
Arkansas Interior Highlands 
Shared Stewardship, Co-Management, and Living with Fire!

A Partnership Model



Discussion Topics

• Quick History
• Current Restoration Projects
• Regional Issues and Challenges
• Co-Management and Future Directions



Ozark Interior HighlandsRange of Shortleaf Pine (23 States)



Shortleaf Pine Oak Woodlands

•3.5 M Acres

•250 Endemic Species



Ouachita Mountain - Shortleaf Pine Woodlands



Land Types

Ozark Interior HighlandsOzark Mountain - Oak Pine Woodlands



Surface Fires

Mixed Severity /Low Intensity

Photo: FM9 Head Fire by McRee Anderson



Historical Fire Burned At Landscape Scale
Low Intensity Surface Fires



Fire history of oak–pine forests in the Lower
Boston Mountains, Arkansas, USA

R.P. Guyette and M.A. Spetich, 2003
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Fire history of oak–pine forests in the Lower
Boston Mountains, Arkansas, USA

Guyette and Spetich, 2003



Upland Hardwood Forests and Related Communities of the 
Arkansas Ozarks in the Early 19th Century

Thomas L. Foti (2001)
in

Upland Oak Ecology Symposium:
History, Current Conditions, and Sustainability

Ozark Mountains 
44 - 78 Trees/Acre

1.5M   Acres 
Woodlands



Photo: Ouachita NF circ 1920



Altered Ecosystem!



Wildlife and Ecological Issues!



Red Oak Borer Damage 2000-01
Interior Highlands

1 Million Acres of Oak Mortality

• Loss of Ecological Integrity at 
Scale 



Challenging Ecosystem!



Last Season!
Annual Targets -- The Ecological Math?
3.6M acres = Short Interval Fire 

Regimes 

FY 2000 FY 2015 FY2016 FY2017

Ozark      3,000 80,000  30,000 75,000
Ouachita 31,000 120,000  70,000 120,000

--------- ---------- --------- -----------
34,000 200,000 100,000 195,000

Future???

The Ozark-St. Francis - 250,000 acres 
The Ouachita NF         - 400,000 acres
600,000+ acres a year need burning

Photo: Bayou Ranger District, John Andre



Shared Stewardship, Co-Management, and 
Living with Fire!

A Partnership Model



Designing For Scale- Fire Program!



Interior Highland/Fire Restoration
Protect Lands and Water NA Priority

Living With Fire –FLN Strategy

Strategies: 1) ARFO Fire Team 2) Training, 3) Partnerships on 
Demonstration Landscapes 4) Outreach and Messaging

Currently 750,000 acres!



“Ozark Ouachita Collaborative
Thinking Outside The Box!”



“Ozark Ouachita Collaborative
Thinking Outside The Box!”

1. Timber Treatments

• Not cut so heavy first entry

• Open canopy = Increase in sunlight = 
Shrub and forb growth

• Changes primary carrier of FIRE!

2. Mid-Story Treatments

• May Treat stumps with Herbicide

• Monitor for Grass establishment 
takes a couple of years to get 
established!!

Interior Highland/Fire Restoration
Protect Lands and Water NA Priority

Living With Fire –FLN Strategy



Management: Promote sustainable long-term management 
across the region with key demonstration areas maintained across the 

region.  

Science: Integrate ecological science and monitoring into 
management activities.

Public Engagement: Actively engage the public through 
conventional and new multi-media platforms that enhances public 

knowledge of ecological restoration.

Policy: Address multi-level policy challenges and/or opportunities 
related to woodland restoration and management.

Funding/Capacity:  Secure funding to maintain generational 
woodland restoration on public, private and state lands.

Interior Highlands 
Collaborative Strategy



Multiple Projects Ongoing…..
• Landscape-Scale NEPA -HAPPY Bat Project  80,000 Acres

– 7,000 Acres Woodlands YR
– 15K YR Burning
– Ecological Assessment – Glades

• SWG Grant for 500 acres of glade restoration

• 2 CFLRP Projects Funding Opportunities
– CFLRA  Feds $1.5M
– 8,000 Acres Woodlands YR

• Joint Chief Awards Ongoing
– $2.5M

• Landscape-Scale Plant Community Monitoring

• RX Fires – 200+K Acres 70K Ozarks, 130K Ouachita 



GENE  RUSH

GULF MTN

BUFFALO 
NATIONAL 

RIVER

BEARCAT 
HOLLOW

CFLRP Projects

Total area of the landscape – 344,393 acres
Total area receiving treatment – 217,892 acres



Project overview



Project overview

• Collaborative area – 451,058 acres
• Total area of the landscape – 344,393 

acres
• Total area receiving treatment – 217,892 

acres
• First year funding - $959,000.
• Funding requested for the life of project -

$15,808,746



Prescribed Burning 21,236 Acres

Forest Stand Improvement (adjust density and composition) 2,897 Acres

Tree/Shrub Establishment (tree planting) 8,914 Acres

Joint Chiefs Private Lands 



Pine/Oak Woodland Management 
15,000+ Acres Annually

(Timber, WSI etc)



Pine/Oak Woodland Management 
15,000+ Acres Annually

(Timber, WSI etc)

This Program works and productivity is faster than fire can catch up!



Last Season!
Annual Targets -- The Ecological Math?
3.6M acres = Short Interval Fire 

Regimes 

FY 2000 FY 2015 FY2016 FY2017

Ozark      3,000 80,000  30,000 75,000
Ouachita 31,000 120,000  70,000 120,000

--------- ---------- --------- -----------
34,000 200,000 100,000 195,000

Future???

The Ozark-St. Francis - 250,000 acres 
The Ouachita NF         - 400,000 acres
600,000+ acres a year need burning

Photo: Bayou Ranger District, John Andre



Living with Fire: Forging a New Path Towards Resilience

90-Day
Process

Theory of 
Change

Strategy 
Pillars OutcomesChallenge

Shared Risk and 
Decision-Making 

Co-Management 
Workforce 

Development and 
Coordination

Policy and Funding to 
Drive Change

Market-Based 
Incentives for Change



It’s a Fire Partnership Solution!

Current Model-RX Fire Partnership!

USFS Burns - 200,000
USFS/TNC Burns (8,000)

Total 200,000 acres 

• Help in wet spring years where everyone is rushing to accomplish burns
• Limited burn windows in Spring for Coop-burns
• Most burns are assists to accomplish expected acres

Why? 

Interior Highland/Fire Restoration
Protect Lands and Water NA Priority

Living With Fire –FLN Strategy



Partnership Model 2
Co-Management, Shared Stewardship, Living with Fire

Restoration Areas = 280,000 acres
10 YR Goal = 60,000 acres of woodlands 



It’s a Fire Partnership Solution!

WHY?!

Future Model -RX Fire Partnership!

USFS Burns 200,000
Fall Burns 20,000
Total 220,000 acres 

Interior Highland/Fire Restoration
Protect Lands and Water NA Priority

Shared Stewardship -Living With Fire –FLN Strategy

• Operational Easy Burn Units: Roads, low fuels, 
• Focus on FRCC1/Restored areas
• Focus on Fall Burn Season Window

• Fire Staff on details or AL 
• Hunting Season 
• Hot



Restore Fall Fire Regime

Photo: LBL, KY by Jim McCoy



“Fall Burning Benefits??”
Change Seasonality



“Are We Losing the Battle??”
Shrub Development

2 yr post burn !





Monitoring: Post Burn, First Order Fire Effects

• Interior Highlands 
Collaborative Strategy



Interior Highland/Fire Restoration
Protect Lands and Water NA Priority

Living With Fire –FLN Strategy

RESTORE MORE OF THIS!



Shortleaf Pine Oak Woodlands

•3.5 M Acres

•250 Endemic Species

Demo Sites -Restoration Works!



Regional WorkshopsRestoration is Working!



Regional WorkshopsRestoration is Working!



Questions ?

Interior Highland/Fire Restoration
Protect Lands and Water NA Priority

Living With Fire –FLN Strategy





“Grocery” or Species Diversity

Benefits
Water Quality, Soil Stability, 
Nutrients









Management: Promote sustainable long-term management across the 
region with key demonstration areas maintained across the region.  

Science: Integrate ecological science and monitoring into management 
activities.

Public Engagement: Actively engage the public through conventional and 
new multi-media platforms that enhances public knowledge of ecological 

restoration.

Policy: Address multi-level policy challenges and/or opportunities related to 
woodland restoration and management.

Funding/Capacity:  Secure funding to maintain generational woodland 
restoration on public, private and state lands.

Ozark Ouachita Interior Highlands 
Collaborative

Strategy

Cooperative Monitoring
50 CLFR Plots this summer

1- Monitoring Report Completed



Macroplot

ground layer



“Monitoring Allows Project Teams To…”

Quantify Treatment Results

Adjust Fire Regime

Adjust Timber Harvest

Adjust Mid Story Treatments



Topographic position
Changes over time

Overstory basal area (ft2/acre)



All plots
Avg. # ground layer spp./plot



Best predictors
Avg. # herbaceous spp./plot



“Is our Fire Regime Appropriate??”
Change Seasonality







“Are We Using All the Tools??”

Adjust Fire Regime

Change Seasonality



“Are We Losing the Battle??”
Shrub Development





Shortleaf Pine Oak Woodlands

•3.5 M Acres

•250 Endemic Species

Demo Sites -Restoration Works!



“Grocery” or Species Diversity

Benefits
Water Quality, Soil Stability, 
Nutrients



Photos by John Pelton

Liatris 
pycnostachya

Castilleja 
coccinea

Mimosa 
quadrivalvis 
ssp. nuttallii

Echinacea 
pallida

Asclepias tuberosa

Silphium laciniatum



Shortleaf Pine Oak Woodlands

•3.5 M Acres

•250 Endemic Species

Ecosystem Health and Sustainabilty



Restored Ecosystem = Healthy System 

Herbaceous Diversity - 100- 150 species/ acre

Tree Density - 38-76 trees/ acre



• Understory severity
• Substrate severity
• Midstory scorch ht/%
• Midstory char degree
• Overstory scorch ht/%
• Overstory char degree

Adaptive Management is about Tours! 
6 tours, 100+ participants



Community Engagement
5- Forest Resiliency/Restoration Panels

2-Glade Restoration Panels





Regional WorkshopsRestoration is Working!





Regional WorkshopsRestoration is Working!











Restored Fire Regime 
(Frequency/Seasonality)

Photo: LBL, KY by Jim McCoy



Restored Ecosystem = Healthy System 

Reduced Fuels  

Herbaceous Diversity - 100- 150 species/ acre

Tree Density - 38-76 trees/ acre



Multiple Projects Ongoing…..
• Landscape-Scale NEPA -HAPPY Bat Project  80,000 Acres

– Scoping Letter is out – Appealed!!
– 7,000 Acres Woodlands YR
– 15K YR Burning
– Ecological Assessment – Glades

• SWG Grant for 500 acres of glade restoration

• 2 CFLRP Projects Funding Opportunities
– CFLRA  Feds $1.5M

• Joint Chief Awards Ongoing
– $1.5M

• Landscape-Scale Plant Community Monitoring

• RX Fires – 200+K Acres 70K Ozarks, 130K Ouachita 



Gene Rush 
Wildlife Management Area
Habitat Management



Current Condition

RX burn 5000 Acres

Treat 200 acres of 
Invasive species





Project overview

• Collaborative area – 451,058 acres
• Total area of the landscape – 344,393 

acres
• Total area receiving treatment – 217,892 

acres
• First year funding - $959,000.
• Funding requested for the life of project -

$15,808,746



Projects Ongoing…..
• Landscape-Scale NEPA -HAPPY Bat Project  80,000 Acres

– Scoping Letter is out
– 7,000 Acres Woodlands YR
– 15K YR Burning
– Ecological Assessment - Glades

• Funding Opportunities
– CFLRA  Feds $1.5M
– PERC for State Partners $300k

• Landscape-Scale Plant Community Monitoring

• RX Fires - 90K Ozarks, 120K Ouachita, Growing Season 
Burning



#

#

#

#

1
8
0

270

13522
5

Plot Centers#

Herb Plot

Shrub Plot

Tree Plot

LEGEND

2

#

R= 1.5 Meters

Seedling Plot # Plot Quarters

69

1
5
9

249

N

1

2

3

4

0

#

R= 3-Meters

45

#

R=6-Meters

90

3
39

315

#

R=11.3-Meters

#

A=1-Meter



The Restoration Prescription- Example
Federal Partners

• For Shortleaf Pine Woodlands:

• -thin to about 60 ft2 basal area per acre

• -reduce the woody midstory

• Established Fire Regime every 3-5 YR

Landscape-scale Monitoring   - It takes Partnerships 



The Restoration Prescription-
Example

Federal Partners

• For Shortleaf Pine Woodlands:

• -thin to about 60 ft2 basal area per acre

• -reduce the woody midstory

• Established Fire Regime every 3-5 YR

Landscape-scale Monitoring    Macro plot #8/120



Post Fire Effects – 3 burns



“Is our Fire Regime Appropriate??”
Frequency/Seasonality



“Is our Fire Regime Appropriate??”
Change Seasonality



Objectives-Based Monitoring Program

Woodland Ecosystem Restoration Project

Regional Workshops



Photo: Oak Woodlands, Bayou Ranger District, John Andre

Questions ?



GLO notes - 50 known glade points vs 50 random points

Distance to closest
witness tree

glade = 205’
random = 21’

Glade point witness trees

shortleaf pine = 24%
black oak = 20%
post oak = 14%  
cedar = 12%
white oak = 12%

medium quality mixed glade



GLO notes - 50 known glade points vs 50 random 
points

Distance to closest
witness tree

glade = 205’
random = 21’

Glade point witness trees

shortleaf pine = 24%
black oak = 20%
post oak = 14%  
cedar = 12%
white oak = 12%

medium quality mixed glade

“Glade Restoration at Scale!





Background

Current status of knowledge

Old flora reports
Plant species lists
Rare species list
Potential glade map
Ava glades report

low quality 
sandstone glade



Journey
GLO map 
showing 
where 
cedar 
witness 
trees are 
located



Inventory Methodology

aerials / topos with potential glades 
go see
collect plants under various conditions
classify glades (calcareous/acidic)
assign quality rank
refine methodology

low quality 
sandstone glade



Glade quality was assessed based on three variables
density of cedar

presence of non-native species
noticeable occurrence of fire

In general, the designation was applied to the mapped 
glade unit.  below two low quality glades



Eastern Collared Lizard
(Crotaphytus collaris)



Description

• Small light spots 
• Dark bands across neck
• 8-14 inches in length
• Sexually dimorphic

– Males most colorful during 
breeding season

– Females with eggs will have 
red spots or bars on their 
necks



Status & Concerns

• Species is considered rare by ANHC
• Species of greatest conservation need by 

the Wildlife Conservation Strategy Group
• Habitat degradation is biggest concern
• Fire suppression has allowed 

encroachment of cedars which is shading 
their open habitat

• Overzealous collection of species for the 
pet trade 



Fire History

• Derived from fire 
scars an charcoal 
on rings

• Temporal 
chauvinism

• Be careful of 
averages



“The status quo is 
going to lose.”



Fire Return Interval
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Fire history of oak–pine forests in the Lower
Boston Mountains, Arkansas, USA

Guyette and Spetich, 2003



Gene Rush and Gulf Mountain 
Wildlife Management Areas
Doris Duke – Arkansas Project Area

• 320,000 acre project 
area 

• Includes (portions of):
– Buffalo National River
– Gene Rush WMA
– Ozark National Forest
– Scott Henderson Gulf 

Mountain WMA



Upland Hardwood Forests and Related Communities of the 
Arkansas Ozarks in the Early 19th Century

Thomas L. Foti (2001)
in

Upland Oak Ecology Symposium:
History, Current Conditions, and Sustainability

Ozark Mountains 
44 - 78 Trees/Acre

1.5M   Acres 
Woodlands



Historically Fire Burned at Landscape Scale!!



Workshop 1

(Nov 07)
landscape-scale 

ecological models
collaborative goals

Workshop 2

(Sep 08)
spatially-explicit 
desired future 

conditions, restoration 
priorities, and  

strategies
Workshop 3

(Nov 09)
Identify top barriers 

collaborative priorities, 
responsibilities, schedules
make tangible progress in 

one or more priority 
actions

Workshop 4

(May 09)
implementation capacity

being adaptive



Multi-Level Education 
Campaign

Media Strategy is critical!
•Complete Media Kit (CD, video, fire articles)

•Getting Media to Rx Burns

•Developing Brochures at Demonstration 
Sites

•Developing “Auto Tour” of particular sites

•Developing Magazine Articles with Partners 

Goal: Solidify broad-based public support to increased 
public acceptance of landscape-scale fire restoration 

projects



(did I set the brake?)

Fire history

Current 
conditions

Partnerships

Models

How to put it all 
together??

Fire Learning Network

Monitoring



Community 
Education

Workshop # 3



Community Education



Photos by John Pelton

Liatris 
pycnostachya

Castilleja 
coccinea

Mimosa 
quadrivalvis 
ssp. nuttallii

Echinacea 
pallida

Asclepias tuberosa

Silphium laciniatum



Ozark-St. Francis National 
Forest

Main Division1,056,813 Acres

The Nature Conservancy
Boston  Mountains Portfolio Site

1,447,993 Acres

FLN Anchor Site (2002)

FLN Project Site (06)

White Oak Mt 
Site (08)

Buffalo River NPS 
Site (08)



Cover Types
•Oak-Hickory Closed 

Canopy Forest  67%
•Oak-Pine Closed 

Canopy Forest  8%
•Oak-Pine Woodland/

Savanna  12%
•Pine Closed Canopy

Forest  10%

Middle Fork Ecosystem Restoration Area

Current Condition Map 



Cover Types
Oak-Hickory Closed 
Canopy Forest  16%

Oak-Hickory 
Woodland  35%

Oak-Pine Woodland/
Savanna  38%

Pine Woodland/
Savanna  10%

Desired Future Condition



•A Quick Review of Landscape and 

Historical Significance of Fire

•Project Design and Fire Learning Network

•Holistic Monitoring Results and 

Implications for Management 

Discussion Topics



“A tall, thick, and rank growth of wild grass, cover the whole 
country, in which the oaks are standing interspersed, like fruit 
trees in some well cultivated orchard and giving to the scenery the 
most novel, pleasing, and picturesque appearance.”

Henry Schoolcraft (1819)

Early Accounts of the Landscape…..



“Are We Losing the Battle??”
Shrub Development



Objectives-Based Monitoring Program

Woodland Ecosystem Restoration Project

Relative Abundance of Small Mammals
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Objectives-Based Monitoring Program

Woodland Ecosystem Restoration Project

Avian Species Richness
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Media Generates Interest

Interest = $$$$$
40% Increase in Fuel Loading







Objectives-Based Monitoring Program

Woodland Ecosystem Restoration Project

Herbaceous Species Density
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Objectives-Based Monitoring Program

Woodland Ecosystem Restoration Project

Shrub Density
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“Are We Using Tools Correctly??”

1. Timber Treatments

• Not cut so heavy first entry

• Open canopy = Increase in sunlight = 
Shrub and forb growth

• Changes primary carrier of FIRE!

2. Mid-Story Treatments

• May Treat stumps with Herbicide

• Monitor for Grass establishment 
takes a couple of years to get 
established!!



Objectives-Based Monitoring Program

Woodland Ecosystem Restoration Project

Photo: Oak Woodlands, Bayou Ranger District, John Andre

Questions ?



Background For Restoring 

The Interior Highlands 

“The Interior Highlands 
evolved under 12,000 
years of natural and 
human induced fires” 

-Tom Foti, Arkansas Natural 
Heritage Commission



Land Types

Ozark Interior HighlandsOzark Mountain - Oak Pine Woodlands



Ouachita Mountain - Shortleaf Pine Woodlands



Fire history of oak–pine forests in the Lower
Boston Mountains, Arkansas, USA

R.P. Guyette and M.A. Spetich, 2003



Surface Fires

Mixed Severity /Low Intensity

Photo: FM9 Head Fire by McRee Anderson



Restored Oak and Pine Woodlands

Photo: Gene Rush WMA by McRee Anderson



European Occupation and Fire Suppression 

Unhealthy Forest 

FRCC 3

Densification – Shade Tolerant species

Herbaceous Understory =  20-40 species/acre 

Tree Density =  300+ tree/acre



Red Oak Borer Damage 2000-01
Interior Highlands

1 Million Acres of Oak Mortality



FLN was the key catalyst !

Field Trips

Science

Common Project Vision

Coop- proposals



Restoration Areas = 280,000 acres
10 YR Goal = 60,000 acres of woodlands 



THIS YEAR
Annual Targets -- The Ecological Math?

3.6M acres = Short Interval Fire Regimes 

FY 2000 FY 2011 

Ozark      2,000 72,000 acres 
Ouachita 7,000 120,000 acres 

--------- ---------------------------
9,000 192,000

Future???

The Ozark-St. Francis - 250,000 acres 
The Ouachita NF         - 400,000 acres
600,000+ acres a year need burning

Photo: Bayou Ranger District, John Andre



The Restoration Prescription-
Example

Federal Partners

• For Shortleaf Pine Woodlands:

• -thin to about 60 ft2 basal area per acre

• -reduce the woody midstory

• Established Fire Regime every 3-5 YR

Landscape-scale Monitoring    Macro plot #8/120



Post Fire Effects – 3 burns



“Monitoring Allows Project Teams To…”

Quantify Treatment Results

Adjust Fire Regime

Adjust Timber Harvest

Adjust Mid Story Treatments





Management

Remove eastern red cedar
Burn – include, don’t exclude
Thin – woodlands

restored sandstone glade
woodland



Objectives-Based Monitoring Program

Woodland Ecosystem Restoration Project

Photo: Oak Woodlands, Bayou Ranger District, John Andre

Questions ?



Project overview

• Collaborative area – 451,058 acres
• Total area of the landscape – 344,393 

acres
• Total area receiving treatment – 217,892 

acres
• First year funding - $959,000.
• Funding requested for the life of project -

$15,808,746

Shortleaf Pine Initiative
SLP Center Created @ UT

Range-wide Conservation Plan Published



Project overview

• Collaborative area – 451,058 acres
• Total area of the landscape – 344,393 

acres
• Total area receiving treatment – 217,892 

acres
• First year funding - $959,000.
• Funding requested for the life of project -

$15,808,746



How Adaptive are our Partners?



Fire Management Issues!



Regional WorkshopsFire Management Issues!



Private Lands



Regeneration Issues!


