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Abstract

In 2000, the USDA Forest Service’s Forest Inventory and Analysis program
implemented a new system for inventory and monitoring Pennsylvania’s forests.
The most salient feature of the new inventory process will be a nearly threefold
improvement in timeliness. This report summarizes the results for the first 3 years of
annual inventory measurements. The area of forest land in Pennsylvania has
remained stable since a previous inventory in 1989. The State’s forests continue to
mature as larger trees and an increase in inventory volume were recorded. A
separate study of tree seedlings revealed a general lack of regeneration in half of
stands in which regeneration should be adequate.
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Executive Summary

In 2000, the USDA Forest Service’s Forest Inventory and Analysis (FIA) program implemented a new
system for inventorying and monitoring Pennsylvania’s forest resources. The most salient benefit of
the new system is a nearly threefold improvement in timeliness. The extension of the sample includes
a broader range of measurements that will help analysts understand the relationships between
resource change and underlying ecological variables.

This report contains results from the first 3 years of implementation. Included are findings from
three panels of FIA sample plots, as well as 2 years of data from the Pennsylvania Regeneration Study.
Two new features of the inventory process are the use of digital satellite imagery for Phase 1 estimates
and a statewide pilot study of invasive-plant sampling on all regeneration sample plots.

According to the first three panels of inventory data, Pennsylvania has 16,652,100 acres of forest land
(confidence interval of ±149,869 acres). This compares to the 1989 estimate of 16,704,400 forested
acres (±100,226 acres). Although it would appear that the area of forest land decreased slightly, the
two confidence intervals overlap, so there is no statistically significant trend.

The distribution of forest land by forest-type group has been stable over the past decade, but that is
likely given that Pennsylvania’s forests have been maturing gradually over time. The distribution of
the specific oak types also is relatively stable and has possibly increased over the past decade. One
trend that is evident is specific forest types that are dominated by red maple increased by 22 percent.

The distribution of forest land by stand-size class highlights a long-term trend that has been
developing in Pennsylvania for some time—the gradual maturing of a tremendously diverse and
valuable resource. This maturing is highlighted by a decrease in sapling-seedling stands and an
increase in sawtimber stands. The decrease in the young sapling-seedling class has become a long-
term and negative trend. The situation bears close monitoring because of the impacts on young
successional forest-dependent wildlife species. The other striking trend is the continued increase in
sawtimber stands.

The total sound-wood volume of live trees on forest land increased from 27.5 to 33.7 billion cubic
feet, a 23-percent increase. Increases were noted for both softwood and hardwood inventory volumes.
Increases were significant for 9 of the 10 most abundant species (the exception was sugar maple).

The total volume of sawtimber on timberland increased from 72.8 billion board feet (International
¼-inch rule) in 1989 to 86.3 billion board feet in 2002, an increase of 18 percent. Increases were
noted for both softwoods and hardwoods. Again except for sugar maple, Pennsylvania’s top 10 species
increased significantly in sawtimber volume.

The basic findings of increased area of sawtimber-size stands, numbers of larger trees, cubic-foot
volume, and sawtimber volume support the conclusion that Pennsylvania’s forests are maturing and
accumulating older, high-value trees. Within the context of Pennsylvania’s long-term history of forest
utilization, it can be concluded that Pennsylvania contains more timber today than at any time since
the late 1800’s.

Regardless of the perspective taken, it is clear that the regeneration picture in Pennsylvania is bleak
based on findings from the first 2 years of data. Despite some variation across the State, it is
appropriate to say that the regeneration problem is ubiquitous rather than specific to a particular
region, owner, or forest type. Applying a middle-ground indicator that gauges the ability to
regenerate with any high-canopy species reveals that only 50 to 65 percent of the samples satisfied
guidelines on advance tree-seedling and sapling regeneration (ATSSR) for high and moderate deer-
population pressure, respectively. From a more conservative timber management perspective, only 36
to 52 percent satisfied ATSSR guidelines.
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Annual Data: Continual Forest Monitoring
The USDA Forest Service’s Forest Inventory and
Analysis (FIA) program has been conducting forest
inventories in Pennsylvania since the 1950’s. Periodic
reports on the status of and changes in forest conditions
were completed for 1955 (Ferguson 1955), 1965
(Ferguson 1968), 1978 (Considine and Powell 1980),
and 1989 (Alerich 1993). In 2000, FIA implemented a
new system for inventorying and monitoring
Pennsylvania’s forest resources. In the past, “periodic”
inventories were conducted in the State every 10 to 15
years. As the value of the Keystone State’s forested
ecosystem continued to increase and questions
concerning the condition and health of this valuable
resource mounted, it became clear that more timely data
gathering and monitoring were needed. In conjunction
with the Pennsylvania Bureau of Forestry (PBF), FIA has
adapted an annual inventory system under which the
length of the inventory cycle has been shortened to 5
years and measurements are collected continually across
the State. A report on the first 2 years of inventory
measurements was published in 2002 (McWilliams and
others 2002a)

This report is an update of the 2002 report that utilizes
the first 3 years of inventory data. Included are findings
from three panels of FIA sample plots, as well as 2 years
of regeneration sampling. Two new features of the
inventory process are the use of digital satellite imagery
for Phase 1 estimates and a statewide pilot study of
invasive-plant sampling on all regeneration sample plots.

Annual Inventory Design

The annual inventory system combines features of the
periodic system with a new systematic grid of sample
plots and incorporates measurements from the Forest
Health Monitoring (FHM) program. The inventory
consists of three phases.

Phase 1

Until this year, estimates of forest attributes have been
based on simple random sampling, that is, each sample
plot received equal weight (or was assigned an equal
number of acres for expansion to the population level).
This year a statistical estimation technique was used to
classify digital satellite imagery and stratify the land base
as forest or nonforest to assign more representative
number of acres to each sample plot and to reduce
variance. Source data are from recent Landsat Thematic
Mapper imagery with 30-meter resolution. An image
filtering technique was used to classify individual pixels.
The method uses a 5- by 5-pixel region surrounding
each pixel containing a sample plot. The resulting 25

classes were then collapsed for each estimation unit
(county or supercounty). By assigning each plot to one
of these collapsed strata and by calculating the area of
each collapsed stratum in each estimation unit, stratified
estimation procedures could be applied. Stratified
estimation produces more precise estimates than simple
random sampling. The stratum weights and plot
assignments were done at the inventory region level
based on an assessment of the sampling intensity for
three panels of data.

Phase 2

Field measurements are conducted at sample locations
distributed systematically about every 3 miles across the
landscape. Sample locations are situated within
individual cells of a hexagonal grid laid across the State.
Each year, 20 percent of the sample locations are
measured, that is, it takes 5 years to complete the
inventory. Each year’s sample is referred to as an
“inventory panel.” The overall design is referred to as an
“interpenetrating design” because within each inventory
panel, no cell is adjacent to another. As a result, each
panel provides an unbiased representation of conditions
across the State. Prior to the implementation of
stratification, Phase 1 procedures, each sample location
was weighted according to the area of a single hexagonal
cell, or roughly 6,000 acres of land. The new design also
incorporates a change to a four-subplot cluster.1 At each
location, a suite of variables is measured that characterizes
the land and trees associated with the sample.

Phase 3

On a limited number of Phase 2 locations, more
extensive forest-health measurements are conducted
during a 10-week period in summer. The measurements
are grouped into four general categories of indicators:
crown condition, down woody debris, soil condition,
lichen communities, and ozone damage. The intensity of
the Phase 3 sample is one sample location per 95,000
acres of land.

To better address the issue of regeneration in the State,
the PBF is funding a study to quantify the composition,
abundance, and quality of tree seedlings and other
understory vegetation on Phase 2 sample plots. The
Pennsylvania Regeneration Study (PRS) is part of a
larger research initiative undertaken by the PBF, two

1Northeast field guide, field manual version 1.7. On file with
the Northeastern Research Station, Forest Inventory and
Analysis, 11 Campus Blvd., Suite 200, Newtown Square, PA
19073.
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Northeastern Research Station silvicultural research labs,
and the School of Forest Resources of The Pennsylvania
State University. The northeastern FIA samples
complement research at these cooperating institutions
aimed at developing site- and species-specific stocking
guidelines and management criteria. A 1-year pilot study
designed to evaluate techniques for measuring tree
seedlings and other understory vegetation on FIA sample
locations was completed in 2000 (McWilliams and
others 2002b). Starting in 2001, all established tree
seedlings at least 2 inches tall are being tallied by species,
seedling source, and height class on a subset of sample
locations measured during the leaf-on season (referred to
as a subpanel). Percent cover of other understory
vegetation also is being measured. Along with other
Phase 2 measurements, these samples will help scientists
evaluate the forest’s regenerative capacity and the impact
of other vegetation.

During this past field season, a new pilot study of exotic
plants inventory techniques was initiated on all forested
regeneration samples. Each 24-foot radius subplot is
being examined for the presence or absence of 30
invasive plant species. The list of species includes exotic
species from Federal and state lists of invasive species.
Findings from this year’s measurements will form the
basis for future refinements and use of these data.

Under the annual inventory system, field crews within
the State measure one panel of Phase 2 and 3 samples
each year. Once the first 5 years of data are complete, a
more comprehensive report covering forest resources will
be generated. Following that, each year’s measurements
will replace the oldest year’s data, providing the ability to
provide new estimates each year.

Limitations: Caution in Early Years
of Implementation

While the new system is being implemented, several
aspects of the inventory results will require careful
scrutiny. Because of the interpenetrating design of the
new sample grid, each year’s inventory panel provides
unbiased estimates of resource attributes. However, until
the first 5 years of measurements are complete, sampling
errors will be larger, making it more difficult to detect
changes in inventory. The issue of sampling error is
particularly acute for evaluating estimates for subregions
of the State, for example, ecoregions or counties. As a
result, a table containing sampling errors accompanies
each 2002 resource table in the Appendix. When
analyzing the statistics for a change in conditions, one
also should examine the confidence intervals of
estimates. If confidence intervals do not overlap, there is
evidence to suggest true resource change; if the intervals

overlap, evidence for resource change is less certain.
Sampling errors were computed for the 67-percent level
of confidence or two chances in three. Note that 67-
percent confidence intervals provide liberal bounds on
the estimates, making it easier to infer change but at the
expense of statistical confidence.

Analysis of certain plot-characterization variables will
require scrutiny during the early years of
implementation. An example is the analysis of changes in
the distribution of forest land by forest-type group and
stand-size class. The current algorithm for determining
these variables has changed since 1989 and during the
next several years will undergo modifications to comply
with national standards and procedures. For this report,
the 1989 sample data were recompiled with the current
algorithm used by the northeastern FIA unit. A set of the
revised 1989 tables is included in the Appendix.
Estimates of the distribution of forest land by forest-type
group are presented for only the two most recent
inventory dates due to the vagaries associated with
compilation procedures prior to 1989. For pre-1989
inventories, estimates of the distribution of forest land
by stand-size class should be comparable because these
compilation procedures are simpler than those for forest-
type group. Estimates for older inventories were prorated
to provide comparable statistics for graphical analysis;
previous reports were for “timberland” and
contemporary analyses are for “forest land.” Timberland
represents that portion of forest land that is capable of
producing more than 20 cubic feet per acre per year and
that is not withdrawn from timber utilization. The more
extensive land class, forest land, includes tracts of land
that are at least 1 acre in size, at least 120 feet wide, and
not developed for a nonforest land use.

Evaluation of long-term trends in the numbers of trees is
based on trees measured on timberland because only
trees on timberland were reported in older inventories.
The distribution of live trees per acre of forest land is a
valuable indicator of broad structural changes affecting
the entire forest. However, these data are available only
for the 1989 and 2002 inventories. Trends as far back as
the 1965 inventory are available for growing-stock trees
that are larger than 5.0 inches in diameter. This furthers
limits one’s ability to examine the entire forest structure
because sapling, rough, rotten, and standing dead trees
are excluded.

The components of inventory change—growth,
removals, and mortality—are the primary indicators of
flux and sustainability of forest land. However, estimates
of these components will be of limited use during the
early years of the annual inventory process. Two factors
that affect the estimation of change components are the
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percentage of sample locations and trees that are
remeasured. The hexagonal grid system used for the new
annual inventory replaces the grid of stratified random
locations used for the 1989 inventory. During the
installation of the hexagonal grid, each cell was examined
to determine whether it contained a previously measured
FHM or FIA sample. About 55 percent of the hexagons
contained previously measured samples. On remeasured
sample locations, the new four-subplot cluster is
centered over the 1/5th-acre sample design used in 1989.
At individual sample locations, only trees on the central
1/24th-acre center subplot that is overlaid on the old 1/
5th-acre design are being remeasured. As such, about 13
percent of the sample trees will be remeasured during the
first 5-year cycle that began in 2000 and will be
completed in 2004. This means that sampling errors will
be particularly high for estimates of components of
change. As each new measurement panel is completed
during the second 5-year cycle that will be completed in
2009, sampling errors will be reduced dramatically.

Overall “net change” in inventory is a useful surrogate
indicator of sustainability during the early years. Net
change in inventory expressed in net cubic feet2 and
board feet3 summarizes the effects of growth, removals,
and mortality. Net growth is equal to gross growth
minus mortality. Net change is equal to net growth
minus removals. Positive changes in inventory volume
reflect conditions such that net growth exceeds removals.
Negative changes reflect situations in which removals
exceed net growth—a key indication of unsustainable
conditions in the near term. Change in inventory
volume is a useful indicator of trends for the major
species groups within Pennsylvania. Although only the
1989 and 2002 inventories are examined, we
recommend that more than two points in time be
examined. For example, evaluating three points in time
may reveal that a positive net change followed a negative
change of similar magnitude, supporting little overall
change for the period examined.

Benefits: More Rapid and Complete
Resource Analyses

Perhaps the most salient benefit of the new inventory
system will be the nearly threefold improvement in

timeliness. A complete new inventory will be available in
3 years (the end of the first 5-year cycle) with updates on
conditions available yearly thereafter as needed. The
installation of a single remeasured sample design across
the State will greatly improve the quality of information
on change in resource extent, status, and condition. The
use of this national sample design will facilitate resource
assessments that straddle traditional regional and state
boundaries to include Pennsylvania’s results within the
Mid-Atlantic region, as well as national and
international assessments.

The extension of the sample to include a broader range
of measurements will help analysts understand the
relationships between resource change and underlying
ecological variables. In particular, the implementation of
a suite of forest health variables (Phase 3) will foster a
better understanding of conditions on Phase 2 plots. The
results of the PRS will aid in evaluating forest
composition over the longer term. The new invasive-
plant survey will assist in analyzing the extent of invasive
plants.

The hiring of permanent field crews is a significant
advantage over the use of temporary crews. Under the
new design, crew members will be visiting sample
locations within their region year after year, enhancing
their ability to locate samples, obtain permission from
landowners, identify local species, evaluate tree quality,
understand forest composition and management
activities, and measure the forces affecting resource
change in their region.

All of the improvements in the inventory system have
been accompanied by technological improvements since
the 1989 inventory, for example, the ability to conduct
sophisticated geospatial analyses. Geographic
Information Systems, improved database management
systems, and satellite-based land classification systems
will provide map-based products, links to auxiliary
datasets, and improved geospatial modeling. Of
particular interest will be the ability to portray resource
statistics for geographic regions of interest, i.e.,
ecoregions, inventory regions, climate zones, watersheds,
pest outbreak zones, large disturbance areas, or
congressional districts.

2Net cubic-foot volume of the central stem of trees at least 5.0
inches in diameter at breast height from a 1-foot stump to a 4-
inch top or a point where the stem breaks into limbs.
3Net board-foot volume of the central stem of softwood trees at
least 9.0 inches in diameter and hardwood trees at least 11.0
inches in diameter from a 1-foot stump to a 7.0-inch top for
softwoods and a 9.0-inch top for hardwoods or to a point
above which a sawlog cannot be produced.
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The Annual Inventory:
Results from the First Three Years

Forest Land

Pennsylvania’s landscape is characterized by a complex
mix of land uses with forest land typically the residual
land use, or the use for which there is no higher
economic demand. Use of land by humans dominates
forest character, with forests, farms, and urban and
industrial lands intermingled. This creates a diverse mix
of issues and concerns to be addressed by the forest
inventory. For example, alternate food sources for deer
populations eases the pressure on forest regeneration in
regions of the State where forests are mixed with
agricultural land. In heavily forested regions, few sources
of available food and high deer populations have
obliterated tree seedlings in the forest understory over
large areas.

The first three panels of inventory data indicate that
Pennsylvania has 16,652,100 acres of forest land
(confidence interval of ±149,869 acres). This compares
to the 1989 estimate of 16,704,400 forested acres
(±100,226 acres). Although it would seem that the area
of forest land decreased slightly, the two confidence
intervals overlap, so there is no statistically significant
trend. It is interesting to contrast the recent leveling of
the forest-land base in Pennsylvania with more
significant changes that occurred earlier in the century
(Fig. 1). The total area of forest land in the State has
been relatively stable since the mid-1960’s.

Ecoregions

A useful way to partition the State is by ecoregions
(Bailey 1995) that supplement FIA inventory regions.
Ecoregions often correspond with natural phenomena
that forge forest composition, structure, and function. It
is important to scale the analysis of forest land to an area
that will yield a statistically reliable estimate of forest
condition. Ecological Divisions, Provinces, and Sections
of interest in Pennsylvania are shown in Figure 2.

Figure 1.—Area of forest land by year, Pennsylvania, 1630,
1907, 1938, 1955, 1965, 1978, 1989, and 2002 (estimates
for inventory years prior to 1955 are from Smith and others
2001).
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The northern tier of Pennsylvania contains the major
boundary between the Warm and Hot Continental
Divisions. The Laurentian Mixed Forest Province is
separated into Glaciated and Unglaciated Sections. The
Eastern Broadleaf Forest (Oceanic) Province comprises
several Sections that were combined on the map. This
Province is split in the middle by the Central Appalachian
Broadleaf Forest – Coniferous Forest – Meadow
Province (the Appalachian Mountains). A prominent
feature of the Province and Section boundaries is the line
of glaciation that weaves across the State’s northern tier.

Current estimates of forest land by ecoregion suggest
slight increases have been occurring in the Plateau
ecoregions, though confidence intervals do overlap. Also,
it would seem that the southern ecoregions may be
experiencing decreases.

Figure 2.—Ecoregions of Pennsylvania.

Inventory Regions

The implementation of Phase 1 stratification included
optimization at the inventory-region level to facilitate
trend estimates. The FIA inventory regions (Fig. 3)
subdivide the state into groups of counties with
physiographic and political similarities. The results are
similar to the ecoregion findings because they generally
suggest slight increases in northern-tier regions and
decreases in southern regions (Fig. 4). Caution should be
used in interpreting these results because although the
forest-land base is changing, the changes are small
enough to make them difficult to detect and conclusions
may be weak in some cases. For example, the results
show an increase in forest land in the North-Central
region between 1989 and 2002. This increase followed a
decrease between 1978 and 1989.
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Allegheny Northeastern
North Central
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Pocono
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Figure 3.—Inventory regions of Pennsylvania.

Forest land area

Ecoregiona 1989b 2002b

— Thousand acres —

Warm Continental Division:
Laurentian Mixed Forest Province

Northern Glaciated Allegheny Plateau Section 2,411.6 2,450.6
Northern Unglaciated Allegheny Plateau Section 3,117.7 3,263.8

Subtotal 5,525.3 5,714.4

Hot Continental Division:
Eastern Broadleaf Forest (Oceanic) Province

Southern Unglaciated Allegheny Plateau Section 2,660.7 2,650.0
Western Glaciated Allegheny Plateau Sectionb 1,230.6 1,153.6
Other 836.5 702.3

Subtotal 4,727.8 4,505.9

Central Appalachian Broadleaf Forest - Coniferous Forest -
Meadow Provincec 6,451.2 6,431.7

Total 16,704.3 16,652.1

a See Bailey (1995).
a Sampling errors range from 3.1 to 11.3 percent.
b Includes 151,800 and 144,400 acres of the Erie and Ontario Lake Plain Section.
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Forest-Type Group and Stand-Size Class

The forest types and groupings used by FIA are useful
for tracking changes through time. In fact, FIA has used
the same forest-type naming and grouping system over
the years to ensure the best trend information possible.
Although the goal has been to track forest types over
decades, there are inherent difficulties. For example,
because the data are not in digital form, we cannot use
the new classification algorithms to reconfigure past
inventory data to current standards. As a result,
information on forest-type group is shown for only the
1989 and 2002 inventories (Fig. 5). It is clear that the
distribution of forest land by forest-type group has been
stable over the past decade, but this is likely because

Pennsylvania’s forests have been maturing gradually. At
this level of data use, FIA inventories generally monitor
only major disturbance events or other shifts in
composition. Thus, no sweeping changes would be
anticipated. The oak-hickory group decreased by 3
percent since 1989, but this change is relatively minor.
Also, the current acreage of oak-hickory probably is
greater than in the 1978 inventory even though a precise
estimate for that inventory is not reliable due to
computational differences. The distribution of the
specific oak types also seems relatively stable. The only
other trend that is evident from forest-type information
is that red-maple types increased by more than 20
percent. More detailed shifts in specific types cannot be
discerned with only three panels of inventory data. It
will be useful to examine the more detailed forest-type
data generated by FIA as they become available.

As with forest-type groups, the distribution of forest
land by stand-size class points out the gradual maturing
of forest land (Fig. 6). This maturing has been marked
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Figure 4.—Area of forest land by inventory
region, Pennsylvania, 1978, 1989, and 2002
(error bars reflect 67-percent confidence
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Figure 5.—Distribution of forest land by forest-type
group, Pennsylvania, 1989 and 2002 (error bars reflect
67-percent confidence interval).

0

20
40

60

80

Sapling-
seedling

Poletimber Sawtimber

Stand-Size Class

P
er

ce
n

t 1955

2002

Figure 6.—Distribution of forest land by stand-size class,
Pennsylvania, 1955 and 2002 (all differences are
statistically significant).

0

2000

4000

6000

8000

10000

White/Red Pine

Other Conifer and Oak/Pine

Mixed Oak

Elm/Ash/Red Maple

Northern Hardwoods

Aspen/Birch

Forest-Type Group

Th
ou

sa
nd

s 
of

 A
cr

es

1989

2002



9

by a decrease in sapling-seedling stands and an increase
in sawtimber stands. Stand-size classes are not strictly
defined by age but do indicate broad stages of stand
development (successional stage). Sapling-seedling stands
are young, early successional stands while sawtimber
stands are older stands that are approaching financial
maturity. The decrease in the sapling-seedling class is of
concern because this is a long-term and negative trend.
Since 1955, the area of sapling-seedling stands decreased
by well over 50 percent. The situation bears close
monitoring because of potential adverse impacts on a
variety of wildlife species that depend on young
successional stands. Less forest land is entering the
poletimber class compared to land moving into the
sawtimber class. Sawtimber stands have more than
doubled in area since 1955.

Stand Structure

The distribution of live trees by various measures is a
valuable indicator of broad structural changes that are
occurring in Pennsylvania’s forests. Data on numbers of
trees per acre should be examined without relating
specific numbers to known silvicultural standards for
various cover types because the FIA results represent
averages for the entire State. As such, they should be
reviewed for relative changes over time and within
species and size classes.

In Figure 7, the broad changes in the numbers of
growing-stock trees by diameter class (the stand table)
are depicted for all previous inventories except the 1955
inventory. The sharp rotation of the stock table between
1965 and 1975 illustrates a dramatic shift toward larger
trees. The stand table then continues to shift but at a

slower rate. The most recent changes suggest a gradual
but steady shift toward larger sawtimber-size trees,
particularly in the larger classes.

These most recent changes also are reflected in Figure 8,
which shows the distribution of all live trees down to the
2-inch diameter class. Note that the apparent increase in
the number of trees in this class is not statistically
significant. A closer examination of the results reveals
that most of the prospective increases in 2-inch trees are
heavily influenced by increases in 2-inch black birch
trees (Fig. 9). Red maple, sugar maple, and eastern
hemlock appear to be experiencing decreases in 2-inch
trees. Numbers of 2-inch oaks showed little change.
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Another way to view the structural changes is to examine
the percentage of small versus large stems. Figure 10
compares the relative percentage of trees less than 5.0
inches in diameter to trees more than 5.0 inches, i.e.,
overstory and understory trees, respectively. Species/
species groups that have higher abundance in the
understory than the overstory are black cherry, Black
birch, beech, and blackgum. Species/species groups that
exhibit higher abundance in the overstory compared to
the understory are red maple, chestnut oak, sugar maple,
eastern hemlock, northern red oak, white oak, white ash,
other oaks, hickory, and yellow-poplar.

Inventory Volume

As mentioned earlier, the depth of the analysis of change
in volume will be limited during the early years of the

annual inventory. Net change in inventory volume
expressed in cubic and board feet for the top species will
highlight the more salient trends. The sound-wood
volume of live trees includes growing-stock, rough-cull,
and rotten-cull trees. The total volume of live trees on
forest land increased from 27.5 to 33.7 billion cubic feet,
a 23-percent increase between 1989 and 2002. Inventory
volume increased for both softwoods and hardwoods.
Changes in the volume of growing-stock trees on
timberland, depicted in Figure 11, illustrate changes in
inventory since 1955 (only the inventory of growing-
stock trees on timberland is available for the early
inventories). Long-term historical increases continue but
at a slightly slower rate than in the past.

Examining the top 10 tree species in Pennsylvania offers
additional insight into volume trends (Fig. 12). Based on
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the sound-wood volume of live trees on forest land, they
include red maple, black cherry, northern red oak, sugar
maple, chestnut oak, white oak, white ash, eastern
hemlock, other oaks, and yellow-poplar. Currently, red
maple makes up 20 percent of the total volume of live
trees in the State. It is interesting that the top 5 tree
species account for more than half of the inventory
volume and the top 10 account for 78 percent of the
total volume. Increases were significant for 9 of the top
10 species (the exception was sugar maple). Increases in

red maple volume continue to outpace other species/
species groups. The largest increases in inventory volume
have occurred in the northern-tier inventory regions
(Fig. 13); however, all regions had significant increases in
inventory volume. Examining several top species with
relatively low sampling errors reveals large increases in
red maple and black cherry inventory in northern-tier
regions and elsewhere (Fig. 14). Although not as large,
the volume of northern red oak increased significantly in
the Allegheny, North-Central, and Southeastern regions.
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The results for sawtimber volume also are positive. The
total volume of sawtimber on timberland increased from
72.8 billion board feet (International ¼-inch rule) in
1989 to 86.3 billion board feet in 2002, an increase of
18 percent. Increases were noted for both softwoods and
hardwoods. The buildup in sawtimber volume over time
is shown in Figure 15. Increases are clearly evident, but
at a slower rate than in the two previous inventory
periods. Again, except for sugar maple, Pennsylvania’s
top 10 tree species increased in sawtimber volume (Fig.
16). Yellow-poplar had the largest increase on a
percentage basis (65 percent).

Advance Regeneration

Studies have shown that advance regeneration often is
absent in stands across Pennsylvania and that oak
regeneration is especially rare (McWilliams and others
1995a, b). With over half the State’s forest land in
sawtimber stands, regeneration is the pressing issue in
discussions about the long-term sustainability of
Pennsylvania’s forests.

Analysis of tree regeneration requires a series of
assumptions with respect to factors affecting understory
development. These include degree of seedling
establishment, species composition, competitive status, and
stocking levels. The approach we used gauges levels of
advance tree-seedling and sapling regeneration (ATSSR).
Incorporating larger trees within the existing forest canopy
affects the results but detracts from the focus on the
important components of the understory. Also, it was
found that larger trees have a minor impact on the results.

The PRS samples all “established” tree seedlings at least 2
inches tall. Degree of establishment is checked to ensure
that only second-year and older seedlings are tallied. In
addition, the root collars of large-seeded species, such as
the oaks, are classified as established (root-collar
diameter at least 0.20 inch) or “competitive” (root-collar
diameter greater than 0.75 inch). Competitive seedlings
generally are considered as future canopy dominants.

The composition of ATSSR has a direct impact on the
future composition of the forest overstory (Marquis and
others 1994). To cover the range of future forest
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character and client needs, two composition groupings
are used. The first groups tree species by preference for
timber management. Desirable species include those
favored in silvicultural activities aimed at a marketable
species mix; Other Commercial species are associated
with custodial management; and Other Woody species
reflect overall site occupancy. The second composition
grouping represents the forest’s ability to regenerate the
existing dominant canopy. Dominant species include
those that contribute at least 2 percent of the State’s
total-tree biomass and are able to grow into the existing
canopy; Other High Canopy species includes all others
that are capable of attaining canopy dominance. This
grouping also includes Other Woody species.

The competitive status of seedlings and saplings were
evaluated using guidelines adapted from the work of
Marquis and others (1994) to fit conditions across

Pennsylvania. The guidelines weight samples according to
tree height and the number of stems sampled (McWilliams
and others 2002b). For example, a 6 inch -tall seedling is
assigned a weight of one and a 5- to 10-foot seedling is
assigned a weight of 50. Two levels of stocking were used to
reflect a range of deer impact. High-deer impact reflects
stocking requirements for high populations, or a minimum
of 100 seedlings per 6.8 foot-radius microplot; moderate-
deer impact requires at least 25 seedlings per microplot.
Regeneration samples were filtered to include only those
stands in the range of overall stand stocking with sufficient
light for seedling establishment and development, or 40-
to 75-percent stocked.

The following shows the percent of forested regeneration
samples that satisfied ATSSR criteria, for composition
grouping and ecoregion, for high and moderate deer
impact (assumes stocking of 40 to 75 percent):

Species grouping Western Central Eastern
and deer impact State Broadleaf Plateau Appalachians Broadleaf

TIMBER MANAGEMENT

High deer impact:

Desirable 36.4 44.2 27.8 37.2 36.5
Other Commercial 50.1 51.3 43.5 53.8 54.5
Other Woody 56.6 61.1 47.7 59.7 63.6

Moderate deer impact:

Desirable 51.9 57.5 49.4 49.7 54.5
Other Commercial 63.6 62.8 62.4 64.7 68.2
Other Woody 70.6 72.6 67.1 71.6 72.7

CANOPY DOMINANCE

High deer impact:

Dominant 44.2 46.0 40.5 45.0 54.5
Other High Canopy 50.3 52.7 42.6 54.1 54.5
Other Woody 56.5 61.9 46.8 59.4 63.6

Moderate deer impact:

Dominant 60.2 59.3 63.3 58.1 68.2
Other High Canopy 65.3 65.0 65.0 65.6  68.2
Other Woody 71.4 73.5 68.8 71.9 72.7

Note: Standard errors are:  State (1.7), Western Broadleaf (3.1), Plateau (3.2), Central Appalachians
(2.8), and Eastern Broadleaf (10.7).

The choice of regeneration indicators is complicated by
the broad spectrum of client perspectives regarding what
constitutes “acceptable” regeneration. The approach used
in this report was to develop a set of indicators that
address as wide a spectrum of needs as possible. For

example, clients with a conservative economic
perspective likely would use results based on the Timber
Management-Desirable species indicator. For this
indicator, 36 to 52 percent of the samples satisfied
ATSSR criteria for high and moderate deer impact,
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respectively. At the opposite extreme is the view that any
tree cover is acceptable, i.e., the Canopy Dominance-
Other Woody indicator. Statewide, 56 to 71 percent of
the samples satisfied ATSSR criteria for this indicator. It
should be noted that forests regenerating to low canopy
would provide soil stability and habitat for some wildlife
species, but offer little of the economic, ecological, or
aesthetic appeal usually associated with forest cover.

To facilitate the comparison of results for Pennsylvania’s
ecoregions, it is useful to use an indicator that represents
the middle ground. The Canopy Dominance indicator,
which includes all species capable of achieving high
canopy, is useful for this purpose. Statewide, 50 to 65
percent of the samples satisfied the ATSSR criteria for
high and moderate deer populations for this indicator.
Although the results are not widely divergent by ecoregion,
samples in the Plateau region had the poorest satisfaction
rate (43 to 65 percent). Samples with the highest rates
were located in the Eastern Broadleaf region (54 to 68
percent). These results coincide with deer populations
and alternate food sources common in these regions.

Regardless of the perspective one takes, it is clear that the
regeneration picture in Pennsylvania is bleak on the basis
of the first 2 years of data. Despite some variation across
the State, the regeneration problem is ubiquitous rather
than specific to a particular region, owner, or forest type.
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Glossary
Accretion. The estimated net growth on growing-stock
trees that were measured during the previous inventory
(divided by the number of growing seasons between
surveys to produce average annual accretion). It does not
include the growth on trees that were cut during the
period, nor those trees that died.

Board foot. A unit of lumber measurement 1 foot long,
1 foot wide, and 1 inch thick, or its equivalent.
International ¼ inch rule is used as the USDA Forest
Service standard log rule in the eastern United States.

Commercial species. Tree species currently or
prospectively suitable for industrial wood products;
excludes species of typically small size, poor form, or
inferior quality, such as hawthorn and sumac.

Condition. A classification of a land area based on land
use, forest type, stand size, regeneration status, reserved
status, tree density, and owner class.

Cropland. Land that currently supports agricultural
crops including silage and feed grains, bare farm fields
resulting from cultivation or harvest, and maintained
orchards. Includes cropland used for cover crops and soil
improvement.

Cull tree. A rough tree or a rotten tree.

Diameter at breast height (d.b.h.). The diameter outside
bark of a standing tree measured at 4-1/2 feet above the
ground.

Dry ton. A unit of measure of dry weight equivalent to
2,000 pounds or 907.1848 kilograms.

Dry weight. The weight of wood and bark as it would be
if it had been oven-dried; usually expressed in pounds or
tons.

Forest land. Land that is at least 10 percent stocked with
trees of any size, or that formerly had such tree cover and
is not currently developed for a nonforest use. The
minimum area for classification of forest land is one
acre. The components that make up forest land are
timberland and all noncommercial forest land (see
definitions).

Forest type. A classification of forest land based on the
species that form a plurality of live-tree stocking.

Forest-type group. A classification of forest land based
on the species forming a plurality of live-tree stocking. A

combination of forest types that share closely associated
species or site requirements are combined into the
following major forest-type groups (the descriptions
apply to forests in this state):

a. White/red pine. Forests in which eastern white pine,
red pine, or eastern hemlock, singly or in combination,
make up the plurality of the stocking; common
associates include red maple, oak, sugar maple, and
aspen.

b. Spruce/fir. Forests in which red, white, black, or
Norway spruces, balsam fir, northern white-cedar,
tamarack, or planted larch, singly or in combination,
make up a plurality of the stocking; common associates
include white pine, red maple, yellow birch, and aspens.

c. Hard pine (also called loblolly/shortleaf pine). Forests
in which eastern redcedar or pitch pine, singly or in
combination, make up a plurality of the stocking;
common associates include white pine, paper birch,
sugar maple, and basswood.

d. Oak/pine. Forests in which hardwoods (usually
hickory or upland oaks) make up a plurality of the
stocking and in which pines or eastern redcedar
contribute 25 to 50 percent of the stocking.

e. Oak/hickory (Mixed Oak). Forests in which upland
oaks, hickory, yellow-poplar, black locust, sweetgum, or
red maple (when associated with central hardwoods),
singly or in combination, make up a plurality of the
stocking and in which pines or eastern redcedar make up
less than 25 percent of the stocking; common associates
include white ash, sugar maple, and hemlock.

f. Oak/gum/cypress. Bottomland forests in which tupelo,
blackgum, sweetgum, oaks, or southern cypress, singly or
in combination, make up a plurality of the stocking and
in which pines make up less than 25 percent of the
stocking; common associates include cottonwood,
willow, ash, elm, hackberry, and maple.

g. Elm/ash/red maple (also called elm /ash /
cottonwood). Forests in which elm, willow, cottonwood,
or red maple (when growing on wet sites), singly or in
combination, make up a plurality of the stocking;
common associates include white ash, sugar maple,
aspens, and oaks.

h. Northern hardwoods (also called maple/beech/birch).
Forests in which sugar maple, beech, yellow birch, black
cherry, or red maple (when associated with northern
hardwoods), singly or in combination, make up a
plurality of the stocking; common associates include
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white ash, eastern hemlock, basswood, aspens, and red
oak.

i. Aspen/birch. Forests in which aspen, paper birch, or
gray birch, singly or in combination, make up a plurality
of the stocking; common associates include red maple,
white pine, red oaks, and white ash.

Gross growth. The sum of accretion and ingrowth.

Growing-stock trees. Live trees of commercial species
classified as sawtimber, poletimber, saplings, or seedlings;
that is, all live trees of commercial species except rough
and rotten trees.

Growing-stock volume. Net volume, in cubic feet, of
growing-stock trees 5.0 inches d.b.h. and larger from a
1-foot stump to a minimum 4.0-inch top diameter
outside bark of the central stem, or to the point where
the central stem breaks into limbs. Net volume equals
gross volume less deduction for cull.

Hardwoods. Dicotyledonous trees, usually broad-leaved
and deciduous.

Ingrowth. The estimated net volume of growing-stock
trees that became 5.0 inches d.b.h. or larger during the
period between inventories (divided by the number of
growing seasons between surveys to produce average
annual ingrowth). Also, the estimated net volume of
growing-stock trees 5.0 inches d.b.h. and larger that are
growing on land that was reclassified from
noncommercial forest land or nonforest land to
timberland.

International 1/4-inch rule. A log rule or formula for
estimating the board-foot volume of logs. The
mathematical formula is:

Board-foot volume = (0.22D2 - 0.71D)(0.904762)

for 4-foot sections, where D=diameter inside bark at the
small end of the log section. This rule is used as the
USDA Forest Service standard log rule in the Eastern
United States.

Land area. (a) Bureau of Census: The area of dry land
and land temporarily or partly covered by water, such as
marshes, swamps, and river flood plains; streams,
sloughs, estuaries, and canals less than 200 feet wide; and
lakes, reservoirs, and ponds less than 4.5 acres in area.
(b) Forest Inventory and Analysis: same as (a) except that
the minimum width of streams, etc. is 120 feet, and the
minimum size of lakes, etc. is 1 acre.

Land use. A classification of land that indicates the
primary use at the time of inventory. Major categories
are forest land and nonforest land.

Live tree. Growing stock, rough, and rotten trees.

Merchantable stem. The main stem of the tree between a
1-foot stump height and a 4-inch top diameter (outside
the bark), including the wood and bark.

Mortality. The estimated net volume of growing-stock
trees at the previous inventory that died from natural
causes before the current inventory (divided by the
number of growing seasons between surveys to produce
average annual mortality) .

Net change. The difference between the current and
previous inventory estimates of growing-stock volume
(divided by the number of growing seasons between
surveys to produce average annual net change).
Components of net change are ingrowth plus accretion,
minus mortality, minus cull increment, plus cull
decrement, minus removals.

Net dry weight. The dry weight of woody material less
the weight of all unsound (rotten) material.

Net growth. The change, resulting from natural causes,
in growing-stock volume during the period between
surveys (divided by the number of growing seasons to
produce average annual net growth). Components of net
growth are ingrowth plus accretion, minus mortality,
minus cull increment, plus cull decrement.

Noncensus water. Streams/rivers between 120 feet and
200 feet in width, and bodies of water between 1 and 4.5
acres in size. The Bureau of the Census classifies such
water as land.

Noncommercial species. Tree species of typically small
size, poor form, or inferior quality that normally do not
develop into trees suitable for industrial wood products.

Nonforest land. Land that has never supported forests,
or land formerly forested but now in nonforest use such
as cropland, pasture, residential areas, marshes, swamps,
highways, industrial or commercial sites, or noncensus
water.

Nonsalvable dead tree. A dead tree with most or all of its
bark missing that is at least 5.0 inches d.b.h. and is at
least 4.5 feet tall.

Nonstocked area. A stand-size class of forest land that is
less than 10 percent stocked with live trees.
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Pasture land. Includes any pasture land other than
cropland and woodland pasture. It can include lands
that have had lime fertilizer or seed applied, or that had
been improved by irrigation, drainage, or control of
weeds and brush.

Poletimber stand. A stand-size class of forest land that is
at least 10 percent stocked with live trees of which half
or more of such stocking is in poletimber or sawtimber
trees or both, and in which the stocking of poletimber
exceeds that of sawtimber.

Poletimber tree. A live tree of commercial species
meeting regional specifications of soundness and form
and at least 5.0 inches in d.b.h., but smaller than a
sawtimber tree.

Relative stand density. A stocking classification
procedure that reflects species, stage of development, and
the characteristics of the trees present in a stand.

Removals. The net growing-stock volume harvested or
killed in logging, cultural operations (such as timber
stand improvement) or land clearing, and the net
growing-stock volume neither harvested nor killed but
growing on land that was reclassified from timberland to
noncommercial forest land or nonforest land during the
period between surveys. This volume is divided by the
number of growing seasons to produce average annual
removals.

Reserved productive forest land. Forest land sufficiently
productive to qualify as timberland but withdrawn from
timber utilization through statute or administrative
designation; land exclusively used for Christmas tree
production.

Rotten tree. A live tree of commercial species that does
not contain at least one 12-foot sawlog or two
noncontiguous sawlogs, each 8 feet or longer, now or
prospectively, and does not meet regional specifications
for freedom from defect primarily because of rot; that is,
more than 50 percent of the cull volume in the tree is
rotten.

Rough tree. (a)The same as a rotten tree except that a
rough tree does not meet regional specifications for
freedom from defect primarily because of roughness or
poor form; also (b) a live tree of noncommercial species.

Salvable dead tree. A tree at least 5.0 inches d.b.h. that
has died recently and still has intact bark; may be
standing, fallen, windthrown, knocked down, or broken
off.

Sampling error. A measure of the reliability of an
estimate, expressed as a percentage of the estimate. The
sampling errors given in this report correspond to one
standard error and are calculated as the square root of
the variance, divided by the estimate, and multiplied by
100. Indicated in statistical tables as “SE”.

Sapling. All live trees 1.0 through 4.9 inches d.b.h.

Sapling/seedling stand. A stand-size class of forest land
that is at least 10 percent stocked with live trees of which
half or more of such stocking is in saplings or seedlings
or both.

Sawlog. A log meeting regional standards of diameter,
length, and freedom from defect, including a minimum
8-foot length and a minimum top diameter inside bark
of 6 inches for softwoods and 8 inches for hardwoods.
(See specifications under Tree-Grade Classification.)

Sawlog portion. That part of the bole of a sawtimber tree
between the stump and the sawlog top.

Sawlog top. The point on the bole of a sawtimber tree
above which a sawlog cannot be produced. The
minimum sawlog top is 7.0 inches diameter outside bark
(d.o.b.) for softwoods and 9.0 inches d.o.b. for
hardwoods.

Sawtimber stand. A stand-size class of forest land that is
at least 10 percent stocked with live trees of which half
or more of such stocking is in poletimber or sawtimber
trees or both, and in which the stocking of sawtimber is
at least equal to that of poletimber.

Sawtimber tree. A live tree of commercial species at least
9.0 inches d.b.h. for softwoods or 11.0 inches for
hardwoods, containing at least one 12-foot sawlog or
two noncontiguous 8-foot sawlogs, and meeting regional
specifications for freedom from defect.

Sawtimber volume. Net volume in board feet, by the
International 1/4-inch rule, of sawlogs in sawtimber
trees. Net volume equals gross volume less deductions
for rot, sweep, and other defects that affect use for
lumber.

SE. See Sampling error.

Seedling. A live tree less than 1.0 inch d.b.h. and at least
1 foot tall.

Snag. Standing dead tree with most or all of its bark
missing that is at least 5.0 inches d.b.h. and at least 4.5
feet tall (does not include salvable dead).
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Softwoods. Coniferous trees, usually evergreen and
having needles or scalelike leaves.

Sound-wood volume. Tree volume of the central stem
from a 1-foot stump to a minimum top diameter outside
bark or a point where the stem breaks into limbs. Sound
cull portions are included. Rotten cull portions are
excluded. Most often expressed in cubic feet for live
trees.

Stand. A group of forest trees growing on forest land.

Stand origin. An indication of how the measured stand
originated: 100 percent natural, 100 percent artificial, or
a combination of both.

Stand-size class. A classification of forest land based on
the size class (that is, seedlings, saplings, poletimber, or
sawtimber) of the stocking of all live trees in the area.

State lands. Lands owned by the state or leased to the
state for 50 years or more.

Stocking. The degree of occupancy of land by trees
relative to the growth potential utilized by a site. It is
expressed as a percent of the “normal” value presented in
yield tables and stocking quides. Two categories of
stocking are used in this report: all live trees and
growing-stock trees. The relationships between the
classes and the percentage of the stocking standard are:
nonstocked (0 to 9); poorly stocked (10 to 34);
moderately stocked (35 to 59); fully stocked (60 to 100);
and overstocked (greater than 100).

Stump. The main stem of a tree from ground level to 1
foot above ground level, including the wood and bark.

Timberland. Forest land producing or capable of
producing crops of industrial wood (more than 20 cubic
feet per acre per year) and not withdrawn from timber
utilization (formerly known as commercial forest land).

Timber products. Roundwood (round timber) products
and manufacturing plant by-products harvested from
growing-stock trees on timberland; from other sources,
such as cull trees, salvable dead trees, limbs, tops, and
saplings; and from trees on noncommercial forest and
nonforest lands.

Timber removals. The growing-stock or sawtimber
volume of trees removed from the inventory for
roundwood products, plus logging residues, volume
destroyed during land clearing, and volume of standing
trees on land that was reclassified from timberland to
noncommercial forest land.

Top. The wood and bark of a tree above the
merchantable height (or above the point on the stem 4.0
inches in diameter outside bark); generally includes the
uppermost stem, branches, and twigs of the tree, but not
the foliage.

Tree class. A classification of the quality or condition of
trees for sawlog production. Tree class for sawtimber
trees is based on their current condition. Tree class for
poletimber trees is a prospective determination—a
forecast of their potential quality when they reach
sawtimber size (11.0 inches d.b.h. for hardwoods, 9.0
inches d.b.h. for softwoods).

Tree grade. A classification of sawtimber quality based
on guidelines for tree grades for hardwoods, white pine,
and southern pine. (Note: Red pine was graded using the
guidelines for southern pine.)

Trees. Woody plants that have well-developed stems and
that usually are more than 12 feet tall at maturity.

Unproductive forest land. Forest land that is incapable of
producing 20 cubic feet per acre per year of industrial
wood under natural conditions, because of adverse site
conditions.

Upper-stem portion. That part of the main stem or fork
of a sawtimber tree above the sawlog top to a diameter of
4.0 inches outside bark, or to the point where the main
stem or fork breaks into limbs.

Veneer log or bolt. A roundwood product from which
veneer is sliced or sawn that usually meets certain
minimum standards of diameter, length, and defect.

Volume suitable for pulpwood. The sound volume (only
rotten cull excluded) of growing-stock and rough trees.
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Appendix

Index to Tables

Resource Tables for 2002

Table 1.
Land area by land class, Pennsylvania, 2002.

Table 2.
Area of forest land by forest type, forest-type group, and
stand-size class, Pennsylvania, 2002.

Table 2 (SE)
Area of forest land by forest type, forest-type group, and
stand-size class, Pennsylvania, 2002.

Table 3.
Area of timberland by forest type, forest-type group, and
stand-size class, Pennsylvania, 2002.

Table 3. (SE)
Area of timberland by forest type, forest-type group, and
stand-size class, Pennsylvania, 2002.

Table 4.
Area of timberland by forest-type group and stocking
class of all live trees, Pennsylvania, 2002.

Table 4. (SE)
Area of timberland by forest-type group and stocking
class of all live trees, Pennsylvania, 2002.

Table 5.
Number of live trees (1.0+ inches d.b.h.) on forest land
by species and diameter class, Pennsylvania, 2002.

Table 5. (SE)
Number of live trees (1.0+ inches d.b.h.) on forest land
by species and diameter class, Pennsylvania, 2002.

Table 6.
Number of live trees (1.0+ inches d.b.h.) on timberland
by species and diameter class, Pennsylvania, 2002.

Table 6. (SE)
Number of live trees (1.0+ inches d.b.h.) on timberland
by species and diameter class, Pennsylvania, 2002.

Table 7.
Number of trees (5.0+ inches d.b.h.) on timberland by
species and tree class, Pennsylvania, 2002.

Table 7. (SE)
Number of trees (5.0+ inches d.b.h.) on timberland by
species and tree class, Pennsylvania, 2002.

Table 8.
Number of growing-stock trees (5.0+ inches d.b.h.) on
timberland by species and diameter class, Pennsylvania,
2002.

Table 8. (SE)
Number of growing-stock trees (5.0+ inches d.b.h.) on
timberland by species and diameter class, Pennsylvania,
2002.

Table 9.
Net volume of all trees (5.0+ inches d.b.h.) on
timberland by class of timber and species group,
Pennsylvania, 2002.

Table 9. (SE)
Net volume of all trees (5.0+ inches d.b.h.) on
timberland by class of timber and species group,
Pennsylvania, 2002.

Table 10.
Sound volume of all trees (5.0+ inches d.b.h.) on forest
land by species and diameter class, Pennsylvania, 2002.

Table 10. (SE)
Sound volume of all trees (5.0+ inches d.b.h.) on forest
land by species and diameter class, Pennsylvania, 2002.

Table 11.
Net volume of growing-stock trees on timberland by
species and forest-type group, Pennsylvania, 2002.

Table 11. (SE)
Net volume of growing-stock trees on timberland by
species and forest-type group, Pennsylvania, 2002.

Table 12.
Net volume of growing-stock trees on timberland by
species and diameter class, Pennsylvania, 2002.

Table 12. (SE)
Net volume of growing-stock trees on timberland by
species and diameter class, Pennsylvania, 2002.
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Table 13.
Net volume of sawtimber trees on timberland by species
and forest-type group, Pennsylvania, 2002.

Table 13. (SE)
Net volume of sawtimber trees on timberland by species
and forest-type group, Pennsylvania, 2002.

Table 14.
Net volume of sawtimber trees on timberland by species
and diameter class, Pennsylvania, 2002.

Table 14. (SE)
Net volume of sawtimber trees on timberland by species
and diameter class, Pennsylvania, 2002.

Table 15.
Sound biomass on forest land by species and
component, Pennsylvania, 2002.

Table 15. (SE)
Sound biomass on forest land by species and
component, Pennsylvania, 2002.

Resource Tables for 1989 (Revised)

Table 1.
Land area by land class, Pennsylvania, 1989.

Table 2.
Area of forest land by forest type, forest-type group, and
stand-size class, Pennsylvania, 1989.

Table 3.
Area of timberland by forest type, forest-type group, and
stand-size class, Pennsylvania, 1989.

Table 4.
Area of timberland by forest-type group and stocking
class of live trees, Pennsylvania, 1989.

Table 5.
Number of live trees (1.0+ inches d.b.h.) on forest land
by species and diameter class, Pennsylvania, 1989.

Table 6.
Number of live trees (1.0+ inches d.b.h.) on timberland
by species and diameter class, Pennsylvania, 1989.

Table 7.
Number of trees (5.0+ inches d.b.h.) on timberland by
species and tree class, Pennsylvania, 1989.

Table 8.
Number of growing-stock trees (5.0+ inches d.b.h.) on
timberland by species and diameter class, Pennsylvania,
1989.

Table 9.
Net volume of live trees (5.0+ inches d.b.h.) on
timberland by class of timber and species group,
Pennsylvania, 1989.

Table 10.
Sound volume of live trees (5.0+ inches d.b.h.) on forest
land by species and diameter class, Pennsylvania, 1989.

Table 11.
Net volume of growing-stock trees on timberland by
species and forest-type group, Pennsylvania, 1989.

Table 12.
Net volume of growing-stock trees on timberland by
species and diameter class, Pennsylvania, 1989.

Table 13.
Net volume of sawtimber trees on timberland by species
and forest-type group, Pennsylvania, 1989.

Table 14.
Net volume of sawtimber trees on timberland by species
and diameter class, Pennsylvania, 1989.
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Table 1.--Land area by land class, Pennsylvania, 2002a,b,c

(In thousands of acres)

                                                               Area
                  Land class

                                                Acres            Percent

           Rural timberland                    16,033.6             55.9              1.0
           Urban timberlandd                      134.3              0.5             23.1

         Total timberland                      16,167.9             56.4              1.0

         Reserved foreste                         375.3              1.3             16.0
         Unproductive forest                      108.9              0.4             27.9

           Total forest land                   16,652.1             58.1               .9

         Cropland                               4,760.6             16.6              3.5
         Pasture                                1,163.2              4.1              8.4
         Christmas tree plantationf                73.3              0.3             35.0
         Noncensus water                          102.3              0.4             21.0
         Other                                  5,931.1             20.7              3.0

           Total nonforest land                12,030.5             41.9              1.2

         Total areag                           28,682.6            100.0               .0

         SE                                          .0               .0

         a In this and other tables, a zero indicates that the data are
           negligible or the condition was not encountered in the sample.
         b Rows and columns in all tables may not sum due to rounding.
         c All estimates are derived from 60 percent (three panels) of the plots in this cycle.
         d Urban timberland previously classified as urban forest land
           (not part of the timberland estimate).
         e Reserve lands are estimated.
         f Christmas tree plantations previously classified as forest land.
         g Source: U.S. Department of Commerce, Bureau of Census, 2000.
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Table 2.--Area of forest land by forest type, forest-type group,
and stand-size class, Pennsylvania, 2002

(In thousands of acres)

                                                  Stand-size class
            Forest type         All
                                        Saw-      Pole-  Sapling and   Non-    classes      SE
                                       timber     timber   seedling   stocked

   Red pine                              15.2      17.4        .0        .0      32.6      43.9
   White pine                           109.6      24.6      32.3        .0     166.5      20.8
   White pine/hemlock                    38.3        .0        .0       2.4      40.7      46.6
   Hemlock                              287.7      19.8        .0        .0     307.5      17.0
   Scotch pine                            6.9      36.2      29.7        .0      72.9      30.9

     White/red pine group               457.8      98.0      62.0       2.4     620.1      11.3

   Red spruce                              .0       8.1        .0        .0       8.1     100.0
   White spruce                          10.0      10.8        .0        .0      20.7      70.8
   Norway spruce                          2.9      13.2       8.0        .0      24.1      57.3
   Tamarack                               5.2       9.4        .0        .0      14.6      73.6
   Larch plantation                        .0      15.6      11.4        .0      26.9      58.0

     Spruce/fir group                    18.1      57.0      19.4        .0      94.5      30.4

   Shortleaf pine                          .0        .0      10.3        .0      10.3     100.0
   Virginia pine                         36.4      24.4        .0        .0      60.8      34.8
   Eastern redcedar                        .0       5.6       1.8        .0       7.4      79.7
   Pitch pine                            33.5        .0        .0        .0      33.5      50.5
   Table mountain pine                    2.2        .0        .0        .0       2.2     100.0

     Loblolly/shortleaf group            72.2      30.0      12.1        .0     114.2      25.8

   Wh. pine/no.red oak/wh. ash           66.4        .0       1.6        .0      68.0      34.8
   Virginia pine/oak                     10.3      23.5       6.6        .0      40.3      45.8
   Other oak/pine                        25.1       9.9        .0        .0      35.0      51.1

     Oak/pine group                     101.7      33.4       8.2        .0     143.3      24.3

   Post, black, or bear oak              62.7        .0      29.8        .0      92.6      28.2
   Chestnut oak                         533.3     435.0      37.4        .0   1,005.7       9.3
   White oak/red oak/hickory            500.9     179.6      21.7        .0     702.2      11.3
   White oak                            209.4      94.5        .0        .0     303.9      17.3
   Northern red oak                     394.5      39.8       4.0        .0     438.3      14.2
   Y-poplar/wh. oak/no.red oak           44.4      20.5       9.9        .0      74.8      35.2
   Black locust                          34.1      52.8      84.9       5.9     177.7      20.2
   Sweetgum/yellow-poplar                 7.3        .0        .0        .0       7.3     100.0
   Black walnut                          44.3      19.8      24.9        .0      88.9      27.5
   Yellow-poplar                         77.0      24.3       2.4       3.9     107.5      25.7
   Hawthorn/reverting field                .0       5.6      61.5        .0      67.1      32.2
   Scarlet oak                           11.8      14.9        .0        .0      26.8      54.2
   Sassafras/persimmon                     .0      24.5        .0        .0      24.5      60.8
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   Table 2.-continued
(In thousands of acres)

                                                 Stand-size class
            Forest type  All
                                       Saw-      Pole-  Sapling and    Non-    classes      SE
                                      timber    timber    seedling    stocked

   Red maple/central hardwood           211.5     232.5      31.0        .0     475.0      13.5
   Mixed central hardwoods            2,521.8   1,338.3     179.1       2.9   4,042.1       4.2

     Oak/hickory group                4,653.0   2,482.0     486.7      12.7   7,634.3       2.5

   Black ash/Amer. elm/red maple         90.6      47.8      43.5      20.5     202.5      19.4
   Red maple(lowland)                     8.3      34.5      25.0        .0      67.8      34.9
   Red maple(upland)                    203.6     125.4      62.7        .0     391.6      14.5
   River birch/sycamore                  45.2        .0       4.7      10.4      60.3      37.9
   Cottonwood                            16.9        .0        .0        .0      16.9      71.2
   Willow                                16.9       1.8      12.4       4.7      35.8      46.0
   Sycamore/pecan/American elm           40.5        .0        .0       2.4      42.9      43.4
   American elm/green ash                 3.8      18.9      11.6        .0      34.4      47.1

     Elm/ash/red maple group            425.7     228.3     160.0      38.0     852.1       9.7

   Sugar maple/beech/yellow birch     1,546.5     361.0      33.3        .0   1,940.9       6.3
   Black cherry                         472.3     404.6     328.3      27.9   1,233.2       7.9
   Red maple/northern hardwoods         875.1     526.4     154.2      19.4   1,575.0       7.1
   Pin cherry/reverting field              .0      73.1     169.4        .0     242.5      18.6
   Mixed northern hardwoods             965.4     643.8     234.8        .0   1,844.0       6.6

     Northern hardwoods group         3,859.3   2,009.0     920.0      47.4   6,835.6       2.7

   Aspen                                 25.3     116.0     149.8       7.2     298.2      16.4
   Paper birch                            7.6      10.0        .0        .0      17.6      62.4
   Gray birch                              .0        .0      32.2        .0      32.2      49.5

     Aspen/birch group                   32.9     125.9     182.0       7.2     348.0      15.1

   Nonstocked                              .0        .0        .0      10.0      10.0     100.0

   All forest types                   9,620.8   5,063.5   1,850.3     117.5  16,652.1        .9

   SE                                     2.1       3.6       6.5      24.0        .9
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Table 2. (SE).--Area of forest land by forest type, forest-type group,
and stand-size class, Pennsylvania, 2002
(Standard error as percentage of total)

                                                 Stand-size class
            Forest type  All
                                        Saw-      Pole-   Sapling and  Non-    classes
                                       timber    timber    seedling   stocked

   Red pine                              61.1      62.6        .0        .0      43.9
   White pine                            25.3      53.1      51.2        .0      20.8
   White pine/hemlock                    49.1        .0        .0     100.0      46.6
   Hemlock                               17.6      70.6        .0        .0      17.0
   Scotch pine                           58.0      41.0      55.4        .0      30.9

     White/red pine group                13.3      27.0      37.6     100.0      11.3

   Red spruce                              .0     100.0        .0        .0     100.0
   White spruce                         100.0     100.0        .0        .0      70.8
   Norway spruce                        100.0      83.6      97.6        .0      57.3
   Tamarack                             100.0     100.0        .0        .0      73.6
   Larch plantation                        .0      68.7     100.0        .0      58.0

     Spruce/fir group                    64.1      39.2      71.3        .0      30.4

   Shortleaf pine                          .0        .0     100.0        .0     100.0
   Virginia pine                         45.9      53.1        .0        .0      34.8
   Eastern redcedar                        .0     100.0     100.0        .0      79.7
   Pitch pine                            50.5        .0        .0        .0      50.5
   Table mountain pine                  100.0        .0        .0        .0     100.0

     Loblolly/shortleaf group            33.1      47.1      86.5        .0      25.8

   Wh. pine/no.red oak/wh. ash           35.6        .0     100.0        .0      34.8
   Virginia pine/oak                    100.0      59.3     100.0        .0      45.8
   Other oak/pine                        59.4     100.0        .0        .0      51.1

     Oak/pine group                      29.2      51.2      82.8        .0      24.3

   Post, black, or bear oak              34.3        .0      49.8        .0      28.2
   Chestnut oak                          13.1      14.6      50.9        .0       9.3
   White oak/red oak/hickory             13.5      22.8      63.2        .0      11.3
   White oak                             20.6      31.4        .0        .0      17.3
   Northern red oak                      15.2      41.0      74.0        .0      14.2
   Y-poplar/wh. oak/no.red oak           44.4      70.8     100.0        .0      35.2
   Black locust                          48.3      35.1      30.1      71.1      20.2
   Sweetgum/yellow-poplar               100.0        .0        .0        .0     100.0
   Black walnut                          37.4      54.5      58.1        .0      27.5
   Yellow-poplar                         31.4      54.2     100.0     100.0      25.7
   Hawthorn/reverting field                .0     100.0      33.9        .0      32.2
   Scarlet oak                           82.1      72.2        .0        .0      54.2
   Sassafras/persimmon                     .0      60.8        .0        .0      60.8
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   Table 2. (SE).-continued

(Standard error as percentage of total)

                                                 Stand-size class
            Forest type         All
                                        Saw-     Pole-  Sapling and   Non-     classes
                                       timber    timber   seedling   stocked

   Red maple/central hardwood            20.2      19.6      54.3        .0      13.5
   Mixed central hardwoods                5.6       8.0      22.2     100.0       4.2

     Oak/hickory group                    3.7       5.5      13.0      63.0       2.5

   Black ash/Amer. elm/red maple         30.1      35.3      40.4      70.7      19.4
   Red maple(lowland)                   100.0      48.9      57.9        .0      34.9
   Red maple(upland)                     20.4      25.7      35.8        .0      14.5
   River birch/sycamore                  43.8        .0     100.0     100.0      37.9
   Cottonwood                            71.2        .0        .0        .0      71.2
   Willow                                71.1     100.0      81.6     100.0      46.0
   Sycamore/pecan/American elm           45.7        .0        .0     100.0      43.4
   American elm/green ash               100.0      63.5      82.2        .0      47.1

     Elm/ash/red maple group             14.1      18.2      22.1      49.0       9.7

   Sugar maple/beech/yellow birch         7.3      15.7      50.4        .0       6.3
   Black cherry                          13.6      13.6      16.0      43.0       7.9
   Red maple/northern hardwoods           9.8      13.1      23.0      45.7       7.1
   Pin cherry/reverting field              .0      35.7      21.9        .0      18.6
   Mixed northern hardwoods               9.4      11.5      19.5        .0       6.6

     Northern hardwoods group             4.1       6.2       9.4      31.5       2.7

   Aspen                                 57.6      26.3      23.7      73.1      16.4
   Paper birch                          100.0      79.1        .0        .0      62.4
   Gray birch                              .0        .0      49.5        .0      49.5

     Aspen/birch group                   49.9      25.0      21.4      73.1      15.1

   Nonstocked                              .0        .0        .0     100.0     100.0

   All forest types                       2.1       3.6       6.5      24.0        .9
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Table 3.--Area of timberland by forest type, forest-type group,
and stand-size class, Pennsylvania, 2002

(In thousands of acres)

                                                 Stand-size class
            Forest type         All
                                         Saw-     Pole-  Sapling and   Non-     classes     SE
                                        timber    timber   seedling   stocked

   Red pine                              15.2      17.4        .0        .0      32.6      43.9
   White pine                           109.6      24.6      32.3        .0     166.5      20.8
   White pine/hemlock                    38.3        .0        .0       2.4      40.7      46.6
   Hemlock                              287.7      19.8        .0        .0     307.5      17.0
   Scotch pine                            6.9      36.2      29.7        .0      72.9      30.9

     White/red pine group               457.8      98.0      62.0       2.4     620.1      11.3

   Red spruce                              .0       8.1        .0        .0       8.1     100.0
   White spruce                            .0      10.8        .0        .0      10.8     100.0
   Norway spruce                          2.9      13.2       8.0        .0      24.1      57.3
   Tamarack                               5.2       9.4        .0        .0      14.6      73.6
   Larch plantation                        .0      15.6      11.4        .0      26.9      58.0

     Spruce/fir group                     8.2      57.0      19.4        .0      84.5      31.9

   Shortleaf pine                          .0        .0      10.3        .0      10.3     100.0
   Virginia pine                         36.4      24.4        .0        .0      60.8      34.8
   Eastern redcedar                        .0       5.6       1.8        .0       7.4      79.7
   Pitch pine                            33.5        .0        .0        .0      33.5      50.5
   Table mountain pine                    2.2        .0        .0        .0       2.2     100.0

     Loblolly/shortleaf group            72.2      30.0      12.1        .0     114.2      25.8

   Wh. pine/no.red oak/wh. ash           66.4        .0       1.6        .0      68.0      34.8
   Virginia pine/oak                     10.3      23.5       6.6        .0      40.3      45.8
   Other oak/pine                        25.1       9.9        .0        .0      35.0      51.1

     Oak/pine group                     101.7      33.4       8.2        .0     143.3      24.3

   Post, black, or bear oak              62.7        .0      20.2        .0      83.0      30.1
   Chestnut oak                         516.0     414.8      37.4        .0     968.2       9.5
   White oak/red oak/hickory            472.3     179.6      21.7        .0     673.6      11.6
   White oak                            199.4      87.3        .0        .0     286.7      17.7
   Northern red oak                     365.2      39.8       4.0        .0     409.0      14.7
   Y-poplar/wh. oak/no.red oak           44.4      20.5       9.9        .0      74.8      35.2
   Black locust                          34.1      52.8      83.3       5.9     176.1      20.4
   Black walnut                          44.3      17.4      24.9        .0      86.5      28.1
   Yellow-poplar                         77.0      24.3       2.4       3.9     107.5      25.7
   Hawthorn/reverting field                .0       5.6      46.4        .0      52.0      36.1
   Scarlet oak                           11.8      14.9        .0        .0      26.8      54.2
   Sassafras/persimmon                     .0      24.5        .0        .0      24.5      60.8
   Red maple/central hardwood           202.0     232.5      31.0        .0     465.5      13.6
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   Table 3.-continued

  (In thousands of acres)

                                                 Stand-size class
            Forest type        All
                                       Saw-     Pole-   Sapling and   Non-    classes       SE
                                      timber    timber    seedling   stocked

   Mixed central hardwoods            2,474.5   1,318.1     168.6       2.9   3,964.1       4.2

     Oak/hickory group                4,503.7   2,432.0     450.0      12.7   7,398.3       2.6

   Black ash/Amer. elm/red maple         90.6      33.7      43.5      20.5     188.4      20.2
   Red maple(lowland)                     8.3      24.3      12.3        .0      44.9      41.7
   Red maple(upland)                    192.8     125.4      62.7        .0     380.8      14.7
   River birch/sycamore                  45.2        .0       4.7        .0      49.9      40.8
   Cottonwood                            16.9        .0        .0        .0      16.9      71.2
   Willow                                16.9       1.8      12.2        .0      30.9      51.1
   Sycamore/pecan/American elm           40.5        .0        .0       2.4      42.9      43.4
   American elm/green ash                 3.8      18.9      11.6        .0      34.4      47.1

     Elm/ash/red maple group            415.0     204.1     147.0      22.9     789.1      10.0

   Sugar maple/beech/yellow birch     1,505.8     351.1      33.3        .0   1,890.3       6.4
   Black cherry                         462.3     404.6     311.7      27.9   1,206.7       8.0
   Red maple/northern hardwoods         865.3     515.4     154.2      19.4   1,554.2       7.2
   Pin cherry/reverting field              .0      70.5     169.4        .0     239.8      18.8
   Mixed northern hardwoods             945.2     614.0     234.8        .0   1,794.0       6.7

     Northern hardwoods group         3,778.6   1,955.7     903.4      47.4   6,685.1       2.8

   Aspen                                 25.3     106.2     144.9       7.2     283.5      16.7
   Paper birch                            7.6      10.0        .0        .0      17.6      62.4
   Gray birch                              .0        .0      32.2        .0      32.2      49.5

     Aspen/birch group                   32.9     116.1     177.1       7.2     333.3      15.3

   All forest types                   9,370.1   4,926.2   1,779.1      92.5  16,167.9       1.0

   SE                                     2.1       3.7       6.6      25.8       1.0
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Table 3 (SE).--Area of timberland by forest type, forest-type group,
and stand-size class, Pennsylvania, 2002
(Standard error as percentage of total)

                                                 Stand-size class
            Forest type         All
                                         Saw-     Pole-  Sapling and   Non-    classes
                                        timber    timber   seedling   stocked

   Red pine                              61.1      62.6        .0        .0      43.9
   White pine                            25.3      53.1      51.2        .0      20.8
   White pine/hemlock                    49.1        .0        .0     100.0      46.6
   Hemlock                               17.6      70.6        .0        .0      17.0
   Scotch pine                           58.0      41.0      55.4        .0      30.9

     White/red pine group                13.3      27.0      37.6     100.0      11.3

   Red spruce                              .0     100.0        .0        .0     100.0
   White spruce                            .0     100.0        .0        .0     100.0
   Norway spruce                        100.0      83.6      97.6        .0      57.3
   Tamarack                             100.0     100.0        .0        .0      73.6
   Larch plantation                        .0      68.7     100.0        .0      58.0

     Spruce/fir group                    73.4      39.2      71.3        .0      31.9

   Shortleaf pine                          .0        .0     100.0        .0     100.0
   Virginia pine                         45.9      53.1        .0        .0      34.8
   Eastern redcedar                        .0     100.0     100.0        .0      79.7
   Pitch pine                            50.5        .0        .0        .0      50.5
   Table mountain pine                  100.0        .0        .0        .0     100.0

     Loblolly/shortleaf group            33.1      47.1      86.5        .0      25.8

   Wh. pine/no.red oak/wh. ash           35.6        .0     100.0        .0      34.8
   Virginia pine/oak                    100.0      59.3     100.0        .0      45.8
   Other oak/pine                        59.4     100.0        .0        .0      51.1

     Oak/pine group                      29.2      51.2      82.8        .0      24.3

   Post, black, or bear oak              34.3        .0      63.4        .0      30.1
   Chestnut oak                          13.3      14.9      50.9        .0       9.5
   White oak/red oak/hickory             13.9      22.8      63.2        .0      11.6
   White oak                             21.1      33.0        .0        .0      17.7
   Northern red oak                      15.8      41.0      74.0        .0      14.7
   Y-poplar/wh. oak/no.red oak           44.4      70.8     100.0        .0      35.2
   Black locust                          48.3      35.1      30.6      71.1      20.4
   Black walnut                          37.4      60.5      58.1        .0      28.1
   Yellow-poplar                         31.4      54.2     100.0     100.0      25.7
   Hawthorn/reverting field                .0     100.0      38.6        .0      36.1
   Scarlet oak                           82.1      72.2        .0        .0      54.2
   Sassafras/persimmon                     .0      60.8        .0        .0      60.8
   Red maple/central hardwood            20.7      19.6      54.3        .0      13.6
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   Table 3 (SE).-continued

 (Standard error as percentage of total)

                                                 Stand-size class
            Forest type          All
                                        Saw-      Pole-  Sapling and  Non-    classes
                                       timber    timber   seedling   stocked

   Mixed central hardwoods                5.7       8.1      22.8     100.0       4.2

     Oak/hickory group                    3.8       5.6      13.6      63.0       2.6

   Black ash/Amer. elm/red maple         30.1      40.6      40.4      70.7      20.2
   Red maple(lowland)                   100.0      55.4      81.6        .0      41.7
   Red maple(upland)                     20.8      25.7      35.8        .0      14.7
   River birch/sycamore                  43.8        .0     100.0        .0      40.8
   Cottonwood                            71.2        .0        .0        .0      71.2
   Willow                                71.1     100.0      82.9        .0      51.1
   Sycamore/pecan/American elm           45.7        .0        .0     100.0      43.4
   American elm/green ash               100.0      63.5      82.2        .0      47.1

     Elm/ash/red maple group             14.2      19.2      22.9      64.2      10.0

   Sugar maple/beech/yellow birch         7.4      15.8      50.4        .0       6.4
   Black cherry                          13.7      13.6      16.4      43.0       8.0
   Red maple/northern hardwoods           9.8      13.2      23.0      45.7       7.2
   Pin cherry/reverting field              .0      36.9      21.9        .0      18.8
   Mixed northern hardwoods               9.5      11.7      19.5        .0       6.7

     Northern hardwoods group             4.2       6.3       9.5      31.5       2.8

   Aspen                                 57.6      27.2      23.7      73.1      16.7
   Paper birch                          100.0      79.1        .0        .0      62.4
   Gray birch                              .0        .0      49.5        .0      49.5

     Aspen/birch group                   49.9      25.8      21.4      73.1      15.3

   All forest types                       2.1       3.7       6.6      25.8       1.0
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   Table 4.--Area of timberland by forest-type group and stocking class of all live trees,
   Pennsylvania, 2002

   (In thousands of acres)

                                          Stocking class
       Forest-type       All
           group                      Poorly  Moderately   Fully     Over-    classes      SE
                          Nonstocked  stocked   stocked   stocked   stocked

    White/red pine             2.4      63.0     163.8     296.3      94.6     620.1      11.3
    Spruce/fir                  .0      16.4      46.0      21.9        .2      84.5      31.9
    Loblolly/shortleaf          .0       5.6      63.1      45.5        .0     114.2      25.8
    Oak/pine                    .0      25.3      15.6      99.9       2.6     143.3      24.3
    Oak/hickory               12.7     410.6   2,490.7   4,144.2     340.0   7,398.3       2.6
    Elm/ash/red maple         22.9     140.5     301.4     263.7      60.5     789.1      10.0
    Northern hardwoods        47.4     544.6   2,238.0   3,407.0     448.1   6,685.1       2.8
    Aspen/ birch               7.2      32.1     139.5     104.8      49.7     333.3      15.3

    Total                     92.5   1,238.1   5,458.3   8,383.3     995.8  16,167.9       1.0

    SE                        25.8       7.9       3.4       2.4       8.7       1.0
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Table 4 (SE).--Area of timberland by forest-type group and stocking
class of all live trees, Pennsylvania, 2002

(Standard error as percentage of total)

                                          Stocking class
      Forest-type        All
          group                       Poorly  Moderately   Fully     Over-    classes
                          Nonstocked  stocked   stocked   stocked   stocked

    White/red pine           100.0      34.5      23.1      16.3      30.1      11.3
    Spruce/fir                  .0      72.8      43.4      63.0     100.0      31.9
    Loblolly/shortleaf          .0     100.0      36.9      38.2        .0      25.8
    Oak/pine                    .0      59.9      71.5      29.4     100.0      24.3
    Oak/hickory               63.0      14.2       5.6       4.0      15.1       2.6
    Elm/ash/red maple         64.2      22.8      16.5      17.8      34.1      10.0
    Northern hardwoods        31.5      12.0       5.9       4.5      13.3       2.8
    Aspen/ birch              73.1      52.6      24.6      27.1      37.4      15.3

    Total                     25.8       7.9       3.4       2.4       8.7       1.0
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Table 9.--Net volume of all trees (5.0+ inches d.b.h.) on timberland by class of
timber and species group, Pennsylvania, 2002

(In millions of cubic feet)

  Species group
        Class of timber       All
                                              Other      Soft       Hard     species         SE
                                   Pines    softwoods  hardwoods  hardwoods

  Growing-stock trees:
    Sawtimber size:
      Sawlog portion                802.5    1,096.7    7,187.0    7,419.5   16,505.7        2.2
      Upper stem                     96.4      131.2    1,650.1    1,703.5    3,581.2        2.1

      Total sawtimber size          898.9    1,227.9    8,837.2    9,123.0   20,087.0        2.2
    Poletimber size                 264.5      370.6    4,492.5    4,081.3    9,209.0        1.8

    Total growing-stock trees     1,163.4    1,598.5   13,329.7   13,204.3   29,295.9        1.7

  Rough trees:
    Sawtimber size                   42.2      190.3      355.6      221.5      809.6        6.1
    Poletimber size                   3.2        3.2      238.4      136.3      381.1        5.3

    Total rough trees                45.4      193.5      594.0      357.8    1,190.7        4.6

  Rotten trees:
    Sawtimber size                    2.1        5.5       94.9      115.1      217.6        7.5
    Poletimber size                    .2         .2       22.1       19.6       42.1        9.7

    Total rotten trees                2.2        5.7      117.0      134.7      259.7        6.6

  Salvable deada trees:
    Sawtimber size                    4.9       10.9       21.8       32.8       70.4       17.2
    Poletimber size                   5.2        4.0       36.1       25.3       70.6        9.9

    Total salvable dead trees        10.1       14.9       57.9       58.1      141.0       10.2

  All classes                     1,221.1    1,812.6   14,098.6   13,755.0   30,887.2        1.7

  SE                                  9.3        7.6        2.5        2.3        1.7

    a Includes noncommercial species.
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Table 9 (SE).--Net volume of all trees (5.0+ inches d.b.h.) on timberland
by class of timber and species group, Pennsylvania, 2002

(Standard error as percentage of total)

                                                  Species group
        Class of timber  All
                                                Other      Soft       Hard      species
                                   Pines     softwoods  hardwoods  hardwoods

  Growing-stock trees:
    Sawtimber size:
      Sawlog portion                 10.7        8.7        3.4        3.0        2.2
      Upper stem                     10.6        8.3        3.2        2.8        2.1

      Total sawtimber size           10.7        8.7        3.4        2.9        2.2
    Poletimber size                  12.0        8.9        2.6        2.7        1.8

    Total growing-stock trees         9.5        7.9        2.6        2.4        1.7

  Rough trees:
    Sawtimber size                   18.3       14.6        9.6        8.8        6.1
    Poletimber size                  33.8       37.1        7.5        7.0        5.3

    Total rough trees                17.4       14.4        6.9        6.2        4.6

  Rotten trees:
    Sawtimber size                   61.2       40.2       12.3        9.8        7.5
    Poletimber size                  70.4       72.9       11.9       14.6        9.7

    Total rotten trees               56.9       38.9       10.4        8.8        6.6

  Salvable deada trees:
    Sawtimber size                   42.8       52.9       25.3       26.9       17.2
    Poletimber size                  29.7       34.3       14.3       15.1        9.9

    Total salvable dead trees        25.7       40.0       13.8       17.0       10.2

  All classes                         9.3        7.6        2.5        2.3        1.7

    a Includes noncommercial species.
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      Table 1.--Land area by land class, Pennsylvania, 1989a,b

      (In thousands of acres)

                                                                Area
                  Land class
                                                 Acres            Percent

           Rural timberland                    16,030.3             55.9               .7
           Urban timberlandc                      141.2              0.5             18.5

         Total timberland                      16,171.5             56.4               .7

         Reserved forestd                         448.3              1.6             10.8
         Unproductive forest                       83.6              0.3             25.2

           Total forest land                   16,703.4             58.2               .6

         Cropland                               4,923.9             17.2              2.5
         Pasture                                1,362.3              4.7              5.9
         Christmas tree plantatione                67.5              0.2             28.7
         Noncensus water                           81.9              0.3             25.8
         Other                                  5,543.7             19.3              2.4

           Total nonforest land                11,979.2             41.8               .8

         Total areaf                           28,682.6            100.0               .0

         SE                                          .0               .0

         a In this and other tables, a zero indicates that the data are
           negligible or the condition was not encountered in the sample.
         b Rows and columns in all tables may not sum due to rounding.
         c Urban timberland previously classified as urban forest land
           (not part of the timberland estimate).
         d Reserve lands are estimated.
         e Christmas tree plantations previously classified as forest land.
         f Source: U.S. Department of Commerce, Bureau of Census, 2000.
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  Table 2.--Area of forest land by forest type, forest-type group,
  and stand-size class, Pennsylvania, 1989

  (In thousands of acres)

                                                  Stand-size class
          Forest type  All
                                        Saw-      Pole-  Sapling and   Non-    classes     SE
                                       timber    timber    seedling   stocked

   Jack pine                               .0       5.6        .0        .0       5.6     100.0
   Red pine                              15.3      20.1       5.6        .0      41.1      34.9
   White pine                            50.4      16.1      36.5       6.6     109.6      22.4
   White pine/hemlock                    46.2       5.9        .0        .0      52.1      31.8
   Hemlock                              249.7      16.2        .0        .0     265.9      13.8
   Scotch pine                            9.9      38.4       5.5        .0      53.8      31.8

     White/red pine group               371.5     102.4      47.6       6.6     528.2       9.7

   White spruce                            .0      11.8        .0        .0      11.8      70.8
   Norway spruce                           .0      16.3        .0        .0      16.3      57.8
   Tamarack                                .0        .0      11.0        .0      11.0      70.7

     Spruce/fir group                      .0      28.2      11.0        .0      39.2      37.9

   Virginia pine                         43.6      22.5       5.2        .0      71.3      26.0
   Eastern redcedar                       5.9        .0       6.0        .0      11.9      70.7
   Pitch pine                            10.6      11.2        .0        .0      21.8      48.8

     Loblolly/shortleaf group            60.1      33.7      11.2        .0     104.9      21.9

   Wh. pine/no.red oak/wh. ash           45.0      10.6       5.5        .0      61.1      29.8
   Eastern redcedar/hardwood               .0        .0      17.2        .0      17.2      57.8
   Virginia pine/oak                     14.7      21.2       5.2        .0      41.1      35.5
   Other oak/pine                        10.4      33.9        .0        .0      44.3      35.4

     Oak/pine group                      70.1      65.8      27.9        .0     163.7      18.2

   Post, black, or bear oak              65.2        .0      22.3        .0      87.5      25.1
   Chestnut oak                         297.0     393.3      50.7        .0     741.0       8.2
   White oak/red oak/hickory            414.9     221.4      16.5        .0     652.7       9.0
   White oak                             97.7     166.6      11.3        .0     275.7      14.0
   Northern red oak                     282.2      75.9      10.1        .0     368.3      11.6
   Y-poplar/wh. oak/no.red oak           45.1       5.1        .0        .0      50.2      32.6
   Black locust                           5.6      44.9      26.7      16.4      93.6      24.1
   Black walnut                            .0      22.8        .0        .0      22.8      47.1
   Yellow-poplar                         27.9      10.5      11.5        .0      49.8      33.4
   Hawthorn/reverting field                .0       6.5      77.0       5.5      89.0      25.1
   Scarlet oak                           29.0      16.7        .0        .0      45.7      35.6
   Sassafras/persimmon                     .0      27.8      43.3        .0      71.0      27.8
   Red maple/central hardwood           110.3     254.1      50.4        .0     414.8      11.4
   Mixed central hardwoods            2,457.9   1,819.6     593.1        .0   4,870.6       2.7
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   Table 2.-continued
  (In thousands of acres)

                                               Stand-size class
          Forest type All
                                       Saw-      Pole-  Sapling and   Non-    classes      SE
                                      timber    timber    seedling   stocked

     Oak/hickory group                3,832.9   3,065.3     912.8      21.9   7,832.9       1.8

   Sweetbay/swamp tupelo/red mple          .0       5.5        .0        .0       5.5     100.0

     Oak/gum/cypress group                 .0       5.5        .0        .0       5.5     100.0

   Black ash/Amer. elm/red maple        101.7      47.7      73.3       5.6     228.3      15.3
   Red maple(lowland)                      .0      15.7      17.3        .0      33.0      41.2
   Red maple(upland)                     96.7      97.8      50.2      21.5     266.2      14.2
   River birch/sycamore                  43.5      11.4       5.4        .0      60.3      30.2
   Cottonwood                              .0      11.1        .0        .0      11.1      71.0
   Willow                                11.0       5.3      66.9        .0      83.3      23.7
   Sycamore/pecan/American elm           17.1        .0        .0        .0      17.1      57.8
   American elm/green ash                 6.1      22.0       5.6        .0      33.7      40.9

     Elm/ash/red maple group            276.1     210.9     218.8      27.1     732.9       8.4

   Sugar maple/beech/yellow birch     1,783.7     655.0     128.5       9.9   2,577.1       3.8
   Black cherry                         238.5     314.5     385.8       5.6     944.4       7.1
   Red maple/northern hardwoods         530.0     600.5     193.1        .0   1,323.6       6.0
   Pin cherry/reverting field             5.7      26.8     168.8      10.4     211.6      15.8
   Mixed northern hardwoods             763.7     689.9     433.5       5.8   1,892.9       5.1

     Northern hardwoods group         3,321.6   2,286.6   1,309.6      31.7   6,949.5       2.0

   Aspen                                 14.6     196.4      76.3        .0     287.3      13.7
   Paper birch                             .0      16.4        .0        .0      16.4      56.7
   Gray birch                              .0        .0      32.6        .0      32.6      40.7

     Aspen/birch group                   14.6     212.8     108.8        .0     336.3      12.6

   Nonstocked                              .0        .0        .0      10.4      10.4      71.2

   All forest types                   7,947.0   6,011.1   2,647.6      97.7  16,703.4        .6

   SE                                     1.8       2.4       3.9      23.6        .6
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  Table 2 (SE).--Area of forest land by forest type, forest-type group,
  and stand-size class, Pennsylvania, 1989
  (Standard error as percentage of total)

                                               Stand-size class
            Forest type All
                                        Saw-      Pole- Sapling and   Non-    classes
                                       timber    timber   seedling   stocked

   Jack pine                               .0     100.0        .0        .0     100.0
   Red pine                              54.8      50.5     100.0        .0      34.9
   White pine                            33.4      57.8      38.0     100.0      22.4
   White pine/hemlock                    34.3     100.0        .0        .0      31.8
   Hemlock                               14.3      57.8        .0        .0      13.8
   Scotch pine                           71.1      38.0     100.0        .0      31.8

     White/red pine group                11.6      23.1      33.5     100.0       9.7

   White spruce                            .0      70.8        .0        .0      70.8
   Norway spruce                           .0      57.8        .0        .0      57.8
   Tamarack                                .0        .0      70.7        .0      70.7

     Spruce/fir group                      .0      44.8      70.7        .0      37.9

   Virginia pine                         33.6      50.0     100.0        .0      26.0
   Eastern redcedar                     100.0        .0     100.0        .0      70.7
   Pitch pine                            70.8      71.0        .0        .0      48.8

     Loblolly/shortleaf group            29.1      40.9      70.9        .0      21.9

   Wh. pine/no.red oak/wh. ash           34.8      70.7     100.0        .0      29.8
   Eastern redcedar/hardwood               .0        .0      57.8        .0      57.8
   Virginia pine/oak                     58.1      50.2     100.0        .0      35.5
   Other oak/pine                        70.7      40.8        .0        .0      35.4

     Oak/pine group                      27.5      28.9      44.8        .0      18.2

   Post, black, or bear oak              29.0        .0      50.0        .0      25.1
   Chestnut oak                          13.3      11.7      32.4        .0       8.2
   White oak/red oak/hickory             11.2      15.7      57.9        .0       9.0
   White oak                             23.3      18.1      70.7        .0      14.0
   Northern red oak                      13.4      26.3      71.1        .0      11.6
   Y-poplar/wh. oak/no.red oak           34.5     100.0        .0        .0      32.6
   Black locust                         100.0      35.4      44.8      57.7      24.1
   Black walnut                            .0      47.1        .0        .0      47.1
   Yellow-poplar                         44.8      70.8      70.8        .0      33.4
   Hawthorn/reverting field                .0     100.0      26.8     100.0      25.1
   Scarlet oak                           45.2      57.7        .0        .0      35.6
   Sassafras/persimmon                     .0      44.7      35.4        .0      27.8
   Red maple/central hardwood            22.3      14.5      33.5        .0      11.4
   Mixed central hardwoods                4.2       5.1       9.3        .0       2.7
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   Table 2 (SE).-continued
  (Standard error as percentage of total)

                                               Stand-size class
          Forest type  All
                                        Saw-      Pole-  Sapling and   Non-    classes
                                       timber    timber    seedling   stocked

     Oak/hickory group                    3.1       3.7       7.3      49.7       1.8

   Sweetbay/swamp tupelo/red mple          .0     100.0        .0        .0     100.0

     Oak/gum/cypress group                 .0     100.0        .0        .0     100.0

   Black ash/Amer. elm/red maple         22.7      33.4      27.8     100.0      15.3
   Red maple(lowland)                      .0      58.2      58.1        .0      41.2
   Red maple(upland)                     23.2      23.6      33.4      50.0      14.2
   River birch/sycamore                  35.5      70.7     100.0        .0      30.2
   Cottonwood                              .0      71.0        .0        .0      71.0
   Willow                                70.7     100.0      25.9        .0      23.7
   Sycamore/pecan/American elm           57.8        .0        .0        .0      57.8
   American elm/green ash               100.0      50.0     100.0        .0      40.9

     Elm/ash/red maple group             13.6      16.0      15.4      44.7       8.4

   Sugar maple/beech/yellow birch         4.9       8.7      20.5      71.1       3.8
   Black cherry                          14.5      12.8      11.5     100.0       7.1
   Red maple/northern hardwoods           9.7       9.2      16.2        .0       6.0
   Pin cherry/reverting field           100.0      44.8      18.0      70.7      15.8
   Mixed northern hardwoods               8.2       8.7      11.2     100.0       5.1

     Northern hardwoods group             3.4       4.4       6.0      41.0       2.0

   Aspen                                 59.3      16.7      26.3        .0      13.7
   Paper birch                             .0      56.7        .0        .0      56.7
   Gray birch                              .0        .0      40.7        .0      40.7

     Aspen/birch group                   59.3      16.0      21.8        .0      12.6

   Nonstocked                              .0        .0        .0      71.2      71.2

   All forest types                       1.8       2.4       3.9      23.6        .6
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 Table 3.--Area of timberland by forest type, forest-type group,
 and stand-size class, Pennsylvania, 1989

 (In thousands of acres)

                                                  Stand-size class
          Forest type  All
                                        Saw-      Pole-  Sapling and    Non-   classes     SE
                                       timber    timber    seedling    stocked

   Jack pine                               .0       5.6        .0        .0       5.6     100.0
   Red pine                              15.3      20.1       5.6        .0      41.1      34.9
   White pine                            50.4      16.1      32.0        .0      98.4      23.6
   White pine/hemlock                    46.2       5.9        .0        .0      52.1      31.8
   Hemlock                              249.7      16.2        .0        .0     265.9      13.8
   Scotch pine                            9.9      38.4       5.5        .0      53.8      31.8

     White/red pine group               371.5     102.4      43.1        .0     517.0       9.8

   White spruce                            .0       5.6        .0        .0       5.6     100.0
   Norway spruce                           .0      11.3        .0        .0      11.3      70.7
   Tamarack                                .0        .0      11.0        .0      11.0      70.7

     Spruce/fir group                      .0      16.9      11.0        .0      27.9      44.7

   Virginia pine                         43.6      22.5       5.2        .0      71.3      26.0
   Eastern redcedar                       5.9        .0       6.0        .0      11.9      70.7
   Pitch pine                            10.6      11.2        .0        .0      21.8      48.8

     Loblolly/shortleaf group            60.1      33.7      11.2        .0     104.9      21.9

   Wh. pine/no.red oak/wh. ash           45.0      10.6       5.5        .0      61.1      29.8
   Eastern redcedar/hardwood               .0        .0      11.1        .0      11.1      70.7
   Virginia pine/oak                     14.7      21.2       5.2        .0      41.1      35.5
   Other oak/pine                        10.4      33.9        .0        .0      44.3      35.4

     Oak/pine group                      70.1      65.8      21.8        .0     157.6      18.5

   Post, black, or bear oak              65.2        .0      22.3        .0      87.5      25.1
   Chestnut oak                         280.9     370.4      45.1        .0     696.4       8.5
   White oak/red oak/hickory            386.5     216.0      11.6        .0     614.1       9.3
   White oak                             97.7     166.6       5.5        .0     269.9      14.1
   Northern red oak                     265.3      75.9      10.1        .0     351.3      11.9
   Y-poplar/wh. oak/no.red oak           45.1       5.1        .0        .0      50.2      32.6
   Black locust                           5.6      44.9      26.7      16.4      93.6      24.1
   Black walnut                            .0      22.8        .0        .0      22.8      47.1
   Yellow-poplar                         22.5      10.5      11.5        .0      44.4      35.4
   Hawthorn/reverting field                .0       6.5      72.4       5.5      84.5      25.9
   Scarlet oak                           29.0      16.7        .0        .0      45.7      35.6
   Sassafras/persimmon                     .0      27.8      43.3        .0      71.0      27.8
   Red maple/central hardwood           110.3     248.7      50.4        .0     409.4      11.5
   Mixed central hardwoods            2,397.5   1,765.0     572.2        .0   4,734.7       2.8



67

   Table 3.-continued
(In thousands of acres)

                                                Stand-size class
            Forest type        All
                                       Saw-      Pole-  Sapling and   Non-    classes      SE
                                      timber    timber    seedling   stocked

     Oak/hickory group                3,705.6   2,977.0     871.1      21.9   7,575.6       1.8

   Black ash/Amer. elm/red maple         96.6      47.7      61.4       5.6     211.2      15.9
   Red maple(lowland)                      .0      15.7      12.2        .0      27.8      45.1
   Red maple(upland)                     96.7      97.8      50.2      15.9     260.6      14.4
   River birch/sycamore                  43.5       5.6        .0        .0      49.1      33.4
   Cottonwood                              .0      11.1        .0        .0      11.1      71.0
   Willow                                11.0       5.3      61.4        .0      77.7      24.4
   Sycamore/pecan/American elm           17.1        .0        .0        .0      17.1      57.8
   American elm/green ash                 6.1      22.0       5.6        .0      33.7      40.9

     Elm/ash/red maple group            271.0     205.1     190.7      21.5     688.3       8.6

   Sugar maple/beech/yellow birch     1,739.4     616.7     128.5       9.9   2,494.5       3.9
   Black cherry                         232.5     314.5     380.0       5.6     932.6       7.2
   Red maple/northern hardwoods         519.3     583.9     187.5        .0   1,290.7       6.1
   Pin cherry/reverting field             5.7      26.8     168.8      10.4     211.6      15.8
   Mixed northern hardwoods             748.4     668.0     433.5       5.8   1,855.7       5.2

     Northern hardwoods group         3,245.3   2,209.8   1,298.3      31.7   6,785.1       2.1

   Aspen                                 14.6     196.4      70.6        .0     281.7      13.8
   Paper birch                             .0      16.4        .0        .0      16.4      56.7
   Gray birch                              .0        .0      17.0        .0      17.0      57.8

     Aspen/birch group                   14.6     212.8      87.6        .0     315.1      13.0

   All forest types                   7,738.2   5,823.5   2,534.6      75.1  16,171.5        .7

   SE                                     1.8       2.5       4.0      26.7        .7
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 Table 3 (SE).--Area of timberland by forest type, forest-type group,
 and stand-size class, Pennsylvania, 1989
 (Standard error as percentage of total)

                                                  Stand-size class
            Forest type All
                                        Saw-      Pole- Sapling and    Non-   classes
                                       timber    timber   seedling    stocked

   Jack pine                               .0     100.0        .0        .0     100.0
   Red pine                              54.8      50.5     100.0        .0      34.9
   White pine                            33.4      57.8      41.0        .0      23.6
   White pine/hemlock                    34.3     100.0        .0        .0      31.8
   Hemlock                               14.3      57.8        .0        .0      13.8
   Scotch pine                           71.1      38.0     100.0        .0      31.8

     White/red pine group                11.6      23.1      35.4        .0       9.8

   White spruce                            .0     100.0        .0        .0     100.0
   Norway spruce                           .0      70.7        .0        .0      70.7
   Tamarack                                .0        .0      70.7        .0      70.7

     Spruce/fir group                      .0      57.7      70.7        .0      44.7

   Virginia pine                         33.6      50.0     100.0        .0      26.0
   Eastern redcedar                     100.0        .0     100.0        .0      70.7
   Pitch pine                            70.8      71.0        .0        .0      48.8

     Loblolly/shortleaf group            29.1      40.9      70.9        .0      21.9

   Wh. pine/no.red oak/wh. ash           34.8      70.7     100.0        .0      29.8
   Eastern redcedar/hardwood               .0        .0      70.7        .0      70.7
   Virginia pine/oak                     58.1      50.2     100.0        .0      35.5
   Other oak/pine                        70.7      40.8        .0        .0      35.4

     Oak/pine group                      27.5      28.9      50.0        .0      18.5

   Post, black, or bear oak              29.0        .0      50.0        .0      25.1
   Chestnut oak                          13.7      12.0      34.6        .0       8.5
   White oak/red oak/hickory             11.6      15.9      70.8        .0       9.3
   White oak                             23.3      18.1     100.0        .0      14.1
   Northern red oak                      13.9      26.3      71.1        .0      11.9
   Y-poplar/wh. oak/no.red oak           34.5     100.0        .0        .0      32.6
   Black locust                         100.0      35.4      44.8      57.7      24.1
   Black walnut                            .0      47.1        .0        .0      47.1
   Yellow-poplar                         50.1      70.8      70.8        .0      35.4
   Hawthorn/reverting field                .0     100.0      27.8     100.0      25.9
   Scarlet oak                           45.2      57.7        .0        .0      35.6
   Sassafras/persimmon                     .0      44.7      35.4        .0      27.8
   Red maple/central hardwood            22.3      14.7      33.5        .0      11.5
   Mixed central hardwoods                4.3       5.2       9.5        .0       2.8
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   Table 3 (SE).-continued
  (Standard error as percentage of total)

                                               Stand-size class
            Forest type         All
                                        Saw-      Pole-  Sapling and   Non-    classes
                                       timber    timber    seedling   stocked

     Oak/hickory group                    3.2       3.8       7.5      49.7       1.8

   Black ash/Amer. elm/red maple         23.5      33.4      30.2     100.0      15.9
   Red maple(lowland)                      .0      58.2      71.0        .0      45.1
   Red maple(upland)                     23.2      23.6      33.4      57.7      14.4
   River birch/sycamore                  35.5     100.0        .0        .0      33.4
   Cottonwood                              .0      71.0        .0        .0      71.0
   Willow                                70.7     100.0      26.7        .0      24.4
   Sycamore/pecan/American elm           57.8        .0        .0        .0      57.8
   American elm/green ash               100.0      50.0     100.0        .0      40.9

     Elm/ash/red maple group             13.8      16.3      16.6      50.0       8.6

   Sugar maple/beech/yellow birch         4.9       9.1      20.5      71.1       3.9
   Black cherry                          14.6      12.8      11.6     100.0       7.2
   Red maple/northern hardwoods           9.8       9.4      16.4        .0       6.1
   Pin cherry/reverting field           100.0      44.8      18.0      70.7      15.8
   Mixed northern hardwoods               8.3       8.9      11.2     100.0       5.2

     Northern hardwoods group             3.4       4.5       6.0      41.0       2.1

   Aspen                                 59.3      16.7      27.4        .0      13.8
   Paper birch                             .0      56.7        .0        .0      56.7
   Gray birch                              .0        .0      57.8        .0      57.8

     Aspen/birch group                   59.3      16.0      24.3        .0      13.0

   All forest types                       1.8       2.5       4.0      26.7        .7
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 Table 4.--Area of timberland by forest-type group and stocking class of all
 live trees, Pennsylvania, 1989

 (In thousands of acres)

                                           Stocking class
       Forest-type      All
           group                      Poorly  Moderately   Fully     Over-   classes        SE
                          Nonstocked  stocked   stocked   stocked   stocked

    White/red pine              .0      42.3     121.8     237.3     115.6     517.0       9.8
    Spruce/fir                  .0       5.5      11.1      11.3        .0      27.9      44.7
    Loblolly/shortleaf          .0      11.1      22.0      66.7       5.2     104.9      21.9
    Oak/pine                    .0      11.3      46.8      94.0       5.5     157.6      18.5
    Oak/hickory               21.9     295.0   1,912.9   4,799.6     546.2   7,575.6       1.8
    Elm/ash/red maple         21.5      66.8     267.5     304.4      28.0     688.3       8.6
    Northern hardwoods        31.7     232.2   1,628.4   4,194.0     698.8   6,785.1       2.1
    Aspen/ birch                .0       5.3     106.6     167.9      35.3     315.1      13.0

    Total                     75.1     669.5   4,117.1   9,875.2   1,434.6  16,171.5        .7

    SE                        26.7       8.8       3.2       1.6       5.8        .7
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Table 4 (SE).--Area of timberland by forest-type group and stocking
class of all live trees, Pennsylvania, 1989

(Standard error as percentage of total)

                                          Stocking class
      Forest-type      All
          group                      Poorly  Moderately   Fully     Over-    classes
                         Nonstocked  stocked   stocked   stocked   stocked

    White/red pine              .0      35.4      21.4      14.7      20.9       9.8
    Spruce/fir                  .0     100.0      70.7      70.7        .0      44.7
    Loblolly/shortleaf          .0      70.9      50.1      28.0     100.0      21.9
    Oak/pine                    .0      70.7      33.5      24.1     100.0      18.5
    Oak/hickory               49.7      13.7       5.0       2.7       9.8       1.8
    Elm/ash/red maple         50.0      29.1      14.2      13.3      44.7       8.6
    Northern hardwoods        41.0      15.1       5.4       3.0       8.5       2.1
    Aspen/ birch                .0     100.0      23.0      18.0      39.1      13.0

    Total                     26.7       8.8       3.2       1.6       5.8        .7
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Table 9.--Net volume of all trees (5.0+ inches d.b.h.) on timberland by class
of timber and species group, Pennsylvania, 1989

(In millions of cubic feet)

                                                Species group
       Class of timber       All
                                              Other      Soft      Hard      species         SE
                                   Pines   softwoods  hardwoods  hardwoods

  Growing-stock trees:
    Sawtimber size:
    Poletimber size                 276.6      334.8    4,328.7    4,623.3    9,563.4        1.2

    Total growing-stock trees       276.6      334.8    4,328.7    4,623.3    9,563.4        1.2

  Rough trees:
    Sawtimber size                   27.8       31.9      238.4      194.8      492.9        4.1
    Poletimber size                   2.2        3.3      217.3      186.0      408.7        4.2

    Total rough trees                30.0       35.2      455.7      380.8      901.7        3.1

  Rotten trees:
    Sawtimber size                    1.6        4.1       57.2       83.5      146.4        4.8
    Poletimber size                    .1         .1       10.3        9.2       19.7        6.4

    Total rotten trees                1.7        4.2       67.5       92.7      166.1        4.3

  Salvable deada trees:
  All classes                       308.3      374.2    4,851.9    5,096.8   10,631.2        1.2

  SE                                  9.7        5.9        1.9        1.7        1.2

    a Includes noncommercial species.
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 Table 9 (SE).--Net volume of all trees (5.0+ inches d.b.h.) on timberland
 by class of timber and species group, Pennsylvania, 1989

 (Standard error as percentage of total)

                                              Species group
        Class of timber  All
                                               Other       Soft       Hard     species
                                   Pines     softwoods   hardwoods  hardwoods

  Growing-stock trees:
    Sawtimber size:
    Poletimber size                  10.4        6.1        2.0        1.8        1.2

    Total growing-stock trees        10.4        6.1        2.0        1.8        1.2

  Rough trees:
    Sawtimber size                   20.9       15.1        6.0        5.4        4.1
    Poletimber size                  26.8       22.6        6.2        5.5        4.2

    Total rough trees                19.5       14.4        4.7        4.1        3.1

  Rotten trees:
    Sawtimber size                   26.8       21.0        6.8        6.6        4.8
    Poletimber size                  71.8       71.8        9.0        8.5        6.4

    Total rotten trees               25.7       20.5        6.0        6.0        4.3

  Salvable deada trees:
  All classes                         9.7        5.9        1.9        1.7        1.2

    a Includes noncommercial species.
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McWilliams, William H.; Alerich, Carol A.; Devlin, Daniel A.; Lister, Andrew J.; Lister,
Tonya W.; Sterner, Stephen L.; Westfall, James A. 2004. Annual inventory
report for Pennsylvania’s forests: results from the first three years.
Resour. Bull. NE-159. Newtown Square, PA: U.S. Department of Agriculture,
Forest Service, Northeastern Research Station. 95 p.

In 2000, the USDA Forest Service’s Forest Inventory and Analysis (FIA) program
implemented a new system for inventory and monitoring Pennsylvania’s forests.
The most salient feature of the new inventory process will be a nearly threefold
improvement in timeliness. This report summarizes the results for the first 3 years of
annual inventory measurements. The area of forest land in Pennsylvania has
remained stable since a previous inventory in 1989. The State’s forests continue to
mature as larger trees and an increase in inventory volume were recorded. A
separate study of tree seedlings revealed a general lack of regeneration in half of
stands in which regeneration should be adequate.

Keywords: forest composition; forest health; sustainability; timber volume; tree
regeneration



Headquarters of the Northeastern Research Station is in Newtown Square,
Pennsylvania. Field laboratories are maintained at:

Amherst, Massachusetts, in cooperation with the University of Massachusetts
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Parsons, West Virginia
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