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WHAT ABOUT THE BUGS? 
A contributed article by Lizzie Wright 

Outreach Specialist, Oak Woodlands & Forests Fire Consortium 
 

I am fascinated by arthropods: beetles, ants, milli-
pedes, scorpions, spiders, mites and all. As a profession-
al in the world of natural resources, I often feel that I 
am in the minority of those who study these creatures. 
It’s rare that they are highlighted in the professional 
meetings and conferences I attend, especially those 
meetings about fire and its effects. I always find myself 
asking, “What about the bugs?”. It seems there is a gen-
eral sense that they are important and that they should 
be considered when managing land with prescribed fire, 
however, very few studies address arthropods in our 
region.  

Here I discuss some ways that arthropods contribute to ecosystem processes (including plant community dy-
namics, soil and water health, and wildlife population dynamics) and what we know about how they are affected 
by prescribed fire in oak-dominated forests. Because arthropods are so diverse, I find it easier to categorize them 
by function and habitat and will discuss them as pollinators, herbivores, and ground and soil-dwelling arthro-
pods.  

BUT FIRST SOME STAGGERING FACTS 
 Over 1.1 million species of arthropods have been described with estimates of 4-9 million species yet to be 

discovered.  
 Almost 100,000 described species of insects reside in North America.  
 The weight of all the insects on the Earth combined is six times the weight of the human population.  
 A large oak tree may support a few hundred species of arthropods. 

POLLINATORS 
Pollinators come in all shapes and sizes. They are butterflies, moths, bees, flies, beetles, ants, wasps and be-

yond. They are essential to all plant communities, contributing to both community and genetic diversity within 
plant species. Changes in the populations of pollinators affect composition and competition of plant communi-
ties, which in turn indirectly affect fruit-eating animals like turkeys, quail, song-birds, rodents, deer, and bears.  

How does fire affect pollinators? Very little is known about the effects of fire on pollinators, as a group, in our 
region. Campbell and others (2006) found that pollinator species richness (total number of species) increased in 
stands that were thinned and burned in a mixed-oak forest of South Carolina. Furthermore, higher pollinator 
abundance (number of individuals) was associated with increasing canopy openness and decreasing basal area.  

HERBIVORES 
Herbivores can be seen as pests, pollinator larvae, managers of plant communities, or food, depending on 

perspective. Again they come in many forms: grasshoppers, caterpillars, stick insects, aphids, etc. This group can 
impact entire plant communities. Herbivory induces changes in plant chemistry and therefore decomposition 
rates and fuel characteristics. Because they consume leaf material, they alter primary production, thus mediating 
plant community dynamics (i.e. competition, composition, etc.).  
 

Funnel ants dispersing a blood root seed ©
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www.oakfirescience.om
http://www.facebook.com/pages/Oak-Woodlands-and-Forests-Fire-Consortium/302945966434157
https://twitter.com/#!/oakfirescience
http://vimeo.com/oakfirescience
mailto:oakfirescience@gmail.com
ftp://192.139.6.163/pub/fire/Alexander/USFS_RD_WildlandFireReview/references/campbell_hanula_waldrop_2007.pdf
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RESEARCH HIGHLIGHT: 
Effects of Fire Intensity on Litter Arthropod Communities in Ozark Oak Forests,  

Arkansas, U.S.A. 
Robin M. Verble-Pearson and Steve P. Yanoviak. The American Midland Naturalist, 172(1):14-24. 2014  

Fire is frequently used for ecosystem restoration and to reduce fuel loading in the forests of 
the Arkansas Ozark region. The effects of fire may be more or less severe depending on the spa-
tial scale of observation. Variations in fire intensity due to fuel loading and type, forest struc-
ture, and soil moisture, at a local spatial scale may not affect larger animals. Microfauna, howev-
er, like insects (e.g., arachnids, millipedes, and centipedes), known collectively as arthropods, 
may be more susceptible to fire’s effects. Many of these organisms live in the leaf litter and have 
limited mobility, (i.e., no wings, small size) making escape from a disturbance difficult. In for-
ests, arthropods occur ubiquitously and abundantly in leaf litter and occupy several functional 
niches. As predators, detritivores, and microbivores they control other arthropod and microbial 
populations and aid in decomposition of organic matter. Additionally, litter arthropods serve as 
food for herpetofauna, birds and small mammals.  

This study asks whether local-scale variation in fuel loading and fire intensity affects abun-
dance (number of individuals) and species richness (number of species) of selected, common 
litter arthropod taxa (ants, beetles, spiders and springtails) and quantifies their post-fire recovery 
rates. To answer these questions, arthropod populations were sampled (1m2 plots) in areas with 
low and high fire intensity and unburned areas. Plots were sampled immediately after burns and 
resampled every week for 4 weeks post burn. Prior to the burn, litter depths were altered to ma-
nipulate fire intensity (verified using thermal indicator plates). Litter depth treatments were: coarse litter removed, litter depth added to 3X normal 
depth, and control (litter depth unchanged). This manner of fire intensity manipulation was used because fuel loads can be correlated with fire intensi-
ty in temperate forests (see Myers and Harms, 2011 for more information on this point).  

 

 

 

Management  Implications 

 Increased fire intensity leads to reduced 
abundance in arthropod populations 
and less species richness in ant popula-
tions 

 Fire selects for those arthropods that are 
better at seeking refugia and can there-
fore affect community structure and 
composition.   

Overall, arthropods were found to be at least 66% less abundant 
immediately after fire when compared to pre-fire abundance. Arthro-
pod mortality is likely to occur after a burn due to high temperatures 
and the combustion of leaf litter habitat. As expected, arthropod 
abundance was higher in sites with lower intensity fires (coarse leaf 
litter removed). Considering that fire was historically frequent on the 
landscape in the Arkansas Ozarks, burning possibly selected for litter 
dwelling arthropods that were more effective at escaping fire by bur-
rowing and seeking moisture in litter and soil, or those which could 
rapidly recolonize burned sites. Further, historical widespread fre-
quent burning may have caused decreased arthropod abundance over 
long time periods and large extents. 

Species richness was determined for ant species only. More species 
of ants were found after lower intensity fires and fewer species after 
higher intensity fires. Unburned areas had the greatest species rich-
ness. Surprisingly, no ants appeared at bait traps, a common method 
used to for ant sampling. The authors suggest that this may be related 
to the diets of certain ant species being altered due to fire. Similarly, 
few ants were found in pitfall traps, a collecting mechanism that sam-
ples arthropods on the forest floor. Other studies point to ash toxicity 
as a cause for such inactivity in ants post-burn (see Edwards and 
Schwarz, 1981).   

Populations of beetles, ants, spiders and springtails did not fully 
recover in the time frame of the study (4 weeks post-fire), suggesting 
that the fire effects are longer lasting. Although statistically different, 
recovery time did not vary dramatically between low and high intensi-
ty burns for all taxa; it seems that the mobility of the individual taxa 
may determine recovery rate. For instance, beetles, the only winged 
arthropods considered, recovered fastest.  

This research shows that fire intensity affects leaf litter arthropod 
abundance and species richness of ants, but not recovery rate. The 
authors recommend that future studies examine the effect of simpli-
fied habitat conditions, food availability and ash toxicity to more 
accurately determine the mechanism behind changes in abundances 
post-burn.  

These graphs show individual group and total arthropod abundance 
and ant species richness at high fire intensities (plots where leaf 
litter was added or unchanged), low fire intensities (where litter was 
removed) and pre-burn control areas.  

Moving fire forward... 

http://www.bioone.org/doi/abs/10.1674/0003-0031-172.1.14
http://www.esajournals.org/doi/abs/10.1890/10-1001.1
http://www.nrcresearchpress.com/doi/abs/10.1139/z81-100
http://www.nrcresearchpress.com/doi/abs/10.1139/z81-100
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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 Rich 
Gray of the Texas A&M Forest Service. 
 
What are some of the greatest fire research needs for Texas?  
RG: Texas is 98% privately owned and this ownership covers a diverse landowner base, as well 
as diverse ecosystems. With this in mind, I think the most pressing research needs should focus 
on the human element. What motivates a landowner to use prescribed fire, or more important-
ly, what motivates a land owner not to use fire as a tool and how, as natural resource managers, 
can we best interact with our landowners to actually apply more fire to the landscape. We have 
several ecotypes across the state and I feel there is a real need to gain a better understanding of 
fire’s historic role in these systems, as well as a better understanding of fire’s role in the system’s 
current state. This should focus on intensities, frequency, and seasonality of fire and its effects.  
 
What is your biggest concern when deciding to use fire to manage 

oak woodlands and forests?  
RG: [My concern is] the sustainability of using fire as a successful tool. Again, with the state being largely in private ownership, the fragmentation of the land-
scape into smaller and smaller parcels poses several challenges for natural resource managers. From the use of fire stand point, fragmentation poses challenges 
from increased burn complexity due to population, increased cost, and the inability to meet landscape-scale objectives. With that said, we are addressing some 
of these challenges and are successful with getting limited numbers of landowners to utilize fire as a tool. The question then becomes: will they continue to use 
fire on the required frequency for their property and long-term objectives? The use of fire is a long-term investment in a world that expects immediate results.   
 
In your opinion what is the greatest advantage to using prescribed fire when managing oak woodlands and 

forests?  
RG: Many of our landowners own their property for a variety of reasons. When visiting with them, objectives seem to center on ecosystem services, aesthetics, 
wildlife, with some financial return from the land. With the recent and devastating fire season across the state, fuel mitigation has also been in the forefront of 
objectives. The use of managed fire in the state’s forested and woodland ecosystems is a natural process that meets all these overarching objectives.     

Moving fire forward... 

Outbreaks of herbivores (i.e. Gypsy Moth, on the fringes of our region) can affect mast production and, consequently, wildlife. Finally, herbivores are a great 
food source for wildlife including turkey, quail, rodents, songbirds, lizards, and frogs. Prescribed fire alters plant morphology, nutritional and chemical compo-
sition and plant population and community dynamics over time. These shifts can affect herbivory. In a study in oak forests of Kentucky, Adams and Rieske 
(2002), found no changes in herbivory rates or herbivore growth rates before and after burns. In a bur oak savanna in Minnesota, however, Kay and others 
(2008) found that lace bugs increased 7-fold after burning. These lace bugs change the foliar chemistry of bur oak leaves by increasing lignin concentration, 
resulting in slower rates of litter decomposition.  

LITTER AND SOIL-DWELLING ARTHROPODS 
 As predators, detritivores, and microbivores, this group controls other arthropod and microbial populations and aids in decomposition of organic matter. 

They aid in soil genesis by mixing organic matter with inorganic matter. Decomposition releases CO2 and nitrogen into the soil aiding plant growth and indi-
rectly affecting carbon storage. Many litter arthropods consume and disperse mycorrhizal (beneficial) fungi. Fossorial arthropods dig tunnels throughout the 
ground; this alters soil chemistry and structure, rearranges soil particles, and affects plant community composition. Further, this activity increases soil porosity, 
its ability to hold and filter water and maintain stability of soil aggregates. Litter arthropods serve as food source for herpetofauna, birds and small mammals.  

Because most soil arthropods cannot fly, they are vulnerable to fire. For at least a year after fire, arthropod numbers can be lowered because of habitat loss 
(i.e. leaf litter, coarse woody debris) and direct mortality. Springtails (small primitive insects that break down fine organic matter) are sensitive to fire according 
to a study conducted in South Carolina (Metz and Dindal 1975). In periodically burned areas, however, springtails increased in species richness and communi-
ty stability. Stanton and others (2000) found that ground beetles, known to eat and disperse mycorrhizal fungi, were not affected by prescribed fires in oak 
forests of Ohio. Little is known in our region about other mycorrhizal dispersing organisms like millipedes and roly-polies. In general, studies show that patchi-
ness and habitat heterogeneity is important for the overall diversity and recovery of arthropod assemblages.  

FUTURE DIRECTIONS 
Because arthropods contribute so much to ecosystem function and processes, it’s time we gave them more attention. For fire effects, it is important to not 

only understand these groups by taxonomic group (order, family, etc.), but also by function (herbivore, detritivore, etc.). This will give managers increased in-
sight into how arthropods affect their focal organisms and management goals. Collaboration between entomologists and insect ecologists could help amplify 
our knowledge in this area.  
 
 

Bugs, continued: 

Richard C. Gray,  
Task Force Coordinator  of the 
Lost Pines Task Force in Bastrop, 
TX, started his career in the 
Wildland Fire service on the Gold-
en district and the Colorado State 
Forest Service in 1984 as a seasonal 
forester/firefighter. He received a BS in Range & Forest 
Management from Colorado State University in 1988. He 
currently serves as a Texas A&M Forest Service board 
member on the Texas Prescribed Burn Board and as Op-
erations Section Chief for the Lone Star State Type 2 
Incident Management Team. As an RXB II, his team con-
ducts several RX projects across the state for a variety of 
research objectives.  

http://www2.ca.uky.edu/entomology/dept/ipages/files/rkpdf/Adams%20Rieske%202003%20WO%20phyto%20fire%20ForEco%20176%2037%2047.pdf
http://www2.ca.uky.edu/entomology/dept/ipages/files/rkpdf/Adams%20Rieske%202003%20WO%20phyto%20fire%20ForEco%20176%2037%2047.pdf
http://www.lter.umn.edu/biblio/fulltext/t2130.pdf
http://www.lter.umn.edu/biblio/fulltext/t2130.pdf
http://www.ingentaconnect.com/content/esa/envent/1975/00000004/00000004/art00014
http://babel.hathitrust.org/cgi/pt?id=umn.31951d02964917b;view=1up;seq=2
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CLICK HERE to start watching 
NOW!!                      

CHECK OUT OUR VIMEO PAGE! 

39 videos & 7 channels 
covering fire science topics from our  

workshops around our region! 

TWO NEW REGIONAL  

GENERAL TECHNICAL REPORTS  
are now available from the 

USDA Forest Service Southern Research Station and 

Northern Research Station 

Wildland Fire in the Appalachians: Discussions Among Managers and Scientists  
and 

The Fire-Oak Literature of Eastern North America: Synthesis and Guidelines 

Interior Highlands Barrens, Glades and Woodlands Restoration Initiative 

  This group aims to bring together conservation agencies and organizations interested in the restoration of fire-

mediated native natural communities such as glades, barrens and woodlands across the Interior Low Plateaus ecore-

gion of southern Illinois and Indiana; central Kentucky and Tennessee; and northern  

Alabama.  

To learn more, join the listserve by sending a blank e-mail to:  

ilp_restoration-subscribe@npogroups.org. 

http://vimeo.com/oakfirescience
http://www.srs.fs.usda.gov/pubs/gtr/gtr_srs199/gtr_srs199.pdf
http://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs135.pdf
http://www.srs.fs.usda.gov/
http://www.nrs.fs.fed.us/
http://www.srs.fs.usda.gov/pubs/gtr/gtr_srs199/gtr_srs199.pdf
http://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs135.pdf
mailto:ilp_restoration-subscribe@npogroups.org
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UPCOMING EVENTS 

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

See our calendar at oakfirescience.com for a full schedule of upcoming events 
Oct. 29-30, 2014:  Managing Kansas & Nebraska Woodlands and Forests for Wildlife (NWTF) 
Council Grove, KS, for more information CLICK HERE  

Dec. 9: Webinar, Daniel Dey, U.S. Forest Service, Northern Research Station 
“Timing Fire to minimize damage in managing oak ecosystems” 

Jan. 12-17, 2015, 13th Annual Tennessee-Kentucky Wildland Fire Academy 
Bell Buckle, TN, for more information CLICK HERE  

Jan. 13, 2015: Webinar, John Gruchy, Mississippi Department of Wildlife, Fisheries, and Parks  
“Managing vegetation composition and structure in fields using prescribed fire and other treatments” 

May 27-29, 2015:  5th Fire in Eastern Oak Forests Conference 

Tuscaloosa, AL, for more information CLICK HERE 

Nov. 16-20, 2015:  6th International Fire Ecology and Management Conference  
San Antonio, TX  http://afefirecongress.org/ 

 

 

CLICK HERE 

to learn more 

2015 Midwest Fire Conference 

Keeping Fire Working for the Land 

Abstracts deadline:   Friday, November 7, 2014 

Click HERE for more information 

13TH ANNUAL TENNESSEE-KENTUCKY  

WILDLAND FIRE ACADEMY 
JANUARY 12-17, 2015 BELL BUCKLE, TN 

Courses include: Crew Boss (Single Resource) (S-230), Heavy Equipment Boss (Single Re-

source) (S-236), Introduction to Wildland Fire Behavior Calculations (S-390), Smoke 

Management Techniques (RX-410), Basic Air Operations (S-270), Wildland Fire Chain-

saws (S-212), Intermediate Fire Behavior (S-290), Helicopter Crew Member (S-271), Igni-

tion Operations (S-219/S-234), Firefighter Type 1 (S-131) and much more!  

 

http://www.oakfirescience.com/calendar/
http://oakfirescience.squarespace.com/storage/KS-NE%20Forestry%20Workshop%20Flyer%20Hi-Rez.pdf
https://forestry.adobeconnect.com/_a1140350139/r1805yrykze/
http://gacc.nifc.gov/sacc/dc/kykic/academy/index.htm
https://forestry.adobeconnect.com/_a1140350139/r8rvswg0fmi/
http://easternfire.as.ua.edu/
http://afefirecongress.org/
http://gacc.nifc.gov/sacc/dc/kykic/academy/index.htm
http://www.tposfirescience.org/mwfire15/

