 
projects including juniper volatility, brush 
control and management techniques, and 
vegetation mapping.  Mike has held several 
Texas Parks and Wildlife Department positions 
since 2001, including the Natural Resource 
Manager for Palo Duro Canyon State Park, the 
Regional Natural Resource Coordinator for the 
Texas Hill Country area, and currently holds 
one of the State Parks Fire Coordinator 
positions that is primarily responsible for the 
southwest portion of Texas, but he travels 
statewide with the fire program to help plan and 
implement prescribed burns. 
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Moving fire forward... 

8th International Fire Ecology and  Management Congress 

November 18—22, 2019 

Loews Ventana Canyon Resort, Tucson, Arizona 

Field Trips 
 

Cuenca Los Ojos, Sonora, 
Mexico 

Las Cienegas National        
Conservation Area  

Audubon Research Ranch 
Saguaro National Park 
Santa Catalina Mountains 

For more information, CLICK HERE  

Topics 

Smoke Modeling from Forest to 

Plume 

Drones for Forest & Fire Research 

and Monitoring 

GIS for Fire & Fuels Management 

FireWorks Educational Program: 
Hands-on Activities to Engage the 

Public about Wildland Fire Science 

Fire Behavior Modeling 

Visually Estimating Surface Fuel 

Loadings from Photographs 

Rapid Response Erosion Modeling 
for Fuel Management & Post-fire 

Rehabilitation 

Fuel Treatment Analysis and         

Modeling with STANDFIRE 

http://afefirecongress.org/
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UPCOMING EVENTS 

November 12, 2019:  Webinar: How can prescribed burning and harvesting restore shortleaf  
pine-oak woodland at the landscape scale in central U.S.?  
Dr. Hong He, University of Missouri, for more information, CLICK HERE 
November 18-22, 2019:  Cultivating Pyrodiversity: 8th International Fire Ecology   
and Management Congress  
Tucson, AZ, for more information, CLICK HERE 

December 3, 2019: Webinar: Fire and wildlife in the southern Appalachians 
Dr. Cathryn Greenberg, U.S. Forest Service Southern Research Station, for more information, CLICK HERE 
January 11-17, 2020: Southern Engine Academy 
Barberville, FL, for more information, CLICK HERE 

January 14, 2020: Webinar: Climate and land use effects on Holocene era vegetation and fire  
history of the Ozarks 
Dr. William “Buzz” Nanavati, Montana State University, for more information, CLICK HERE 

February 4-6, 2020: Missouri Natural Resources Conference 
Osage Beach, MO, for more information, CLICK HERE 

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

May 19-21, 2020: Southern Blue Ridge Fire Learning Network regional workshop 
Dillard, GA 

June 2-3, 2020: Glades, quail, and prescribed fire workshop 
Ash Flat, AR, more information coming soon. 
October 26-30, 2020: 4th Annual National Cohesive Wildland Fire Management Workshop  
Asheville, NC, more information coming soon. 

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

Moving fire forward... 
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 October, 2019 

 

Presentations June 2, Ozarka College, Ash Flat, AR 

Field tour June 3, Harold E. Alexander Spring River 

Wildlife Management Area  

More information soon at www.oakfirescience.com  

 
Glades, quail, and prescribed fire workshop 

Ozarka College, Ash Flat, AR 

June 2-3, 2020 

http://forestry.adobeconnect.com/he/
http://afefirecongress.org/
http://forestry.adobeconnect.com/greenberg/
http://forestry.adobeconnect.com/greenberg/
https://mailchi.mp/6b1bbc5d3520/southern-area-engine-academy-january-11-17-2020-in-florida
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
http://forestry.adobeconnect.com/nanavati/
https://mnrc.org/
https://www.iawfonline.org/event/3rd-international-smoke-symposium/
http://www.oakfirescience.com

