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Joe Marschall, University of Missouri, Oak Woodlands & 
Forests Fire Consortium
June 4, 2025
University of Wisconsin-Stevens Point, Prescribed Fire For 
Forest Management Webinar Series

Prescribed Fire Effects on Oak 
Timber Quality

Mission: 

Increase the 
availability of fire 
science 
information for 
people making 
land management 
decisions.

Funded by:

Founded in 2013

OWFFC program has significant emphasis this topic 

Timber Quality / Prescribed Fire 

• Research Briefs 

• Webinars

• Recorded Presentations

• Workshops

Timber Quality / Fire Workshop. October 2012. Ellington, Missouri

www.oakfirescience.com
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Outline

Part 1. The need for information

Part 2. Value loss due to damage to 
residual ‘saw log’ trees (individual tree 
scale)

Part 3. Value loss due to changes in 
volume and composition (stand/acre 
scale) 

Part 1. The Information Need

Mark Twain National Forest (southern Missouri) 

Total acres per year prescribed fire
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Average acres per burn unit

Mark Twain National Forest (southern Missouri) 

Paul Nelson, photographed by Tom Nagel, 1985

• Prescribed fire use expanded from glades/prairie habitats to forests 
with mature trees

• Concerns about damage to timber became very prominent

• No scientific / quantitative information existed, just assumptions

Perceived benefits of 
prescribed fire 
management
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Perceived costs of 
prescribed fire 
management

The question: 

What is the cost of prescribed fire in terms of timber product 
value ? 

Part 2. Value loss due to damage to residual 
‘saw log’ trees (individual tree scale)
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Tree level effects:

• Fire introduced defect / wood 
decay

Marschall et al. 2014

How do fire scars on residual overstory 
trees affect timber product value?? 

defect =

clear cuttings =

value

Marschall et al. 2014
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Methods   In the field: •Missouri Ozarks

•90 trees sampled

•Tree, fire scar, and site
information recorded

•Cross section collected
from each tree stump

Marschall et al. 2014

Height

Width

DBH

Year of injury: 2000

Scar arc:  14”

Radius when 
injured:  6.25”

At the lab:

Pith year: 1957

Marschall et al. 2014

- 90 butt logs analyzed

- scarlet, n. red, black oak 
‘sawlogs’

- 1,300 boards, ~7,800 bf

- varying tree / scar sizes 

- ≤ 15 years since fire                     

- 3 - 4 fires each
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Actual:       5BF  3A                = $1.88
Loss = 16%

Actual:       5BF  2Common  =  $2.25 Loss = 20%
Expected:  5BF  1 Common = $2.80

Expected:  5BF  2Common  =  $2.25

Values from Hardwood Market Report, Memphis TN (green, rough values on 4/16/2011)Marschall et al. 2014

Loss:  9% Loss:  1.3%Loss =  44%

Unit of Study:  Lowest (butt) log
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Volume vs. Value Loss

2.4% loss 9.4% loss
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83% of the trees with any value loss  
had > 20 in. fire scar height.

• 20” scar 
height

• 5 years

• 20 % circ. 
scarred

Scarring 
thresholds

Thresholds for scar height, time since fire, and percentage of 
circumference scarred were identified, below which very little to no value 

loss is observed

y= 13.49*HDWA + 0.5069
R²= .7054
P < .001

Scar / tree size determines value loss

Marschall et al. 2014
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Can value loss be predicted by scar and tree size 
measurements? 

HDWA =   Height*depth / tree DBH

Depth

Variable that includes scarring severity (scar height), tree size, and time (scar depth)
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ScarH PVLa

50 cm 0.49%

75 cm 0.64%

100 cm 0.79%

125 cm 0.94%

150 cm 1.09%

175 cm 1.25%

Average scar 
ht: 35 inches

leads to

0.75% value 
loss / yearMarschall et al. 2014

Value loss over time can be predicted

DBH=   19.7”
scar ht.=  27” 
scar dpth. =  5”
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Predicted value loss (%) by scar/tree size
DBH 

HxD 25 28 31 34 37 40 43 46 49 52 55 58

0 0 0 0 0 0 0 0 0 0 0 0 0
65 2 2 2 1 1 1 1 1 1 1 1 1
194 6 5 4 3 3 3 2 2 2 2 2 1
323 9 8 6 5 5 4 4 3 3 3 2 2
452 13 10 9 7 6 5 5 4 4 3 3 3
581 16 13 11 9 8 7 6 5 5 4 4 3
710 20 16 13 11 9 8 7 6 6 5 5 4
839 24 19 16 13 11 10 8 7 7 6 5 5
968 27 22 18 15 13 11 10 8 7 7 6 5
1097 31 25 20 17 14 12 11 9 8 7 7 6
1226 34 27 22 19 16 14 12 10 9 8 7 7
1355 38 30 25 21 18 15 13 12 10 9 8 7
1484 41 33 27 23 19 16 14 13 11 10 9 8
1613 45 36 29 24 21 18 16 14 12 11 10 9
1742 48 39 32 26 22 19 17 15 13 12 10 9
1871 52 42 34 28 24 21 18 16 14 12 11 10
2000 56 44 36 30 26 22 19 17 15 13 12 11
2129 59 47 39 32 27 23 20 18 16 14 13 11
2258 63 50 41 34 29 25 22 19 17 15 13 12
2387 66 53 43 36 30 26 23 20 18 16 14 13
2516 70 56 46 38 32 28 24 21 19 17 15 13
2645 73 59 48 40 34 29 25 22 19 17 16 14
2774 77 61 50 42 35 30 26 23 20 18 16 15
2903 80 64 52 44 37 32 28 24 21 19 17 15
3032 84 67 55 46 39 33 29 25 22 20 18 16
3161 87 70 57 48 40 34 30 26 23 21 18 17

Marschall et al. 2014
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DBH=   19.7”
scar ht.=  27” 
scar dpth. =  5”

Value loss=    8%
• If the 4 ‘upper’ logs present are 

considered in this tree’s value, 
the value loss is only 4%

• If left standing for 10 more 
years, expect 6.8% additional 
value loss

• 14.8% value loss 25 years 
post fire injury

Marschall et al. 2014

All of the fire scar defect in this tree was contained in the slab material. The fire scar 
was 110 inches tall, and had occurred 3 years ago. 
Resulting value loss: 0
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Scar size matters! 

Brose and Van Lear, 1999. Effects 
of Seasonal Prescribed Fires on 
Residual Overstory Trees in Oak-
Dominated Shelterwood 
Stands, Southern Journal of 
Applied Forestry

• Avoiding jackpots of fuel next to residual 
overstory trees greatly reduces degree of 
scarring.

• Directional felling or minor amount of 
cutting of slash makes significant difference 

Photo: Craig Harper, University of Tennessee

• Scar size and time matters 
*little concern if harvesting w/in 5 years
*scars less than 20 inches tall, no value loss
*directional felling / lopping jackpots beneficial

● Value and volume loss surprising low based on initial   
apparences

● Value loss can be estimated using tree/scar size    
information

• Future loss can be predicted and accommodated

Main findings
(limited to: red oak saw logs, ≤ 15 years time since fire)

Part 3. Value loss due to changes in volume 
and composition (stand/acre scale) 
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Knapp et al. 2015, 2017

• 60+ years prescribed fire

• annual, periodic (4 
yrs), control

• Missouri Ozarks, upland 
oak site

• Repeated stand 
measurements over time 

• Fire scars tallied / 
measured

Knapp et al. 2015, 2017

- Stumpage values applied to   
standing volume data

- Value loss to residuals estimated
using Marschall (2014) equation 

Knapp et al. 2015, 2017

Control
$1708 per acre 

Annual

$1197 per acre   
(-29%) 

Periodic
$1121 per acre   
(-34%) 

Stumpage values

Knapp et al. 2015, 2017
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• Long-term, frequent burning affects stand-level 
values primarily through changes in volume and 
species composition

• Periodic burning scarred ~55% of overstory trees, 
compared to ~6% in annually burned

• No recruitment to overstory (not a single tree)

Main findings

Knapp et al. 2015, 2017

Major gaps at the time this research concluded:

• Relatively short time length considered (15 yrs), 
especially considering the long rotations typical in oak 
management

• Only red oak species considered, what about different 
tree species of higher value (e.g., white oak)

• Narrow geography (i.e., MO Ozarks)

• Landscape scale not included

In 2015 JFSP funded new research award to Mike 
Saunders (Purdue Univ.), Jan Wiedenbeck & Dan Dey 

(USFS, now retired)
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Thank you!
marschallj@missouri.edu
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