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Moving fire forward... 

Pioneer Forest includes 143,000 acres and has a 66-year history of successfully managing their lands with 
single tree selection harvests without fire. The forest is predominantly white oak.  However, there are many 
unique areas requiring specific management. The L-A-D Foundation, Pioneer Forest’s owner, has designated a 
relatively small portion of the forest as a Pine-oak Woodland Ecological Management Area, currently totaling 
about 700 acres. This is a historically significant area of native and old growth shortleaf pine near the Current 
River in Shannon County, Missouri, where woodland management efforts through prescribed fire and timber 
management are starting to show positive results. 

This part of Pioneer Forest was one of the last places in Missouri where the original stands of shortleaf pine 
were cut by the big timber boom. Through extensive negotiation in the 1940s, more than a thousand scattered 
old growth pines were bought back from the Millman Lumber Company to serve as a seed source for the future. 
Additionally, the Missouri Highway Department saved 42 acres of old growth shortleaf pine along highway 19 as 
the Virgin Pine Area, now owned by the L-A-D Foundation. Red-cockaded woodpeckers, now extirpated from 
Missouri, were last seen in the state here in 1946. In 1953 a wildfire burned at the site 

SHORTLEAF PINE ECOLOGICAL MANAGEMENT AREA ESTABLISHED 
AT PIONEER FOREST IN MISSOURI  

By Neal Humke 

L-A-D Foundation Land Stewardship Coordinator 
The L-A-D Foundation and Pioneer Forest venture into ecological management of shortleaf pine woodlands 

A group of MU students and professors tour Pioneer Forest’s virgin shortleaf pine area, guided by the foresters who 
manage it. (Photo: Denise Henderson Vaughn)  

...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
mailto:oakfirescience@gmail.com
http://www.ladfoundation.org/
http://www.ladfoundation.org/pioneerforest/index.html
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n this study, researchers sought to determine what fire 

frequency is most likely to lead to successful shortleaf pine 

regeneration, and what length of fire-free interval is 

required to allow saplings to become fire-tolerant.  

To evaluate the relationship between fire interval (years 

between fires) and shortleaf pine regeneration and survival, 

study authors: 1)  considered past conditions using a 

historical fire-scar database; 2) assessed current conditions 

with recent prescribed fire data; and 3) used a model to 

simulate future forest conditions under different fire 

frequencies.  

Historical fires.  The historical fire-scar database 

catalogues evidence collected from about 600 living and dead 

fire-scarred Ozark shortleaf pine trees. Within this database, 

authors identified nearly 100 trees that contained both fire 

scars and stem initiation age (pith date); the latter ranged 

between 1585 and 1896. 

Fire scars showed that fires historically occurred almost 

exclusively when trees were dormant (approximately October 

to March). Previous research suggests that mixed-severity 

fires that killed small stands historically occurred in Ozark 

shortleaf pine forests about every 20 years (see Guyette et al. 

2006 for more information on this).  

Among the selected trees, the mean number of years 

between pith date and fire event was 6.8. The majority of 

trees had pith dates within 8 years after a known fire event, 

and the evidence indicates that regeneration success fell 

sharply as the number of years increased after a fire. Most 

survived at least one fire during their first 20 years. 

Present-day burning. Data for present-day fire effects 

originated at the 5700-acre Chilton Creek Preserve, located 

along Missouri’s Current River in Carter and Shannon 

counties. There, since 1998, five management units of about 

500 acres each have burned under prescription during the 

dormant season on 1- to 4-year intervals, randomly 

determined. 

After the first burn, shortleaf pine had the highest 

mortality - both seedlings and saplings - of any species 

recorded. However, in subsequent fires shortleaf pine had 

only one percent additional mortality, while all other species 

 

...Cont’d on Page 3 

RESEARCH HIGHLIGHT: 
What fire frequency is appropriate for shortleaf   

pine regeneration and survival? 
 

Michael C. Stambaugh, Richard P. Guyette, and Daniel C. Dey 

Shortleaf Pine Restoration and Ecology in the Ozarks: Proceedings of a Symposium, November 2006, p.121-128 

Moving fire forward... 
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Locations of shortleaf pine fire history sites (white circles), the Chilton Creek Preserve 
(black star), the boundary Ozark Highlands ecoregion (white line), and the approximate 
range of shortleaf pine (stippled area). Fire history sites are where shortleaf pine speci-
mens used in the growth and fire scar analysis were collected. The Chilton Creek Pre-
serve is the location from which fire effects data were summarized.  

Management  Implications 

  To maximize shortleaf pine seedling survival, prescribed burns should 

precede seed dissemination, typically in late October or November, or 

should occur in early spring, prior to seedling development. 

  Varying the number of years between fires mimics historical 

conditions. Fire frequency of 1 to 4 years promotes shortleaf pine 

regeneration; however those trees may not survive subsequent fires.  

  An 8- to 15-year fire-frequency range offers young shortleaf pine good 

probability of recruiting into the forest overstory. 

https://www.treesearch.fs.fed.us/pubs/12849
https://www.treesearch.fs.fed.us/pubs/12849
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Research Highlight, continued:  
sustained higher mortality rates. Following three-plus annual burns, 

shortleaf pine had the lowest percent total damage, calculated consider-

ing both mortality and shoot dieback.  

The ability of shortleaf pine trees to survive a fire appeared to be 

strongly related to stem size. Small diameter trees, those less than 2 cm 

basal diameter, had less than a 40 percent probability of surviving a 

single spring surface fire, which was lower than similarly sized hardwood 

seedlings. Conversely, shortleaf pines at least 10 cm basal diameter had 

at least a 90 percent probability of surviving the same fire. Trees larger 

than 5 cm basal diameter that had already survived one fire had a high 

probability of surviving subsequent dormant-season surface fires.  

VDDT model.  To simulate effects of burn frequency, authors 

modeled shortleaf pine regeneration and survival using the Vegetation 

Dynamics Development Tool (VDDT). Forest composition (initially   

oak-pine) was projected over a 500 year period, for five forest seral 

states, with fire intervals of 2, 4, 8, 15, and 40 years, and a simulation of 

no fire.  

The VDDT model showed that states of forest development were 

highly sensitive to small changes in fire frequency. Simulation suggested 

that shortleaf pine does not survive if fires occur frequently over long 

periods of time. The model predicted that nearly 60 percent of the 

landscape would be continuously in an early seral state if it burned 

annually. With fire intervals of 1 to 4 years, pine seedlings would 

regenerate but would not survive subsequent repeated fires. 

On the other extreme, if intervals were long (40 years or more), the 

Dey, D.C.; Hartman, G. 2005. Returning fire to Ozark Highland forest 

ecosystems: effects on advanced regeneration. Forest Ecology and 

Management. 217: 37-53. 

Guyette, R.P.; Spetich, M.A; Stambaugh, M.C. 2006. Historic fire regime 

dynamics and forcing factors in the Boston Mountains, Arkansas, USA. 

Forest Ecology and Management. 234: 293-304. 

Stambaugh, M.C.; Guyette, R.P.; Grabner, K.; Kolaks, J. 2006. 

Understanding Ozark forest litter variability through a synthesis of 

accumulation rates and fire events. In: Butler, B.W.; Andrews, P.L., 

comps. 2006. Fuels management - how to measure success: Conference 

Proceedings; 2006 March 28-30; Portland, OR. Proceedings RMRS-P-41. 

Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky 

Mountain Research Station. 
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FOR FURTHER READING  

Moving fire forward... 

model predicted that hardwoods would dominate. In oak-pine forests 

where fire has been excluded for decades, substantial litter accumulates, 

which forms a barrier inhibiting shortleaf pine seedlings from becoming 

established (for more on this point see Stambaugh et al. 2006). In the    

no-fire simulation, the model predicted virtually no shortleaf pine 

present by year 500.  

After synthesizing findings from the three methods, study authors 

concluded that shortleaf pine regenerates in response to fire and needs 

recurring fire to persist, though tree recruitment requires a period of 

lower fire frequency. Data from 

this study indicate that most 

shortleaf pine regeneration 

occurred within 10 to 15 years 

following a fire, probably 

because of favorable conditions 

such as available light, 

nutrients released by fire, lack 

of litter cover, and the species’ 

ability to resprout after being 

top-killed. Findings also 

indicate that trees 8 to 15 years 

old (typically 4-20 cm basal 

diameter and 4-5 meters tall) 

appear to be sufficiently fire-

tolerant to survive low 

intensity fires.  

Bar graph of the number of shortleaf pines regenerating during the years following fire events. Data were generated from a historic 
shortleaf pine specimen database. Years of regeneration of these trees are shown as pith dates (upper right of graph). 

 

Download this research brief 

           HERE 

https://www.nrs.fs.fed.us/pubs/jrnl/2005/nc_2005_dey_001.pdf
https://www.nrs.fs.fed.us/pubs/jrnl/2005/nc_2005_dey_001.pdf
https://www.nrs.fs.fed.us/pubs/jrnl/2005/nc_2005_dey_001.pdf
https://www.treesearch.fs.fed.us/pubs/24566
https://www.treesearch.fs.fed.us/pubs/24566
https://www.treesearch.fs.fed.us/pubs/24566
http://web.missouri.edu/~stambaughm/2006_Stambaugh_litter.pdf
http://web.missouri.edu/~stambaughm/2006_Stambaugh_litter.pdf
http://web.missouri.edu/~stambaughm/2006_Stambaugh_litter.pdf
http://web.missouri.edu/~stambaughm/2006_Stambaugh_litter.pdf
http://web.missouri.edu/~stambaughm/2006_Stambaugh_litter.pdf
http://web.missouri.edu/~stambaughm/2006_Stambaugh_litter.pdf
http://web.missouri.edu/~stambaughm/2006_Stambaugh_litter.pdf
http://www.oakfirescience.com/research-publications-1/2015/6/4/research-briefs


 4 

Ignis      Newsletter of the Oak Woodlands and Forests Fire Consortium  

Pioneer Forest, continued from page 1:  
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and cleared the way for pine seedlings to grow. In the following half century 
this area saw no fires. Pioneer Forest conducted several pine thinnings and 
eventually single tree selection harvests in this area. In 2008 timber stands 
varied but primarily contained even-aged pine and scarlet oak in high density 
(~130 square feet per acre basal area). The fast-growing scarlet oak 
dominated in the lack of fire and suppressed other species like white oak, 
post oak, and hickory. In places, stands contained as much as 10,000 board 
feet of scarlet oak per acre. Indicative woodland plants such as Ceanothus 

americanus (New Jersey tea), Eryngium yuccifolium (rattlesnake master) and 

Pycnanthemum albescens (wide leaf mountain mint) existed but were 
suppressed by overstory shading and leaf litter accumulation. 

   In 2009 Pioneer Forest implemented its first prescribed fire on 114 
acres with the help of The Nature Conservancy, to actively manage for pine.  
We chose to do these first burns under the coolest conditions possible, 
oftentimes one day after a rain when the accumulated pine duff was 
saturated. The objectives of these burns were to reduce surface fuels, top kill 
woody stems less than two inches in diameter and stimulate the native 
ground flora, all while safeguarding the old growth shortleaf trees and fire-
sensitive canopy hardwoods. These burns were patchy but the areas that did 
burn soon began to show subtle results.  

After two cool burns Pioneer Forest started thinning the fire-sensitive 
scarlet oaks to make room for the pine and began using timber stand 
improvement to reduce the understory hardwood growth. With this 

accumulated logging slash on the ground the next burn 
caused some of the remaining scarlet oaks to scar, despite 
very cool conditions. We realized that the scarlet oaks at 
this site seem to be extremely sensitive to changes, especially 
fire. We believe the scarlet oak may be more vulnerable to 
fire here due to their rapid growth on a relatively rich site 
and thus their thin bark. With Pioneer Forest’s adaptive 
management, these trees were salvaged to capture their 
value. This has left some areas with a very open canopy (i.e., 
20 square feet per acre basal area or less). We are now 
removing logging slash near oaks to reduce scarring. This 
should enable us to hold more of these canopy trees longer 
in this transition to more fire-tolerant species. Burning 
repeatedly prior to major canopy changes should allow us 
to rejuvenate the herbaceous layer, allow pine seedlings to 
develop and better manage hardwood resprouting. 

   To date, our restoration efforts in the pine woodlands 
have noticeably improved biodiversity. We are starting to 
see native herbaceous vegetation increase in both richness 
and abundance and have documented more than 400 plant 
species so far. These flowering plants have attracted a wide 
variety of insect life that was not common previously. Birds 
like pine warblers, prairie warblers and red-headed 
woodpeckers are using the Pine-oak Woodland Ecological 
Management Area due to the structural changes in these 
stands. Pine seedlings are emerging and now have enough 
sunlight to flourish. By remaining adaptive we are 
better equipped to attend to the diverse requirements 
of the site as our knowledge evolves and this once-
common ecosystem returns  
to Pioneer Forest. 

Moving fire forward... 

Left: Pioneer 
Forest's Virgin 
Pine Area, just 
south of 
Round Spring 
in Shannon 
County, Mo. 

The Pine Woodlands Ecological Management Area at Pioneer Forest, on a southwest facing slope. 

Left: Logging slash around the base of scarlet oak. Right: Scarlet oak scarred by increased fuel loading 
from logging slash. (All photos this page: Neal Humke)   
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Above:  The Benefits section of the tour describes 
how woodlands filter groundwater, help remove 
carbon from the atmosphere, and provide 
“groceries on the ground” for species sought by 
hunters.  

Moving fire forward... 

Above: The History portion of the tour covers the timber 
boom around the turn of the 20th century, and 
fire history from 1660 to 1910 is illustrated by a 
fire-scarred cross section from a local shortleaf 
pine. 

Below: Plants, animals and other 
natural components of shortleaf 
pine - oak woodlands are covered 
in the Ecology segment of the tour.  

Shortleaf pine—oak woodland restoration efforts have been 
underway for many years in Missouri’s Mark Twain National 
Forest, and visitors will soon be able to take a self-guided 
interpretive tour to see the work in progress.  

The Current River Pinery tour is expected to be open to the 
public sometime in 2017, with stops in several scenic locations. 
Signs at the various stops will inform visitors about the history, 
the ecology, and the benefits of shortleaf pine woodlands.  

We’ll announce when the signs are installed and the tour is 
ready for visitors.  

This sign, 4 feet high by 5 feet wide, will be placed at the starting point of the Current River Pinery 

self-guided interpretive tour. The sign explains the goals of the U.S. Forest Service’s landscape-scale 

restoration efforts for shortleaf pine woodlands within the pinery. It shows the presettlement extent 

of shortleaf pine in Missouri and tells how pine woodlands were shaped and maintained by fire. 

Less than 10 percent of these woodlands remain now. The tour was developed in cooperation 

between the U.S. Forest Service, the Oak Woodlands and Forests Fire Consortium, The Nature 

Conservancy, and the Central Hardwoods Joint Venture. Sign content was designed by Denise 

Henderson Vaughn and graphic design was by Ken Boschert.  

Shortleaf pine seedlings blanket areas of this tour stop, which has 

been thinned and treated with repeated prescribed fire since 1990. It 

is located at the intersection of Hwy. J and Pineknot Road in Carter 

County, Mo., a few miles south of Fremont and U.S. Hwy 60.  

Coming soon:  
 

TAKE A SELF-GUIDED TOUR OF SHORTLEAF  

PINE RESTORATION IN THE MISSOURI OZARKS 
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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  U.S. Forest Service 
Research Ecologist Jim Guldin, Hot Springs, Arkansas.  

What are some of the greatest fire research needs 

for Arkansas?  
JG: We have some concerns about whether the national models of fire 
behavior, such as the First Order Fire Effects Model (FOFEM), which is 
used by the U.S. Forest Service and other agencies to predict smoke 
emissions during prescribed burning, are accurate. Federal and state 
regulations dictate how much smoke can be emitted on any given day, 
and fire planners must take those limitations into account when 
planning prescribed burns. We recently published a paper that suggests 
the FOFEM model overestimates smoke emissions produced from prescribed fires in the Ouachita Mountains. Our data suggest that if we had better 
calibration of the models based on data specific to the Ouachitas, the smoke emissions predicted by the models would be lower, and we could plan for 
prescribed burns over larger areas.  So, one priority for research would be to calibrate these national models with fuel load and fuel consumption data 
typical of conditions in the Ouachita Mountains and Ozark Highlands.   

PS: That paper, like all papers published by USFS research scientists, is available on the agency’s Treesearch web site. Click HERE for that paper.   

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

JG:  The biggest challenge I see is that we don’t have enough people on the fireline, or enough days with weather conditions suitable for burning, to 
conduct the scale and scope of prescribed fire that’s needed to maintain fire-adapted pine and pine-oak ecosystems in the Interior Highlands. Resource 
managers with federal agencies, state agencies, and cooperators such as non-governmental organizations are often burning every day when weather 
conditions are favorable; experienced fire staff are increasingly burning larger and larger areas. And these folks do excellent work.  But it would be easy 
to argue that in any given year, there’s an ecological need to burn far more area (twice as much is not an unreasonable guess in my view) than is currently 
being achieved with existing personnel. One answer is to have more people on the fireline, and another is to expand the range of burning days into the 
summer.  And that raises another research question—what are the differences in ecological effects achieved from spring burns versus summer burns? A 
hot summer burn will certainly affect vegetation and other ecosystem properties in different ways than a cool burn in the spring. 

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

forests?  

JG:  The ecological effects that resource managers can achieve using prescribed fire cannot be attained with any other silvicultural tactic. Fire is really a 
magical tool in the toolbox of the silviculturist! 

    

Dr. Jim Guldin is a Supervisory 
Research Ecologist and Project Leader 
for two of the USFS Southern Research 
Station southern yellow pine research 
units, and he directs a team of 25 
research scientists and support staff at 
nine locations from South Carolina to 
Texas. Jim describes himself as “an 
alleged expert” in even-aged and 
uneven-aged silvicultural practices for 
managing native, naturally regenerated 
southern pine stands.    

 

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

    October 24 - 26, 2017 

UPCOMING CONFERENCE 
SAVE THE DATE ! 

For more information 

CLICK HERE 

Forest Health  Silviculture for Climate Change   Oak Regeneration   

Oak Decline  Emerging Economic Markets  Prescribed Burning  

Moving fire forward... 

TOPICS:  

https://www.treesearch.fs.fed.us/pubs/52669
http://www.outreach.utk.edu/Conferences/Sustaining%20Oak%20Forests/announcement.html
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Moving fire forward... 

 

HEADS UP! 

Robin Innes & Ilana Abrahamson, Rocky Mountain Research Station 
Finding the best science available on fire ecology and fire regimes in tallgrass prairie 
and oak woodland ecosystems 

Dan Drees, Fire Ecologist, National Park Service 
Insights from 17 years of fire effects data at Ozark National Scenic Riverways 

Dr. Benjamin Knapp, University of Missouri  
Repeated burning for oak woodland restoration: long-term effects on stand 
development in the Missouri Ozarks  

Fall Fire Science Webinar Series Now Available Online     

Dr. Matthew Pelkki, University of Arkansas at Monticello  
Regional economic benefits from forest restoration projects  

Dr. Tara Keyser, US Forest Service, Southern Research Station 
Regeneration response to repeated prescribed burning in Appalachian hardwood forests 

 MISSOURI NATURAL RESOURCES CONFERENCE 

February 1, 2, & 3, 2017, Tan-Tar-A Resort, Osage Beach, MO 

Presentations:  Shortleaf pine ecosystems: the ecological imperative 
Daniel C. Dey, USFS Northern Research Station 

Regional and national shortleaf pine initiatives 
Jane Fitzgerald, Central Hardwoods Joint Venture 

Economic impacts of the implementation of the Missouri Pine-Oak Woodlands  

Restoration Project at the Mark Twain National Forest 
Nianfu Song, University of Missouri, School of Natural Resources 

Shortleaf pine restoration in Arkansas  
McRee Anderson, The Nature Conservancy in Arkansas 

Modeling the effectiveness of shortleaf pine restoration treatments  
under future climate projections across the Ozarks   

Jacob Fraser, University of Missouri, School of Natural Resources 

Bird responses to shortleaf pine woodland restoration in the Ozarks and Ouachitas  
Frank Thompson, USFS Northern Research Station 

 

Restoration of shortleaf pine: science, policy, and management 
Friday, February 3, 10:15 a.m.  Moderator: Michael Stambaugh 

WORKSHOP:  

http://www.oakfirescience.com/events-webinars-source/2016/7/1/finding-the-best-science-available-on-fire-ecology-and-fire-regimes-in-tallgrass-prairie-and-oak-woodland-ecosystems
http://www.oakfirescience.com/events-webinars-source/2016/7/1/finding-the-best-science-available-on-fire-ecology-and-fire-regimes-in-tallgrass-prairie-and-oak-woodland-ecosystems
http://www.oakfirescience.com/research-publications-1/2016/7/22/insights-from-17-years-of-fire-effects-data-at-ozark-national-scenic-riverways
http://www.oakfirescience.com/research-publications-1/2016/9/16/repeated-burning-for-oak-woodland-restoration-long-term-effects-on-stand-development-in-the-missouri-ozarks
http://www.oakfirescience.com/research-publications-1/2016/9/16/repeated-burning-for-oak-woodland-restoration-long-term-effects-on-stand-development-in-the-missouri-ozarks
http://www.oakfirescience.com/research-publications-1/2016/7/22/regional-economic-benefits-from-forest-restoration-projects
http://www.oakfirescience.com/research-publications-1/2016/7/22/regeneration-response-to-repeated-prescribed-burning-in-appalachian-hardwood-forests
http://mnrc.org/Welcome.html
http://www.oakfirescience.com/events-webinars-source/2017/2/3/restoration-of-shortleaf-pine-science-policy-and-management
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UPCOMING EVENTS 

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

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

February 1-3, 2017: Missouri Natural Resources Conference 
Tan-Tar-A, Osage Beach, MO, for more information, CLICK HERE 

February 3, 2017: Workshop: Restoration of shortleaf pine: science, policy, and management 
Missouri Natural Resources Conference, Tan-Tar-A, Osage Beach, MO, for more information, CLICK HERE 

February 22, 2017: Cross Timbers Natural History and Management Opportunities, Tulsa, OK 
Symposium on cultural, biological and environmental  diversity across the Cross Timbers ecoregion, for more information CLICK HERE  

February 22-24, 2017: Oklahoma Natural Resources Conference, Tulsa, OK 
Fish, wildlife & rangeland professionals shape the state’s dialogue on hunting, fishing & outdoor recreation, for more information CLICK HERE 

March 7-8, 2017: Central Hardwoods Oak Ecology & Wildlife Management Conference 
Nashville, IN, 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 

Moving fire forward... 
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Central Hardwoods Oak Ecology & Wildlife Management Conference  

 March 7-8, 2017, Nashville, IN 

Registration deadline February 20 — CLICK HERE for more information  

Field tour (March 8):  

Fire in Oak Forests 

A decade ago, fire was reintroduced to the Hitz 

Rhodehamel Woods Nature Preserve, managed 

by The Nature Conservancy. At that time, the 

shade tolerant mid-story was thinned, the 

canopy opened, and invasive species controlled. 

Come see how this work has restored a dry-

mesic oak woodland, improved habitat for 

wildlife, stimulated the forest understory, and 

impacted timber value.  

Programs include: oak ecology, disturbance ecology, deer and oak forests, funding for forest restoration,  

grouse decline, bird and bat responses to forest management, urban deer problems, oak regeneration, fire 

and oak silviculture, and shelterwood harvesting.  

Conference held in conjunction with annual meetings of the Indiana Society of American Foresters  

& the Indiana State Chapter of The Wildlife Society 

Hitz Rhodehamel Woods  

Nature Preserve 

http://www.oakfirescience.com/events-webinars-source/?category=Upcoming+events
http://mnrc.org/
http://www.oakfirescience.com/events-webinars-source/2017/2/3/restoration-of-shortleaf-pine-science-policy-and-management
http://www.oknrc.com/wp-content/uploads/2015/05/2017-Oklahoma-Natural-Resources-Conference-Program-1-13-2016.pdf
http://www.oknrc.com
http://indianasaf.net/
http://www.outreach.utk.edu/Conferences/Sustaining%20Oak%20Forests/announcement.html
http://indianasaf.net/

