
What’s Happening to the 
Over-story?



The simple answer is that in Pennsylvania cubic foot 
volume is up 10.5% and board foot volume is up 19.2% 
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But the answer gets more complicated when you look at differences in 
numbers of trees across diameter classes, changes in volume by 
species, changes in composition, differences between major ownerships, 
and timber quality.



Decrease in numbers of small trees, PA 2004
(is happening across the Northeast)

Numbers of trees by Diameter Class
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Most of Increase in Sawtimber-size trees

Change in Numbers of Trees
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6- and 8- inch Trees 
Have Poor Live Crown Ratios

Percentage of Growing-stock Trees with Poor Live 
Crown Ratios
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6- and 8- inch Trees Have Poor Crown Position

Percentage of Trees with Crown Positions of Intermediate or 
Overtopped
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Numbers of Oaks and Red Maple,2004

Numbers of trees by Diameter Class

0

50

100

150

200

250

6 8 10 12 14 16 18 20 21-
28.9

29.0+

Diameter class (inches at breast height) 

M
ill

io
ns

 o
f t

re
es All oaks

Red maple



Northern Red Oak
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White Oak
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Sugar Maple
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Red Maple
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Yellow-poplar
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Sweet birch
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Blackgum
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Volume Per Acre Public Vs. Private

Public +12.6%
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Change in Volume by Diameter Class
Public

0

100

200

300

6 8 10 12 14 16 18 20
Diameter class (inches at breast height) 

V
ol

um
e 

P
er

 A
cr

e 
(F

t3
)

1989 2004

Private

0

100

200

300

6 8 10 12 14 16 18 20
Diameter class (inches at breast height) 

V
ol

um
e 

Pe
r 

A
cr

e 
(F

t3
)

1989 2004

9% 10%

31%

39% 38% 39%

-3%-12%-9%

-20%

0%

20%

40%

60%

6 8 10 12 14 16 18 20 21-
28.9

Diameter Class (inches at beast height)

Pe
rc

en
t C

ha
ng

e

3%
7%

12%

28%
32%

9%
4%-3% -5%

-20%

0%

20%

40%

60%

6 8 10 12 14 16 18 20 21-
28.9

Diameter Class (inches at beast height)

P
e

rc
e

n
t 

C
h

a
n

g
e



Sawtimber Volume Per Acre Public Vs. Private

Private +13.4%
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Red Maple Increased Lead In Volume
On Private Timber Land (top 15 spp.) 

Change in Volume by Species
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Change in Volume on Private Land, 1989-2004

0.2%
0.3%
0.4%

6.3%
7.6%
7.9%
8.8%

11.2%
12.7%

19.0%
24.0%

37.3%

-4.5%
-9.3%

-23.8%

-40.0% -20.0% 0.0% 20.0% 40.0% 60.0%

White/red pine
Northern red oak

Other oaks
Sweet birch

Chestnut oak
White ash

Black cherry
Select white oaks

Hickory
Red maple

Hemlock
Yellow-poplar

Percent Change

Beech
Sugar maple
Basswood

Avg. for 

All Species 
+8.0%



Change in Board foot Volume 
on Private Timberland, 1989-2004 (top 15 spp.)

0 200 400 600 800 1000

Basswood
Sweet birch

Beech
Hickory

White/red pine
Chestnut oak

White ash
Other oaks

Select white oaks
Hemlock

Yellow-poplar
Sugar maple
Black cherry

Northern red oak
Red maple

Average volume per acre (BF)

1989
2004

+23.4%

+12.0

+3.5%
+0.4%

+37.7%

+24.4%

+4.5

+8.4

+19.2%

+4.2%

+14.7%

+41.3

-27.34%
+19.2%

+6.1%

Avg. for 

All Species 
+13.4%



Composition on Private 
Timberland, 2004
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Quality Varies by Species

Percentage of Board Foot Volume by Tree Grade
On Private Land Trees 15 + inches dbh
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Timber Quality by Ownership

Distribution of Board Foot Volume by Tree Grade
Trees 15+ inches dbh 
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Growing-stock Volume/Acre on Private 
Timberland by Unit, 1989-2004
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Change in Growing-stock Volume on 
Private Timberland by Unit, 1989-2004
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Top Three Species on Private Timberland, by 
Unit, and Percent Increase 1989-2004
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2 Million Acres of Poorly-stocked and 
Nonstocked Private Timberland

Stocking Class of Private Timberland 
(with percent of total)
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Half a Million Acres of Poorly-stocked and 
Nonsockted Public Timberland

Stocking Class of Public Timberland
(with percent of total)
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Higher Percentage of Fully Stocked Stands on Public Land.

Larger Percentage of Poorly Stocked Stands on Private Land.

Stocking Class Private VS. Public, 2004
(Stocking based on Growing-stock trees)
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Cull Trees Per Acre of Private Timberland, 2004
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Conclusion

• Because so much of the growth is on large trees our forests are 
increasing in value.

• But we’re going to see less ingrowth into the sawtimber size 
class in the future, and much of the ingrowth that we do get has 
to go through a filtering process of increased competition.

• Up till now, we have been enjoying a wave of ingrowth into the 
sawtimber-size class.  And like a surfer, surfing a wave, that’s 
where all the fun is.  But as that wave begins to flatten we’re 
going to have to work harder to maintain desirable species.
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