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About Forest Inventory and Analysi

Foreword

The U.S. Department of Agriculture Forest
Service, Southern Research Station’s

(SRS) Forest Inventory and Analysis (FIA)
Research Work Unit and cooperating State
forestry agencies conduct annual forest
inventories of resources in the 13 Southern
States (Alabama, Arkansas, Florida,
Georgia, Kentucky, Louisiana, Mississippi,
North Carolina, Oklahoma, South Carolina,
Tennessee, Texas, and Virginia), the
Commonwealth of Puerto Rico, and the
U.S. Virgin Islands. In order to provide
more frequent and nationally consistent
information on America’s forest resources,
all research stations and their respective
FIA work units conduct annual surveys
with a common sample design. These
surveys are mandated by law through

the Agricultural Research Extension and
Education Reform Act of 1998 (Farm Bill).

The primary objective in conducting these
inventories is to gather the resource infor-
mation needed to formulate sound forest
policies, provide information for economic
development, develop forest programs, and
provide a scientific basis to monitor forest
ecosystems. These data are used to provide
an overview of forest resources includ-

ing, but not limited to, forest area, forest
ownership, forest type, stand structure,
timber volume, growth, removals, mortal-
ity, and management activity. In addition,
less intensive assessments are done that
help address issues of ecosystem health;
such assessments include information about
invasive species, down woody material,
and tree crown condition. This information
is applicable at the multi-State, individual
State, and survey unit level; it provides the
necessary background for initiation of more
intensive studies of critical situations but is
not designed to reflect resource conditions
at very small scales.

More information about Forest Service
resource inventories is available in “Forest
Resource Inventories: An Overview” (U.S.
Department of Agriculture Forest Service
1992). More detailed information about
sampling methodologies used in the annual
FIA inventories can be found in “The
Enhanced Forest Inventory and Analysis
Program—National Sampling Design and
Estimation Procedures” (Bechtold and
Patterson 2005).

Tabular data for the FIA reports are
designed to provide a comprehensive array
of forest resource statistics. The 35 core
tables that complement this report are
found in appendix A and can be down-
loaded from http://srsfia2.fs.fed.us/states/
texas.shtml.

Additional data for those seeking special-
ized information for other Southern States
are available at http://srstia2.fs.fed.us/.

Online data query tools for specific loca-
tions, landowner survey results, timber
output trends, and estimates of carbon and
biomass are available at http://www.fia.
fs.fed.us/tools-data/other/default.asp.

Additional information about any aspect of
SRS FIA surveys may be obtained from:

Forest Inventory and Analysis
Research Work Unit

U.S. Department of Agriculture

Forest Service

Southern Research Station

4700 Old Kingston Pike

Knoxville, TN 37919

Telephone: 865-862-2000

William G. Burkman
Program Manager
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Introduction

Introduction

This resource bulletin presents the findings
of the first statewide forest survey of the
254 counties in Texas. This report covers
the eighth survey of 43 counties in east
Texas and 50 percent of the data for the
first survey of 211 counties in central and
west Texas conducted during the period
2004-08. Baseline data on the extent,
condition, and classification of forest land
and associated timber volumes, as well as
forest landowner and forest health char-
acteristics, are evaluated at the State and
region level. Forest ownership and land
use patterns, along with growth, removals,
and mortality, were also evaluated for east
Texas.

Northwest

Estimates of forest resources are reported
at multiple scales. The most common scales
discussed in this report are the State,
region, and unit level. The State of Texas

is divided into seven Forest Inventory

and Analysis (FIA) units and two regions
(fig. 1). The seven FIA units are labeled (1)
Southeast, (2) Northeast, (3) North Central,
(4) South, (5) West Central, (6) Northwest,
and (7) West. The eastern region, or east
Texas, is made up of units 1 and 2, while
the rest of the State is considered the
western region, or central and west Texas,
consisting of units 3 through 7.

The first forest reports of east Texas
were for the 1935 survey (Cruikshank
1938, Cruikshank and Eldredge 1939).

Figure 1—Survey units of east and central/west Texas, 2008.



Subsequent surveys were in 1953-55 (U.S.
Department of Agriculture Forest Service
1956), 1965 (Sternitzke 1967a, 1967b), 1975
(Murphy 1976), 1986 (McWilliams and
Lord 1988), 1992 (Rosson 2000), and 2003
(Rudis and others 2008).

The Southern Research Station’s (SRS) FIA
Program and the Texas A&M Forest Service
initiated an inventory of the 254 coun-

ties in Texas in 2004 and completed the
field survey in 2008. The information also
is contained in the Forest Inventory and
Analysis database and represents the full
complement (all five panels) of data for east
Texas and 50 percent of the first annualized

Introduction

inventory data collected in central and west
Texas. The current information is based on
3,763 plots for east Texas and 10,053 plots
for central and west Texas.

For comparative accounting and national
reporting purposes, forest inventory and
monitoring procedures have been stan-
dardized at the national level. Details
about the methods are documented in
appendix B and include comparisons with
previous methods and warnings about
interpreting data that seem to indicate
trends extending over multiple surveys.
Appendix C discusses reliability of the data,
and appendix D lists tree species recorded.

Live oaks in Washington County, TX.



Forest Area

Texas contained 171.9 million acres of total
area, of which 167.5 million acres was land
and 4.4 million acres was water, accord-
ing to the U.S. Census (U.S. Department of
Commerce 2001) (table 1). The 2008 forest
survey estimated that the land area con-
sisted of 62.5 million acres of forest land or
36 percent of the total acres. Central and
west Texas comprised the majority of the
total acres with 149.5 million acres, but
only 34 percent of those acres were forest
land. East Texas had 22.4 million total
acres, including 12.1 million acres of forest )
land. Total nonforest land for the State was Survey unit
105.0 million acres, of which 91 percent
was in central and west Texas.

Area (million acres)

Figure 2—Area of forest land by forest survey unit, Texas, 2008.

Of the 62.5 million acres of forest land

in Texas identified by the current forest
survey, most was in central and west Texas
region (fig. 2). Twenty-nine percent, or

Table 1—Area by region, survey unit, and land status, Texas, 2008

Unreserved Reserved
Region and Total All Timber- Un- Un- Nonforest
survey unit area forest Total land productive Total Productive productive land
thousand acres

East

Southeast 12,500.1 6,793.7 6,667.0 6,637.9 29.1 126.7 126.7 0.0 5,061.0
Northeast 9,918.0 5,334.9 5,334.9 5,326.9 8.0 0.0 0.0 0.0 4,293.4

Total 22,418.1 12,128.6 12,001.9 11,964.8 371 126.7 126.7 0.0 9,354.4
Central/West

North Central 22,7775 6,779.8 6,728.3 1,923.3 4,805.0 51.5 41.0 10.5 15,457.9
South 26,625.6 9,136.4 9,115.3 359.7 8,755.7 21.1 211 0.0 15,066.9
West Central 31,604.1 18,138.3 18,043.7 190.5 17,853.2 94.7 0.0 94.7 13,153.9
Northwest 44,939.2 10,834.0 10,806.9 18.8 10,788.1 27.1 0.0 271 33,913.0
West 23,526.5 5,465.7 5,382.2 9.1 5,373.1 83.5 0.0 83.5 18,037.6

Total 149,472.9 50,354.2 50,076.4 2,501.4 47,5751 277.9 62.1 215.8 95,629.3
All units 171,891.0 62,482.8 62,078.2 14,466.2 47,612.0 404.6 188.8 215.8 104,983.8

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

Census
water

645.4
289.7

935.1

539.8
2,422.3
311.8
192.1
23.3

3,489.3
4,424.5



18.1 million acres, of the State’s forest land
was in the west central unit. The northwest
unit made up another 17 percent, followed
closely by the south unit with 15 percent.
When compared to the proportion of forest
land in relation to total land area of each
survey unit, forest land comprised 57
percent of the west central unit, 24 percent
of the northwest unit, and 34 percent of the
south unit.

The proportion of land area in forest land
in Texas’ 254 counties ranged from 0 to 91
percent. Throughout the State, 21 coun-
ties had >73 percent of their land area in
forest land (fig. 3). The west central and

Figure 3—Percent of forest land by county, Texas, 2008.

southeast units had the densest concentra-
tion of forest land, with 16 of the 21 coun-
ties having >73 percent of their land area in
forest land. Sixteen counties, concentrated
mainly in the northwest unit, had no forest
land.

Forest land consists of three components:
(1) timberland, (2) reserved forest, and

(3) unproductive forest (or woodland).
Timberland is forest land that is capable

of producing at least 20 cubic feet of wood
volume per year. Texas had an estimated
14.5 million acres of timberland. East Texas
comprises 83 percent, or 12.0 million acres,
of the timberland acres, while estimates for
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central and west Texas were slightly more Y —
than 2.5 million acres (fig. 4). Reserved I
forest land included restricted-use areas

such as national or State parks, monu- 104 — — — b

ments, wildlife refuges, recreation sites,

or other similarly protected areas where
timber harvesting is severely limited or
prohibited. Less than 1 percent, or 404,600
acres, of the forest area was classified as
reserved, while 53 percent of the reserved /[N N Wl
land was classified as unproductive. Central
and west Texas made up the majority of
reserved forest with 277,900 acres, while <
east Texas remained fairly stable since & O By &
2003, at 126,700 acres. Unproductive ®
forest land, also referred to as woodland,
does not meet the minimum productivity Figure 4—Area of timberland by survey unit, Texas, 2008.

Area (million acres)

Survey unit

Loblolly pine in Houston County, TX.




requirements. Unproductive forest land is northeast units had the densest concentra-
generally characterized by sterile soils, poor tion of timberland, with six of the seven
drainage, high elevation, rockiness, lack counties having >72 percent of their land
of rainfall, or steep slopes. At the time of area in timberland. One hundred and sixty-
the 2008 inventory, the area of unproduc- two counties, concentrated mainly in the
tive forest land was 47.6 million acres. The western units, had no timberland.

eastern region made up less than a tenth of
a percent, or 37,100 acres, of the estimated
unproductive land.

Timberland area in east Texas had
increased slightly from 11.7 million acres in
2003 to 12.0 million acres in 2008 (fig. 6).

The proportion of land area in timberland In fact, timberland area in east Texas has
in Texas’ 254 counties ranged from 0 to remained fairly stable for >50 years. Area
91 percent. Throughout the State, seven of timberland in the southeast unit had
counties had >72 percent of their land area fluctuated slightly, while the northeast unit
in timberland (fig. 5). The southeast and had shown a slight upward trend.
— FIA units
Percent
o
—11-16
C17-31
[ 32-54
I 55-71
N - 72-91
xk_.'\’Ta\_

Figure 5—Percent of timberland by county, Texas, 2008.
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Figure 6—Timberland area by survey unit and survey year,
east Texas.

Ownership

FIA classifies forest land ownership into
two general categories: (1) private lands,
and (2) public lands. Private lands are
subdivided into individuals, forest industry,
and corporate. Public forest land includes
national forest, other Federal lands (for
example, U.S. Fish and Wildlife, U.S.
Department of Energy, and Department

of Defense), State, county, and munici-

pal lands. Figure 7 shows the distribution
of ownership of Texas’ forest land as of
2008. As has typically been the case, most
(72 percent) of Texas’ 62.5 million acres

of forest land was owned by private indi-
viduals. Corporate ownerships controlled
18 percent, while forest industry controlled
another 4 percent. Public land was only

6 percent, or 3.6 million acres.

Private individual landowners controlled
the majority (52 percent) of east Texas’
12.0 million acres of timberland and
another 21 percent was controlled by
private corporations, more than a twofold
increase since the 2003 survey (fig. 8).
Forest industry ownership of timberland

National
forest Other
1% corporate

18%

Forest

industry

4%

Other public
5%

Private
individual
72%

Total 62.5 million acres

Figure 7—Percent of forest land by ownership class,
Texas, 2008.

Other
corporate
21%

Other public
3%

Forest
industry
19%
Private
individual
52% National
forest

5%

Total 12.0 million acres

Figure 8—Percent of timberland by ownership class, east
Texas, 2008.



continued to decline, dropping to 19
percent. Only 8 percent of east Texas’ tim-
berland was publicly owned, as national
forest and other Federal lands, State lands,
and local lands.

Millions of acres of east Texas’ timber-
land have changed hands over the years,
particularly acres once belonging to forest
industry. The downward trend in forest
acres owned by forest industry has contin-
ued since noted in the 2003 report (Rudis
and others 2008). As of 2008, forest indus-
try owned 2.2 million acres, which was
1.2 million fewer acres than were under
industry management just 5 years ago
(table 2). Some of these former forest indus-
try acres are now owned by private indi-
viduals, while others are under corporate
ownership.

Table 2—Area of timberland by ownership
class and survey year, east Texas, 2003 and
2008

Survey year

Ownership class 2003 2008
acres
National forest 667.6 663.4
Other public 257.3 326.9
Forest industry 3,445.9 2,243.2
Other corporate 1,159.5 2,465.4
Nonindustrial private 6,126.6 6,266.0
Total 11,656.9 11,964.9

Other corporate timberland in east Texas
amounted to 2.5 million acres in 2008,

up from 1.2 million acres in 2003. These
timberland acres are largely held in timber
investment and management organiza-
tions, real estate investment trusts, limited
liability corporations, and similar entities.
When forest industry owned and managed
these timberland acres, there was some
assurance that they would remain in the
timber base and contribute to the State’s
wood supply. New landowners may have
other management goals and priorities in
mind. Future surveys will continue to track
changes in forest ownership and assess the
impact these changes have on the use and
management of Texas’ timberlands.

The care and management of the nearly
47.7 million acres of Texas forest land was
in the hands of some 451,000 individuals
(table 3). In east Texas, 6.4 million forest
land acres was controlled by 208,000 indi-
viduals, while 243,000 individuals control
38.4 million forest land acres in central and
west Texas. Predicting what these family
forest landowners intend to do with their
land is difficult without some knowledge

of their interests and ownership objectives.
The National Woodland Owner Survey
(NWOS) gathers statistics on these family
forest landowners and the land they own.
This information provides insight as to how
they might manage their forest land in the
years to come.



The size of a forested tract often indi-
Table 3—Area and number of family- cates how, or if, a forested parcel will be
owned forests by region, size of forest managed. The rule of thumb is that it is
landholdings, area, and ownership, not financially viable to manage for timber
UEE, 20 products on parcels <10 acres in size. This
holds true for east Texas, where the land

Area Ownership . . . -
Region and size of is more suitable for timber production. In
forest landholdings ~ Acres Number east Texas, 5 percent (346,000 acres) of
thousand the family forest land was in tracts ranging
from 1 to 9 acres (table 3). Family forest
East landholdings in tracts from 10 to <500
1-9 346 94 acres in size amounted to nearly 4.8 million
10-19 680 55 acres. In central and west Texas, 73 percent
20-49 914 31 (28.1 million acres) of the family forest land
50-99 1,125 17 was in tracts >500 acres.
100-199 813 6
200-499 1,236 4 Based on size of landholdings alone, the
500999 456 1 majority of Texas’ family forest land offers
1,000-4,999 655 <1 potential 'fo.r a variety of management
5.000-9,999 136 <1 opportunities. Many of these landowners
10,000+ 50 <1 realize the financial potential their lands

hold. In east Texas, land investments was
Total 6,411 208 ranked as important or very important
by some 116,000 family forest owners (72

Central/West
1-9 312 117 percent), potentially affecting some 5.4
10-19 167 15 million acres (table 4). Some 26,000 land-
20-49 1,269 47 owners (13 percent) ranked timber produc-
50-99 917 13 tion as an important objective. In central
100-199 3.132 21 and west Texas, 172,000 landowners (71
200-499 4525 16 percent) ranked land investments as an
500-999 4227 6 important objective. Seventy-eight percent
1,000-4,999 11,519 6 of family forest landowners, holding nearly
5.000-9,999 4,002 1 28.4 million acres, ranked passing the land
10,000+ 8.355 1 to their children as an important incentive.

Total 38,425 243



Table 4—Area and number of family-owned forests by region, reason, area, and
ownership for owning forest land, Texas, 2008

Area Ownership
Region and reason? Acres Number
thousand
East
To enjoy beauty or scenery 3,731 135
To protect nature and biologic diversity 3,213 106
For land investment 4,003 116
Part of home or vacation home? 3,030 149
Part of farm or ranch 2,919 103
Privacy 2,829 121
To pass land on to children or other heirs 4,051 114
To cultivate/collect nontimber rangeland and woodland products 593 28
For production of firewood or biofuel 555 18
For production of saw logs, pulpwood, or other timber products 2,642 26
Hunting or fishing 2,385 52
For recreation other than hunting or fishing 1,692 38
No answer 61 1
Central/West
To enjoy beauty or scenery 23,377 199
To protect nature and biologic diversity 18,436 149
For land investment 19,094 172
Part of home or vacation home? 21,147 180
Part of farm or ranch 29,572 170
Privacy 20,663 187
To pass land on to children or other heirs 28,359 190
To cultivate/collect nontimber rangeland and woodland products 2,689 27
For production of firewood or biofuel 1,160 9
For production of saw logs, pulpwood, or other timber products 1,342 8
Hunting or fishing 20,959 133
For recreation other than hunting or fishing 11,564 121
No answer 273 <1

4 Categories are not exclusive.
b nciudes primary and secondary residences.



Recent activity on some of these

privately owned acres provides evidence of
landowners taking advantage of the oppor-
tunities that owning forest land offers. Over
the past 5 years in east Texas, 2.2 million
acres have undergone a timber harvest,
another 1.6 million acres have been site
prepped for planting, and 2.1 million acres
have been planted (table 5). In central

and west Texas, 13.6 million acres have
undergone a timber harvest including land
cleared for range, another 14.7 million
acres have had improvements to wildlife
habitat, and 24.2 million acres have had
road and trail maintenance.

Knowing what family forest landowners
potentially have planned for their land
over the next 5 years adds to the positive
outlook for the long term. In east Texas,
57,000 owners with 2.1 million forested
acres plan to at least maintain their land as
forest while 10,000 owners with 853,000
acres already in their possession said they
plan to buy additional forest land (table 6).
In central and west Texas, 86,000 owners
with 16.0 million forested acres plan to at
least maintain their forest. Another 23,000
forest landowners with 5.2 million acres
already in their possession said they plan to
buy additional forest land.

Table 5—Area and number of family-owned forests by
region and forestry activity (past 5 years),

Texas, 2008

Region and activity?

East
Timber harvest
Collection of NTFP?
Site preparation
Tree planting
Fire hazard reduction
Application of chemicals
Road/trail maintenance

Wildlife habitat improvement

Posting land
Private recreation
Public recreation
None of the above

Central/West
Tree harvest
Collection of NTFP?
Fire hazard reduction
Application of chemicals
Road/trail maintenance

Wildlife habitat improvement

Insect/disease control
Control of invasive plant

4 Categories are not exclusive.

Area Ownership
Acres Number
thousand
2,186 27
526 37
1,568 19
2,123 39
1,717 33
1,506 35
2,310 25
1,507 18
2,847 49
2,855 56
426 4
767 24
13,559 58
2,034 9
7,540 93
18,618 62
24,210 38
14,708 32
4,632 15
18,261 144

b NTFP = nontimber forest products.



Table 6—Area and number of family-owned forests by region and landowners' future
(5 year) plans for their forest land, Texas, 2008

Area Ownership
Region and future plans? Acres Number
thousand
East
Leave it as is—no activity 1,351 60
Minimal activity to maintain forest land 2,107 57
Harvest firewood 877 20
Harvest saw logs or pulpwood 1,828 18
Collect nontimber forest products 285 7
Sell some or all of their forest land 668 16
Give some or all of their forest land to heirs 1,027 18
Subdivide some or all of their forest land and sell subdivisions 148 4
Buy more forest land 853 10
Convert some or all of their forest land to another use 297 9
Convert another land use to forest land 247 7
No current plans 843 46
Unknown 359 10
Other 321 8
No answer 120 2
Central/West
Leave it as is—no activity 7,456 115
Minimal activity to maintain rangeland and woodland land 16,030 86
Harvest firewood 5,587 46
Harvest saw logs or pulpwood — —
Collect nontimber rangeland and woodland products 518 1
Sell some or all of their rangeland and woodland land 2,466 85
Give some or all of their rangeland and woodland land to heirs 12,244 42
Subdivide some or all of their rangeland and woodland land and
sell subdivisions 255 1
Buy more rangeland and woodland land 5,176 23
Convert some or all of their rangeland and woodland land to
another use 1,003 3
Convert another land use to rangeland and woodland land 655 2
Graze livestock 33,469 106
No current plans 3,589 15
Unknown 1,671 5
Other 4,631 90

— = no sample for the cell.
4 Categories are not exclusive.



Forest-Type Groups

FIA identifies the two major forest types

as softwood and hardwood. Hardwood
area accounted for 44.5 million acres or

71 percent of the forest land, and softwood
represented 24 percent with 15.0 million
acres. The major forest types are grouped
to simplify the many possibilities of forest-
type description. The forest-type groups for
Texas are:

Softwood Hardwood

Longleaf-slash pine Oak-pine
Loblolly-shortleaf Oak-hickory

pine Oak-gum-cypress
Pinyon-juniper Elm-ash-cottonwood
Other eastern Other hardwoods

softwoods Woodland hardwoods

Exotic hardwoods

The dominant forest-type group in Texas
was woodland hardwoods, covering

23.4 million acres (table 7). Second in
dominance was the oak-hickory forest-
type group, covering 13.6 million acres.
Together, these two forest-type groups
covered 59 percent of Texas forest land.
Pinyon-juniper forest-type group was
ranked third with 9.5 million acres,
followed by loblolly-shortleaf pine forest-
type group with 5.0 million acres. The area
covered by the loblolly-shortleaf pine forest-
type group was all in the eastern two units
of the State, covering 41 percent of the area
of those units.

Hardwood forest types covered the
majority of forest land area in central and
west Texas, accounting for 37.7 million

Table 7—Area of forest land by forest-type group and region,

Texas, 2008

Forest-type group

Softwoods
Longleaf-slash pine
Loblolly-shortleaf pine
Pinyon-juniper
Other eastern softwoods

Total

Hardwoods
Oak-pine
Oak-hickory
Oak-gum-cypress
Elm-ash-cottonwood
Other hardwoods
Woodland hardwoods
Exotic hardwoods

Total
Nonstocked

All groups

Region

Central/

Total East West

acres

274.9 191.4 83.5
4,966.5 4,966.5 0.0
9,502.7 0.0 9,502.7
262.1 53.0 209.1

15,006.2 5,210.9 9,795.3

1,704.5 1,509.5 195.0
13,621.8 3,045.5 10,576.3
2,144.9 1,388.2 756.7
2,728.8 614.0 2,114.8
633.2 19.2 614.0
23,405.6 10.5 23,395.1
237.6 207.6 30.0

44,476.4 6,794.5 37,681.9

3,000.2 123.2 2,877.0

62,482.8 12,128.6 50,354.2

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.



acres (fig. 9). Softwood forest types
occupied 9.8 million acres of central
and west Texas’ forest land area.
Woodland hardwoods were the most
abundant forest-type group, cover-
ing 23.4 million acres, of which 95
percent was controlled by nonindus-
trial private forest (NIPF) landown-
ers (table 8). Oak-hickory forest type
ranked second, accounting for another
21 percent or 10.6 million acres.
Ninety-seven percent of the oak-hick-
ory forest type was controlled by NIPF
owners and the remaining 3 percent
was public land. Pinyon-juniper was
the predominant softwood forest-type
group, covering 9.5 million acres and
accounting for 97 percent of the soft-
wood forest-type group. Again, most
(94 percent) of the pinyon-juniper
forest-type group was controlled by
NIPF landowners.

Oak-gum-  Qak-hickory
cypress 21%
Elm-ash- 2%
cottonwood
4%

Oak-pine
<1%

Pinyon-juniper
19%

Other softwood
1%
Nonstocked
Other 6%
hardwood
1%
Total 50.4 million acres

Woodland
hardwoods

46%

Figure 9—Forest land by major forest-type groups, central and
west Texas, 2008.

Table 8—Area of forest land by forest-type group and ownership group, central and west

Texas, 2008
All
Forest-type group ownerships
Softwoods
Loblolly-shortleaf pine 83.5
Other eastern softwoods 209.1
Pinyon-juniper 9,502.7
Total 9,795.3
Hardwoods
Oak-pine 195.0
Oak-hickory 10,576.3
Oak-gum-cypress 756.7
Elm-ash-cottonwood 2,114.8
Other hardwoods 614.0
Woodland hardwoods 23,395.1
Exotic hardwoods 30.0
Total 37,681.9
Nonstocked 2,877.0
All groups 50,354.2

Ownership group

National Other Forest Nonindustrial
forest public industry private forest
acres

0.0 17.9 0.0 65.5
0.0 13.1 0.0 196.1
0.0 560.9 9.6 8,932.1
0.0 592.0 9.6 9,193.7
0.0 29.1 0.0 165.9
26.2 309.0 0.0 10,241.2
8.9 43.0 0.0 704.8
10.5 150.7 0.0 1,953.5
7.7 4.5 0.0 601.7
0.0 1,239.9 20.0 22,135.1
0.0 0.0 0.0 30.0
53.3 1,776.1 20.0 35,832.4
0.0 108.2 0.0 2,768.7
53.3 2,476.4 29.6 47,794.8

Numbers in columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05 for the cell.



Hardwood forest types made up the
majority of timberland area in east Texas,
accounting for 6.7 million acres (fig. 10).
Oak-hickory was the predominant hard-
wood forest-type group with 3.0 million
acres, followed by oak-pine covering 1.5
million acres and oak-gum-cypress cover-
ing 1.4 million acres. Eighty-four percent of
all east Texas” hardwood forest-types were
controlled by NIPF landowners. Softwood
forest types occupied 5.2 million acres

of east Texas’ timberland area. Loblolly-
shortleaf pine was the most abundant
forest-type group with 4.9 million acres
and composed the majority (95 percent) of
all softwood forest types. NIPF landowners
controlled 59 percent of the loblolly-short-
leaf forest-type group, while forest industry
ranked second with control of 28 percent
(table 9). East Texas’ softwood timber-
land area was split nearly equally between
natural pine stands (2.6 million acres) and
planted pine stands (2.5 million acres).

Oak-hickory Nonstocked
25% 1%

Oak-pine
13%

Oak-gum-
cyprgess Natural
o ine
1% F2)2%
Elm-ash-
cottonwood
5% Other

hardwood
2%

Planted pine
21%

Total 12.0 million acres

Figure 10—Timberland by major forest-type groups,
east Texas, 2008.

Table 9—Area of timberland by forest-type group and ownership group,

east Texas, 2008

All
Forest-type group ownerships
Softwoods
Longleaf-slash pine 191.4
Loblolly-shortleaf pine 4,919.1
Other eastern softwoods 53.0
Total 5,163.5
Hardwoods
Oak-pine 1,487.5
Oak-hickory 3,011.7
Oak-gum-cypress 1,355.4
Elm-ash-cottonwood 600.3
Other hardwoods 19.2
Woodland hardwoods 10.5
Exotic hardwoods 207.6
Total 6,692.2
Nonstocked 109.2
All groups 11,964.8

Ownership group

National Other Forest Nonindustrial
forest public industry private forest
thousand acres
115 0.0 112.9 67.0
546.7 58.0 1,390.6 2,923.7
0.0 6.2 0.0 46.8
558.2 64.2 1,503.5 3,037.5
459 39.1 206.0 1,196.5
35.0 76.6 203.4 2,696.7
18.2 83.3 280.3 973.6
6.0 32.0 8.7 553.6
0.0 0.0 0.0 19.2
0.0 0.0 0.0 10.5
0.0 23.7 21.0 162.8
105.1 254.8 719.3 5,613.0
0.0 7.9 20.4 80.9
663.4 326.9 2,243.2 8,731.4

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05 for the cell.
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Inventory Volume

Inventory Volume

In 2008 inventory of all-live tree volume
for Texas was 32.6 billion cubic feet. Sixty-
seven percent of the inventory was in
hardwoods and 33 percent in softwoods
(table 10). Sixty-four percent of the hard-
wood volume was in the central and west
Texas units, while 91 percent of the soft-
wood volume was in the east Texas units.
Thirty-two percent, or 10.4 billion cubic
feet, of the volume was in the southeast.
The northeast unit ranked second with
7.2 billion cubic feet, followed by the west
central with 6.2 billion cubic feet.

Of the 17.6 billion cubic feet of volume

in east Texas, 17.3 billion cubic feet (98
percent) was on timberland. Timberland
volume was up 3 percent from the reported
16.8 billion cubic feet in 2003 and 22
percent since 1992 (fig. 11). Softwood

volume was up 70 percent since 1975, while
hardwood increased 4.9 billion cubic feet
from the 2.9 billion cubic feet reported in
1975. Total volume on timberland has more
than doubled since 1975.

Volume (billion cubic feet)

1975 1986 1992 2003 2008
Survey year

Figure 11—Volume of live trees on timberland by survey year,
east Texas.

Table 10—Live-tree volume by region, survey unit, and
species group on forest land, Texas, 2008

Species group

Region and
survey unit Total Softwood Hardwood
million cubic feet
East
Southeast 10,429.8 6,426.9 4,003.0
Northeast 7,194.4 3,228.4 3,966.0
Total 17,624.2 9,655.2 7,969.0
Central/West
North Central 4,233.7 405.7 3,828.0
South 2,617.1 31.4 2,5685.7
West Central 6,170.9 123.2 6,047.7
Northwest 1,651.8 322.4 1,329.4
West 289.2 126.3 163.0
Total 14,962.7 1,008.9 13,953.7
All units 32,586.9 10,664.2 21,922.7

Numbers in rows and columns may not sum to totals due to

rounding.



ventory Volume

Softwood Inventory

There were 10.7 billion cubic feet
of softwood volume in the 2008
inventory (table 11). The major-
ity of the volume was in the
southeast unit; the next largest
volume was in the northeast unit.
Together, these two units made
up 91 percent of Texas’ softwood
volume. Using 2-inch diameter

at breast height (d.b.h.) classes to
describe the size distribution of
the softwood volume shows that
38 percent of the live-tree volume
was in trees 7.0 through 12.9
inches in d.b.h (fig. 12). Another
16 percent of the volume was in
trees >21.0 inches d.b.h. Most of
the larger trees were in the eastern
region and in particular the
southeast unit.
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Figure 12—Softwood volume on forest land by 2-inch diameter class
and survey unit, Texas, 2008.

Table 11—Softwood live-tree volume by region, survey unit, and diameter class on forest land, Texas, 2008

Diameter class (inches at breast height)

Region and Total 5.0- 7.0— 9.0-
survey unit volume 6.9 8.9 10.9
East
Southeast 6,426.9 485.2 760.0 808.4
Northeast 3,228.4 252.8 376.9 384.6
Total 9,655.2 738.0 1,136.9 1,193.0
Central/West
North Central 405.7 52.1 73.8 99.4
South 31.4 0.0 0.0 0.0
West Central 123.2 26.1 23.6 24.7
Northwest 322.4 40.9 54.5 50.9
West 126.3 24.8 26.1 16.0
Total 1,008.9 144.0 178.0 191.0
All units 10,664.2 881.9 1,314.8 1,384.0

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

11.0- 13.0— 15.0— 17.0- 19.0-
12.9 14.9 16.9 18.9 20.9 21.0+
million cubic feet
790.2 698.8 677.0 5703 463.4 1,173.8
438.7 404.4 369.8 307.3 220.2 473.6
1,228.9 1,103.2 1,046.8 877.5 6835 1,647.4
56.4 44.5 35.7 11.2 29.4 3.3
2.8 13.7 7.9 7.0 0.0 0.0
16.3 13.4 10.1 5.0 0.0 4.0
54.4 45.3 27.9 18.8 10.4 19.4
15.3 10.2 7.2 5.0 4.3 17.3
145.1 127.0 88.8 47.0 44 1 44.0
1,374.0 1,230.2 11,1356 9245 727.7 1,691.4



Inventory Volume

In 2008, the loblolly-shortleaf pine group
accounted for 85 percent of the softwood
inventory volume with over 9.1 billion
cubic feet (fig. 13). Western woodland
softwoods group accounted for another

5 percent of softwood volume with 558
million cubic feet, followed by other eastern
softwoods accounting for another 4 percent,
or 433 million cubic feet. Longleaf-slash
pine group accounted for only 3 percent,

or 313 million cubic feet, of the softwood
volume.

Longleaf and Western
slash pine 4 woodlands

3% softwood

5%

Other eastern

Almost 60 percent, or 6.4 billion cubic feet,
of the softwood volume was controlled by
NIPF landowners (fig. 14). National forests
controlled 18 percent, or 2.0 billion cubic
feet, of the softwood volume. Another 1.9
billion cubic feet of the softwood volume
was controlled by forest industry. Of the 9.1
billion cubic feet of loblolly and shortleat
pine 57 percent, or 5.2 billion cubic feet,
was controlled by NIPF landowners. Almost
all (98 percent) of the softwood volume
controlled by the national forest was
loblolly-shortleaf pine group. Fifty-seven
percent of the longleaf and slash pine was
controlled by forest industry.

Forest industry
Other 18%
Federal

2%

State and
local government

2%

U.S. Forest
Service

Loblolly and
shortleaf pine

85%

Total 10.7 billion cubic feet

Figure 13—Softwood volume on forest land by species group,
Texas, 2008.

18%

Nonindustrial
private
60%

Total 10.7 billion cubic feet

Figure 14—Volume of softwood on forest land by ownership,
Texas, 2008.



Inventory Volume

Texas forest land had 2.5 billion cubic Diameter distribution is another way to
feet of live-tree softwood volume, almost assess change of volume and perhaps

24 percent of which was in plantations offer insight for future volumes. During
(table 12). Almost all of this volume from the last three survey periods (1992, 2003,
plantations was in east Texas. The majority and 2008), softwood volumes in the 6- to
(68 percent) of the softwood volume from 12-inch diameter classes have shown
planted stands was in the southeast unit. steady increases (fig. 15). The volumes in
East Texas had 9.7 billion cubic feet of live- the 14- to 20-inch diameter classes have
tree softwood volume with 26 percent in tracked closely, indicating that incremental
planted stands. growth is replacing loss in those diameter

classes. The combined volumes in the
large diameters of >21 inches have steadily
increased since 1992.

In east Texas, softwood volume on tim-
berland increased from 9.2 billion cubic
in 2003 to 9.5 billion cubic feet in 2008.

1,800+
Table 12—Live-tree softwood volume by region, = 1,600 W 1992 [12003 (12008 _
survey unit, and stand origin on forest land, Texas, 3 —
2008 5 1,400+
S 1,200 -
Stand origin S . 000 M _ B
Region and s
survey unit Total Natural Planted Planted % 800+
- - - - million cubic feet - - - - percent S 600-
IS
400
East 3
Southeast 6,426.9 4,702.4 17244 27 = 2001
Northeast 3,228.4 2,423.4 804.9 25 0- - - - = - —
0/69 Q/zb(.b /\09 /\q/(.z’ /,\ng \‘69 \%. ‘LQQ’ q:\.gx
Total 9,655.2 7,125.9 2,529.4 26 o7 AT ¥ WY oY Y aY oY
Central/West Diameter class (inches)
North Central 405.7 403.1 2.6 1
South 314 314 0.0 0 Figure 15—Softwood volume on timberland by 2-inch diameter class
West Central 1232 1232 00 0 and survey year, east Texas.
Northwest 322.4 322.4 0.0 0
West 126.3 126.3 0.0 0
Total 1,008.9 1,006.3 2.6 0
All units 10,664.2 8,132.2 2,531.9 24

Numbers in rows and columns may not sum to totals due to
rounding.

0.0 = no sample for the cell or a value of >0.0 but <0.05.



Inventory Volume

Hardwood Inventory 25007 — —
There were 21.9 billion cubic feet of hard- @ 20004 [—JEast M Central/West
wood volume in the 2008 inventory 5

(table 13). The majority of the hardwood )

volume was in the west central unit, © 1,500+

accounting for 28 percent of the State’s 2

hardwood volume. The southeast and £ 1,000+

northeast units combined made up another °E>

36 percent of Texas” hardwood volume. 2 5001

Using 2-inch d.b.h. classes to describe the >

size distribution of the hardwood volume 0

shows that 40 percent of the live-tree 0,69 0,%9 /,\09 /\‘L(-b /\b‘g /,\69 \%9 ,799 (L\QX
volume was in trees 7.0 through 12.9 inches o7 AT Y WY oY (\'Q/ ,\qg/

in d.b.h. (fig. 16). Another 14 percent of the Diameter class (inches)

volume was from trees >21.0 inches d.b.h.

Figure 16—Volume of hardwood on forest land by 2-inch diameter
class and survey unit, Texas, 2008.

Table 13—Hardwood live-tree volume by region, survey unit, and diameter class on forest land, Texas, 2008

Diameter class (inches at breast height)

Region and Total 5.0— 7.0— 9.0- 11.0— 13.0— 15.0— 17.0— 19.0—
survey unit volume 6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 21.0+
million cubic feet
East
Southeast 4,003.0 368.9 445.9 487.7 466.2 469.3 399.2 325.0 266.0 774.8
Northeast 3,966.0 366.2 449.7 4825 490.8 4791 375.1 319.4 251.5 751.7
Total 7,969.0 735.1 895.6 970.2 957.0 948.4 774.3 644.5 517.5 1,526.4
Central/West
North Central  3,828.0 392.9 528.9 569.0 548.6 422.0 375.0 264.0 248.7 478.9
South 2,585.7 260.5 335.3 335.3 318.9 286.8 273.9 205.7 151.3 417.9
West Central 6,047.7 822.2 954.5 901.3 840.2 754.2 578.0 390.2 276.9 530.3
Northwest 1,329.4 168.9 203.5 212.7 183.8 145.8 102.4 87.1 61.9 163.2
West 163.0 29.8 32.6 26.0 26.6 11.4 10.0 6.7 10.2 9.7
Total 13,953.7 1,674.3 2,0549 2,044.3 1,918.1 1,620.2 1,339.2 953.6 749.0 1,600.1
All units 21,922.7 2,409.4 2,950.5 3,0144 2,875.1 2,568.6 2,113.5 1,598.1 1,266.5 3,126.5

Numbers in rows and columns may not sum to totals due to rounding.
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Inventory Volume

In 2008, the oak group accounted for 38
percent of the hardwood inventory volume
with nearly 8.4 billion cubic feet (fig. 17).
Western woodland hardwoods group
accounted for another 32 percent of hard-
wood volume with 7.1 billion cubic feet,
followed by other eastern soft hardwoods
accounting for 10 percent, or 2.3 billion
cubic feet.

Almost 88 percent, or 19.2 billion cubic
feet, of the hardwood volume was con-
trolled by NIPF landowners (fig.18). Forest
industry controlled 5 percent, or 1.1 billion
cubic feet of the hardwood volume. Public
ownerships controlled the remaining

7 percent of the hardwood volume.

Maple - Hickory
1% 3%

Sweetgum Oaks
Tupeloand 7% 38%
blackgum
2%  Ash
3%
Eastern
noncommercial
hardwoods
2%
Western Other eastern
woodland hard hardwoods
hardwoods 1%
32% Other eastern

soft hardwoods
Cottonwood 10%

and aspen
1%
Total 21.9 billion cubic feet 1.600 -

Figure 17—Volume of hardwood on forest land by species group,
Texas, 2008.

Volume (million cubic feet)
(o]
o
<

State and local
Forest  government
i Other Federal

3%

U.S. Forest
Service
2%

Nonindustrial
private
88%

Total 21.9 billion cubic feet

Figure 18—Volume of hardwood on forest land by
ownership, Texas, 2008.

In east Texas, hardwood volume on tim-
berland increased from 7.6 billion cubic
feet in 2003 to 7.8 billion cubic feet in
2008. During the last three survey periods
(1992, 2003, and 2008), hardwood volumes
have shown steady increases in almost all
diameter classes (fig.19). The volume in the
20-inch diameter class was the only class to
show a slight decrease between 2003 and
2008.

o2 22 o0 P P 00 @0 @ A

Q Y ¥ NG N N s s v

o° A Q° A 0y H° /\.0 Q.Q
N7 T T X

Diameter class (inches)

Figure 19—Hardwood volume on timberland by 2-inch diameter class
and survey year, east Texas.



Components of Change

Components of Change [ Gross growth [ Net growth
Net growth, removals, and mortality ’

(GRM) are the components of change § 1,000+

reported by FIA. Current estimates of GRM S

are based on the remeasurement of previ- S 800

ously forested plots (2003) that remained in 2

a forested condition in the 2008 inventory 2 6007

cycle. Forest plots have not been remea- 3

sured in central and west Texas, so the GEJ 4001

GRMs in this section will represent change 2 001

in forested plots only for east Texas. >

Estimates of each component are expressed 0 2003 2008
as the average annual value between 2004 Survey period

and 2008. Average annual net growth is

the total (or gross) growth minus mor- Figure 20—Average annual components of change for live trees by

tality. Net growth and removals reflect survey period, east Texas.

the forest dynamics (natural and human
induced) and were only slightly influenced
by forest area change. When net growth
exceeds removals, then net change is posi-
tive and inventory volume is increasing.
The opposite is true when removals exceed
net growth. These components of change
help evaluate how much and why the forest
inventory volume is changing.

removals on the same scale with total live-
tree volume for the survey period. The net
change (net growth minus removals) of 235
million cubic feet is the result of net growth
increasing while removals decreased.
Comparing net change to total volume,

the total inventory increased about 17
percent annually. This average annual net
increase is reflected in the increase of total
Figure 20 shows the total average annual inventory volume since the 2003 survey.
components of change of live-tree volume

for the last two FIA surveys in east Texas.

. . 5+ - — - — — — — — — — — —
While gross grovvth.mcreased for the 2008 = Net growth I Removals [ Volume
survey, both mortality and removals have =

. . Sl 19,6145
decreased since the 2003 inventory. Net 2
change remained positive in both inventory 2 16,799.9
cycles, showing an increase of 22 percent 315{ — — — —| | — — — — — —
between 2003 and 2008. é
. . 10— ———| |————— —
When assessing the impact of average °
annual net growth and removals, it is g 5
helpful to include total volume. Figure 21 K T 1 |\ o
presents average annual net growth and 795.5 737.3 968.4 733.2
I e | [ —
0 2003 2008

Survey period

Figure 21—Average annual net growth and removals for live trees
compared to volume by survey period, east Texas.
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Components of Change

Softwood Net Growth, Removals,
and Mortality

Softwood net growth averaged 650.2
million cubic feet per year from 2004 to
2008 in east Texas (fig. 22). This was a
19-percent increase from 546.4 million
cubic feet reported in 2003. The average
annual growth of the softwood inventory
represented 67 percent of the total average
annual growth (softwood and hardwood),
and was about 6.7 percent of the softwood
inventory.

At 547.3 million cubic feet per year, average
annual softwood removals represented 75
percent of all removals and only 5.6 percent
of the softwood inventory. Although
increasing by 6 percent (from 515.9 to 547.3
million cubic feet), softwood removals were
still less than net growth. The softwood

net growth to removals relationship was
still increasing the total softwood inven-
tory volume, at a higher rate than shown
in the 2003 survey. Softwood net growth
exceeded removals by 6 percent for the

[1Gross growth [ Net growth
I Mortality [ Removals

80— — — — — — — — — — — — — —

7004 — — — — — — — —

6001 |
500
4001
3001
2001

Volume (million cubic feet)

1001 -

2003

2008

Survey period

Figure 22—Average annual components of change for softwood

live trees by survey period, east Texas.

2003 survey, while it outpaced removals by
19 percent in 2008.

Softwood mortality also increased slightly.
Average annual mortality was 73.6 million
cubic feet in 2008, an increase of 2 percent
since 2003. Softwood mortality made up
50 percent of total mortality (softwood and
hardwood).

When assessing the impact of average
annual net growth and removals, it is
helpful to include total volume. Figure 23
presents average annual net growth and
removals on the same scale with total
live-tree volume for the survey period. The
net change (net growth minus removals)
of 103 million cubic feet was the result

of net growth increasing at a faster rate
than removals. Comparing net change to
total volume, the total softwood inven-
tory increased about 5 percent annually
from 2004 to 2008. This average annual
net increase was reflected in the increase
of total inventory volume since the 2003
survey.

Volume (billion cubic feet)
Clh
\
|
\
|
\

4_ 7777777

2_ 7777777
546.4 515.9

0 2003

650.2 547.3
2008

Survey period

Figure 23—Average annual net growth and removals for
softwood live trees compared to volume by survey period,

east Texas.
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Components of Change

Hardwood Net Growth, Removals,
and Mortality

Hardwood net growth averaged 318.2
million cubic feet per year from 2004 to
2008 in east Texas (fig. 24). This was a
28-percent increase from 249.1 million
cubic feet reported in 2003. The average
annual growth of the hardwood inventory
represented 33 percent of the total average
annual growth (softwood and hardwood),
and was about 3.2 percent of the hardwood
inventory.

At 185.9 million cubic feet per year, average
annual hardwood removals represented 25
percent of all removals and only 1.9 percent
of the hardwood inventory. Average annual
hardwood removals decreased 16 percent,
from 221.4 million cubic feet in 2003 to
185.9 million cubic feet in 2008.

With hardwood net growth increasing and
removals going down, the hardwood net
growth to removals relationship was still

increasing the total hardwood inventory
volume. Hardwood net growth exceeded
removals by 13 percent in 2003, while it
outpaced removals by 71 percent in 2008.

Hardwood mortality also decreased consid-
erably. Average annual mortality was 73.7
million cubic feet in 2008, a decrease of 31
percent since 2003. Hardwood mortality
made up 50 percent of total mortality (soft-
wood and hardwood).

Figure 25 presents average annual net
growth and removals on the same scale
with total live-tree volume for the survey
period. The net change (net growth minus
removals) of 132 million cubic feet was the
result of net growth increasing and remov-
als decreasing. Comparing net change to
total volume, the total hardwood inven-
tory increased about 30 percent annually
from 2004 to 2008. This average annual
net increase was reflected in the increase
of total inventory volume since the 2003
survey.

[1Gross growth [ Net growth 12— — — — — — — — — — = — —
I Mortality [ Removals [ Net growth [ Removals [_1Volume
40— — — — — — — — — — — — — — — = = 9,891.3
o
g 400+ — — — — — — — — —— — — — — — 5
2 7,578.0
Lo+ — — —| ——— = — 28 - T -
Q o
S a001— Sel | | .
5 2504 E
= 2004 o 44— | — = — —
= :
o 1907 1 S 24 — — — | | = = = -
£ - >
S 1004
2 o 2491 221.4 3182 185.9
= 5011 2003 2008
0 Survey period

2003 2008

Survey period
yp Figure 25—Average annual net growth and removals for

hardwood live trees compared to volume by survey period,

Figure 24—Average annual components of change for hardwood east Texas.

live trees by survey period, east Texas.



Forest Disturbance

Forest Disturbance

Forest land disturbance is part of

forest dynamics and can be separated

into two categories: (1) planned forest
management treatments, and (2) forest
disturbances, both of which are expressed
as average annual area estimates. Forest
treatments are part of the forest operations
management tools or silvicultural methods,
such as various harvesting systems, site
preparation, tree planting, prescribed
burning, or natural regeneration. Forest
disturbances include insect and disease
outbreaks, wildfires, weather events,
animal, grazing, and human activities such
as land clearing.

Forest Management Treatments

Some form of harvesting or timber stand
improvement occurred on 644,400 acres
annually from 2004 to 2008 (fig. 26). This
represented 1 percent of the total forest
land area each year. Final harvests averaged
173,700 acres each year during this survey

30— —— — — — — — — — — — — —

0+ — — — — — — — — — — — — —

Area (thousand acres)

Treatment

Figure 26—Average area treated annually by treatment type,

Texas, 2008.

or 0.3 percent of all forest land area. About
153,800 acres experienced a partial harvest
and 219,400 acres were thinned.

Tree planting occurred on 130,300 acres
each year, compared to 95,300 acres that
were regenerated naturally. Site preparation
occurred on 117,500 acres and 295,200
acres underwent some other form of
silvicultural practice.

Natural Disturbances

Most disturbances are natural occurrences
and have greatly contributed to forest
dynamics throughout history. Quite

often, disturbances affect small areas and
contribute to species richness. However,
some large-scale disturbances—such as
intense fires, insect and disease epidemics,
and major weather events—can be
catastrophic.

The largest area of damage, 27 percent,
resulted from fire events (fig. 27). Fire,
which greatly influences plant ecology

Area (thousand acres)

Disturbance

Figure 27—Average area disturbed annually by disturbance type,
Texas, 2008.
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Forest Disturbance

over time, caused about 191,500 acres of
damage annually. Fire damage includes
both wildfire and prescribed burning.
Disturbances from human activities
account for another 168,100 acres or 23
percent. Domestic animals caused damage
on 111,000 acres annually or 15 percent
of the total disturbance. The average

28

annual damage from weather was another
17 percent, amounting to 125,600 acres of
damage annually.

Damage from other disturbance agents
totaled about 121,800 acres annually:
diseases (63,900 acres), insects (29,200
acres), wild animals (12,900 acres), and
other natural events (15,800 acres).

Live oaks killed by oak wilt, Central Texas.



Timber Products and Utilization

Timber Products and
Utilization

Average annual timber removals from
timberland include the merchantable and
nonmerchantable volume of trees harvested
for products and whole trees or portions of
trees cut and left behind as logging residue.
Average annual removals volume also
includes trees removed due to land clear-
ing for agriculture or urban development
and timberland set aside by statute prohib-
iting tree harvesting. The latter removals
are considered land use change removals.
Total removals include harvested products,
logging residues, and land use removals and
are reported by broad species group at the
regional, State, FIA survey unit, or county
level for ownership, forest type, diameter
class, stand origin, and other variables.

Most FIA removal tables report only the
merchantable portion or volume from a
1-foot stump to the 4-inch top in cubic feet
for trees >5 inches d.b.h. For the saw-
timber portion of sawtimber-size trees,
removal volume is reported in board feet
(International Y4-inch log rule) as well.
Removal estimates are generated for the
sawtimber portion of growing-stock trees,
all other growing-stock trees =5 inches
d.b.h., and all live trees >5 inches d.b.h.,
which include rough and rotten cull trees.
It is best to think of these categories for
removals as subsets; sawtimber removals
are a subset of growing-stock removals,
growing-stock removals are a subset of all
live tree removals, and all of these are a
subset of total aboveground tree removals,
which include the volume of the stumps,
tops, and limbs to 1 inch in diameter.
Volume of removal trees <5 inches d.b.h.
have been considered noncommercial and
have not been reported on a routine basis.

Reporting removals in this fashion served
FIA and its users well for many decades
when dealing with the traditional timber
products such as saw logs, veneer logs,
poles, and other solid-wood forest products.
However, the traditional fiber products
industries (pulpwood, composite panel, and
mulch) along with the emerging bioenergy
industry have increased the utilization

of rough and cull trees, tops and limbs, a
portion of trees <5 inches d.b.h., and in
some cases, understory vegetation. These
industries’ use of nontraditional timber
products and other forest vegetation is
expected to increase dramatically.

The majority of timber bought and sold
commercially has been scaled by weight at
the destination mills for many years. The
forestry community has become familiar
with weight as a unit of measure for timber
products and has requested FIA to include
weight as a reporting unit for removals. The
cubic foot volumes have been converted to
green tons throughout this section by using
69.0 pounds of wood and bark per cubic
foot of solid wood for softwoods and 77.4
pounds of wood and bark per cubic foot of
solid wood for hardwoods. It is important to
keep in mind that this is fresh green weight
of wood and bark per cubic foot immedi-
ately after harvest.

This section focuses on total average annual
removals for all-live tree volume for trees
>5 inches d.b.h. expressed in cubic feet

and green tons. It also includes an estimate
of removals for stumps, tops, and limbs,
expressed as average annual harvest remov-
als from nonmerchantable sources. In
addition, an estimate of removals for trees
>5 inches is discussed under the section for
logging residue and is not included in total
annual removals.
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Timber Products and Utilization

Timber Products

The diverse forest products industry in
Texas is made up of a variety of mills,
ranging from small- to large-sized soft-
wood and hardwood sawmills, oriented
strand board mills, and plywood mills to
very large pulpmills. This section presents
estimates from industry surveys conducted
in 2003, 2005, and 2007 to determine

the output for timber products and plant
byproducts (Xu 2004, 2006, 2008). Data
used for this section were compiled from
the timber product output (TPO) database
and can be found at http://srsfia2.fs.fed.us.

Estimates of TPO and plant residues were
obtained from canvasses (questionnaires)
sent to all primary wood-using mills in
the State. The canvasses are used to deter-
mine the types and amount of roundwood
or timber (such as saw logs, pulpwood,
plywood and veneer, and poles) received
by each mill, the county of origin, the
species used, and how the mills disposed
of the bark and wood residues produced.
The canvasses were conducted every year
by personnel from the Texas A&M Forest
Service. These data are used to augment
the FIA annual inventory of all-live timber
removals by giving some idea of the pro-
portions that are used for timber products.
Individual TPO studies, or industry surveys,
are necessary to track trends and capture
changes in product output.

In 2003, volume harvested and deliv-
ered for products (including residential
fuelwood) from all sources totaled 674.4
million cubic feet (23.8 million green
tons) (table 14). Output volumes slightly
increased in 2005 to 707.0 million cubic
feet (25.0 million green tons) and declined
in 2007 to 634.3 million cubic feet (22.4
million green tons). Volume harvested for
softwood products in 2003 totaled 542.7
million cubic feet (18.7 million green
tons) and accounted for 80 percent of the
total product volume, while the volume
increased in 2005 to 564.8 million cubic
feet (19.5 million green tons). In 2007,
there was a decline from the 2005 output
softwood volume totals to 501.7 million
cubic feet (17.3 million green tons).
Hardwood output volume followed the
same trend, showing an increase in output
from 131.7 million cubic feet (5.1 million
green tons) in 2003 to 142.2 million cubic
feet (5.5 million green tons) in 2005, with
a decline to 132.5 million cubic feet (5.1
million green tons) in 2007.

Saw-log production increased from 247.1
million cubic feet in 2003 to 279.7 million
cubic feet in 2005, then decreased 17
percent to 231.6 million cubic feet in 2007.
At 199.4 million cubic feet (6.9 million
green tons), softwoods accounted for 86
percent of saw-log output volume while
hardwood output volume totaled 32.2
million cubic feet (1.2 million green tons)
in 2007.



Table 14—Output of industrial roundwood products by product, species group, and year, Texas

Product and
species group

Saw logs
Softwood
Hardwood

Total

Veneer logs
Softwood
Hardwood

Total

Pulpwood
Softwood
Hardwood

Total

Other industrial®
Softwood
Hardwood

Total

Total (industrial)
Softwood
Hardwood

Total

Residential fuelwood
Softwood
Hardwood

Total

Total
Softwood
Hardwood

Total

198,832.0
48,263.0

247,095.0

178,935.0
20.0

178,955.0

161,940.0
77,836.0

239,776.0

2,441.0
0.0

2,441.0

542,148.0
126,119.0

668,267.0

556.0
5,581.0

6,137.0

542,704.0
131,700.0

674,404.0

2005

2007

thousand cubic feet - - - - - - -

237,699.0
41,987.0

279,686.0

194,772.0
493.0

195,265.0

129,468.0
94,695.0

224,163.0

2,329.0
0.0

2,329.0

564,268.0
137,175.0

701,443.0

550.0
5,033.0

5,583.0

564,818.0
142,208.0

707,026.0

199,402.0
32,166.0

231,568.0

163,637.0
570.0

164,207.0

135,401.0
94,867.0

230,268.0

2,761.0
17.0

2,778.0

501,201.0
127,620.0

628,821.0

547.0
4,918.0

5,465.0

501,748.0
132,538.0

634,286.0

Numbers in rows and columns may not add to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
2 Includes poles, posts, and composite panels.

Year

6,859,789.0
1,866,909.0

8,726,698.0

6,173,334.0
774.0

6,174,108.0

5,586,999.0
3,010,851.0

8,597,850.0

84,216.0
0.0

84,216.0

18,704,338.0
4,878,533.0

23,582,872.0

19,182.0
215,884.0

235,066.0

18,723,521.0
5,094,417.0

23,817,938.0

2005

- - green tons - -

8,200,717.0
1,624,140.0

9,824,858.0

6,719,718.0
19,070.0

6,738,788.0

4,466,702.0
3,662,990.0

8,129,692.0

80,351.0
0.0

80,351.0

19,467,488.0
5,306,201.0

24,773,689.0

18,975.0
194,686.0

213,662.0

19,486,463.0
5,500,888.0

24,987,351.0

6,879,454.0
1,244,245.0

8,123,699.0

5,645,547.0
22,049.0

5,667,595.0

4,671,393.0
3,669,644.0

8,341,036.0

95,256.0
658.0

95,913.0

17,291,649.0
4,936,595.0

22,228,244.0

18,872.0
190,238.0

209,110.0

17,310,521.0
5,126,833.0

22,437,354.0
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Pulpwood production totaled 239.8 million
cubic feet (8.6 million green tons) in 2003,
decreased 7 percent to 224.2 million cubic
feet (8.1 million green tons) in 2005, and
increased 3 percent to 230.3 million cubic
feet (8.3 million green tons) in 2007. In
the 2007 survey, pulpwood accounted for
36 percent of the 634.3 million cubic feet
total product output. In 2003, softwood
pulpwood production totaled 161.9 million
cubic feet (5.6 million green tons) with a
decrease of 20 percent in 2005 to 129.5
million cubic feet (4.5 million green tons).
However, softwood pulpwood produc-

tion increased 5 percent in 2007 to 135.4
million cubic feet (4.7 million green tons)
or 59 percent of the total pulpwood volume
produced. Hardwood pulpwood produc-
tion in 2003 totaled 77.8 million cubic feet
(3.0 million green tons) with an increase in
2005 to 94.7 million cubic feet (3.7 million
green tons). Hardwood pulpwood produc-
tion was fairly stable from 2005 to 2007,
totaling 94.9 million cubic feet (3.7 million
green tons).

Volume harvested for veneer products in
2003 totaled 179.0 million cubic feet (6.2
million green tons) with an increase of

9 percent in 2005 to 195.3 million cubic
feet (6.7 million green tons). In 2007,
volume harvested for veneer dropped 16
percent from 2005 totals to 164.2 million
cubic feet (5.7 million green tons) and
accounted for 26 percent of total products
for the State.

Volume harvested for other industrial prod-
ucts such as poles, posts, composite panels,
and mulch in 2003 totaled 2.4 million cubic
feet (84,200 green tons), or <1 percent of
the State’s total product output. In 2005
other industrial products volume declined

5 percent to 2.3 million cubic feet (80,400
green tons) and increased 19 percent in
2007 to 2.8 million cubic feet (96,000 green
tons). Softwood accounted for the major-
ity of volume harvested for other industrial
products in all three survey years and rep-
resented 99 percent of the volume in 2007.

Volume used for residential fuelwood
totaled 6.1 million cubic feet (235,100
green tons) and accounted for <1 percent of
total product output in 2003. During 2005
residential fuelwood production declined
slightly to 5.6 million cubic feet (213,700
green tons), then decreased again to 5.5
million cubic feet (209.1 million green tons)
in 2007. At 4.9 million cubic feet (190,200
green tons), hardwoods accounted for 90
percent of the 2007 residential fuelwood
production.

Mill Residue

Mill or plant residues are defined as wood
material generated in the production

of timber products from roundwood at
primary manufacturing plants. This mate-
rial falls into three main categories:

1. Coarse residues, or material, such as
slabs, edgings, trim, veneer cores and
ends, which are suitable for chipping

2. Fine residues, or material, such as
sawdust, shavings, and veneer residue,
which are not suitable for chipping

3. Bark, which is used mainly for indus-
trial fuel.

For many years, most mill residue produced
in Texas has been utilized for primary prod-
ucts such as pulp, in secondary products
such as mulch and animal bedding, or as
fuel at wood product mills.

In 2003 nearly 164.4 million cubic feet, or
56 percent, of mill residue produced was
used for industrial fuel either at pulp mills
for boiler fuel or at sawmills for dry kiln
operations (table 15). This total decreased
48 percent to 84.8 million cubic feet from
2003 to 2005 and decreased another 17
percent to 70.1 million cubic feet in 2007.
Bark and fine residue, at 52.4 and 14.1
million cubic feet, respectively, accounted
for 80 percent of mill residue utilized for
industrial fuel in 2007, as compared to 78
percent in 2005 and 81 percent in 2003. In



Table 15—Disposal of residue at primary wood-using plants by product, species group, type of residue, and year

Texas

Product and
species group 2003
Fiber byproducts
Softwood 88,949
Hardwood 12,667
Total 101,616
Fuel byproduct
Softwood 94,986
Hardwood 69,424
Total 164,410
Miscellaneous
byproduct
Softwood 14,491
Hardwood 11,144
Total 25,635
Not used byproduct
Softwood 66
Hardwood 116
Total 182
All products
Softwood 198,492
Hardwood 93,351
Total 291,843

All types

2005

85,359
5,963

91,322

64,174
20,626

84,800

9,582
3,441

13,023

16
41

57

159,131
30,071

189,202

2007

76,864
4,908

81,772

51,217
18,945

70,162

13,870
2,588

16,458

31
202

233

141,982
26,643

2003

68,125 41,758 37,063
54,322 15,584 15,344

122,447 57,342 52,407

9,344 5,727 5,369
8,456 2,426

17,800 8,153 7,202

19
34

53

77,488 47,497 42,436
62,812 18,020 17,197

Bark

Type of residue

Coarse

2005 2007 2003
thousand cubic feet

2005

77,271 76,400
11,572 5,659

88,843 82,059

12,288
2,260

14,548

11,660
1,103

12,763

1,957
819

2,776

1,324
399

1,723

1,833

12 4
10 20

22 24

44 2
42 20

86 22

91,560
14,693

89,386
7,181

168,625 140,300 65,517 59,633 106,253 96,567

Numbers in rows and columns may not add to totals due to rounding.

Fine

2007 2003 2005 2007

70,946 11,678
4,908 1,095

75,854 12,773

8,959 5,918
304 0

9,263 5,918

3,112 14,573
518 12,842

3,630 27,415

10,756
3,939

14,695

11,042
3,083

14,125

5,559 3,190
205 1,869

5,764 5,059

2,531
616

3,147

2,942
550

3,492

24 3 2 3
1 40 11 181

25 43 13 184

79,641 29,444 22,248 19,905
5,632 15,846 4,870 3,814

85,273 45,290 27,118 23,719
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2007, 88 percent of bark residue produced
was used for fuel, with the remainder of the
utilized bark going for miscellaneous prod-
ucts. During 2003, 84 percent (88.8 million
cubic feet) of the total coarse residue
produced was utilized for fiber products,
increasing to 85 percent (82.1 million cubic
feet) in 2005. In 2007, use of coarse residue
for fiber products also increased, to 89
percent (75.9 million cubic feet). Bark and
wood residues not utilized accounted for
less than one-tenth of 1 percent for all resi-
dues produced in 2003, 2005, and 2007.

Land Use Removals

Land use removals (land clearing or set-
aside forest land), or removal volume
attributed to land use change, accounted
for 8 percent of total removals with 64.8
million cubic feet (2.4 million green tons)

in 2003; this percentage remained stable
with the removal of 72.0 million cubic

feet (2.7 million green tons) in 2005

(tables 16a and 16b). In 2007, the percent-
age of land use change removals increased
to 9 percent, totaling 74.1 million cubic
feet (2.7 million green tons). The mer-
chantable portion of live trees accounted
for 68 percent (44.1 million cubic feet) of
land use change removals for 2003. During
2005 the merchantable portion of live trees
was unchanged at 68 percent (48.9 million
cubic feet), only to decrease in 2007 to

65 percent (48.3 million cubic feet). The
softwood species group accounted for 26.0
million cubic feet, or 40 percent, of the land
use change removals in 2003. The share of
total land use change removals in the soft-
wood species group dropped to 31 percent
(22.5 million cubic feet) with an increase to
51 percent (38.0 million cubic feet) in 2007.

Table 16a—Volume of timber removals by year, species group, removals class, and source, Texas

Year and
species group

2003
Softwood
Hardwood

Total

2005
Softwood
Hardwood

Total

2007
Softwood
Hardwood

Total

Roundwood products

Growing growing  All

stock

454,953
123,008

577,961

526,036
132,477

658,513

475,810
111,474

587,284

Logging residues

Non-
Growing growing  All
stock stock sources

Non-

stock sources

Other removals

Growing growing  All
stock

All removals

Non-
Growing growing  All
stock stock sources

Non-

stock sources

thousand cubic feet

87,751 542,704
8,692 131,700

96,443 674,404

20,928
15,723

36,651

55,713
36,468

92,181

76,641
52,191

128,832

38,782 564,818
9,731 142,208

48,513 707,026

18,405
9,362

27,767

62,195
27,242

89,437

80,600
36,604

117,204

25,938 501,748
21,064 132,538

47,002 634,286

33,349
21,841

55,190

68,929 102,278
38,989 60,830

107,918 163,108

Numbers in rows and columns may not sum to totals due to rounding.
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17,987
26,118

44,105

15,564
33,322

48,886

29,790
18,526

48,316

8,022
12,644

20,666

26,009
38,762

64,771

493,868 151,486 645,354
164,849 57,804 222,653

658,717 209,290 868,007

6,942
16,131

23,073

22,506
49,453

71,959

560,005 107,919 667,924
175,161 53,104 228,265

735,166 161,023 896,189

8,217
17,571

25,788

38,007
36,097

74,104

538,949 103,084 642,033
151,841 77,624 229,465

690,790 180,708 871,498



of trees cut and left onsite
are underutilized removals
by FIA merchantability stan-
dards, while the nonmer-
chantable portions of trees
(part of the 1-foot stump or
volume in tops <4 inches in
diameter) used for products
are considered overutilized
removals by FIA merchant-
ability standards (Mathison
and others 2009). Logging
residue has been consid-
ered a possible source for
bioenergy and other timber
products during recent years.
It is important to keep in
mind that logging residue
traditionally has not had a
marketable value. Retrieval
of logging residue is a matter
of economics and markets. If
markets are available and a
willingness to pay a reason-
able price exists, then more
total tree volume (includ-
ing what has been left as
logging residue) is utilized
for products.

Most loggers are set up to
merchandise the main bole
of the tree or the merchant-
able portion of the tree (from
a 1-foot stump to a 4-inch
diameter top). The current
conventional logging system
in Texas is a feller buncher,
working with one or two
rubber tired grapple skid-
ders, a delimbing gate or
pull-through delimber at
the deck, a knuckleboom
loader, and the appropriate
number of tractor trailers to
haul the volume harvested.
Improved mechanization
and equipment capabilities
have dramatically increased

The merchantable portions
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productivity and utilization across the
South. These systems are typically capable
of producing, on average, about 10 loads per
day of tree-length wood.

Woody material typically left on a logging
site includes:

1. Whole trees, =5 inches d.b.h., or por-
tions of the merchantable boles of
severed trees broken and left during the
felling operation (merchantable)

2. Small trees, <5 inches d.b.h., damaged
or killed during harvesting operations
(nonmerchantable)

3. Residual stump portions, tops, and limbs
or forks not utilized because of insuffi-
cient size or quality to fit on the trailers
(nonmerchantable).

This wood material left on the site is
referred to as merchantable and nonmer-
chantable logging residues.

FIA calculates the merchantable portion of
logging residue in a two-stage process. First,
for those plots that were classified as tim-
berland during the previous inventory and
that stayed in timberland for the current
inventory cycle, the volume of whole trees
cut and not utilized is identified by FIA
field crews during the remeasurement
phase of the inventory. A removal volume
is derived for trees that are classified in this
category. Second, underutilization factors
derived from felled-tree utilization studies
are applied to the volume classified as uti-
lized by field crews for the remainder of the
merchantable portion of logging residue.

The reader should remember that total
removal volume is made up of volume from
the merchantable and nonmerchantable
portions of removal trees. Overutilization
factors from the utilization studies were
used to determine how much of the non-
merchantable portion of removals was used
for timber products. The nonmerchant-
able volume is calculated for the land use
change removal estimate and added to the
merchantable volume for a total land use
change removal volume. After the non-
merchantable portion of timber products
and land use change values are calculated
and subtracted from total nonmerchant-
able removals volume, the remainder is

the volume of nonmerchantable logging
residues.

With this in mind, the logging residue
volume in Texas for 2003 totaled 128.8
million cubic feet (4.7 million green tons),
decreasing to 117.2 million cubic feet (4.2
million green tons) in 2005 and increas-
ing to 163.1 million cubic feet (5.9 million
green tons) in 2007 (table 16a and 16b).
This volume accounted for <20 percent of
total timber removals in each of the 3 years.
During 2003, logging residue from the
merchantable portion of all-live removals
totaled 36.7 million cubic feet (1.3 million
green tons), or 28 percent of total logging
residue, declining to 27.8 million cubic feet
(997,100 green tons) in 2005. There was
an increase for the 2007 survey in logging
residue from the merchantable portion of
all-live removals, resulting in 55.2 million
cubic feet (2.0 million green tons), or 34
percent of total logging residue.
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It is interesting to note that while total
logging residue accounted for about 13

to 18 percent of total removals in 2003,
2005, and 2007, the merchantable portion
of logging residue for both softwood and
hardwood combined accounted for about
3 to 6 percent of total live removals for
those survey periods. For softwoods, the
merchantable portion of logging residue
accounted for 3 to 5 percent of the total
softwood all-live tree removals for the
2003, 2005, and 2007 surveys. The mer-
chantable portion of hardwood logging
residue accounted for 7 percent (15.7
million cubic feet) of all-live hardwood

removals (222.7 million cubic feet) in 2003.
In 2005, the merchantable portion of hard-
wood logging residue declined to 4 percent
(9.4 million cubic feet) of all-live removals
and increased in 2007 to 10 percent (21.8
million cubic feet). Nonmerchantable
sources (such as the residual stump, forks,
tops, and limbs) accounted for 92.2 million
cubic feet, or 72 percent of total logging
residue in 2003. This percentage increased
in 2005, showing 76 percent (89.4 million
cubic feet) of logging residue came from
nonmerchantable sources, and decreased
to 66 percent (107.9 million cubic feet) in
2007.

Logging residue from harvest activity. (photo by
Christopher M. Oswalt, U.S. Forest Service)
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The Forest Sector in the Texas Economy

The Forest Sector in the Texas
Economy

Manufacturing Sector and Wood
Products Industries

The Texas manufacturing sector contrib-
utes significantly to both the State and

the Nation’s economy. In 2008, the Texas
manufacturing sector provided 9 percent of
the Nation’s manufacturing gross domestic
product (GDP). This GDP contribution
placed the Texas manufacturing sector
second in significance across all States

(U.S. Bureau of Economic Analysis 2011).
Similarly, manufacturing constituted 13
percent of the State’s economy during 2008
(U.S. Bureau of Economic Analysis 2011).
Within the manufacturing sector, Texas
wood products industries contributed close
to 8 percent of all jobs and 3 percent of the
value added (U.S. Census Bureau 2011).
This figure, however, represents a 5-percent
decline from 2004 employment levels (U.S.
Census Bureau 2011).

Economic Contribution of the
Forest Products Industry

The following analyses were developed

by using IMPLAN (IMpact analysis for
PLANnNing) version 3.0 economic model-
ing tools (Minnesota IMPLAN Group,

Inc. 2009). IMPLAN models report on the
direct, indirect, induced, and total effects
of the forest products industry. For a sector
analysis, IMPLAN direct effects represent
total sales by the forest products industry.
Indirect effects capture total sales resulting
from the forest industry’s purchase of goods
and services from other local industries,
and the induced effects denote the impacts
from changes in household expenditures
resulting from the change in production.
Total effects consist of direct, indirect,

and induced effects. For each of these

contribution effects, IMPLAN generates
estimates for employment (full-time and
part-time jobs), labor income, output, and
total value added. Output represents the
sector’s total value of production, and the
total value added is the difference between
the total output and the costs of interme-
diate inputs. In other words, total value
added is the industry’s gross contribution to
the overall economy of an area (Minnesota
IMPLAN Group, Inc. 2011a).

We assessed the forest products sector’s
economic contribution by using IMPLAN’s
estimated total output for each industry

as the model’s initial effects. Forest indus-
tries were grouped into five categories:

(1) timber-logging, (2) sawmill-panel,

(3) pulp, (4) durable goods, and

(5) nondurable goods. Within the manu-
facturing industries, the primary sector
includes sawmill-panel and pulp industries,
and the secondary sector comprises indus-
tries in the durable and nondurable goods
categories. A complete list of the industries
included under each category is provided in
appendix E. Following, we provide direct
and total effect figures for the State models
developed using IMPLAN datasets for 2004,
2006 and 2008. Additionally, we provide a
summary for 2008 by FIA survey unit. All
estimated dollar values are shown in 2008
dollars.

During 2008, Texas’ forest products sector
provided direct employment totaling 77,310
full-time and part-time jobs, with an asso-
ciated $4.05 billion in labor income. The
State’s forest sector activity resulted in total
employment (direct, indirect, and induced)
of 166,553 jobs and labor income close to
$9 billion. Further, the sector contributed
$6.05 billion in direct value added and
generated an overall $13.64 billion in total
value added to the State’s economy.



Considering total effects, durable goods
industries supplied 76,272 jobs, or 46
) L . percent of the total effect on employment,

As shown in table 17, a significant portion and $4.87 billion (36 percent) of the total
of the forest sector’s economic contribution effect on total value added by the forest
originated from industries in the secondary  ¢ecor. Nondurable goods industries ranked
sector. During 2008 the secondary sector second in significance with 30 percent and
contributed close to 65 percent of the forest 32 percent of the value added for direct and
prgdgcts sector’s direct total Yalue ad@ed. total effect, respectively ($1.84 billion of
thm the secondary sector, mdust.rles direct total value added and $4.32 billion of
in the durable goods category supplied total value added). In comparison, indus-
43,853' direct jobs, close to 57 percent of the tries in the primary sector supplied 11,825
total direct employment generated by the jobs and $1.51 billion in direct value added,
forest sector. Furthermore, this category corresponding to 15 percent and 25 percent

accounted for $2.11 billion (35 percent) of of the forest sector direct employment and
the direct value added by the forest sector. value added, respectively.

Table 17—Forest products sector direct and total economic contribution by year, Texas

Employment Total value added
Impact type
and category 2004 2006 2008 Change 2004 2006 2008 Change
- - --number of jobs - - -- -percent- ----- millions of dollars - - - - - - percent -
Direct effect
Timber logging 4,599 4,809 5,625 22.3 $548.83 $434.90 $586.04 6.8
Sawmill panel 9,120 9,625 8,463 -7.2 781.92 1,049.01 705.04 -9.8
Pulp 3,833 3,282 3,362 -12.3 794.24 879.02 804.17 1.3
Total—primary sector 12,953 12,907 11,825 -8.7 1,576.16 1,928.03 1,509.21 -4.2
Durable goods 38,181 43,922 43,853 14.9 2,129.39 2,723.35 2,113.50 -0.7
Nondurable goods 18,020 17,074 16,007 -11.2 1,816.82 2,033.62 1,840.91 1.3
Total—secondary sector 56,201 60,996 59,861 6.5 3,946.21 4,756.97 3,954.41 0.2
Total direct effect 73,753 78,713 77,310 4.8 6,071.21 7,119.90 6,049.67 -0.4
Total effect
Timber logging 16,452 16,016 17,186 4.5 1,074.82 939.74 1,171.99 9.0
Sawmill panel 16,301 17,462 15,397 -5.5 1,388.67 1,744.69 1,327.34 -4.4
Pulp 14,732 12,166 14,592 -1.0 1,808.75 1,744.52 1,948.06 7.7
Total—primary sector 31,034 29,627 29,988 -3.4 3,197.42 3,489.22 3,275.40 2.4
Durable goods 59,1783 70,839 76,272 28.9 3,848.85 5,009.40 4,869.24 26.5
Nondurable goods 45,680 42,064 43,106 -5.6 4,148.14 4,216.26 4,320.32 4.2
Total—secondary sector 104,853 112,902 119,378 13.9 7,997.00 9,225.66 9,189.57 14.9
Total—total effect 152,339 158,545 166,553 9.3 12,269.24 13,654.62 13,636.95 11.1

Note: Percent change corresponds to change between 2004 and 2008.
Source: IMpact analysis for PLANning (IMPLAN) V3.0.



Trend Analysis

Comparison of the economic contribu-
tion from 2004 to 2008 (table 17) reveals

The Forest Sector in the Texas Economy

Most forest products industries displayed
an increase in the direct economic contri-
bution from 2004 to 2006 and a decline
from 2006 to 2008. Figure 29 shows direct

a mixed trend. Overall, the primary sector
displays a negative trend across all catego-
ries. In the case of employment, industries
in the primary sector supplied 8.7 percent
fewer jobs in 2008 than in 2004, a reduc-
tion of approximately 1,128 direct jobs.
Likewise, the primary sector’s direct total
value added fell by nearly $67 million.

On the other hand, the secondary sector
showed a positive change, with a direct
effect on employment 6.5 percent higher
(3,660 additional full-time and part-time
jobs) in 2008 compared to 2004 figures. As
seen in figure 28, the percentage increase
in employment in the secondary sector
originated from durable goods industries.
Additionally, as displayed in figure 28,
timber-logging had the highest percentage
increase, for both employment and total
value added.

employment across the industry groups.
Timber-logging activity exhibited con-
tinuous growth. The contribution from
sawmill-panel and durable goods industries
increased from 2004 to 2006 and decreased
from 2006 to 2008, although durable

goods remained above the 2004 figures.

In contrast, direct employment from both
pulp and nondurable goods industries
decreased from 2004 to 2006. While direct
employment in nondurable goods indus-
tries decreased from 2006 to 2008 as well,
employment in pulp industries showed

a slight increase from 2006 to 2008 but
remained below 2004 levels.

The direct total value added revealed a
different trend (fig. 30), with primary and
secondary sectors’ economic contribution
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Figure 29—Forest products sector direct employment by group
category, Texas, 2004, 2006, and 2008.

Figure 28—Percent change in direct employment and value added
between 2004 and 2008, Texas.
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Figure 30—Forest products sector direct total value added by
group category, Texas, 2004, 2006, and 2008.

increasing from 2004 to 2006 and drop-
ping from 2006 to 2008. This fall in eco-
nomic activity reflects the general economic
downturn developing towards the end of
this period. For the sawmill-panel and
durable goods industry groups the 2008
direct value added fell below 2004 figures.
Direct total value added from durable goods
industries decreased by approximately $610
million between 2006 and 2008.

Similar trends occurred across the primary
and secondary sectors’ total effect (direct,
indirect, and induced effect combined).
However, we caution against compari-
son of total effects across years due to
differences in the methodology used to
estimate regional purchase coefficients
(RPCs). Specifically, for data prior to 2007
IMPLAN calculates multipliers by using
RPCs obtained from econometric models
based on 51 regions and 120 industries.
Starting with the 2007 datasets, however,
IMPLAN version 3.0 estimates the RPCs

via trade flow analysis. The trade flow
analysis uses all the IMPLAN sectors along
with the observed usage at the county level
(Minnesota IMPLAN Group, Inc. 2011b).

Economic Effect by Forest
Inventory and Analysis Survey
Unit

The forest industry in Texas is distrib-
uted across the State in a distinct pattern.
Specifically, secondary industries located
primarily in the central area of the State
(north central and west central units),
while primary industries and timber-
logging activity concentrate in the south-
east and northeast units (Li and Carraway
2009). Using the FIA survey units as area
inputs in the IMPLAN model illustrates the
varied economic effect of the forest indus-
try across the State (appendix E contains a
list of the counties included in each survey
unit).
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Table 18 displays the forest sector’s con-
tribution to the State’s economy in 2008
by FIA survey unit. The secondary forest
industries located in the north central and
west central units accounted for 67 percent
of the direct employment, or 40,096 jobs,
supplied by the secondary sector in the
State. Further, the value added from these
two units corresponded to 69 percent of
the total value added by the secondary
sector. On the other hand, the southeast

and northeast units together accounted for
86 percent of the direct employment and
78 percent of the total direct value added
by the timber-logging category. Likewise,
the primary industries in the southeast and
northeast units provided 78 percent of the
employment and 69 percent of the direct
value added by the State’s primary sector.

The forest products sector’s activity in
the north central unit far exceeded that
of other units in the State both in direct

Table 18—Forest products sector contribution to employment and value added by FIA survey unit, Texas,

2008

Survey unit and

impact type

North Central
Direct
Total

Northeast
Direct
Total

Northwest
Direct
Total

South
Direct
Total

Southeast
Direct
Total

West
Direct
Total

West Central
Direct
Total

All units
Direct
Total

Employment
Timber Primary Secondary
logging sector sector Total
---------- number of jobs - - - - - - - - - -
255 1,604 28,460 30,318
1,036 5,511 56,919 63,466
1,985 2,400 5,209 9,594
3,207 3,595 7,833 14,635
134 340 2,054 2,528
602 747 3,338 4,688
181 218 3,206 3,604
1,532 350 4,679 6,561
2,877 6,846 7,543 17,265
5,441 14,541 12,940 32,923
6 0 1,754 1,760
24 0 3,093 3,117
187 417 11,636 12,241
732 1,049 20,426 22,207
5,625 11,825 59,861 77,310
12,576 25,793 109,229 147,597

FIA = Forest Inventory and Analysis.
Source: IMpact analysis for PLANning (IMPLAN) V3.0.

Value added
Timber  Primary  Secondary
logging sector sector Total
---------- millions of dollars - - - - - - - - - -

$46.36 $335.45 $2,049.09 $2,430.90
86.48 724.85 4,629.40 5,440.73
184.83 149.34 268.41 602.58
256.71 238.38 454.57 949.66
19.47 33.07 132.78 185.32
37.13 66.91 225.40 329.44
30.45 17.95 163.24 211.63
65.52 27.50 262.15 355.17
273.38 885.34 577.44 1,736.16
446.41 1,726.01 1,083.84 3,256.27
1.04 0.00 99.43 100.47
1.66 0.00 195.11 196.77
30.51 88.07 664.02 782.60
54.35 137.46 1,375.67 1,567.49
586.04 1,509.21 3,954.41 6,049.66
948.25 2,921.12 8,226.14 12,095.52
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employment and total value added. As
displayed in figure 31, the unit’s lead in
employment contribution can be attributed
to secondary sector activity. Industry in the
north central unit supplied an estimated
30,318 jobs (table 18), 39 percent of the
forest products sector’s direct employment.
Similarly, forest industry in this unit con-
tributed $2.43 billion of direct total value
added, 40 percent of the direct total value
added by the forest sector to the State’s
economy. As shown in figure 31, direct
employment from timber-logging activ-

ity, as well as employment by the primary
sector, was concentrated within the south-
east and northeast units.

The southeast unit follows the north central
unit in terms of overall economic sig-
nificance for employment and total value
added. During 2008 the southeast unit sup-
plied 17,265 direct jobs (22 percent of the
forest sector direct employment) and $1.74
billion in direct total value added (almost
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29 percent of the forest sector’s total direct
value added). Third in overall economic
contribution, the west central unit provided
an estimated 12,241 jobs, or 16 percent of
the forest sector’s total direct employment.
Further, the forest industry in the west
central unit generated an estimated $783
million in direct total value added, approxi-
mately 13 percent of direct value added by
the forest sector.

As a side note when comparing results
from tables 17 and 18, table 18 shows only
the economic contribution within each
survey unit. These unit-level analyses do
not consider across-units effects (the effect
that forest activity on one unit might have
on neighboring units). Therefore, the total
effects from all units in table 18 do not
match the State totals in table 17. The State
analysis (table 17) shows the total contribu-
tion to the State, which considers effects
within and across counties.

sector sector

“North North- North- South South- West  West
Central east  west

Survey unit

east Central

Figure 31—Forest products sector direct employment by group
category and survey unit, Texas, 2008.
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Live oaks,
Washington
County, TX.

Concluding Remarks

The forest sector makes a significant
contribution to the Texas manufacturing
sector and therefore to the State’s economy.
During 2008 the forest sector provided
77,310 jobs and $6.05 billion in direct total
value added to the economy of the State.
Overall, the forest sector activity gener-
ated a total (direct, indirect, and induced)
employment of more than 160,000 jobs and
labor income close to $9 billion.

The secondary sector accounted for a large
portion of the forest sector’s total value
added and employment, supplying 65
percent of the direct value added and 77
percent of the direct employment. Within
the secondary sector, industries in the
durable goods category provided 73 percent
of the direct employment and 53 percent of
the direct total value added.

The primary sector supplied 15 percent of
the forest products sector’s direct employ-
ment and 25 percent of the forest sector’s
direct total value added. Within the
primary sector, the sawmill-panel category
provided 72 percent of the direct employ-
ment. Industries in the pulp category, on

the other hand, accounted for 53 percent of
the direct total value added by the primary
sector.

During 2008, the economic activity of the
forest products sector showed signs of the
general slowdown within the U.S. economy.
Between 2006 and 2008 direct employment
fell by nearly 2 percent, and the total value
added dropped by 15 percent. The primary
sector experienced an 8-percent decline

in employment, compared to a 2-percent
employment drop observed in the second-
ary sector. Conversely, from 2006 to 2008,
direct employment in the timber-logging
category increased by approximately 17
percent.

Across the State, the north central unit led
in employment and value added, followed
by the southeast unit. Forest products
industries in the north central unit con-
tributed $2.43 billion of direct total value
added (40 percent of the forest sector total)
and 30,318 jobs (39 percent of the forest
products sector’s direct employment).
Forest industry in the southeast unit sup-
plied 17,265 jobs and $1.74 billion of direct
total value added, or 29 percent of the
direct value added by the forest sector.




Forest Health

Invasive Plants Found in East
Texas Forests

Foresters and ecologists have noted the
spread of nonnative invasive species onto
United States forest land for decades.
Despite soaring costs and inestimable
environmental impacts, nonnative invasive
species continue to spread across managed
and natural forests. This update describes
current results from data collected in Texas
between 2003 and 2008 and provides
graphic illustrations of where invasive
plants are being observed in forests across
the State.

The estimates and coverage maps of nonna-
tive invasive plants found in Texas’ forests
will be updated on a periodic basis. For
more information regarding past inventory
reports for the State, inventory program
information, field sampling methodology,
and estimation procedures, please refer to
the citations at the end of this report.

Invasive plants from the FIA watch list
were found on 1,107 forested plots across
east Texas (49 percent of forested plots
sampled; table 19). Seventeen percent

Table 19—Number of invasive species
detections on forest land, number and
percent of plots on which they occur by
survey unit, Texas, 2008

Count of

unique South- North- Surveyed

species east east Plots plots

----- number - - - - - percent

1 377 364 741 33

2 113 148 261 12

3 53 35 88 4

4 14 2 16 1

5 1 — 1 0
Total 558 549 1,107 49

— = no sample for the cell.

Total number of surveyed plots; Southeast = 1,263;
Northeast = 995; total = 2,258.

of plots contained two or more invasive
plants from the list. Invasive plants were
detected throughout east Texas, with 44
percent of forested plots in the southeast
containing invasives and 55 percent in the
northeast containing invasives (fig. 32).
Japanese honeysuckle (Lonicera japonica)
was the most frequently detected plant on
east Texas forest land, and was particu-
larly common in the northeast FIA unit
(table 20). Chinese tallowtree (Triadica
sebifera) was the second most frequently
detected invasive plant, and was most
common in the southeast unit, along the
coast (table 20).

Invasive
presence/absence

I o
=1

Figure 32—Presence/absence of invasive species on forest land,
east Texas, 2008.
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Table 20—Invasive species detected on forest land with frequency of plot detections and mean percent subplot
cover by common name, scientific name, and survey unit, Texas, 2008

46

Survey unit Survey unit
South-  North- South-  North-
Common name Scientific name east east Total east east Total
- - - number of plotsa --- ---mean percentb- ==
Silktree, Mimosa Albizia julibrissin 12 27 39 8 2 4
Chinaberry Melia azedarach 33 20 53 15 2 10
Tallowtree, Popcorntree Triadlica sebifera 358 34 392 21 5 20
Chinese/European privet Ligustrum sinense/L. vulgare 75 177 252 15 9 11
Japanese/glossy privet Ligustrum japonicum/L. lucidum 20 3 23 23 5 20
Bush honeysuckles Lonicera spp. 9 0 9 11 == 11
Sacred bamboo, Nancina Nandina domestica 4 4 8 2 4 3
Nonnative roses Rosa spp. 4 18 22 16 2 4
Nonnative climbing yams-
air yam/Chinese yam Dioscorea bulbifera 3 0 3 0 = 0
English ivy Hedera helix 1 0 1 5 = 5
Japanese honeysuckle Lonicera japonica 182 466 648 13 11 12
Kudzu Pueraria Montana var. lobata = 1 1 = 0 0
Chinese/Japanese wisteria  Wisteria sinensis/W. floribunda = 2 2 = 30 30
Giant reed Arundo donax = 1 1 = 0 0
Tall fescue Lolium arundinaceum 1 1 2 30 50 40
Nonnative bamboos Phyllostachys spp., Bambus spp. 1 1 2 14 30 22
Japanese climbing fern Lygodium japonicum 117 2 119 10 3 9
Shrubby lespedeza Lespedeza fructescens 2 8 10 3 3 3
Sericea lespedeza Lespedeza cuneata 1 8 9 5 4 4

— = no sample for the cell.

Total number of surveyed plots: Southeast = 1,263; Northeast = 995; total = 2,258.

4 Plot refers to the forested portion of all subplots measured. If a species was detected on more than one subplot, it is only counted

once here.

b percent cover in this column is the average cover on an individual subplot, not the whole plot.



Invasive trees were more common in Invasive shrubs were more commonly
southeastern Texas (fig. 33). Chinese detected in northeastern Texas (fig. 34),
tallowtree was the most commonly though when found in the Southeast, they
detected tree species in both FIA units in tended to cover a larger proportion of the
east Texas, though it was far more common subplot (table 20). Chinese and European
in the southeast, and covered a larger privets (Ligustrum sinense/L. vulgare) were
percentage of the subplots where it was the most common invasive shrubs, occur-
found in that unit (table 20). Chinaberry ring on 11 percent of forested plots in
(Melia azedarach) and mimosa (Albizia eastern Texas, and 18 percent of plots in
Jjulibrissin) were also detected on Texas northeast Texas alone (table 20). No other
forest land, although both occurred on invasive shrub occurred on >1 percent of
fewer than 5 percent of sampled plots sampled plots.

(table 20).

7

Number of species
Number of species o 1
o 1 Q>
@2 @:
Figure 33—Number of invasive tree species on plots, east Texas, 2008. Figure 34—Number of invasive shrub species on plots,

east Texas, 2008.
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Japanese honeysuckle was the only invasive
vine occurring on more than three sampled
plots (table 20). Though it was detected
across east Texas, it was more common in
the northeast (fig. 35), where it occurred

on 21 percent of sampled plots (table 20).
Japanese honeysuckle covered, on average,
12 percent of the area of subplots on which
it was detected.

Nonnative herbs and grasses were found
on only a handful of sampled plots in east

Texas (fig. 36). Shrubby and Chinese lespe-
dezas (Lespedeza bicolor/cuneata) were most
common, although covering only a small
aerial proportion of the subplots on which
they were found (table 20).

Japanese climbing fern (Lygodium japonicum)
occurred throughout southeast Texas on
about 9 percent of plots surveyed in that
region, and 5 percent of plots statewide

(fig. 37). On subplots where it was found,

it covered approximately 10 percent of the
aerial proportion (table 20).

Number of species

o 1

Q?2

Number of species
o 1

@2

L

Figure 36—Number of invasive grass and herb species on plots,

Figure 35—Number of invasive vine species on plots, east Texas, 2008. east Texas, 2008.



Number of species

tracking the spread of common
invasive plants across the land-
scape, and allows for a land-
scape-level approach to invasive

o1

species problem-solving.

Down Woody Material

Down woody material (DWM)
plot data estimate biomass com-
ponents of the forest floor that
include coarse woody debris,
fine woody debris, duff, litter,
shrubs/herbs, slash piles, and
fuel bed depths (Woodall and
Monleon 2008). DWM data are
used for evaluating fire risk and
tuel loading, as well as for esti-
mating and monitoring carbon
pools. DWM data can also be
used to assess wildlife dynam-
ics and evaluate soil erosion
potential.

Figure 37—Number of invasive fern species on plots, east Texas, 2008.  For the 2008 survey, forest fuel

Invasive plants are common on nearly
one-half of east Texas’ forested plots. The
prevalence of invasive plants in east Texas
underscores the importance of public edu-
cation regarding the economic and ecologi-
cal costs of invasive plants, and the need for
management and control efforts. Chinese
tallowtree and Japanese honeysuckle are
particularly problematic in east Texas. Both
species are capable of altering local envi-
ronments through competition with native
plants. Chinese tallowtree, in particular,

is a threat to native wet prairies, replacing
entire ecosystems with monoculture stands
of the tree. The FIA Nonnative Invasive
Plant program provides a method for

loads average slightly >11 tons

per acre on forest land in Texas
(table 21). Litter and duff compose the
largest portions of DWM, with averages of
3.6 tons of litter per acre and 3.3 tons of
duff per acre, followed by averages of 2.7
tons per acre of slash, 1.1 tons per acre of
fine woody debris, and 0.6 tons per acre
of coarse woody debris. Fine woody debris
(FWD) represents wood pieces with a diam-
eter of <3 inches, and is of importance in
predicting fire hazards. FWD is broken out
in fuel categories of 1-hour fuels, 10-hour
fuels, and 100-hour fuels. Coarse woody
debris (CWD) represents wood pieces with
a diameter >3 inches and makes up the
1,000-hour fuel category.
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Table 21—Mean fuel loading on forest land by forest-type group and fuel class,

Down and deadwood

Texas, 2008
1- 10-
Forest-type group hour hour
Longleaf-slash pine 0.1 0.5
Loblolly-shortleaf pine 0.2 0.7
Other eastern softwoods 0.0 0.0
Pinyon-juniper 0.0 0.2
Oak-pine 0.3 1.3
Oak-hickory 0.1 0.2
Oak-gum-cypress 0.1 0.4
Elm-ash-cottonwood 0.1 0.5
Other hardwoods 0.0 0.0
Woodland hardwoods 0.0 0.0
Exotic hardwoods 0.7 3.1
Nonstocked 0.0 0.0
All groups 0.1 0.2

Forest floor fuels

100- 1,000-
hour hour Slash Duff Litter
tons per acre
1.7 2.1 0.0 12.8 13.3
1.6 1.3 4.3 134 12.1
0.0 3.5 0.0 0.0 0.0
0.6 0.1 0.6 2.5 1.8
52 2.1 5.6 7.6 11.6
0.9 0.8 9.9 5.6 7.0
1.7 1.1 0.0 6.9 5.2
1.8 2.0 0.7 1.3 34
0.0 0.5 0.0 0.0 0.0
0.0 0.1 0.0 0.0 0.0
3.9 0.0 0.0 2.4 2.8
0.0 0.0 0.0 1.2 3.2
0.8 0.6 2.7 3.3 3.6

0.0 = no sample for the cell or a value of >0.0 but <0.05.

Total carbon stocks of DWM were 347.5
million tons in Texas during the 2008
survey (table 22). Litter and duff accounted
for the majority, 61 percent, of that volume
with 112.5 and 101.0 million tons, respec-
tively. Slash made up another 24 percent or
83.4 million tons, followed by 33.2 million

tons of FWD and 17.4 million tons of CWD.

The majority of Texas” CWD is small in
diameter, and in intermediate stages of
decay (tables 23 and 24). Volume of CWD

averaged 53.8 cubic feet per acre, with an
average of 26.8 pieces per acre. The 3.0- to
7.9-inch large-end diameter class averaged
16.5 cubic feet per acre and 21.5 pieces
per acre, followed by the 8.0- to 12.9-inch
large-end diameter class, averaging 16.3
cubic feet per acre and 4.4 pieces per acre.
Decay class 2 averaged 17.7 cubic feet per
acre and 5.7 pieces per acre, while decay
class 3 averaged 15.5 cubic feet per acre and
11.8 pieces per acre.



Table 22—Carbon stocks of dead, down woody materials on forest land by forest-type group,

Texas, 2008

Forest-type group

Elm-ash-cottonwood
Exotic hardwood
Loblolly-shortleaf pine
Longleaf-slash pine
Nonstocked
Oak-gum-cypress
Oak-hickory

Oak-pine

Other eastern softwoods
Other hardwoods
Pinyon-juniper
Woodland hardwoods

All groups

CWD = coarse woody debris.

Forest floor

Duff

2.6
0.1
34.6
1.9
1.1
6.2
34.7
8.9
0.0
0.0
10.8
0.0

101.0

Litter

6.7
0.2
31.1
2.0
3.1
4.7
43.4
13.6
0.0
0.0
7.8
0.0

112.5

Small

0.1
0.0
0.4
0.0
0.0
0.1
0.4
0.3
0.0
0.0
0.2
0.0

1.7

Numbers in columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

Fine woody debris

Medium Large
million tons

0.9 3.6
0.2 0.2
1.8 4.2
0.1 0.3
0.0 0.0
0.4 1.5
1.5 5.8
1.5 6.0
0.0 0.0
0.0 0.0
0.8 2.8
0.0 0.0
71 24.4

CWD

3.9
0.0
3.5
0.3
0.0
1.0
4.7
2.4
0.1
0.2
0.5
0.7

17.4

Slash

1.4
0.0
11.0
0.0
0.0
0.0
61.7
6.6
0.0
0.0
2.8
0.0

83.4

Table 23—Mean volume of coarse woody debris on forest land by forest-type group, large-end diameter, and decay

class, Texas, 2008

Forest-type group

Longleaf-slash pine
Loblolly-shortleaf pine
Other eastern softwoods
Pinyon-juniper
Oak-pine

Oak-hickory
Oak-gum-cypress
Elm-ash-cottonwood
Other hardwoods
Woodland hardwoods
Exotic hardwoods
Nonstocked

All groups

3.0—
7.9

25.5
51.1
41.0
5.4
48.5
18.8
19.9
50.1
52.3
3.1
0.0
0.0

16.5

Large-end diameter

8.0-
12.9

19.8
43.6
305.3
6.4
62.2
32.7
49.8
7.7
0.0
1.1
0.0
0.0

16.3

13.0—
17.9

108.6
22.8
0.0
0.0
93.1
15.3
26.3
13.5
0.0
0.0
0.0
0.0

10.7

0.0 = no sample for the cell or a value of >0.0 but <0.05.

18.0+

0.0
19.8
0.0
0.0
16.5
8.5
17.2
91.4
0.0
0.0
0.0
0.0

10.4

1.0

cubic feet per acre

108.6
16.4
0.0
0.0
40.7
7.9
0.0
1.6
0.0
0.1
0.0
0.0

5.2

Decay class

2.0

0.0
37.7
346.3
4.3
38.6
17.9
16.0
112.0
12.0
1.7
0.0
0.0

17.7

3.0 4.0

28.6 0.0
36.2 31.3
0.0 0.0
6.1 1.4
37.3 73.5
26.6 20.7
741 23.1
19.4 29.1
40.3 0.0
1.9 0.4
0.0 0.0
0.0 0.0
15.5 12.5

5.0

16.7
15.8
0.0
0.0
30.3
2.1
0.0
0.7
0.0
0.0
0.0
0.0

3.0

Total
volume

154.0
137.3
346.3
11.8
220.3
75.2
113.2
162.8
52.3
4.2
0.0
0.0

53.8
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Table 24—Mean count of coarse woody debris on forest land by forest-type group, large-end diameter, and
decay class, Texas, 2008

Large-end diameter Decay class
3.0- 8.0- 13.0- Total
Forest-type group 7.9 12.9 17.9 18.0+ 1.0 2.0 3.0 4.0 5.0 pieces
pieces per acre

Longleaf-slash pine 9.8 22 2.4 0.0 2.4 0.0 6.0 0.0 6.1 14.5
Loblolly-shortleaf pine 51.4 8.9 1.9 1.5 12.3 19.5 14.9 9.9 7.0 63.7
Other eastern softwoods 25.9 42.9 0.0 0.0 0.0 68.8 0.0 0.0 0.0 68.8
Pinyon-juniper 12.3 4.2 0.0 0.0 0.0 3.0 12.4 1.2 0.0 16.6
Oak-pine 41.1 12.7 6.0 0.5 15.3 14.7 7.8 19.1 3.3 60.2
Oak-hickory 26.8 9.4 0.9 0.3 2.2 6.3 18.4 9.2 1.2 37.3
Oak-gum-cypress 21.5 8.6 1.6 0.5 0.0 9.3 21.7 1.3 0.0 32.2
Elm-ash-cottonwood 68.0 2.9 0.4 0.7 1.7 8.8 27.7 33.5 0.3 72.0
Other hardwoods 78.0 0.0 0.0 0.0 0.0 9.8 68.2 0.0 0.0 78.0
Woodland hardwoods 6.3 0.5 0.0 0.0 0.2 1.9 4.0 0.6 0.0 6.8
Exotic hardwoods 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nonstocked 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

All groups 21.5 4.4 0.7 0.3 2.3 5.7 11.8 6.0 1.0 26.8

0.0 = no sample for the cell or a value of >0.0 but <0.05.




Table 25—Mean cover and height of shrub, herb, litter, and fuel bed on forest land by forest-type group, Texas, 2008

Live Dead

Forest-type group shrub shrub
Longleaf-slash pine 22.5 1.0
Loblolly-shortleaf pine 29.5 2.3
Other eastern softwoods 57.2 55
Pinyon-juniper 10.3 1.1
Oak-pine 26.4 2.6
Oak-hickory 21.4 2.0
Oak-gum-cypress 24.0 2.1
Elm-ash-cottonwood 21.6 1.9
Other hardwoods 12.8 0.8
Woodland hardwoods 13.6 2.0
Exotic hardwoods 35.7 8.4
Nonstocked 9.8 1.9
All groups 17.3 1.9

0.0 = no sample for the cell or a value of >0.0 but <0.05.

DWM also accounts for the cover and
height of shrubs and herbs, live and dead,
along with litter cover (table 25). Average
cover of live shrubs was 17.3 percent, while
dead shrub coverage was 1.9 percent. Live
herb coverage was 38.2 percent and dead
herb, 11.1 percent. Average height of live
shrubs and herbs was 2.7 feet and 1.2 feet,
respectively. Average height of dead shrubs
and herbs along with the fuel bed was

<1 foot.

FIA includes visual assessments of indi-
vidual tree crown condition on the Phase
3 subset of its inventory plots to aid the
monitoring of changes and trends in
forest health. Tree crown condition can
be used to track forest health because a
tree undergoing stress reacts by slowing
growth and shedding parts of its crown
(Millers and others 1992). The shedding
of foliage and fine twigs not only changes
the tree’s appearance but also alters its rate

Cover Height
Live Dead Live Dead Live Dead Fuel
herb herb Litter shrub shrub herb herb bed

percent - - -------c--o eeeeiaoocaoano- feef - - - --ccceen---
33.2 25 83.2 9.2 24 1.9 0.5 1.6
22.1 5.6 86.2 6.6 1.4 1.6 0.7 1.8
21.0 5.5 68.2 10.1 5.1 2.7 0.6 4.9
31.9 12.0 34.1 1.2 0.3 0.6 0.4 0.5
23.8 6.7 83.2 5.3 1.2 1.6 0.7 1.6
40.7 6.2 61.8 3.7 1.2 1.3 0.6 0.8
22.1 5.4 66.4 4.4 1.4 1.3 0.5 0.6
491 10.3 57.6 2.2 0.5 2.1 1.1 1.2
36.5 7.8 68.8 1.6 0.5 0.7 0.6 0.6
42.0 15.7 32.3 1.7 0.7 1.1 0.8 0.4
54.7 19.7 33.4 54 2.6 2.7 4.1 1.5
57.6 9.1 27.6 1.0 0.3 1.4 0.9 0.9
38.2 11.1 48.1 2.7 0.8 1.2 0.7 0.7

of photosynthesis and carbohydrate pro-
duction. Thus, poor crown conditions can
be a signal of declining growth rates and
degraded forest health.

FIA reports on three tree crown condition
variables, crown density, crown dieback,
and foliage transparency, and one sapling
crown condition variable, sapling crown
vigor. Each of the three tree crown vari-
ables is visually assessed by a two-person
field crew and recorded in increments of

5 percent from 0 to 99 for all-live trees.
Sapling crown vigor is recorded in 1 of 3
categories for all-live saplings. All crown
assessments are made during the summer,
leaf-on season.

All four crown condition indicators were
summarized by FIA species group for east
and west Texas separately. General ditfer-
ences in average crown condition between
the two regions were observed, but no
formal comparisons were made. Changes in
crown condition between 2003 and 2008
were calculated for east Texas.
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Eastern region summary—Crown was 0.0 percent for softwoods and 2.2
dieback is a symptom of recent stress dem- percent for hardwoods, and ranged from
onstrated by the death of fine twigs and 0.0 percent for several species groups to as

branches in the upper and outer portions of high as 7.5 percent for basswood (table 26).
the crown. Crown dieback may result from
a disruption in water and nutrient transport
from the roots to the crown, direct injury
to the crown, or even normal physiological
processes such as heavy seed production.
Overall, 90.5 percent of all trees exhibited
<5 percent crown dieback. Average dieback

Crown density is a measure of the amount
of foliage present on the tree and is
recorded as the percentage of light blocked
through the projected crown outline by live
and dead branches, foliage, and reproduc-
tive structures. Within individual species,

Table 26—Mean crown conditions and other statistics? for all-live trees >5.0 inches d.b.h. by
species group, east Texas, 2008

Crown Crown Foliage

density dieback transparency
Species group Plots Trees Mean SE Mean SE Mean SE
---number--- = --------------- [PAEEN = cereomssssca00

Softwoods
Longleaf and slash pines 5 52 41.2 4.3 0.0 0.0 14.0 1.9
Loblolly and shortleaf pines 97 1,200 43.1 1.1 0.1 0.0 19.9 0.8
Cypress 3 55 41.5 0.8 0.0 0.0 28.5 1.1
Other eastern softwoods 13 33 48.3 3.6 0.0 0.0 17.3 1.5
Total 107 1,340 43.1 1.0 0.0 0.0 20.0 0.8

Hardwoods
Select white oaks 17 34 48.7 2.6 0.0 0.0 20.3 1.1
Select red oaks 14 25 49.6 1.7 0.2 0.2 19.8 1.0
Other white oaks 42 213 417 1.3 3.0 0.8 23.8 1.0
Other red oaks 74 293 45.5 0.9 2.0 0.7 22.0 0.8
Hickory 21 44 50.1 1.4 1.1 0.4 18.4 1.2
Hard maple 3 3 45.0 — 0.0 — 23.3 —
Soft maple 18 48 42.0 2.4 0.9 0.7 24.0 2.4
Beech 6 9 58.3 — 0.0 — 20.0 —
Sweetgum 67 239 46.0 1.1 3.4 1.0 21.0 0.5
Tupelo and blackgum 26 63 47.7 25 0.3 0.2 20.5 1.6
Ash 12 37 49.2 2.0 1.2 0.5 22.0 1.3
Cottonwood and aspen 1 10 60.5 — 0.0 — 23.5 —
Basswood 1 2 45.0 — 7.5 — 20.0 —
Other eastern soft hardwoods 61 171 44.7 1.4 2.1 0.7 23.6 1.0
Other eastern hard hardwoods 25 45 46.7 1.9 1.4 0.6 21.9 2.2
Eastern noncommercial hardwoods 30 72 43.8 2.1 3.3 1.2 20.8 1.5
Western woodland hardwoods 1 1 75.0 — 0.0 — 40.0 —
Total 122 1,309 45.4 0.6 2.2 0.4 22.0 0.6
Species total 136 2,649 443 0.6 1.1 0.2 21.0 0.5

D.b.h. = diameter at breast height; SE = standard error.

0.0 = no sample for the cell or a value of >0.0 but <0.05.

— = SE is not presented for species groups with number of trees <20.
4The mean and SE calculations consider the clustering of trees on plots.



higher crown densities typically repre-

sent healthier trees. Most crown densities
ranged from 30.0 to 55.0 percent (fig. 38).
Average crown density was 43.1 percent for
softwoods and 45.4 percent for hardwoods,
and ranged from 41.2 percent for longleaf
and slash pines (Pinus palustris/P. elliottii)

to 75.0 percent for the western woodland

is measured as the percentage of sky-
light visible through the live, normally
foliated portion of the crown. As with
crown density, average foliage transpar-
ency tends to be species-specific; however,
there typically is less variation among the
foliage transparency averages than there
is among the crown density averages. In

hardwoods (table 26). general, lower foliage transparency ratings
indicate healthier trees. Eighty-six percent
of all trees had foliage transparency values

of <25 percent (fig. 39). Average foliage

Foliage transparency is an indicator of the
amount of foliage present on the tree and
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Figure 38—Crown density frequency distribution by region, Texas, 2008.
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transparency was 21.0 percent for all trees and poor because their crowns are not
combined and ranged from a low of 14.0 developed enough to assess the three crown
percent for longleaf and slash pines to a condition indicators applied to larger trees.
high of 40.0 percent for the western wood- Overall, 83.8 percent of the sapling crowns
land hardwoods (table 26). were categorized as good (table 27). The

other white oaks group had the lowest per-
centage of saplings in the good category and
the ash group had the highest percentage of
saplings in the poor category (table 27).

Saplings are categorized based upon the
amount and condition of foliage present
into three broad vigor classes of good, fair,

Table 27—Distribution of sapling crown vigor class for all-live saplings 1.0 to <5.0 inches d.b.h. by species group,
east Texas, 2008

Good Fair Poor
Species group Plots  Trees  Percent =~ SE?  Percent SE?  Percent SE?
- - number - -
Softwoods
Longleaf and slash pines 2 9 100.0 — 0.0 — 0.0 —
Loblolly and shortleaf pines 49 164 74.4 71 25.0 7.3 0.6 0.6
Cypress 2 7 100.0 — 0.0 — 0.0 —
Other eastern softwoods 12 25 96.0 41 4.0 41 0.0 0.0
Total 61 205 79.0 6.2 20.5 6.3 0.5 0.5
Hardwoods
Select white oaks 6 8 75.0 — 25.0 — 0.0 —
Select red oaks 8 12 100.0 — 0.0 — 0.0 —
Other white oaks 12 20 65.0 15.6 35.0 15.6 0.0 0.0
Other red oaks 44 105 91.4 2.8 8.6 2.8 0.0 0.0
Hickory 15 23 78.3 8.4 21.7 8.4 0.0 0.0
Hard maple 3 3 100.0 — 0.0 — 0.0 —
Soft maple 18 40 77.5 8.9 20.0 8.9 2.5 2.5
Beech 1 1 100.0 — 0.0 — 0.0 —
Sweetgum 51 147 93.9 2.5 4.1 1.7 2.0 1.5
Tupelo and blackgum 15 27 88.9 7.7 11.1 7.7 0.0 0.0
Ash 9 22 72.7 — 22.7 — 4.5 —
Cottonwood and aspen 1 4 100.0 — 0.0 — 0.0 —
Other eastern soft hardwoods 54 118 83.1 3.8 15.3 3.4 1.7 1.2
Other eastern hard hardwoods 22 40 85.0 7.8 15.0 7.8 0.0 0.0
Eastern noncommercial hardwoods 35 96 771 8.6 21.9 8.7 1.0 1.0
Total 119 666 85.3 2.1 13.5 2.1 1.2 0.5
Species total 127 871 83.8 2.4 15.2 2.4 1.0 0.4

D.b.h. = diameter at breast height; SE = standard error.

0.0 = no sample for the cell or a value of >0.0 but <0.05.

— = SE is not presented for species groups with number of trees <20.
4 SE calculations consider the clustering of trees on plots.



Trees and saplings measured in 2008 were
compared with their first measurement in
2003 to determine whether crown condi-
tions improved, declined, or remained
stable during the remeasurement period.
Among the trees that survived from 2003
to 2008, foliage transparency and crown
dieback remained relatively stable for

all trees, as did softwood crown density;
however, average crown density for surviv-
ing hardwoods decreased significantly from
54.5 percent to 45.2 percent (table 28).
This decrease was due primarily to large
declines within the sweetgum, select red

oaks, and other white oaks species groups,
but biologically the cause is unknown.
Among the saplings that survived, 67.4
percent demonstrated no change in vigor
class. An improvement in vigor class was
observed for 22.2 percent of the surviving
saplings and a decline in vigor class for the
remaining 10.4 percent.

As an indicator of degraded health, poor
crown conditions are potential signals of
impending mortality. On average, trees that
died between 2003 and 2008 had poorer
crown conditions, and in particular higher

Table 28—Mean crown conditions and other statistics? for all-live trees >5.0 inches
d.b.h., east Texas, paired measurements, 2003-08

Crown condition indicator
and species group Plots Trees
- - number - -

Crown density

Softwoods 17 320
Hardwoods 20 214
Total 23 534
Crown dieback
Softwoods 17 320
Hardwoods 20 214
Total 23 534
Foliage transparency
Softwoods 17 320
Hardwoods 20 214
Total 23 534

D.b.h. = diameter at breast height; SE = standard error.

Paired trees onlyb
2003 2008 t-test
Mean SE  Mean SE  p-value®

42.7 2.4 42.8 2.0 0.9510
54.5 2.5 45.2 1.1 0.0001

47.4 2.4 43.7 1.3 0.0804

0.6 0.2 0.0 0.0 0.0138
1.4 0.4 0.9 0.3 0.4202
0.9 0.2 0.4 0.2 0.0627

20.9 1.4 19.6 1.0 0.5328
23.7 1.8 221 0.9 0.3527

22.0 1.3 20.6 0.7 0.3528

0.0 = no sample for the cell or a value of >0.0 but <0.05.

4 The mean and SE calculations consider the clustering of trees on plots.

b ncludes only the trees measured in both inventory cycles.

¢ The probability of obtaining a larger -value under the null hypothesis that the difference between the two

means equal 0.
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Frequency (percent)

Figure 40—Crown dieback distribution by tree survivorship for
remeasured trees, east Texas, 2008.

crown dieback (fig. 40), than the trees that
survived. Likewise, saplings with poor
crown vigor suffered a larger percentage of
mortality than saplings with good or fair
crown vigor (fig. 41).

Western region summary—Crown
dieback is a symptom of recent stress dem-
onstrated by the death of fine twigs and
branches in the upper and outer portions of
the crown. Crown dieback may result from
a disruption in water and nutrient transport
from the roots to the crown, direct injury
to the crown, or even normal physiological
processes such as heavy seed production.
Overall, 81.3 percent of the trees assessed
had <5 percent crown dieback. Average
dieback was 6.5 percent for softwoods and

[ Cut [—Mortality [ Survivor

Frequency (percent)
8

1-10 11-20 21-100
Crown dieback (percent)

6.6 percent for hardwoods, and ranged
from a low of 0.0 percent for tupelo and
blackgum to a high of 10.0 percent for black
walnut (Juglans nigra) (table 29).

Crown density is a measure of the amount
of foliage present on the tree and is
recorded as the percentage of light blocked
through the projected crown outline by live
and dead branches, foliage, and reproduc-
tive structures. Within individual species,
higher crown densities typically represent
healthier trees. Most crown densities (76.0
percent) ranged between 30.0 and 55.0
percent (fig. 38). Average crown density
was 55.0 percent for softwoods and 42.0
percent for hardwoods, and ranged as high
as 57.6 percent for the western woodland
softwoods (table 29).

[ Cut [ Mortality [ Survivor

Fair Poor
Sapling crown vigor class

Figure 41—Sapling crown vigor class distribution by tree
survivorship for remeasured trees, east Texas, 2008.



Table 29—Mean crown conditions and other statistics? for all-live trees >5.0 inches d.b.h. by
species group, central/west Texas, 2008

Crown Crown Foliage
density dieback transparency
Species group Plots Trees Mean SE Mean SE Mean SE
---number--- = --------------- percent- - - - - - - - - - - - ---
Softwoods

Other eastern softwoods 6 26 43.8 5.5 0.2 0.2 30.2 6.3
Western woodland softwoods 20 110 57.6 3.5 8.0 3.2 29.1 3.5
Total 26 136 55.0 3.6 6.5 2.7 29.3 3.1

Hardwoods
Select red oaks 7 59 37.5 3.3 2.4 1.0 31.6 6.4
Other white oaks 44 302 43.6 2.2 4.7 1.4 23.5 2.6
Other red oaks 5 27 42.2 2.8 0.7 0.3 25.2 1.1
Hickory 9 22 37.3 2.9 0.7 0.6 22.5 1.8
Tupelo and blackgum 1 2 52.5 — 0.0 — 17.5 —
Ash 6 20 47.3 3.8 7.3 5.5 22.8 2.9
Black walnut 1 1 30.0 — 10.0 — 20.0 —
Other eastern soft hardwoods 41 148 47.6 2.0 2.4 0.8 249 1.9
Other eastern hard hardwoods 6 19 41.6 — 1.3 — 27.1 —
Eastern noncommercial hardwoods 12 57 41.8 4.5 2.7 0.8 25.4 1.5
Western woodland hardwoods 151 1,073 41.0 1.0 8.6 1.7 29.5 1.5
Total 192 1,730 42.0 0.9 6.6 1.1 27.7 1.1
Species total 203 1,866 42.9 0.9 6.6 1.0 27.8 1.1

D.b.h. = diameter at breast height; SE = standard error.
— = no sample for the cell; SE is not presented for species groups with number of trees <20.
4 The mean and SE calculations consider the clustering of trees on plots.

Foliage transparency is an indicator of the
amount of foliage present on the tree and
is measured as the percentage of sky-
light visible through the live, normally
foliated portion of the crown. As with
crown density, average foliage transpar-
ency tends to be species-specific; however,
there typically is less variation among the
foliage transparency averages than there
is among the crown density averages. In

general, lower foliage transparency ratings
indicate healthier trees. Trees with foliage
transparency of <30 percent represented
74.5 percent of the sample (fig. 39). Average
foliage transparency was 27.8 percent for
all trees combined and ranged from a low
of 17.5 percent for tupelo and blackgum
(Nyssa aquatic/N. sylvatica) to a high of 31.6
percent for the select red oaks (Quercus spp.)
(table 29).
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Saplings are categorized based upon the
amount and condition of foliage present
into three broad vigor classes of good,

fair, and poor because their crowns are
not developed enough to assess the three
crown condition indicators applied to larger
trees. Overall, 75.9 percent of the sapling
crowns assessed were categorized as good
(table 30). The hickory (Carya spp.) and
other eastern softwoods groups had the
highest percentage of saplings in the good
category and the ash (Fraxinus spp.), group
had the highest percentage of saplings in
the poor category (table 30).

Comparison of eastern and western
regions—Crown conditions in central
and west Texas differed from those in east
Texas. Specifically, average crown dieback

and average foliage transparency were
higher in the western region than in the
eastern region (tables 26 and 29). Average
crown density was about the same for hard-
woods in both regions; however, average
crown density for softwoods was higher in
the west than in the east (tables 26 and 29).
The differences in average crown condi-
tions may be attributable to the different
moisture regimes and growth habits (crown
form) of the most abundant species in each
region. For example, the western softwoods
are composed primarily of ash, Pinchot

and redberry junipers (Juniperus pinchotti/J.
erythrocarpa) which have very different
crown forms from the southern pines found
in the east. This contrast likely contributed
to the difference in average softwood crown
density between the two regions.

Table 30—Distribution of sapling crown vigor class for all-live saplings 1.0 to <5.0 inches d.b.h. by species group,
central/west Texas, 2008

Good

Species group Plots Trees Percent
- - -number - - -
Softwoods
Other eastern softwoods 3 8 100.0
Western woodland softwoods 14 31 80.6
Total 17 39 84.6
Hardwoods
Select red oaks 13 76.9
Other white oaks 11 26 84.6
Hickory 4 100.0
Ash 2 12 83.3
Other eastern soft hardwoods 27 85 70.6
Other eastern hard hardwoods 4 5 60.0
Eastern noncommercial hardwoods 17 57 86.0
Western woodland hardwoods 103 266 72.9
Total 140 468 75.2
Species total 151 507 75.9

D.b.h. = diameter at breast height; SE = standard error.

0.0 = no sample for the cell or a value of >0.0 but <0.05.

— = SE is not presented for species groups with number of trees <20.
4 SE calculations consider the clustering of trees on plots.

Fair Poor
SE?  Percent SE?  Percent SE?

= 0.0 = 0.0 —
7.9 12.9 5.4 6.5 6.4
6.5 10.3 4.5 5.1 5.1
— 23.1 — 0.0 =
7.6 15.4 7.6 0.0 0.0
= 0.0 = 0.0 —
= 8.3 = 8.3 —
10.9 28.2 10.0 1.2 1.1
= 40.0 = 0.0 =
4.8 14.0 4.8 0.0 0.0
4.2 222 3.6 4.9 1.9
3.4 21.6 3.1 3.2 1.2
3.2 20.7 2.9 3.4 1.1
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Glossary

Afforestation—Area of land previously
classified as nonforest that is converted to
forest by tree planting or by natural rever-
sion to forest.

Average annual mortality—Average
annual volume of trees >5.0 inches d.b.h.
that died from human and natural causes
during the intersurvey period.

Average annual removals—Average
annual volume of trees >5.0 inches d.b.h.
removed from the inventory by harvesting,
cultural operations (such as timber-stand
improvement), land clearing, or changes in
land use during the intersurvey period.

Average net annual growth—Average
annual net change in volume of trees >5.0
inches d.b.h./d.r.c. without taking into
account losses from cutting (gross growth
minus mortality) during the intersurvey
period.

Basal area—The cross sectional area of a

tree at breast height or of all the trees in a
stand, usually expressed in square feet or

square feet per acre.

Biomass—The aboveground fresh weight of
solid wood and bark in live trees >1.0-inch
d.b.h. from the ground to the tip of the tree.
All foliage is excluded. The weight of wood
and bark in lateral limbs, secondary limbs,
and twigs <0.5 inch in diameter at the point
of occurrence is included for sapling-size
trees but is excluded for poletimber and
sawtimber size trees.

Bole—That portion of a tree between a
1-foot stump and a 4-inch top d.o.b. in trees
>5.0 inches d.b.h.

Census water—Streams, sloughs, estuaries,
canals, and other moving bodies of water
>200-feet wide, and lakes, reservoirs, ponds,
and other permanent bodies of water >4.5
acres in area.

Commercial species—Tree species cur-
rently or potentially suitable for industrial
wood products

Diameter at breast height (d.b.h.)—The
diameter for tree stem, located at 4.5 feet
above the ground (breast height) on the
uphill side of a tree. The point of diameter
measurement may vary on abnormally
formed trees.

Diameter class—A classification of trees
based on tree d.b.h. Forest inventory and
analysis commonly uses 2-inch diameter
classes, with the even inch as the approxi-
mate midpoint for a class. For example, the
6-inch class includes trees 5.0 through 6.9
inches d.b.h.

D.o.b. (diameter outside bark)—Stem
diameter including bark.

Forest land—Land that is at least 10 per-
cent stocked by forest trees of any size, or
land formerly having such tree cover, and is
not currently developed for a nonforest use.
The minimum area for classification as for-
est land is 1 acre. Forested strips must be at
least 120 feet wide to qualify as forest land.

Forest management type—A classification
of timberland based on forest type and stand
origin.

Pine plantation—Stand that (a) has been
artificially regenerated by planting or
direct seeding, (b) is classed as a member
of the pine or other softwood forest type,
and (c) has at least 10-percent stocking.

Natural pine—Stand that (a) has not been
artificially regenerated, (b) is classed as

a member of the pine or other softwood
forest type, and (c) has at least 10-percent
stocking.

Oak-pine—Stand that has at least
10-percent stocking and is classed as a
member of the oak-pine forest type.
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Upland hardwood—Stand that has at
least 10-percent stocking and classed as
a member of the oak-hickory or maple-
beech-birch forest type.

Lowland hardwood—Stand that has at least
10-percent stocking and is classed as a
member of the oak-gum-cypress, elm-
ash-cottonwood, palm, or other tropical
forest type.

Nonstocked stands—Stands <10 percent
stocked with live trees.

Forest-type group—A combination of
forest types that share closely associated
species or site requirements.

White-red-jack pine—Forests in which
eastern white pine, red pine, or jack pine,
singly or in combination, constitute a
plurality of the stocking. (Common asso-
ciates include hemlock, birch, and maple.)

Spruce-fir—Forests in which spruce or true
firs, singly or in combination, constitute

a plurality of the stocking. (Common
associates include maple, birch, and hem-
lock.)

Longleaf-slash pine—Forests in which
longleaf or slash pine, singly or in
combination, constitute a plurality of the
stocking. (Common associates include
oak, hickory, and gum.)

Loblolly-shortleaf pine—Forests in which
loblolly pine, shortleaf pine, or other
southern yellow pines, except longleat

or slash pine, singly or in combination,
constitute a plurality of the stocking.
(Common associates include oak, hickory,
and gum.)

Oak-pine—Forests in which hardwoods
(usually upland oaks) constitute a
plurality of the stocking but in which
pines account for 25 to 50 percent of the
stocking. (Common associates include
gum, hickory, and yellow-poplar.)

Oak-hickory—Forests in which upland
oaks or hickory, singly or in combination,
constitute a plurality of the stocking,
except where pines account for 25 to 50
percent of stocking, in which case the
stand is classified as oak-pine. (Common
associates include yellow-poplar, elm,
maple, and black walnut.)

Oak-gum-cypress—Bottomland forests

in which tupelo, blackgum, sweetgum,
oaks, or southern cypress, singly or in
combination, constitute a plurality of the
stocking, except where pines account for
25 to 50 percent of stocking, in which
case the stand is classified as oak-pine.
(Common associates include cottonwood,
willow, ash, elm, hackberry, and maple.)

Elm-ash-cottonwood—Forests in which
elm, ash, or cottonwood, singly or in
combination, constitute a plurality of the
stocking. (Common associates include
willow, sycamore, beech, and maple.)

Maple-beech-birch—Forests in which
maple, beech, or yellow birch, singly or
in combination, constitute a plurality of
the stocking. (Common associates include
hemlock, elm, basswood, and white
pine.)

Nonstocked stands—Stands 10 percent
stocked with live trees.

Forested tract size—The area of forest
within the contiguous tract containing each
forest inventory and analysis sample plot.

Fresh weight—Mass of tree component at
time of cutting.

Gross growth—Annual increase in volume
of trees 5.0 inches d.b.h. in the absence

of cutting and mortality. (Gross growth
includes survivor growth, ingrowth, growth
on ingrowth, growth on removals before
removal, and growth on mortality before
death.)



Growing-stock trees—Living trees of
commercial species classified as sawtimber,
poletimber, saplings, and seedlings. Trees
must contain at least one 12-foot or two
8-foot logs in the saw-log portion, currently
or potentially (if too small to quality), to be
classed as growing stock. The log(s) must
meet dimension and merchantability stan-
dards to quality. Trees must also have, cur-
rently or potentially, one-third of their gross
board-foot volume in sound wood.

Growing-stock volume—The cubic-foot
volume of sound wood in growing-stock
trees >5.0 inches d.b.h. from a 1-foot stump
to a minimum 4.0-inch top d.o.b. of the
central stem.

Hardwoods—Tree species belonging to

the botanical divisions Magnoliophyta,
Ginkgophyta, Cycadophyta, or Pteridophyta,
usually angiospermic, dicotyledonous,
broad-leaved and deciduous.

Soft hardwoods—Hardwood species with
an average specific gravity of <0.50, such
as gums, yellow-poplar, cottonwoods, red
maple, basswoods, and willows.

Hard hardwoods—Hardwood species with
an average specific gravity >0.50, such as
oaks, hard maples, hickories, and beech.

Hot checlk—An inspection normally done
as part of the training process. The inspec-
tor is present on the plot with the trainee
and provides immediate feedback regard-
ing data quality. Data errors are corrected.
Hot checks can be done on training plots or
production plots. See: Quality assurance and
quality control.

Industrial wood—All roundwood products
except fuelwood.

Land area—The area of dry land and land
temporarily or partly covered by water, such
as marshes, swamps, and river floodplains
(omitting tidal flats below mean high tide),
streams, sloughs, estuaries, and canals 200-
feet wide, and lakes, reservoirs, and ponds
4.5 acres in area.

Live trees—All living trees. All size classes,
all tree classes, and both commercial and
noncommercial species are included.

Log grade—A classification of logs based
on external characteristics indicating quality
or value.

Logging residues—The unused merchant-
able portion of growing-stock trees cut or
destroyed during logging operations.

Net annual change—Net annual increase
or decrease in volume of live trees >5.0
inches d.b.h. Net annual change is equal to
net annual growth minus average annual
removals.

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 sup-
ported forests and land formerly forested
where timber production is precluded by
development for other uses.

Nonstocked stands—Stands <10 percent
stocked with live trees.

Other forest land—Forest land other than
timberland and reserved forest land. It
includes available and reserved forest land
that is incapable of producing 20 cubic feet
per acre per year of wood under natural
conditions because of adverse site condi-
tions such as sterile soils, dry climate, poor
drainage, high elevation, steepness, or
rockiness.

Other removals—The volume of trees
removed from the inventory by cultural
operations such as timber stand improve-
ment, land clearing, and other changes in
land use, resulting in the removal of the
trees from timberland.

Ownership—A legal entity having control
of a parcel or group of parcels of land. An
ownership may be an individual; a com-
bination of persons; a legal entity such as
corporation, partnership, club, or trust; or a
public agency.
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National forest land—Federal land that

has been legally designated as national
forests or purchase units, and other land
under the administration of the Forest
Service, including experimental areas and
Bankhead-Jones Title III land.

State, county, and municipal land—Land
owned by States, counties, and local
public agencies or municipalities, or
land leased to these governmental units
for 50 years or more.

Plant residues—Wood material generated
in the production of timber products at pri-
mary manufacturing plants.

Forest industry land—An ownership class of
private lands owned by a company or an

individual(s) operating a primary wood-
processing plant.

Nonindustrial private forest (NIPF) land—
Privately owned land excluding forest
industry land.

Corporate—Owned by corporations,
including incorporated farm ownerships.

Individual—All lands owned by
individuals, including farm operators.

Other public—An ownership class that
includes all public lands except national
forests.

Miscellaneous Federal land—Federal land
other than national forests.

Coarse residues—Material, such as slabs,
edgings, trim, veneer cores and ends, suit-
able for chipping.

Fine residues—Material, such as sawdust,
shavings, and veneer chippings, not suit-
able for chipping.

Plant byproducts—Residues (coarse or fine)
used in the manufacture of industrial
products or for consumer use or as fuel.

Unused plant residues—Residues (coarse or
fine) not used for any product, including
fuel.

Camping at Ratcliff
. Lake, Houston County.



Poletimber-size tree—Softwoods 5.0 to
8.9 inches d.b.h. and hardwood 5.0 to 10.9
inches d.b.h.

Primary wood-using plants—Industries
receiving roundwood or chips from round-
wood for the manufacture of products, such
as veneer, pulp, and lumber.

Productive-reserved forest land—Forest
land sufficiently productive to qualify as
timberland but withdrawn by statute or
administrative regulation from production
of timber that is utilized.

Reforestation—Area of land previously
classified as forest that is regenerated by tree
planting or natural regeneration.

Rotten trees—Live trees of commercial
species not containing at least one 12 foot
saw log, or two noncontiguous saw logs,
each 28 feet in length, now or prospectively,
primarily because of rot or missing sections,
and with less than one third of the gross
board foot tree volume in sound material.

Rough trees—Live trees of commercial
species not containing at least one 12 foot
saw log, or two noncontiguous saw logs,
each =8 feet in length, now or prospectively,
primarily because of roughness, poor

form, splits, and cracks, and with less

than one third of the gross board foot tree
volume in sound material; and live trees of
noncommercial species.

Roundwood (roundwood logs)—Logs,
bolts, or other round sections cut from trees
for industrial or consumer uses.

Roundwood chipped—Any timber cut pri-
marily for pulpwood, delivered to nonpulp-
mills, chipped, and then sold to pulpmills

as residues, including chipped tops, jump
sections, whole trees, and pulpwood sticks.

Roundwood products—Any primary prod-
uct such as lumber, poles, pilings, pulp, or
fuelwood that is produced from roundwood.

Salvable dead trees—Standing or downed
dead trees that were formerly growing stock
and are considered merchantable. Trees
must be 25.0 inches d.b.h. to quality.

Sapling—Live trees 1.0 to 4.9 inches
d.b.h./d.r.c.

Saw log—A log meeting minimum stan-
dards of diameter, length, and defect,
including logs >8-feet long, sound and
straight, with a minimum diameter inside
bark for softwoods of 6 inches (8 inches for
hardwoods).

Saw-log portion—The part of the bole of
sawtimber trees between a 1 foot stump and
the saw log top.

Saw-log top—The point on the bole of saw-
timber trees above which a conventional
saw log cannot be produced. The minimum
saw log top is 7.0 inches d.o.b. for softwoods
and 9.0 inches d.o.b. for hardwoods.

Sawtimber-size trees—Softwoods >9.0
inches d.b.h. and hardwoods =11.0 inches
d.b.h.

Sawtimber volume—Growing stock
volume in the saw-log portion of sawtimber
size trees in board feet (International
Ya-inch rule).

Seedlings—Trees 1.0-inch d.b.h. and 1-foot
tall for hardwoods, 6 inches tall for soft-
wood, and 0.5 inch in diameter at ground
level for longleaf pine.

Select red oalss—The group consisting of
cherrybark, Shumard, and northern red
oaks. Other red oak species are included in
the “other red oaks” group.

Select white oalks—The group consisting
of white, swamp chestnut, swamp white,
chinkapin, Durand, and bur oaks. Other
white oak species are included in the “other
white oaks” group.

Site class—A classification of forest land in
terms of potential capacity to grow crops
of industrial wood based on fully stocked
natural stands.
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Softwoods—Coniferous trees, usually
evergreen, having leaves that are needles or
scalelike.

Yellow pines—Loblolly, longleaf, slash,
pond, shortleaf, pitch, Virginia, sand,
spruce, and Table Mountain pines.

Other softwoods—Cypress, eastern red-
cedar, white-cedar, eastern white pine,
eastern hemlock, spruce, and fir.

Stand age—A stand descriptor that indi-
cates the average age of the live dominant
and codominant trees in the predominant
stand-size class of a condition.

Stand origin—A classification of forest
stands describing their means of origin.

Planted—Planted or artificially seeded.

Natural—No evidence of artificial
regeneration.

Stand-size class—A classification of
forest land based on the diameter-class
distribution of live trees in the stand. See
definitions of large-, medium-, and small-
diameter trees.

Large-diameter stands—Stands at least 10
percent stocked with live trees, with one-
half or more of total stocking in large-
and medium-diameter trees, and with
large-diameter tree stocking at least equal
to medium-diameter tree stocking.

Medium-diameter stands—Stands at least 10
percent stocked with live trees, with one-
half or more of total stocking in medium-
and large-diameter trees, and with
medium-diameter tree stocking exceeding
large-diameter tree stocking.

Small-diameter stands—Stands at least 10
percent stocked with live trees, in which
small-diameter trees account for more
than one-half of total stocking.

Nonstocked stands—Stands <10 percent
stocked with live trees.

Stocking—The degree of occupancy of land
by trees, measured by basal area or the
number of trees in a stand and spacing in
the stand, compared with a minimum stan-
dard, depending on tree size, required to
fully utilize the growth potential of the land.

Density of trees and basal area per acre
required for full stocking:

Trees per
D.b.h. acre for full
class stocking Basal area
inches square feet
per acre

Seedlings

(<1 inch) 600 —
2 560 —
4 460 —
6 340 67
8 240 84
10 155 85
12 115 90
14 90 96
16 72 101
18 60 106
20 51 111

— =not applicable.

Timber products—Roundwood products
and byproducts.

Timberland—Forest land that is producing
or capable of producing 20 cubic feet per
acre or more per year of wood at culmina-
tion of mean annual increment. Timberland
excludes reserved forest lands.

Tree—A woody perennial plant, typically
large, with a single well-defined stem
carrying a more or less definite crown;
sometimes defined as attaining a minimum
diameter of 3 inches and a minimum height
of 15 feet at maturity. For FIA, any plant on
the tree list in the current field manual is
measured as a tree.



Tree grade—A classification of the saw-
log portion of large-diameter trees based
on: (1) the grade of the butt log, or (2) the
ability to produce at least one 12-foot or
two 8-foot logs in the upper section of the
saw-log portion. Tree grade is an indicator
of quality; grade 1 is the best quality.

Upper stem portion—The part of the main
stem or fork of sawtimber trees above the
saw-log top to a minimum top diameter of
4.0 inches d.o.b. or to the point where the
main stem or fork breaks into limbs.

Metric Equivalents

Volume of live trees—The cubic-foot
volume of sound wood in live trees >5.0
inches d.b.h. from a 1-foot stump to a
minimum 4.0-inch top d.o.b. of the central
stem.

Volume of saw-log portion of sawtimber
trees—The cubic-foot volume of sound
wood in the saw-log portion of sawtimber
trees. Volume is the net result after
deductions for rot, sweep, and other defects
that affect use for lumber.

1 acre = 4046.87 m? or 0.404686 ha

1 cubic foot = 0.028317 m>

1 inch = 2.54 ¢cm or 0.0254 m

Breast height (4.5 feet) = 1.4 m above the ground

1 square foot = 929.03 cm? or 0.0929 m?

1 square foot of basal area per acre = 0.229568 m? per ha
1 cubic foot per acre = 0.0699722 m> per ha

1 pound = 0.454 kg
1 ton = 0.907 metric ton
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Appendix A—Core Tables

Table A.1—Percentage of area by land
status, Texas, 2008

Land status Area
percent

Accessible forest land
Unreserved forest land

Timberland 8.0
Unproductive 21.6
Total 29.6
Reserved forest land
Productive 0.1
Unproductive 0.1
Total 0.2
Total forest land 29.8
Nonforest and other area
Nonforest land 54.5
Water
Noncensus water 0.3
Census water 24
Total 57.2
Nonsampled area
Access denied 12.8
Hazardous conditions 0.2
All area 100.0

Total area (thousands of acres) 171,891.0

Numbers in columns may not sum to totals due to
rounding.

0.0 = no sample for the cell or a value of >0.0 but
<0.05.



Appendix A—Core Tables

Table A.1.1—Area by survey unit and land status, Texas, 2008

Land status

Unreserved Reserved
Total All Timber- Un- Un-
Survey unit area forest Total land productive Total Productive productive
thousand acres

Southeast 12,500.1 6,793.7 6,667.0 6,637.9 29.1 126.7 126.7 0.0
Northeast 9,918.0 5,334.9 53349 5,326.9 8.0 0.0 0.0 0.0
North Central 22,7775 6,779.8 6,728.3 1,923.3 4,805.0 51.5 41.0 10.5
South 26,625.6 9,136.4 9,115.3 359.7 8,755.7 211 21.1 0.0
West Central 31,604.1 18,138.3 18,043.7 1905 17,853.2 947 0.0 94.7
Northwest 44,939.2 10,834.0 10,806.9 18.8 10,788.1 27.1 0.0 271
West 23,526.5 5,465.7 5,382.2 9.1 5,373.1 835 0.0 83.5

All units 171,891.0 62,482.8 62,078.2 14,466.2 47,612.0 404.6 188.8 215.8

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

Nonforest Census

land water

5,061.0 645.4

42934 289.7
15,4579  539.8
15,066.9 2,422.3
13,153.9 311.8
33,913.0 192.1
18,037.6 23.3

104,983.8 4,424.5
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Table A.2—Area of forest land by ownership class and land status, Texas, 2008

Land status

Unreserved Reserved
All forest Timber- Un- Un-
Ownership class land Total land productive  Total Productive productive
acres
U.S. Forest Service
National forest 698.2 668.2 659.2 8.9 30.0 30.0 0.0
National grassland 44.4 33.9 10.5 23.4 10.5 10.5 0.0
Other Forest Service 41 41 41 0.0 0.0 0.0 0.0
Total 746.7 706.2 673.9 32.3 40.6 40.6 0.0
Other Federal
National Park Service 174.0 0.0 0.0 0.0 174.0 91.8 82.2
Bureau of Land Management 13.6 13.6 0.0 13.6 0.0 0.0 0.0
U.S. Fish and Wildlife Service 157.4 109.7 12.0 97.7 47.8 38.5 9.2
Dept. of Defense/Dept. of
Energy 455.7 429.8 139.2 290.7 25.9 4.9 21.0
Other Federal 77.0 77.0 38.1 38.9 0.0 0.0 0.0
Total 877.7 630.1 189.2 440.8 247.6 135.2 112.5
State and local government
State 1,430.9 1,365.8 151.4 1,214.4 65.1 9.7 55.5
Local 574.5 540.1 92.7 447 .4 34.4 3.4 31.1
Other non-Federal public 16.8 0.0 0.0 0.0 16.8 0.0 16.8
Total 2,022.3 1,905.9 2441 1,661.8 116.4 13.0 103.3
Forest industry
Corporate 2,2158 2,2158 2,213.8 1.9 0.0 0.0 0.0
Unincorporated local
partnership/association/club 6.0 6.0 6.0 0.0 0.0 0.0 0.0
Native American 17.2 17.2 17.2 0.0 0.0 0.0 0.0
Individual 35.8 35.8 6.2 29.6 0.0 0.0 0.0
Total 22747 22747  2,243.2 31.6 0.0 0.0 0.0
Nonindustrial private
Corporate 6,940.8 6,940.8 2,283.2 4,657.6 0.0 0.0 0.0
Conservation/natural resources
organization 223.3 223.3 37.8 185.5 0.0 0.0 0.0
Unincorporated local
partnership/association/club 4,231.8 4,231.8 392.9 3,838.9 0.0 0.0 0.0
Native American 110.5 110.5 22.3 88.3 0.0 0.0 0.0
Individual 45,054.9 45,0549 8,379.6 36,675.3 0.0 0.0 0.0
Total 56,561.3 56,561.3 11,115.8 45,4455 0.0 0.0 0.0
All classes 62,482.8 62,078.2 14,466.2 47,612.0 404.6 188.8 215.8

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.3—Area of forest land by forest-type group and site productivity class, Texas, 2008

Forest-type group

Softwood
Longleaf-slash pine
Loblolly-shortleaf pine
Other eastern softwoods
Pinyon-juniper

Total softwoods

Hardwood
Oak-pine
Oak-hickory
Oak-gum-cypress
Elm-ash-cottonwood
Other hardwoods
Woodland hardwoods
Exotic hardwoods

Total hardwoods
Nonstocked

All groups

All
classes

191.4
5,050.0
262.1
9,502.7

15,006.2

1,704.5
13,621.7
2,144.9
2,728.8
633.2
23,405.6
237.6

44,476.4
3,000.2
62,482.8

0-
19

0.0

0.0
144.5
9,487.8

9,632.2

112.4
9,253.2
551.2
1,470.7
601.4
23,352.3
12.0

35,353.2
2,842.4
47,827.8

Site productivity class (cubic feet/acre/year)

20—
49

0.0
75.9
64.7
14.9

155.4

125.0
1,307.6
149.3
555.8
12.6
53.2
34.3

2,237.9
56.5
2,449.9

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

50—
84

acres

61.0
938.8
39.6
0.0

1,039.5

497.2
1,307.6
472.4
309.5
5.9

0.0
92.2

2,684.9
26.3
3,750.6

85—
119

69.6
2,177.2
9.2

0.0

2,256.0

707.4
1,230.0
571.2
321.4
5.7

0.0
40.3

2,876.0
49.5
5,181.5

120—
164

56.3
1,468.0
4.1

0.0

1,528.4

245.3
444.6
337.6
60.5
7.5
0.0
51.3

1,146.8
255
2,700.7

165—
224

4.5
390.1
0.0
0.0

394.7

17.2
76.7
55.5
6.0
0.0
0.0
7.5

162.9
0.0
557.6

225+

0.0
0.0
0.0
0.0

0.0

0.0
2.2
7.7
4.8
0.0
0.0
0.0

14.7
0.0
14.7
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Table A.3.1—Area of timberland by forest-type group and site productivity class, Texas, 2008

Site productivity class (cubic feet/acre/year)

All 0— 20— 50— 85— 120— 165—
Forest-type group classes 19 49 84 119 164 224 225+
acres
Softwood types
Longleaf-slash pine 191.4 0.0 0.0 61.0 69.6 56.3 4.5 0.0
Loblolly-shortleaf pine 4,992.9 0.0 66.2 938.8 2,151.7 1,455.9 380.2 0.0
Other eastern softwoods 117.6 0.0 64.7 39.6 9.2 4.1 0.0 0.0
Pinyon-juniper 14.9 0.0 14.9 0.0 0.0 0.0 0.0 0.0
Total softwoods 5,316.8 0.0 145.8 1,039.5 2,230.4 1,516.4 384.7 0.0
Hardwood types
Oak-pine 1,570.0 0.0 125.0 485.7 696.9 245.3 17.2 0.0
Oak-hickory 4,319.2 0.0 1,297.0 1,286.7 1,224.0 432.5 76.7 2.2
Oak-gum-cypress 1,542.6 0.0 149.3 439.3 563.9 326.8 55.5 7.7
Elm-ash-cottonwood 1,249.0 0.0 555.8 309.5 321.4 51.4 6.0 4.8
Other hardwoods 31.8 0.0 12.6 5.9 5.7 7.5 0.0 0.0
Woodland hardwoods 53.2 0.0 53.2 0.0 0.0 0.0 0.0 0.0
Exotic hardwoods 225.7 0.0 34.3 92.2 40.3 51.3 7.5 0.0
Total hardwoods 8,991.5 0.0 2,227.4 2,619.4 2,852.2 1,114.9 162.9 14.7
Nonstocked 157.8 0.0 56.5 26.3 49.5 25.5 0.0 0.0
All groups 14,466.2 0.0 2,429.7 3,685.2 5,132.2 2,656.8 547.7 14.7

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.4—Area of forest land by forest-type group and ownership group, Texas, 2008

Ownership group

U.S. State and Non-
All Forest Other local Forest industrial
Forest-type group ownerships Service Federal government industry private
acres
Softwood
Longleaf-slash pine 191.4 11.5 0.0 0.0 112.9 67.0
Loblolly-shortleaf pine 5,050.0 572.2 42.2 55.7 1,390.6 2,989.2
Other eastern softwoods 262.1 0.0 10.5 8.7 0.0 242.9
Pinyon-juniper 9,502.7 0.0 130.0 430.9 9.6 8,932.1
Total softwoods 15,006.2 583.8 182.8 495.3 1,513.1 12,231.2
Hardwood
Oak-pine 1,704.5 50.4 65.2 20.5 206.0 1,362.4
Oak-hickory 13,621.7 61.2 231.8 171.7 203.4 12,953.7
Oak-gum-cypress 2,144.9 27.2 122.2 34.0 280.3 1,681.2
Elm-ash-cottonwood 2,728.8 16.5 77.2 114.7 8.7 2,511.7
Other hardwoods 633.2 7.7 4.5 0.0 0.0 621.0
Woodland hardwoods 23,405.6 0.0 114.6 1,125.3 20.0 22,145.6
Exotic hardwoods 237.6 0.0 10.1 13.6 21.0 192.9
Total hardwoods 44,476.4 163.0 625.7 1,480.0 739.3 41,468.4
Nonstocked 3,000.2 0.0 69.1 47.0 22.3 2,861.8
All groups 62,482.8 746.7 877.7 2,022.3 2,274.7 56,561.3

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Appendix A—Core Tables

Table A.4.1—Area of timberland by forest-type group and ownership group, Texas, 2008

Ownership group
U.S. State and Non-
All Forest Other local Forest industrial
Forest-type group ownerships Service Federal government industry private
acres
Softwood
Longleaf-slash pine 191.4 11.5 0.0 0.0 112.9 67.0
Loblolly-shortleaf pine 4,992.9 546.7 20.3 46.0 1,390.6 2,989.2
Other eastern softwoods 117.6 0.0 10.5 6.2 0.0 101.0
Pinyon-juniper 14.9 0.0 0.0 0.0 0.0 14.9
Total softwoods 5,316.8 558.2 30.9 52.2 1,508.5 3,172.1
Hardwood
Oak-pine 1,570.0 45.9 18.6 20.5 206.0 1,279.1
Oak-hickory 4,319.2 35.0 48.1 711 203.4 3,961.6
Oak-gum-cypress 1,542.6 18.2 57.5 28.4 280.3 1,158.1
Elm-ash-cottonwood 1,249.0 16.5 24.0 50.5 8.7 1,149.3
Other hardwoods 31.8 0.0 0.0 0.0 0.0 31.8
Woodland hardwoods 53.2 0.0 0.0 0.0 0.0 53.2
Exotic hardwoods 225.7 0.0 10.1 13.6 21.0 180.9
Total hardwoods 8,991.5 115.7 158.4 184.1 719.3 7,814.1
Nonstocked 157.8 0.0 0.0 7.9 20.4 129.6
All groups 14,466.2 673.9 189.2 2441 2,243.2 11,115.8

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.5—Area of forest land by forest-type group and stand-size class, Texas, 2008

Stand-size class

All Large Medium Small Non-
Forest-type group classes diameter diameter diameter stocked
acres

Softwood
Longleaf-slash pine 191.4 132.9 40.5 18.0 0.0
Loblolly-shortleaf pine 5,050.0 2,707.6 1,355.6 986.8 0.0
Other eastern softwoods 262.1 128.6 91.8 41.7 0.0
Pinyon-juniper 9,502.7 4,449.6 2,338.8 2,714.2 0.0
Total softwoods 15,006.2 7,418.8 3,826.7 3,760.7 0.0

Hardwood
Oak-pine 1,704.5 816.6 305.1 582.9 0.0
Oak-hickory 13,621.7 3,978.1 4,712.3 4,931.3 0.0
Oak-gum-cypress 2,144.9 1,263.1 308.3 573.6 0.0
Elm-ash-cottonwood 2,728.8 1,094.0 684.7 950.1 0.0
Other hardwoods 633.2 56.5 262.8 313.9 0.0
Woodland hardwoods 23,405.6 6,880.1 3,557.1 12,968.4 0.0
Exotic hardwoods 237.6 6.5 62.0 169.2 0.0
Total hardwoods 44,476.4 14,094.8 9,892.2 20,489.4 0.0
Nonstocked 3,000.2 0.0 0.0 0.0 3,000.2
All groups 62,482.8 21,513.6 13,718.9 24,250.1 3,000.2

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.6—Area of forest land by forest-type group and stand-age class, Texas, 2008

Stand-age class (years)

78

Al 1- 21— 41— 61— 81— 101— 121- 141— 161- 181- Non-
Forest-type group classes 20 40 60 80 100 120 140 160 180 200 201+ stocked
acres
Softwood
Longleaf-slash pine 191.4 57.4 108.0 17.0 9.0 00 00 00 00 00 00 0.0 0.0
Loblolly-shortleaf
pine 5,050.0 2,096.5 1,596.5 8539 4179 66.7 00 00 00 00 00 0.0 18.6
Other eastern
softwoods 262.1 48.1 56.3 107.7 394 105 00 00 0.0 0.0 0.0 0.0 0.0
Pinyon-juniper 9,502.7 1,201.8 3,326.6 3,084.2 1,240.4 547.0 355 16.8 16.8 0.0 0.0 16.8 16.8
Total softwoods  15,006.2 3,403.8 5,087.4 4,062.9 1,706.7 624.1 355 16.8 16.8 0.0 0.0 16.8 35.4
Hardwood
Oak-pine 1,704.5 5751 4234 5480 1190 361 00 00 00 00 00 0.0 3.0
Oak-hickory 13,621.7 2,024.2 3,357.2 4,590.2 2,328.6 965.8 113.8 32.0 128.8° 0.0 86 0.0 72.5
Oak-gum-cypress  2,1449 3679 520.3 709.0 4208 911 0.0 0.0 13.3 16.8 0.0 0.0 5.7
Elm-ash-cotton-
wood 2,728.8 4995 948.7 7525 4171 714 6.0 3.7 112 0.0 186 0.0 0.0
Other hardwoods 633.2 66.8 206.2 1779 911 575 168 0.0 168 0.0 0.0 0.0 0.0
Woodland hard-
woods 23,405.6 7,607.9 9,526.6 4,462.5 1,522.7 184.8 168 344 00 0.0 0.0 0.0 50.0
Exotic hardwoods 237.6 185.2 22.3 28.7 0.0 00 00 00 00 00 0.0 0.0 1.5
Total hardwoods 44,476.4 11,326.6 15,004.7 11,268.8 4,899.4 1,406.6 153.4 70.0 170.1 16.8 27.2 0.0 132.7
Nonstocked 3,000.2 0.0 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 3,000.2
All groups 62,482.8 14,730.4 20,092.1 15,331.6 6,606.1 2,030.8 188.9 86.9 186.9 16.8 27.2 16.8 3,168.3

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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ppendix A—Core Tables

Table A.7—Area of forest land by forest-type group
and stand origin, Texas, 2008

Stand origin
Artificial
Natural regen-
Forest-type group Total stands eration
acres
Softwood
Longleaf-slash pine 191.4 63.8 127.6

Loblolly-shortleaf pine 5,050.0 2,648.6 2,401.4
Other eastern softwoods 262.1 262.1 0.0
Pinyon-juniper 9,502.7 9,502.7 0.0

Total softwoods 15,006.2 12,477.2 2,529.0

Hardwood
Oak-pine 1,704.5 1,4935 211.0
Oak-hickory 13,621.7 13,504.1 117.6

Oak-gum-cypress
Elm-ash-cottonwood

2,1449 2,128.6 16.4
2,728.8 2,728.8 0.0

Other hardwoods 633.2 627.3 5.9
Woodland hardwoods 23,405.6 23,405.6 0.0
Exotic hardwoods 237.6 225.7 12.0

Total hardwoods 44,476.4 44,113.4 363.0

Nonstocked 3,000.2 2,968.1 32.1

All groups 62,482.8 59,558.8 2,924.0

Numbers in rows and columns may not sum to totals due to
rounding.

0.0 = no sample for the cell or a value of >0.0 but <0.05.

Table A.7.1—Area of timberland by forest-type group
and stand origin, Texas, 2008

Stand origin
Artificial
Natural regen-
Forest-type group Total stands eration
acres
Softwood
Longleaf-slash pine 191.4 63.8 127.6

Loblolly-shortleaf pine 49929 2591.5 2,401.4
Other eastern softwoods 117.6 117.6 0.0
Pinyon-juniper 14.9 14.9 0.0

Total softwoods 5,316.8 2,787.9 2,529.0

Hardwood
Oak-pine 1,570.0 1,359.0 211.0
Oak-hickory 4,319.2 4,201.5 117.6

Oak-gum-cypress
Elm-ash-cottonwood

1,542.6 1,526.2 16.4
1,249.0 1,249.0 0.0

Other hardwoods 31.8 25.9 5.9
Woodland hardwoods 53.2 53.2 0.0
Exotic hardwoods 225.7 213.7 12.0

Total hardwoods 8,991.5 8,628.6 363.0

Nonstocked 157.8 125.8 32.1
All groups 14,466.2 11,542.2 2,924.0

Numbers in rows and columns may not sum to totals due to
rounding.

0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.8—Area of forest land disturbed annually by forest-type group and disturbance class, Texas,

2008
Disturbance class
Domestic Wild
Forest-type group Insects Disease Weather Fire animals  animals
acres
Softwood
Longleaf-slash pine 1.4 0.0 6.7 0.0 0.0 0.0
Loblolly-shortleaf pine 0.0 0.0 14.6 15.6 0.0 0.0
Other eastern softwoods 0.0 0.0 0.0 0.0 0.0 0.0
Pinyon-juniper 0.0 5.0 6.2 21.5 3.4 2.7
Total softwoods 1.4 5.0 27.6 37.1 3.4 2.7
Hardwood
Oak-pine 0.0 0.3 10.3 1.9 0.0 0.0
Oak-hickory 8.8 40.5 9.3 48.3 37.0 1.0
Oak-gum-cypress 0.0 4.7 29.1 0.0 3.0 2.5
Elm-ash-cottonwood 3.5 6.3 10.3 12.9 7.9 3.3
Other hardwoods 0.0 0.0 0.0 3.4 0.0 0.0
Woodland hardwoods 15.5 4.0 27.3 60.1 56.1 3.5
Exotic hardwoods 0.0 0.0 1.4 0.0 0.0 0.0
Total hardwoods 27.8 55.9 87.7 126.6 103.9 10.2
Nonstocked 0.0 3.0 10.3 27.8 3.7 0.0
All groups 29.2 63.9 1256 191.5 111.0 12.9

Numbers in columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

Human

0.0
5.1
0.0
23.0

28.1

0.6
34.7
3.0
11.2
2.7
76.2
0.0

128.4
11.7
168.1

Other
natural

0.0
1.3
0.0
0.0

1.3

1.2
4.2
3.0
1.5
0.0
4.6
0.0

14.5
0.0
15.8
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Table A.8.1—Area of timberland disturbed annually by forest-type group and disturbance class, Texas, 2008

Disturbance class

Domestic Wild Other
Forest-type group Insects Disease Weather Fire animals animals Human natural
acres
Softwood
Longleaf-slash pine 1.4 0.0 6.7 0.0 0.0 0.0 0.0 0.0
Loblolly-shortleaf pine 0.0 0.0 12.6 13.7 0.0 0.0 5.1 1.3
Other eastern softwoods 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pinyon-juniper 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total softwoods 1.4 0.0 19.3 13.7 0.0 0.0 5.1 1.3
Hardwood
Oak-pine 0.0 0.3 5.7 1.9 0.0 0.0 0.6 1.2
Oak-hickory 0.0 25 9.3 2.2 9.7 1.0 11.2 0.0
Oak-gum-cypress 0.0 4.7 25.2 0.0 0.0 2.5 0.0 0.0
Elm-ash-cottonwood 3.5 0.0 3.7 0.0 4.9 3.3 4.6 1.5
Other hardwoods 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Woodland hardwoods 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exotic hardwoods 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0
Total hardwoods 3.5 7.5 45.3 4.1 14.6 6.7 16.4 2.7
Nonstocked 0.0 0.0 1.9 0.0 0.7 0.0 0.0 0.0
All groups 4.9 7.5 66.5 17.8 15.3 6.7 21.5 4.0

Numbers in columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Appendix A—Core Tables

Table A.9—Area of timberland by forest-type group and stand-size class, Texas, 2008

Stand-size class

All size Large Medium Small Non-
Forest-type group classes diameter diameter diameter stocked
acres
Softwood
Longleaf-slash pine 191.4 132.9 40.5 18.0 0.0
Loblolly-shortleaf pine 4,992.9 2,656.5 1,349.6 986.8 0.0
Other eastern softwoods 117.6 46.1 44.4 271 0.0
Pinyon-juniper 14.9 14.9 0.0 0.0 0.0
Total softwoods 5,316.8 2,850.4 1,434.5 1,031.9 0.0
Hardwood
Oak-pine 1,570.0 771.4 263.7 534.9 0.0
Oak-hickory 4,319.2 2,045.5 1,083.1 1,190.6 0.0
Oak-gum-cypress 1,542.6 1,058.9 259.7 224.0 0.0
Elm-ash-cottonwood 1,249.0 670.5 302.4 276.0 0.0
Other hardwoods 31.8 6.0 14.2 11.7 0.0
Woodland hardwoods 53.2 3.6 26.8 22.9 0.0
Exotic hardwoods 225.7 6.5 50.0 169.2 0.0
Total 8,991.5 4,562.4 1,999.9 2,429.2 0.0
Nonstocked 157.8 0.0 0.0 0.0 157.8
All groups 14,466.2 7,412.8 3,434.4 3,461.1 157.8

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.



"(S16 01 906 S9P02 Sd10ads) papn|oul usaq aAey saldads wied 3
*'G0’0> INQ 0°0< JO dN[eA B 1o |89 8y} Jo} 8|dwies ou = 0’0
‘Buipuno. 0} anp S[e}0} 0} WNS Jou ABW SUWN|OD PUB SMOJ Ul SIaquinN

VL 6} vy 6°€l G'6€ L'Sy  ¢Sv. 608l L'2egg V'S8 <2V¥99 G/6LL L'S/0'C 8.¥V0'Y 9'GE0LL L'OV66l soloads ||
gk Sl g€ €0l 6°0€ L'vE 999 6'00F 9¢cLI €86c 9€LS <CLI6 L'26SL L'/€2'€ Cevvl'6  L'02L9l SpoompJey [e1o]
1’0 ¢0 90 €c 601 SvL 0Gc Sy 0€8 86vl L'€SC €vvyr 6'SP. OOVl 6096C L6EL9 Spoompiey
pUBIPOOM UIBISBAN
00 00 00 c¢0 c¢0 €0 L0 9’ o€ 14°] g€l 8¢ce 6°¢8 /'9/2 S06.L°L 802 Spoompiey
[e10JaWWOooUoU UIs}Se]
00 00 00 00 (0] 00 c0 €0 80 b €3¢ c'9 gL ey 7' ELe 6°G8¢€ Spoompiey
pJey uialses Jsayi0
00 €0 00 L0 9l g'c LY '8 v¥L 08¢ 8Ly V.16 8'881 1’99  €'€9S°L 0veve Spoompiey
1OS uleIses J8yi0
00 00 1’0 00 1’0 1’0 L1'0 00 70 70 70 L0 S0 el Sl g'q inufem xoe|g
00 00 00 00 00 00 00 (N0} 00 1’0 €0 S0 70 00 8’ c'e poomsseg
00 O €0 70 c0 70 g0 70 70 €0 b L (" 8’ 8'Y o€l uadse pue pOOMUOHOD
00 00 00 10 80 (A L'} 6’} 19074 LS €6 [A4" G'8¢ 8'1S (WA S'9ve ysy
00 00 00 c0 S0 S0 60 60 0¢ ¢c 8V (572 (A8 6'6€ 9'cel (0h 74518 wnbxoe|q pue ojadni
00 00 00 70 ¢l ¢l 0¢ L€ 69 g2kt €lec 99 7oL €681 1'6S8 002k wnbleems

" 00 00 00 00 1’0 €0 c0 €0 c0 €0 90 €0 80 60 (74 0’8 yoseg

L-m 00 00 00 00 1’0 00 (N0} (N0} L0 (O l'e 9'Y G'6 0'/c 061} 0'cve a|dew yos

0 00 00 00 00 00 00 1'0 00 00 1’0 c0 70 (" VA Vel 0’8l a|dew preH
] 00 00 10 7’0 80 o't A" g'¢c v’y (A 2’8 8L S9L VA %) 005t 0'6€2 KiosxoiH

- €0 €0 8’0 1'e 0'S 9'€ 99 9LL  VSE €le 9le L'ly 7'88 l'ebe  0¢98 G'8ee’L S)eo pal Jsyio
Ar- g0 90 c'l 8¢ 9L 6L L0l G8L €¢& 89S <Ol LS8l €262 1’26 8’18V 686G S3e0 ajym Jsyio
(o] I'0 00 1’0 c0 80 60 90 L'} Ve Vv €6 861 8'ILE ¢y 096 G'60c S)eo0 pal 108|8S

v 00 00 c¢0 70 o't 90 (oN" A" v'e L'C 9'¢ 6'S 06 L€ 0°S96 6971 SYBO0 UM 09|85
_ poompieH

“ c0 %0 60 9'€ 9'8 7201 SAVAk 0°0€ 1'0S 1'/8 G0S} €08c 98l 1’08 G'l6g'L 0022'e SPOOMYOS [EJ0]

..m 1’0 00 10 7’0 S0 8’0 x4 LYy 70l L0c ¥9€ 8¢l 0'0cl 8¥6l G962 7'0LL SPooM}os
c PUBIPOOM UIBISSAN
Q 00 00 00 00 1’0 €0 L0 A" ce (74 6¢ck ¢8l} l'ce G'es8 1"L0C YAVAS1% SPOOMYOS ulslsed JaylO
e [0 0] 10 7’0 c0 7’0 S0 7’0 80 Sl 9’ v'e 6’ 8’ 8'€ L9} ssa1dhD

00 00 00 00 00 00 00 00 00 00 00 00 (0] 00 00 10 sauld mojjeh 1ey10

00 €0 L0 L'cC 8L 9'8 ovl 6cc Ove 085 L6 6'6LL LVY0E SIS 869L 9'6L0'c  seuld jespioys pue Ajjojqo

00 00 00 1’0 00 c0 €0 90 9t 8'¢C (O°] 69 8'6 9'8 L'0e 1’99 seuld ysejs pue yes|buo
poomyos

S99} Uojjjiw
+0'.E 69¢ 6¢c¢€ 68 6%¢ 60 68F 69L 6VL 6CL 60! 68 69 6% 6¢ $8sse|0 gdnoib sejoeds
-0¢€ -06¢ -0G¢ -0t -06F -0ZL -0Gk -0€L -0+ —-06 -0Z -0'S -0¢ -0’} 1\
(ybray i1seauq je sayour) sse|d Jsydwelq

800z ‘sexa] ‘sse|o Jajawelp pue dnoib saidads Aq pue| }S810} UO S831]} BAI| JO JIBqUINN—O 'Y dqeL

86



60
60
00
00
00
00
00
00
00
00
00
00
00
00
00
00
€0
€0
L0
00
L0
00
00
L0
00
00
00

+0°LE

[
L0
00
00
00
(A
00
00
00
00
00
00
00
00
00
00
€0
10
00
00

¥'0
00

00
L0
00
€0
00

6'9€ 6¢c€ 682 61Vc 60c 68l
—0'€€ 062 —0GZ 0l —0'6L —0°ZLL —0GL —0€L —O'FI
(ybray jsea.q je seyour) ssejo Jelowelq

e
7'l
00
00
00
00
00
00
10
00
00
00
00
00
00
00
L0
¢0
L0
(A

80
00

00
L0
00
20
00

9L
Sy
00
00
00
¥'0
00
00
L0
0}
(A
70
00
00
00
¢0
8’1
80
¢0
¢0

L€
00

00
7’0
00
9'¢
L0

¥'0¢ ¢c’le
9¢l c¢cl
00 00
00 00
00 00
€L 9l
00 |0
00 00
I'0 00
S0 80
0 ¥0
o A
I'0 €0
I'0 00
00 00
90 90
9v ¥¢
€¢ [L¢
L0 /0
80 90
8. 06
00 00
k0 10
¢0 ¥0
00 00
G/, ¢8
00 <0

€'6e
€0¢
00
¥'0
10
(4
00
00
¢0
'l
80
0¢
(A
L0
L0
'l
09
LYy
S0
60

0'SH
00

S0
S0
00
L'€L
€0

v'LS
8'ce
L0
L
(A
(087
00
L0
00
L'l
60
L€
€0
L0
00
L'l
6'6
9’9
€1l
a'l

9'v¢
00

[
¥'0
00
9'ce
90

€16
S99
0
L'}
90
18
10
00
10
g'e
6l
69
¢0
L0
00
'€
9€l
L1
9l
6}

8'/E
00

0'¢
9'0
00
g'ee
9'l

Loyl

0'€8
S0
Ve
60
8¢l
00
00
00
€Y
[
gcl
€0
60
L0
S'q
7’81
S8l
€1l
9'¢

¢'€9
00

L¢
vl
00
699
L'c

s88.) Uoljjiw

691

6'vi

6°¢cl

"(S16 01 906 SOPOJ sBIDadS) papn|oul usaq eAey seloads wied ,
'G0"0> INg 0°0< JO dNn[eA B 0 |99 8y} Jo} 8jdwes ou = Q'
‘BuipunoJ 0} anp S[e10] 01 WINS JouU ABW SUWN|0D PUB SMOJ Ul SISqWINN

6',€2 L'gev SlvL €G/G'L SELE'S €1L45°8 se19ads ||y

L'lEL 0'See €0Ly 6'€00°L 8962'F £2629 spoomp.ey [ejo|

oL 6+ ¥€ G¢ 9'¢l €ve Spoomp.ey pue|poom uIa1Sapn
9 88FL 0§ €€91 919 +'916 SPOOMpIeY [BIoISWWOdUoU ulsiseq
¢¢ 09 LVl 8€E ¢vsc 9'Lle SpoompJey piey uisises Jsyio
6'lc €¥r 888 €82z <¢288 8G6Zt spoompley Hos uisises I8yl

'O ¥0 €0 00 0 gl InuEem oe|g
20 20 20 00 8l 92 poomsseg
20 10 €0 8} vl e uadse pue POOMUONOD
9 66 L8l €8 €69l I'SSe usy
9y 0L 6Lk S8  8GLL /P8l wn6oe|q pue ojadn
I'lz 09€ 969 6'€8L €.S8 LGBt wnbjeemg
90 €0 L0 60 9e  vL yooog
6L Sv 26 S92 P¥e6L Pie2 a|dew yos
20 ¥0 VL 22  ¥EL 08k ojdew pren

99 86 8'¢€l G'6¢ 0'8¢lk 600c KioxoiH
6'Gc 8/¢ 0/9 82/l €¥9. 6'92¢L) SYeo pal 1sylo
G9¢ G6E 697 9¢S 9¢Ll 0/cE S)eo alym JsyiQ
6’} 9'¢ Gg'g '8 1°LE YAA) S)eo pal 108|8S
g'e €S 9L €6k L'SL 6611 SYeo 8)lym 108|8S
poompieH

290k L/6} CLEE ¥'LLS L9L6 6'182'e SPOOMYOS [ej0]

00 1’0 00 00 00 (0] SPOOM]OS
pUBIPOOM UJBISBAN
99 00k 9ZF €1lv €8¢l L'60¢c SPOOMYOS ulsises JaylO
At €¢ 6} 8| 8'¢ 'St ssaldAD
00 00 0 00 00 1’0 sauld mojjeh Jayio
€66 V8L 810E L6lS ¥P¥9L L'€00°C seuld yesfiioys pue Ajjojqo
0 69 86 98 1'0¢ 095 sauld yse|s pue jes|buo]
poOMYOS

60 68 69 6V 6'c SOSSE|
—-06 -0/ 09 -—0¢€ -0’} v

ednoib ssioadg

8002 ‘sexa] ‘sse|o Jajawelp pue dnoib saioads Aq puepiaquil Uo saall aAl| Jo JaqUINN—IL 0LV dlqel

87



pendix A—Core Tables

Table A.11—Number of growing-stock trees on timberland by species group and diameter class, Texas, 2008

Diameter class (inches at breast height)
All 5.0- 7.0- 9.0~ 11.0- 13.0—- 15.0— 17.0- 19.0—- 21.0—- 25.0— 29.0- 33.0—
Species group? classes 6.9 89 109 129 149 169 189 209 249 289 329 369 37.0+
million trees

Softwood
Longleaf and slash pines 269 95 69 49 27 16 06 03 02 00 01 00 00 0.0
Loblolly and shortleaf pines 706.1 294.6 1754 921 56.2 333 222 134 80 75 26 06 03 0.0
Other yellow pines 01 01 00 00 00 OO 0O OO 0O OO 00 00 0.0 0.0
Cypress 92 1.7 21 i3 14 06 03 05 04 02 04 01 0.1 OA
Other eastern softwoods 23.1 95 65 39 14 141 0.5 0.1 0.1 0.1 00 00 0.0 0.0
Total softwoods 765.3 315.5 191.0 102.1 616 365 236 143 86 78 3.0 07 04 0.1

Hardwood
Select white oaks 215 58 47 32 22 19 10 09 06 07 02 02 00 0.0
Select red oaks 143 44 24 16 12 14 12 05 07 06 02 01 00 0.0
Other white oaks 982 264 232 179 125 76 41 29 18 11 06 01 00 0.0
Other red oaks 148.6 494 292 203 151 116 90 49 31 36 16 05 02 O0.1
Hickory 263 72 61 44 36 19 11 09 04 05 00 00 00 0.0
Hard maple i1 06 02 01 01 00 00 01 00 00 00 00 0.0 0.0
Soft maple 96 47 25 13 06 03 01 00 00 OO 00 00 0.0 OO0
Beech 21 05 02 04 03 01 02 02 02 00 00 00 0.0 0.0
Sweetgum 136.3 589 318 195 114 66 35 20 12 10 04 00 0.0 0.0
Tupelo and blackgum 234 83 54 39 19 18 06 07 04 03 01 00 0.0 0.0
Ash 313 118 64 50 29 28 08 09 04 03 00 00 0.0 0.0
Cottonwood and aspen 10 02 00 02 00 O-1 00 02 00 01 0.1 0.1 0.0 0.0
Basswood 05 01 01 02 00 00O 00O OO 00 OO0 00 OO0 0.0 0.0
Black walnut 05 02 01 0.1 00 01 00 OO 00 00 00 00 00 0.0
Other eastern soft hardwoods 98.3 424 243 134 76 5.1 25 12 07 07 02 00 02 00
Other eastern hard hardwoods 95 6566 20 12 04 03 00 00 00O 00O 00 00 0.0 00
Total hardwoods 622.4 226.6 138.7 928 59.8 416 243 153 94 90 34 1.0 04 03
All species 1,387.7 542.1 329.6 1949 121.4 782 479 296 180 168 64 1.7 08 0.3

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).



Table A.12—Net? volume of live trees on forest land by ownership class and land status, Texas, 2008

Land status

Unreserved Reserved
All forest Timber- Un- Un-
Ownership class land Total land productive Total Productive productive

million cubic feet

U.S. Forest Service

National forest 23225 2213.8 2,213.8 0.0 108.6 108.6 0.0
National grassland 34.8 28.1 14.6 13.5 6.6 6.6 0.0
Other Forest Service 6.3 6.3 6.3 0.0 0.0 0.0 0.0
Total 2,363.6 2,248.3 2,234.8 13.5 1153 115.3 0.0
Other Federal
National Park Service 229.7 0.0 0.0 0.0 229.7 2171 12.6
Bureau of Land Management 1.6 1.6 0.0 1.6 0.0 0.0 0.0
U.S. Fish and Wildlife Service 149.6 73.9 30.9 43.0 757 68.7 7.0
Dept. of Defense/Dept. of
Energy 458.2 453.6 262.5 191.1 4.6 0.7 4.0
Other Federal 53.4 53.4 20.4 33.0 0.0 0.0 0.0
Total 892.5 582.5 313.8 268.7 310.0 286.5 23.5
State and local government
State 425.3 396.8 262.9 1339 285 20.4 8.1
Local 361.5 321.6 129.7 1919 39.9 7.7 32.2
Other non-Federal public 6.9 0.0 0.0 0.0 6.9 0.0 6.9
Total 793.8 718.4 392.6 325.8 75.3 28.1 47.3
Forest industry
Corporate 2,936.4 2,936.4 2,936.4 0.0 0.0 0.0 0.0
Unincorporated local
partnership/association/club 1.3 1.3 1.3 0.0 0.0 0.0 0.0
Native American 4.1 4.1 4.1 0.0 0.0 0.0 0.0
Individual 23.1 23.1 13.8 9.3 0.0 0.0 0.0
Total 2,964.9 2,964.9 2,955.6 9.3 0.0 0.0 0.0
Nonindustrial private
Corporate 3,521.4 3,521.4 2,795.9 725.5 0.0 0.0 0.0
Conservation/natural resources
organization 159.9 159.9 67.2 92.8 0.0 0.0 0.0
Unincorporated local
partnership/association/club 1,3129 1,312.9 511.1 801.8 0.0 0.0 0.0
Native American 113.5 113.5 81.7 31.8 0.0 0.0 0.0
Individual 20,464.5 20,464.5 10,261.8 10,202.7 0.0 0.0 0.0
Total 25,572.2 25,5722 13,717.7 11,854.5 0.0 0.0 0.0
All classes 32,587.0 32,086.3 19,614.5 12,471.9 500.7 429.9 70.8

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ Excludes rotten, missing, and form cull defects volume.



Appendix A—Core Tables

Table A.13—Net? volume of live trees on forest land by forest-type group and stand-
size class, Texas, 2008

Stand-size class
All size Large Medium Small Non-
Forest-type groupb classes diameter diameter diameter stocked
million cubic feet

Softwood
Longleaf-slash pine 2991 252.2 46.0 0.9 0.0
Loblolly-shortleaf pine 9,007.3 7,452.7 1,420.4 134.1 0.0
Other eastern softwoods 213.7 161.6 48.7 3.5 0.0
Pinyon-juniper 3,426.7 2,486.5 757.4 182.7 0.0
Total softwoods 12,946.8 10,353.0 2,272.5 321.3 0.0
Hardwood
Oak-pine 2,032.1 1,597.3 294 1 140.6 0.0
Oak-hickory 7,838.6 4,667.3 2,670.8 500.5 0.0
Oak-gum-cypress 3,071.3 2,689.2 302.1 80.0 0.0
Elm-ash-cottonwood 2,264.5 1,645.4 525.3 93.8 0.0
Other hardwoods 218.8 38.3 147.0 33.4 0.0
Woodland hardwoods 4,036.9 2,849.6 693.4 494.0 0.0
Exotic hardwoods 78.0 10.7 33.1 34.1 0.0
Total hardwoods 19,540.2 13,498.0 4,665.8 1,376.4 0.0
Nonstocked 100.0 0.0 0.0 0.0 100.0
All groups 32,587.0 23,851.0 6,938.3 1,697.7 100.0

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

4@ Excludes rotten, missing, and form cull defects volume.

b paim species have been included (species codes 906 to 915).



Appendix A—Core Tables

Table A.13.1—Net? volume of live trees on timberland by forest-type group and
stand-size class, Texas, 2008

Stand-size class
All size Large Medium Small Non-
Forest-type groupb classes diameter diameter diameter stocked
million cubic feet

Softwood
Longleaf-slash pine 299.1 252.2 46.0 0.9 0.0
Loblolly-shortleaf pine 8,814.5 7,263.5 1,416.9 134.1 0.0
Other eastern softwoods 98.3 70.5 25.2 2.6 0.0
Pinyon-juniper 12.2 12.2 0.0 0.0 0.0
Total softwoods 9,224.2 7,598.4 1,488.1 137.6 0.0

Hardwood
Oak-pine 1,929.6 1,541.5 254.9 133.2 0.0
Oak-hickory 4,216.0 3,120.4 905.6 189.9 0.0
Oak-gum-cypress 2,734.4 2,422.7 262.5 49.3 0.0
Elm-ash-cottonwood 1,393.9 1,099.7 263.5 30.7 0.0
Other hardwoods 17.7 3.9 13.5 0.3 0.0
Woodland hardwoods 13.3 8.7 3.6 1.0 0.0
Exotic hardwoods 76.8 10.7 31.9 34.1 0.0
Total hardwoods 10,381.7 8,207.7 1,735.6 438.5 0.0
Nonstocked 8.6 0.0 0.0 0.0 8.6
All groups 19,614.5 15,806.1 3,223.7 576.1 8.6

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

@ Excludes rotten, missing, and form cull defects volume.

b paim species have been included (species codes 906 to 915).



pendix A—Core Tables

Table 14—Net? volume of live trees on forest land by species group and ownership group, Texas, 2008

Ownership group

u.S. State and Non-
b All Forest Other local Forest industrial
Species group ownerships  Service Federal government industry private

million cubic feet

Softwood
Longleaf and slash pines 312.8 42.7 0.0 0.0 177.2 92.9
Loblolly and shortleaf pines 9,067.5 1,907.0 144.6 138.9 1,696.3 5,180.6
Other yellow pines 0.2 0.1 0.0 0.0 0.1 0.0
Cypress 293.3 0.0 31.4 64.3 27.8 169.7
Other eastern softwoods 432.7 0.9 19.4 11.4 1.6 399.5
Western woodland softwoods 557.6 0.0 0.0 19.2 5.1 533.3
Total softwoods 10,664.1 1,950.8 195.4 233.9 1,908.1 6,375.9
Hardwood
Select white oaks 488.7 51.7 46.8 10.5 92.1 287.5
Select red oaks 617.0 18.9 14.6 21.8 78.6 483.1
Other white oaks 4,259.6 44.5 100.5 68.5 87.9 3,958.1
Other red oaks 2,998.5 85.3 108.9 39.9 317.1 2,447.3
Hickory 595.7 23.6 18.9 10.1 20.0 523.1
Hard maple 11.7 0.9 0.0 0.0 4.4 6.3
Soft maple 103.7 5.7 3.7 1.0 19.7 73.6
Beech 57.9 3.9 3.0 0.0 16.8 34.1
Sweetgum 1,485.7 78.5 53.4 21.0 195.1 1,137.7
Tupelo and blackgum 345.1 21.2 23.7 4.5 84.4 211.3
Ash 628.0 29.7 21.2 33.0 221 521.9
Cottonwood and aspen 2411 0.4 6.3 0.0 0.0 234.4
Basswood 10.5 0.0 0.3 0.2 0.3 9.6
Black walnut 32.4 0.0 0.0 0.0 0.0 32.4
Other eastern soft hardwoods 2,280.2 38.9 92.1 102.9 54.8 1,991.6
Other eastern hard hardwoods 116.5 3.9 4.6 1.2 11.2 95.6
Eastern noncommercial hardwoods 530.0 5.5 30.1 21.9 48.0 424.5
Western woodland hardwoods 7,120.7 0.0 169.0 223.2 4.2 6,724.3
Total hardwoods 21,922.8 412.8 697.1 559.9 1,056.8 19,196.4
All species 32,587.0 2,363.6 892.5 793.8 29649 255722

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

@ Excludes rotten, missing, and form cull defects volume.

b paim species have been included (species codes 906 to 915).



Table 14.1—Net? volume of live trees on timberland by species group and ownership group, Texas, 2008

Ownership group
U.S. State and Non-
b All Forest Other local Forest industrial
Species group ownerships Service Federal government industry private

million cubic feet

Softwood
Longleaf and slash pines 311.5 41.4 0.0 0.0 177.2 92.9
Loblolly and shortleaf pines 8,879.5 1,812.2 74.7 115.8 1,696.3 5,180.6
Other yellow pines 0.2 0.1 0.0 0.0 0.1 0.0
Cypress 269.2 0.0 7.4 64.3 27.8 169.7
Other eastern softwoods 262.6 0.1 7.3 3.5 1.6 250.1
Western woodland softwoods 0.1 0.0 0.0 0.0 0.0 0.1
Total softwoods 9,723.2 1,853.8 89.4 183.6 1,903.0 5,693.3
Hardwood
Select white oaks 427.2 51.0 28.2 2.3 92.1 253.6
Select red oaks 367.4 16.5 8.7 7.5 78.6 256.0
Other white oaks 1,650.7 34.1 21.6 36.1 87.9 1,471.0
Other red oaks 2,735.3 78.6 54.8 33.8 317.1 2,250.9
Hickory 460.0 19.9 12.8 6.3 20.0 401.1
Hard maple 11.7 0.9 0.0 0.0 4.4 6.3
Soft maple 100.8 4.9 1.6 1.0 19.7 73.6
Beech 54.8 3.9 0.0 0.0 16.8 34.1
Sweetgum 1,468.1 75.5 39.3 21.0 195.1 1,137.2
Tupelo and blackgum 324.6 20.8 3.7 4.5 84.4 211.2
Ash 492.2 27.7 8.2 31.3 22.1 403.0
Cottonwood and aspen 62.6 0.0 5.3 0.0 0.0 57.3
Basswood 8.0 0.0 0.0 0.2 0.3 7.5
Black walnut 9.1 0.0 0.0 0.0 0.0 9.1
Other eastern soft hardwoods 1,285.8 38.2 27.1 55.7 54.8 1,110.1
Other eastern hard hardwoods 98.0 3.9 15 0.9 11.2 80.6
Eastern noncommercial hardwoods 311.0 5.0 11.1 8.4 48.0 238.5
Western woodland hardwoods 23.8 0.0 0.6 0.0 0.0 23.2
Total hardwoods 9,891.3 381.0 224.4 209.0 1,052.5 8,024 .4
All species 19,6145 2,234.8 313.8 392.6 2,955.6 13,717.7

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

4 Excludes rotten, missing, and form cull defects volume.

b paim species have been included (species codes 906 to 915).
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)pendix A—Core Tables

Table A.16—Net? volume of live trees on forest
land by forest-type group and stand origin, Texas,
2008

Stand origin

Artificial
b Natural regen-
Forest-type group Total stands  eration

million cubic feet

Softwood
Longleaf-slash pine 299.1 1251 1741
Loblolly-shortleaf pine 9,007.3 6,544.7 2,462.6
Other eastern softwoods 213.7 213.7 0.0

Pinyon-juniper 3,426.7 3,426.7 0.0
Total softwoods 12,946.8 10,310.1 2,636.7
Hardwood
Oak-pine 2,032.1 1,980.9 51.2
Oak-hickory 7,838.6 7,823.6 15.0
Oak-gum-cypress 3,071.3 3,058.1 13.2
Elm-ash-cottonwood 2,264.5 2,264.5 0.0
Other hardwoods 218.8 218.7 0.0
Woodland hardwoods 4,036.9 4,036.9 0.0
Exotic hardwoods 78.0 73.9 4.0
Total hardwoods 19,540.2 19,456.7 83.5
Nonstocked 100.0 100.0 0.0
All groups 32,587.0 29,866.8 2,720.2

Numbers in rows and columns may not sum to totals due to
rounding.

0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Excludes rotten, missing, and form cull defects volume.

b paim species have been included (species codes 906 to 915).
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Table A.16.1—Net? volume of live trees on timber-
land by forest-type group and stand origin, Texas,
2008

Stand origin

Artificial
b Natural regen-
Forest-type group Total stands  eration

million cubic feet

Softwood
Longleaf-slash pine 299.1 1251 1741
Loblolly-shortleaf pine 8,814.5 6,351.9 2,462.6
Other eastern softwoods 98.3 98.3 0.0

Pinyon-juniper 12.2 12.2 0.0
Total softwoods 9,224.2 6,587.5 2,636.7
Hardwood
Oak-pine 1,929.6 1,878.4 51.2
Oak-hickory 4,216.0 4,200.9 15.0
Oak-gum-cypress 2,734.4 2,721.2 13.2
Elm-ash-cottonwood 1,393.9 1,393.9 0.0
Other hardwoods 17.7 17.7 0.0
Woodland hardwoods 13.3 13.3 0.0
Exotic hardwoods 76.8 72.8 4.0
Total hardwoods 10,381.7 10,298.2 83.5
Nonstocked 8.6 8.6 0.0
All groups 19,614.5 16,894.3 2,720.2

Numbers in rows and columns may not sum to totals due to
rounding.

0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ Excludes rotten, missing, and form cull defects volume.
b paim species have been included (species codes 906 to 915).
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ppendix A—Core Tables

Table A.18—Net? volume of growing-stock trees on timberland by species group and
ownership group, Texas, 2008

Ownership group

U.S. State and Non-
b All Forest Other local Forest industrial
Species group ownerships Service Federal government industry private

million cubic feet

Softwood
Longleaf and slash pines 309.1 41.0 0.0 0.0 176.2 91.9
Loblolly and shortleaf pines 8,770.2 1,809.5 744 102.5 1,688.5 5,095.3
Other yellow pines 0.2 0.1 0.0 0.0 0.1 0.0
Cypress 262.4 0.0 5.1 64.2 27.7 165.4
Other eastern softwoods 155.4 0.1 2.9 3.0 0.4 149.2
Total softwoods 9,497 .4 1,850.7 823 169.7 1,892.9 5,501.8
Hardwood
Select white oaks 406.0 50.5 282 2.0 89.3 236.0
Select red oaks 308.0 16.1 8.4 6.5 70.7 206.2
Other white oaks 1,101.4 30.8 213 16.6 84.6 948.1
Other red oaks 2,351.6 73.0 447 22,5 2941 1,917.3
Hickory 325.3 18.6 10.2 4.8 17.7 274.1
Hard maple 8.4 0.9 0.0 0.0 3.5 41
Soft maple 62.3 41 0.8 1.0 13.3 43.1
Beech 42.2 3.1 0.0 0.0 13.3 25.9
Sweetgum 1,377.5 74.0 38.4 20.1 188.3 1,056.6
Tupelo and blackgum 273.9 19.0 3.5 4.3 77.4 169.6
Ash 355.6 20.8 5.5 17.8 21.0 290.6
Cottonwood and aspen 62.4 0.0 5.3 0.0 0.0 57.1
Basswood 3.9 0.0 0.0 0.2 0.3 3.4
Black walnut 6.6 0.0 0.0 0.0 0.0 6.6
Other eastern soft hardwoods 814.6 33.9 15.4 32.7 40.3 692.4
Other eastern hard hardwoods 48.7 1.4 0.9 0.3 6.2 39.9
Total hardwoods 7,548.6 346.3 182.5 128.7 920.0 5,971.0
All species 17,046.0 2,197.0 264.8 298.5 2,812.9 11,472.8

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

4 Excludes rotten, missing, and form cull defects volume.

b paim species have been included (species codes 906 to 915).
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ppendix A—Core Tables

Table A.20—Net? volume of sawtimber trees on timberland by species group and ownership
group, Texas, 2008

Ownership group
u.S. State and Non-
5 All Forest  Other local Forest industrial
Species group ownerships Service Federal government industry private

million board feet®

Softwood
Longleaf and slash pines 1,205.4 232.2 0.0 0.0 633.9 339.2
Loblolly and shortleaf pines 38,376.4 9,7185 4216 556.7 5,833.1 21,846.5
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 1,305.5 0.0 23.7 284.9 120.0 876.9
Other eastern softwoods 504.8 0.0 11.6 10.4 0.0 482.7
Total softwoods 41,391.9 9,950.7 457.0 852.0 6,587.0 23,545.3

Hardwood
Select white oaks 1,579.2 1929 1144 6.6 329.5 935.7
Select red oaks 1,383.2 63.1 37.9 12.5 369.3 900.5
Other white oaks 3,539.0 54.2 741 54.6 350.2 3,005.9
Other red oaks 9,131.5 265.5 193.2 76.8 1,210.8 7,385.1
Hickory 1,077.1 36.6 28.6 13.7 51.1 947 .1
Hard maple 21.8 3.4 0.0 0.0 8.9 9.5
Soft maple 77.0 6.3 1.9 0.0 28.6 40.3
Beech 139.4 11.5 0.0 0.0 38.8 89.1
Sweetgum 3,940.1 198.7 132.2 68.0 585.8 2,955.4
Tupelo and blackgum 774.5 41.5 15.8 215 206.2 489.6
Ash 975.6 62.9 141 48.1 78.5 7721
Cottonwood and aspen 357.4 0.0 32.5 0.0 0.0 324.9
Basswood 4.8 0.0 0.0 0.0 0.0 4.8
Black walnut 18.7 0.0 0.0 0.0 0.0 18.7
Other eastern soft hardwoods 1,966.4 81.0 35.2 78.8 69.1 1,702.3
Other eastern hard hardwoods 43.8 0.0 0.0 0.0 3.5 40.4
Total hardwoods 25,029.6 1,017.6 679.9 380.5 3,330.3 19,621.2
All species 66,421.5 10,968.3 1,136.9 1,232.5 9,917.2 43,166.6

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

4 Excludes rotten, missing, and form cull defects volume.

b paim species have been included (species codes 906 to 915).

C International Y-inch rule.
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Table A.21—Aboveground dry weight of live trees on forest land by ownership class and land status, Texas, 2008

Land status

Unreserved Reserved
All forest Timber- Un- Un-
Ownership class land Total land productive Total Productive  productive
thousand tons
U.S. Forest Service
National forest 55,052.2 52,411.7 52,411.7 0.0 2,640.5 2,640.5 0.0
National grassland 976.8 793.8 338.7 4551 183.0 183.0 0.0
Other Forest Service 148.6 148.6 148.6 0.0 0.0 0.0 0.0
Total 56,177.6 53,354.0 52,898.9 455.1 2,823.6 2,823.6 0.0
Other Federal
National Park Service 6,049.0 0.0 0.0 0.0 6,049.0 5,697.7 351.4
Bureau of Land Management 66.7 66.7 0.0 66.7 0.0 0.0 0.0
U.S. Fish and Wildlife Service 4,079.6 1,944.2 801.0 1,143.2 2,135.4 1,987.3 148.1
Dept. of Defense/Dept. of
Energy 12,044 .4 11,906.6 6,918.1 4,988.5 137.8 225 115.2
Other Federal 1,691.1 1,691.1 789.9 901.2 0.0 0.0 0.0
Total 23,930.9 15,608.6 8,509.0 7,099.7 8,322.2 7,707.5 614.8
State and local government
State 11,472.0 10,704.0 6,872.2 3,831.8 768.0 499.9 268.2
Local 10,121.7 8,992.6 3,366.5 5,626.1 1,129.1 205.0 924 1
Other non-Federal public 193.8 0.0 0.0 0.0 193.8 0.0 193.8
Total 21,787.6 19,696.6 10,238.7 9,457.9 2,091.0 704.9 1,386.1
Forest industry
Corporate 81,252.0 81,252.0 81,252.0 0.0 0.0 0.0 0.0
Unincorporated local
partnership/association/club 28.3 28.3 28.3 0.0 0.0 0.0 0.0
Native American 200.3 200.3 200.3 0.0 0.0 0.0 0.0
Individual 650.4 650.4 421.6 228.9 0.0 0.0 0.0
Total 82,131.0 82,131.0 81,902.2 228.9 0.0 0.0 0.0
Nonindustrial private
Corporate 100,290.3 100,290.3 77,865.3 22,425.0 0.0 0.0 0.0
Conservation/natural
resources organization 3,881.3 3,881.3 1,745.7 2,135.6 0.0 0.0 0.0
Unincorporated local
partnership/association/club 39,846.6 39,846.6 13,933.8 25,912.7 0.0 0.0 0.0
Native American 2,799.0 2,799.0 1,888.6 910.4 0.0 0.0 0.0
Individual 586,784.6 586,784.6 284,386.9 302,397.8 0.0 0.0 0.0
Total 733,601.8 733,601.8 379,820.3 353,781.5 0.0 0.0 0.0
All classes 917,628.9 904,392.1 533,369.0 371,023.1 13,236.8 11,235.9 2,000.8

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.21.1—Aboveground green weight of live trees on forest land by ownership class and land status, Texas,

2008
Land status
Unreserved Reserved
All forest Timber- Un- Un-
Ownership class land Total land productive Total Productive productive

thousand tons

U.S. Forest Service

National forest 110,104.5 104,823.4 104,823.4 0.0 5,281.1 5,281.1 0.0
National grassland 1,953.6 1,587.5 677.3 910.2 366.1 366.1 0.0
Other Forest Service 2971 297.1 297.1 0.0 0.0 0.0 0.0
Total 112,355.2 106,708.1 105,797.8 910.2 5,647.2 5,647.2 0.0
Other Federal
National Park Service 12,098.1 0.0 0.0 0.0 12,098.1 11,395.3 702.7
Bureau of Land
Management 133.4 133.4 0.0 133.4 0.0 0.0 0.0
U.S. Fish and Wildlife Service 8,159.2 3,888.4 1,602.0 2,286.4 4,270.8 3,974.5 296.3
Dept. of Defense/
Dept. of Energy 24,088.8 23,813.2 13,836.2 9,977.0 275.5 45.0 230.5
Other Federal 3,382.2 3,382.2 1,579.7 1,802.5 0.0 0.0 0.0
Total 47,861.7 31,217.3 17,0179 14,199.3 16,6445 15,4149 1,229.5
State and local government
State 22,944 .1 21,408.0 13,744.4 7,663.6  1,536.1 999.7 536.4
Local 20,243.5 17,985.2 6,732.9 11,252.3 2,258.2 410.1  1,848.2
Other non-Federal public 387.6 0.0 0.0 0.0 387.6 0.0 387.6
Total 43,575.1 39,393.2 20,477.3 18,9159 4,181.9 1,409.8 2,772.1
Forest industry
Corporate 162,504.1 162,504.1 162,504.1 0.0 0.0 0.0 0.0
Unincorporated local
partnership/association/club 56.5 56.5 56.5 0.0 0.0 0.0 0.0
Native American 400.7 400.7 400.7 0.0 0.0 0.0 0.0
Individual 1,300.8 1,300.8 843.1 457.7 0.0 0.0 0.0
Total 164,262.1 164,262.1 163,804.4 457.7 0.0 0.0 0.0
Nonindustrial private
Corporate 200,580.7 200,580.7 155,730.7 44,850.0 0.0 0.0 0.0
Conservation/natural
resources organization 7,762.5 7,762.5 3,491.4 4,271.1 0.0 0.0 0.0
Unincorporated local
partnership/association/club 79,693.2 79,693.2 27,867.7 51,825.5 0.0 0.0 0.0
Native American 5,598.0 5,598.0 3,777.1 1,820.9 0.0 0.0 0.0
Individual 1,173,569.2 1,173,569.2  568,773.7 604,795.5 0.0 0.0 0.0
Total 1,467,203.6 1,467,203.6 759,640.6 707,563.0 0.0 0.0 0.0
All classes 1,835,257.8 1,808,784.2 1,066,738.0 742,046.2 26,473.6 22,471.9 4,001.7

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.23—Total carbon? of live trees on forest land by ownership class and land status, Texas, 2008

Land status

Unreserved Reserved
All forest Timber- Un- Un-
Ownership class land Total land productive Total Productive  productive

thousand tons

U.S. Forest Service

National forest 27,526.1 26,205.9 26,205.9 0.0 1,320.3 1,320.3 0.0
National grassland 488.4 396.9 169.3 227.6 91.5 91.5 0.0
Other Forest Service 74.3 74.3 74.3 0.0 0.0 0.0 0.0
Total 28,088.8 26,677.0 26,449.5 227.6 1,411.8 1,411.8 0.0
Other Federal
National Park Service 3,024.5 0.0 0.0 0.0 3,024.5 2,848.8 175.7
Bureau of Land Management 33.4 33.4 0.0 33.4 0.0 0.0 0.0
U.S. Fish and Wildlife Service 2,039.8 9721 400.5 571.6 1,067.7 993.6 741
Dept. of Defense/Dept. of
Energy 6,022.2 5,953.3 3,459.0 2,494.3 68.9 11.3 57.6
Other Federal 845.6 845.6 394.9 450.6 0.0 0.0 0.0
Total 11,965.4 7,804.3 4,254.5 3,549.8 4,161.1 3,853.7 307.4
State and local government
State 5,736.0 5,352.0 3,436.1 1,915.9 384.0 249.9 134.1
Local 5,060.9 4,496.3 1,683.2 2,813.1 564.6 102.5 462.0
Other non-Federal public 96.9 0.0 0.0 0.0 96.9 0.0 96.9
Total 10,893.8 9,848.3 5,119.3 4,729.0 1,045.5 352.4 693.0
Forest industry
Corporate 40,626.0 40,626.0 40,626.0 0.0 0.0 0.0 0.0
Unincorporated local
partnership/association/club 141 141 141 0.0 0.0 0.0 0.0
Native American 100.2 100.2 100.2 0.0 0.0 0.0 0.0
Individual 325.2 325.2 210.8 114.4 0.0 0.0 0.0
Total 41,065.5 41,065.5 40,951.1 114.4 0.0 0.0 0.0
Nonindustrial private
Corporate 50,145.2 50,145.2 38,932.7 11,212.5 0.0 0.0 0.0
Conservation/natural
resources organization 1,940.6 1,940.6 872.9 1,067.8 0.0 0.0 0.0
Unincorporated local
partnership/association/club 19,923.3 19,923.3 6,966.9 12,956.4 0.0 0.0 0.0
Native American 1,399.5 1,399.5 944.3 455.2 0.0 0.0 0.0
Individual 293,392.3 293,392.3 142,193.4 151,198.9 0.0 0.0 0.0
Total 366,800.9 366,800.9 189,910.1 176,890.8 0.0 0.0 0.0
All classes 458,814.4 452,196.1 266,684.5 1855115 6,618.4 5,618.0 1,000.4

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Estimates of carbon calculated by multiplying aboveground dry tree biomass by 0.5.
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Table A.24—Average annual net growth of live trees by ownership class
and land status, Texas, 2008

Land status
Ownership class Timberland Forest land
million cubic feet

U.S. Forest Service

National forest 64.0 68.0
Other Forest Service 0.0 0.0
Total 64.0 68.0
Other Federal
National Park Service 0.0 -71
U.S. Fish and Wildlife Service 14 1.4
Dept. of Defense/Dept. of Energy 10.1 9.6
Other Federal 7.9 -0.1
Total 19.4 3.8
State and local government
State 1.0 1.0
Local 14.8 6.2
Total 15.8 7.2
Forest industry
Individual 0.4 0.4
Native American 1.1 1.1
Corporate 213.6 213.6
Unincorporated partnership/association/club 0.3 0.3
Total 215.4 215.4
Nonindustrial private
Corporate 162.7 162.9
Conservation/natural resources organization 1.2 1.2
Individual 466.9 454.6
Unincorporated partnership/association/club 20.4 20.4
Native American 2.4 2.4
Total 653.7 641.5
All classes 968.3 935.9

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.25—Average annual net growth of live trees on forest land by forest-type group
and stand-size class, Texas, 2008

Forest-type group?

Softwood
Longleaf-slash pine
Loblolly-shortleaf pine
Other eastern softwoods

Total softwoods

Hardwood types
Oak-pine
Oak-hickory
Oak-gum-cypress
Elm-ash-cottonwood
Other hardwoods
Woodland hardwoods
Exotic hardwoods

Total hardwoods
Nonstocked

All groups

All size
classes

18.0
548.8
3.6

570.4

120.8
143.6
54.9
37.3
0.6
0.3
6.5

364.1
1.4
935.9

Large
diameter

7.5
255.8
1.4

264.7

63.6
79.6
32.7
20.8
0.1
0.0
1.2

198.1
0.0
462.7

Stand-size class

Medium Small

diameter diameter

million cubic feet

8.0
223.4
1.6

233.0

30.9
36.0
14.6
10.7
0.0
0.0
1.4

93.6
0.0
326.6

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ Palm species have been included (species codes 906 to 915).

2.5
69.6
0.6

72.7

26.3
28.0
7.7
5.8
0.4
0.3
3.9

72.4
0.0
145.1

Nonstocked

0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
1.4
1.4
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Table A.25.1—Average annual net growth of live trees on timberland by forest-type
group and stand-size class, Texas, 2008

Stand-size class

All size Large Medium Small
Forest-type group? classes diameter diameter diameter Nonstocked

million cubic feet

Softwood
Longleaf-slash pine 18.0 7.5 8.0 25 0.0
Loblolly-shortleaf pine 549.8 256.8 223.4 69.6 0.0
Other eastern softwoods 3.6 1.4 1.6 0.6 0.0
Total softwoods 571.4 265.7 233.0 72.7 0.0
Hardwood
Oak-pine 129.2 71.7 31.1 26.3 0.0
Oak-hickory 150.9 85.3 38.4 27.2 0.0
Oak-gum-cypress 70.0 47.2 15.1 7.7 0.0
Elm-ash-cottonwood 37.7 21.3 10.7 5.7 0.0
Other hardwoods 0.6 0.2 0.0 0.4 0.0
Woodland hardwoods 0.3 0.0 0.0 0.3 0.0
Exotic hardwoods 6.9 1.2 1.8 3.9 0.0
Total hardwoods 395.6 226.9 97.1 71.5 0.0
Nonstocked 1.4 0.0 0.0 0.0 1.4
All groups 968.3 492.6 330.1 144.2 1.4

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ Palm species have been included (species codes 906 to 915).



Table A.26—Average annual net growth of live trees on forest land by species group and ownership

group, Texas, 2008

Species group?

Softwood
Longleaf and slash pines
Loblolly and shortleaf pines
Other yellow pines
Cypress
Other eastern softwoods

Total softwoods

Hardwood
Select white oaks
Select red oaks
Other white oaks
Other red oaks
Hickory
Hard maple
Soft maple
Beech
Sweetgum
Tupelo and blackgum
Ash
Cottonwood and aspen
Basswood
Black walnut
Other eastern soft hardwoods
Other eastern hard hardwoods
Eastern noncommercial hardwoods
Western woodland hardwoods

Total hardwoods

All species

Numbers in rows and columns may not sum to totals due to rounding.

All
ownerships

18.7
610.7
0.0
6.0
10.4

645.8

5.1
10.0
30.7
97.7

9.7

0.4

3.2

1.7
60.7

7.2

8.2

3.6

0.2

0.6
38.6

2.3

9.8

0.5

290.1
935.9

0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).

U.S.
Forest

Service Federal

0.7
61.5
0.0
0.0
0.0

62.2

1.2
-0.2
0.5
2.5
0.5
0.0
0.2
0.2
0.3
0.7
-0.9
0.0
0.0
0.0
1.3
0.1
-0.6
0.0

5.7
68.0

Other

Ownership group

State and
local Forest
government industry

million cubic feet

0.0
0.9
0.0
1.0
0.0

2.0

0.8
-1.2
-1.0

1.2

0.2

0.0

0.0

0.0

1.7
-0.8

0.3

0.4

0.0

0.0
-0.4
-0.1

0.7

0.0

1.9
3.8

0.0 13.7
2.3 175.0
0.0 0.0
0.3 1.2
0.3 0.1
3.0 190.0
0.3 -0.2
0.1 -0.9
0.5 3.1
1.2 9.3
0.9 0.2
0.0 0.0
-0.2 0.3
0.0 1.2
0.7 8.5
0.3 0.2
0.3 1.3
0.0 0.0
0.0 0.0
0.0 0.0
-0.7 1.6
0.1 0.6
0.7 0.2
0.0 0.0
4.2 25.4
7.1 215.4

Non-
industrial
private

4.2
371.0
0.0
3.5
9.9

388.6

3.0
12.1
27.7
83.4

7.8

0.4

2.9

0.3
49.6

6.8

7.2

3.2

0.1

0.6
36.8

1.7

8.9

0.5

252.9
641.5

113



)pendix A—Core Tables

Table A.26.1—Average annual net growth of live trees on timberland by species group and ownership
group, Texas, 2008

Ownership group
U.S. State and Non-
All Forest Other local Forest  industrial
Species group? ownerships Service Federal government industry  private

million cubic feet

Softwood
Longleaf and slash pines 18.7 0.7 0.0 0.0 13.7 4.2
Loblolly and shortleaf pines 615.8 57.8 4.0 7.8 175.0 371.2
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 5.3 0.0 0.3 0.3 1.2 3.5
Other eastern softwoods 104 0.0 0.0 0.3 0.1 9.9
Total softwoods 650.2 58.6 4.4 8.4 190.0 388.8
Hardwood
Select white oaks 5.0 1.2 0.8 0.3 -0.2 3.0
Select red oaks 12.2 -0.2 0.3 0.5 -0.9 124
Other white oaks 39.1 0.5 0.7 1.6 3.1 33.3
Other red oaks 104.8 2.4 5.2 25 9.3 85.4
Hickory 10.9 0.5 0.4 0.9 0.2 8.8
Hard maple 0.4 0.0 0.0 0.0 0.0 0.4
Soft maple 3.1 0.2 -0.1 -0.2 0.3 2.9
Beech 1.7 0.2 0.0 0.0 1.2 0.3
Sweetgum 61.3 0.2 2.2 0.7 8.5 49.7
Tupelo and blackgum 7.9 0.7 0.0 0.3 0.2 6.9
Ash 8.7 -0.9 0.8 0.3 1.3 7.3
Cottonwood and aspen 3.6 0.0 0.4 0.0 0.0 3.2
Basswood 0.2 0.0 0.0 0.0 0.0 0.1
Black walnut 0.6 0.0 0.0 0.0 0.0 0.6
Other eastern soft hardwoods 44.2 1.3 3.6 -0.4 1.6 38.1
Other eastern hard hardwoods 2.6 0.1 0.2 0.1 0.6 1.7
Eastern noncommercial hardwoods 11.5 -0.6 0.7 0.8 0.2 104
Western woodland hardwoods 0.4 0.0 0.0 0.0 0.0 0.4
Total hardwoods 318.2 5.4 15.1 7.4 25.4 264.9
All species 968.3 64.0 19.4 15.8 2154 653.7

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).



Table A.27—Average annual net growth of growing-stock trees on timberland by species group and owner-
ship group, Texas, 2008

Ownership group
uU.S. State and Non-
All Forest Other local Forest industrial
Species groupa ownerships Service Federal government industry private

million cubic feet

Softwood
Longleaf and slash pines 18.6 0.7 0.0 0.0 13.6 4.3
Loblolly and shortleaf pines 610.0 57.5 4.0 7.8 173.7 367.0
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 5.1 0.0 0.2 0.3 1.2 3.3
Other eastern softwoods 7.0 0.0 0.0 0.3 0.0 6.6
Total softwoods 640.7 58.2 4.3 8.4 188.5 381.2

Hardwood
Select white oaks 5.3 1.1 0.8 0.2 0.0 3.0
Select red oaks 12.1 -0.2 0.3 0.5 -0.4 11.9
Other white oaks 31.4 0.4 0.7 1.5 3.7 25.1
Other red oaks 99.4 2.5 2.1 1.1 9.2 84.4
Hickory 9.4 0.5 0.1 0.9 0.2 7.7
Hard maple 0.2 0.0 0.0 0.0 -0.1 0.2
Soft maple 24 0.2 0.1 -0.1 0.2 2.0
Beech 1.0 0.1 0.0 0.0 0.3 0.6
Sweetgum 59.4 0.1 22 0.6 8.5 48.0
Tupelo and blackgum 5.7 0.6 -0.1 0.3 0.2 4.7
Ash 9.6 -0.6 0.7 0.2 1.3 8.0
Cottonwood and aspen 3.5 0.0 0.4 0.0 0.0 3.1
Basswood 0.1 0.0 0.0 0.0 0.0 0.1
Black walnut 0.4 0.0 0.0 0.0 0.0 0.4
Other eastern soft hardwoods 32.1 0.9 25 -0.5 1.4 27.8
Other eastern hard hardwoods 1.5 0.1 0.0 0.0 0.4 1.1
Eastern noncommercial hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Western woodland hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Total hardwoods 273.5 5.9 9.7 4.7 25.0 228.2
All species 914.2 64.1 14.0 13.1 2135 609.4

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).
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Table A.27.1—Average annual net growth of sawtimber on timberland by species group and ownership
group, Texas, 2008

Ownership group
U.S. State and Non-
All Forest Other local Forest industrial
Species group? ownerships  Service Federal government  industry private

million cubic feet

Softwood
Longleaf and slash pines 84.6 4.7 0.0 0.0 65.2 14.8
Loblolly and shortleaf pines 2,377.1 274.8 24.5 34.1 548.0 1,495.8
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 28.0 0.0 1.6 0.2 5.9 20.3
Other eastern softwoods 24.9 0.0 0.3 1.2 0.0 23.4
Total softwoods 2,514.6 279.4 26.4 35.5 619.1 1,554.3

Hardwood
Select white oaks 8.3 4.8 4.0 0.6 -5.0 3.9
Select red oaks 54.2 -1.8 1.6 2.2 -3.4 55.6
Other white oaks 136.9 0.4 4.5 5.6 17.7 108.6
Other red oaks 407.3 8.8 8.8 0.3 36.3 353.0
Hickory 44 1 1.4 1.3 4.0 1.9 35.4
Hard maple -0.5 0.1 0.0 0.0 -1.0 0.4
Soft maple 55 0.7 0.2 0.0 0.8 3.7
Beech 4.1 0.3 0.0 0.0 0.5 3.3
Sweetgum 196.3 5.1 11.2 3.5 25.5 150.9
Tupelo and blackgum 16.8 0.6 0.0 1.3 -1.6 16.5
Ash 20.6 -3.0 2.4 0.6 4.9 15.6
Cottonwood and aspen 21.2 0.0 2.9 0.0 0.0 18.3
Basswood 0.2 0.0 0.0 0.0 0.0 0.2
Black walnut 0.9 0.0 0.0 0.0 0.0 0.9
Other eastern soft hardwoods 79.0 41 3.6 -0.3 2.5 69.1
Other eastern hard hardwoods 0.1 0.0 0.0 0.0 0.0 0.1
Eastern noncommercial hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Western woodland hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Total hardwoods 994.7 21.7 40.6 17.9 79.0 835.6
All species 3,509.4 301.1 66.9 53.3 698.1 2,389.9

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).
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Table A.28—Average annual net mortality of live trees by ownership
class and land status, Texas, 2008

Land status
Ownership class Timberland Forest land
million cubic feet

U.S. Forest Service

National forest 14.7 15.2
Other Forest Service 0.3 0.3
Total 15.0 15.5
Other Federal
National Park Service 0.0 10.4
Dept. of Defense/Dept. of Energy 2.3 23
Other Federal 0.1 0.1
Total 2.4 12.8
State and local government
State 5.5 5.5
Local 0.5 0.6
Total 6.0 6.1
Forest industry
Corporate 23.3 23.3
Total 23.3 23.3
Nonindustrial private
Corporate 18.9 18.9
Conservation/natural resources organization 0.0 0.0
Unincorporated partnership/association/club 3.5 3.5
Native American 0.3 0.3
Individual 77.8 78.4
Total 100.6 101.1
All classes 147.3 158.9

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
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Table A.29—Average annual mortality of live trees on forest land by forest-type group
and stand-size class, Texas, 2008

Stand-size class

All size Large Medium Small
Forest-type group? classes diameter diameter diameter Nonstocked

million cubic feet

Softwood types

Longleaf-slash pine 5.0 4.7 0.3 0.0 0.0
Loblolly-shortleaf pine 69.5 61.7 6.3 1.5 0.0
Other eastern softwoods 0.4 0.4 0.0 0.0 0.0
Total softwoods 75.0 66.8 6.6 1.5 0.0
Hardwood types
Oak-pine 19.0 15.0 2.8 1.2 0.0
Oak-hickory 27.0 20.5 5.0 1.4 0.0
Oak-gum-cypress 28.7 25.9 25 0.2 0.0
Elm-ash-cottonwood 7.9 6.2 1.6 0.0 0.0
Other hardwoods 0.1 0.1 0.0 0.0 0.0
Woodland hardwoods 0.0 0.0 0.0 0.0 0.0
Exotic hardwoods 1.1 0.4 0.4 0.3 0.0
Total hardwoods 83.7 68.1 12.4 3.2 0.0
Nonstocked 0.1 0.0 0.0 0.0 0.1
All groups 158.9 135.0 19.0 4.7 0.1

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ palm species have been included (species codes 906 to 915).
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Table A.29.1—Average annual mortality of live trees on timberland by forest-type group
and stand-size class, Texas, 2008

Forest-type group?

Softwood types
Longleaf-slash pine
Loblolly-shortleaf pine
Other eastern softwoods

Total softwoods

Hardwood types
Oak-pine
Oak-hickory
Oak-gum-cypress
Elm-ash-cottonwood
Other hardwoods
Woodland hardwoods
Exotic hardwoods

Total hardwoods
Nonstocked

All groups

All size
classes

5.0
64.9
0.4

70.4

18.9
26.6
23.0
7.3
0.0
0.0
1.1

76.9
0.0
147.3

Large
diameter

4.7
57.1
0.4

62.3

14.9
20.3
21.1
5.6
0.0
0.0
0.4

62.3
0.0
124.5

Stand-size class

Medium Small
diameter diameter

million cubic feet

0.3
6.3
0.0

6.6

2.8
4.9
1.6
1.6
0.0
0.0
0.4

11.4
0.0
18.0

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ Palm species have been included (species codes 906 to 915).

0.0
1.5
0.0

1.5

1.2
1.4
0.2
0.0
0.0
0.0
0.3

3.2
0.0
4.7

Nonstocked

0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
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Table A.30—Average annual mortality of live trees on forest land by species group and ownership group, Texas,

2008
Ownership group
U.S. State and
All Forest Other local Forest Nonindustrial
Species group? ownerships  Service  Federal government industry private
million cubic feet
Softwood
Longleaf and slash pines 6.9 0.1 0.0 0.0 1.8 5.0
Loblolly and shortleaf pines 69.9 9.9 4.4 3.1 12.1 40.5
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 0.3 0.0 0.0 0.0 0.0 0.3
Other eastern softwoods 0.6 0.0 0.0 0.0 0.0 0.6
Total softwoods 77.8 10.0 4.5 3.1 13.9 46.4
Hardwood
Select white oaks 4.6 0.0 0.1 0.0 0.3 4.2
Select red oaks 4.6 1.1 1.9 0.0 0.0 1.6
Other white oaks 8.3 0.3 1.9 0.2 0.2 5.7
Other red oaks 25.9 0.3 1.6 04 52 18.4
Hickory 2.6 0.1 0.4 0.1 0.2 1.7
Hard maple 0.0 0.0 0.0 0.0 0.0 0.0
Soft maple 1.3 0.0 0.0 0.1 0.5 0.7
Beech 0.7 0.0 0.1 0.0 0.0 0.6
Sweetgum 10.7 1.2 1.1 0.2 0.6 7.7
Tupelo and blackgum 1.0 0.0 0.2 0.0 0.4 0.4
Ash 2.8 1.5 0.1 0.0 0.0 1.2
Cottonwood and aspen 0.0 0.0 0.0 0.0 0.0 0.0
Basswood 0.1 0.0 0.0 0.0 0.0 0.1
Black walnut 0.1 0.0 0.0 0.0 0.0 0.1
Other eastern soft hardwoods 11.6 0.2 0.6 1.9 0.3 8.4
Other eastern hard hardwoods 1.6 0.1 0.2 0.0 0.0 1.4
Eastern noncommercial hardwoods 5.1 0.6 0.1 0.2 1.6 2.6
Western woodland hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Total hardwoods 81.1 5.5 8.3 3.1 9.4 54.8
All species 158.9 15.5 12.8 6.2 23.3 101.1

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).
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Table A.30.1—Average annual mortality of live trees on timberland by species group and ownership group,

Texas, 2008
Ownership group
U.S. State and
All Forest Other local Forest
Species group? ownerships  Service  Federal government industry
million cubic feet
Softwood
Longleaf and slash pines 6.9 0.1 0.0 0.0 1.8
Loblolly and shortleaf pines 65.8 9.4 0.7 3.1 12.1
Other yellow pines 0.0 0.0 0.0 0.0 0.0
Cypress 0.3 0.0 0.0 0.0 0.0
Other eastern softwoods 0.6 0.0 0.0 0.0 0.0
Total softwoods 73.6 9.5 0.8 3.1 13.9
Hardwood
Select white oaks 4.6 0.0 0.1 0.0 0.3
Select red oaks 3.0 1.1 0.3 0.0 0.0
Other white oaks 6.2 0.3 0.1 0.0 0.2
Other red oaks 24.3 0.3 0.0 0.4 5.2
Hickory 25 0.1 0.4 0.1 0.2
Hard maple 0.0 0.0 0.0 0.0 0.0
Soft maple 1.3 0.0 0.0 0.1 0.5
Beech 0.6 0.0 0.0 0.0 0.0
Sweetgum 9.8 1.2 0.4 0.2 0.6
Tupelo and blackgum 0.8 0.0 0.0 0.0 0.4
Ash 2.8 1.5 0.1 0.0 0.0
Cottonwood and aspen 0.0 0.0 0.0 0.0 0.0
Basswood 0.1 0.0 0.0 0.0 0.0
Black walnut 0.1 0.0 0.0 0.0 0.0
Other eastern soft hardwoods 10.9 0.2 0.1 1.9 0.3
Other eastern hard hardwoods 1.6 0.1 0.1 0.0 0.0
Eastern noncommercial hardwoods 4.9 0.6 0.0 0.2 1.6
Western woodland hardwoods 0.0 0.0 0.0 0.0 0.0
Total hardwoods 73.7 5.5 1.6 29 9.4
All species 147.3 15.0 24 6.0 23.3

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ Palm species have been included (species codes 906 to 915).

Nonindustrial
private

5.0
40.5
0.0
0.3
0.6

46.4

4.2
1.6
5.6
18.4
1.7
0.0
0.7
0.6
7.5
0.4
1.2
0.0
0.1
0.1
8.3
1.4
2.5
0.0

54.2
100.6
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pendix A—Core Tables

Table A.31—Average annual mortality of growing-stock trees on timberland by species group and ownership
group, Texas, 2008

Ownership group
U.S. State and
All Forest Other local Forest Nonindustrial
Species group? ownerships  Service Federal government industry private

million cubic feet

Softwood
Longleaf and slash pines 6.8 0.1 0.0 0.0 1.8 4.9
Loblolly and shortleaf pines 63.3 9.4 0.7 3.1 11.8 38.3
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 0.3 0.0 0.0 0.0 0.0 0.3
Other eastern softwoods 0.1 0.0 0.0 0.0 0.0 0.1
Total softwoods 70.5 9.5 0.8 3.1 13.6 43.5
Hardwood
Select white oaks 4.0 0.0 0.1 0.0 0.0 3.9
Select red oaks 3.0 1.1 0.3 0.0 0.0 1.6
Other white oaks 4.2 0.3 0.1 0.0 0.0 3.8
Other red oaks 17.7 0.1 0.0 04 41 13.0
Hickory 1.8 0.1 0.4 0.1 0.2 1.1
Hard maple 0.0 0.0 0.0 0.0 0.0 0.0
Soft maple 0.6 0.0 0.0 0.1 0.4 0.2
Beech 0.3 0.0 0.0 0.0 0.0 0.3
Sweetgum 7.7 1.2 0.2 0.2 0.5 5.6
Tupelo and blackgum 0.8 0.0 0.0 0.0 0.4 0.4
Ash 2.0 1.2 0.0 0.0 0.0 0.8
Cottonwood and aspen 0.0 0.0 0.0 0.0 0.0 0.0
Basswood 0.0 0.0 0.0 0.0 0.0 0.0
Black walnut 0.0 0.0 0.0 0.0 0.0 0.0
Other eastern soft hardwoods 7.0 0.2 0.1 1.9 0.1 4.7
Other eastern hard hardwoods 0.9 0.0 0.1 0.0 0.0 0.8
Eastern noncommercial hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Western woodland hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Total hardwoods 49.9 4.2 1.4 2.7 5.6 36.1
All species 120.4 13.7 2.1 5.8 19.2 79.6

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).
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Table A.31.1—Average annual mortality of sawtimber on timberland by species group and ownership group, Texas,
2008

Ownership group
U.S. State and
All Forest Other local Forest Nonindustrial
Species groupa ownerships Service Federal government industry private

million board feet®

Softwood
Longleaf and slash pines 25.7 0.0 0.0 0.0 5.1 20.5
Loblolly and shortleaf pines 328.1 52.1 2.6 20.4 62.9 190.2
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 1.3 0.0 0.0 0.0 0.0 1.3
Other eastern softwoods 0.0 0.0 0.0 0.0 0.0 0.0
Total softwoods 355.1 52.1 2.6 20.4 68.0 212.0

Hardwood
Select white oaks 23.0 0.0 0.0 0.0 0.0 23.0
Select red oaks 17.6 6.3 1.5 0.0 0.0 9.8
Other white oaks 15.0 0.6 0.0 0.0 0.0 14.4
Other red oaks 73.1 0.0 0.0 2.0 19.1 52.0
Hickory 5.2 0.0 0.6 0.3 0.0 4.3
Hard maple 0.0 0.0 0.0 0.0 0.0 0.0
Soft maple 0.8 0.0 0.0 0.0 0.8 0.0
Beech 1.0 0.0 0.0 0.0 0.0 1.0
Sweetgum 11.0 0.5 0.8 0.6 0.0 9.1
Tupelo and blackgum 1.3 0.0 0.0 0.0 1.3 0.0
Ash 6.3 5.3 0.0 0.0 0.0 0.9
Cottonwood and aspen 0.0 0.0 0.0 0.0 0.0 0.0
Basswood 0.0 0.0 0.0 0.0 0.0 0.0
Black walnut 0.0 0.0 0.0 0.0 0.0 0.0
Other eastern soft hardwoods 15.1 0.0 0.0 4.9 0.0 10.2
Other eastern hard hardwoods 1.6 0.0 0.0 0.0 0.0 1.6
Eastern noncommercial hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Western woodland hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Total hardwoods 171.0 12.7 2.9 7.9 21.3 126.4
All species 526.2 64.8 5.5 28.2 89.3 338.4

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

4 Palm species have been included (species codes 906 to 915).

b |nternational %4-inch rule.
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Table A.32—Average annual net removals of live trees by ownership
class and land status, Texas, 2008

Land status
Ownership class Timberland Forest land
million cubic feet

U.S. Forest Service

National forest 0.9 0.9
Total 0.9 0.9
State and local government
State 0.4 0.4
Total 0.4 0.4
Forest industry
Corporate 213.1 213.1
Unincorporated partnership/association/club 2.1 2.1
Total 215.2 215.2
Nonindustrial private
Corporate 152.1 153.4
Conservation/natural resources organization 0.9 0.9
Unincorporated partnership/association/club 16.3 16.3
Individual 347.4 346.7
Total 516.7 517.3
All classes 733.2 733.8

Numbers in columns may not sum to totals due to rounding.
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Appendix A—Core Tables

Table A.33—Average annual removals of live trees on forest land by forest-type group
and stand-size class, Texas, 2008

Stand-size class
All size Large Medium Small
Forest-type group? classes diameter diameter diameter Nonstocked

million cubic feet

Softwood
Longleaf-slash pine 215 19.0 25 0.0 0.0
Loblolly-shortleaf pine 504.4 364.1 136.8 3.5 0.0
Other eastern softwoods 0.6 0.6 0.0 0.0 0.0
Total softwoods 526.5 383.7 139.4 3.5 0.0

Hardwood
Oak-pine 72.3 56.1 12.8 3.3 0.0
Oak-hickory 97.9 65.6 24.2 8.1 0.0
Oak-gum-cypress 29.9 234 4.9 1.5 0.0
Elm-ash-cottonwood 6.2 5.9 0.3 0.0 0.0
Other hardwoods 0.0 0.0 0.0 0.0 0.0
Woodland hardwoods 0.0 0.0 0.0 0.0 0.0
Exotic hardwoods 0.8 0.0 0.8 0.0 0.0
Total hardwoods 207.1 151.0 431 12.9 0.0
Nonstocked 0.2 0.0 0.0 0.0 0.2
All groups 733.8 534.7 182.5 16.4 0.2

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ Palm species have been included (species codes 906 to 915).
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Table A.33.1—Average annual removals of live trees on timberland by forest-type group
and stand-size class, Texas, 2008

Stand-size class

All size Large Medium Small
Forest-type group? classes diameter diameter diameter Nonstocked

million cubic feet

Softwood types
Longleaf-slash pine 21.5 19.0 25 0.0 0.0
Loblolly-shortleaf pine 504.4 364.1 136.8 3.5 0.0
Other eastern softwoods 0.6 0.6 0.0 0.0 0.0
Total softwoods 526.5 383.7 139.4 3.5 0.0
Hardwood types
Oak-pine 71.0 54.8 12.8 3.3 0.0
Oak-hickory 97.9 65.6 24.2 8.1 0.0
Oak-gum-cypress 29.9 234 4.9 1.5 0.0
Elm-ash-cottonwood 6.2 5.9 0.3 0.0 0.0
Other hardwoods 0.0 0.0 0.0 0.0 0.0
Woodland hardwoods 0.0 0.0 0.0 0.0 0.0
Exotic hardwoods 1.5 0.0 1.5 0.0 0.0
Total hardwoods 206.5 149.7 43.8 12.9 0.0
Nonstocked 0.2 0.0 0.0 0.0 0.2
All groups 733.2 533.4 183.2 16.4 0.2

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
@ Palm species have been included (species codes 906 to 915).
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Table A.34—Average annual removals of live trees on forest land by species group and ownership group,

Texas, 2008

Species group?

Softwood
Longleaf and slash pines
Loblolly and shortleaf pines
Other yellow pines
Cypress
Other eastern softwoods

Total softwoods

Hardwood
Select white oaks
Select red oaks
Other white oaks
Other red oaks
Hickory
Hard maple
Soft maple
Beech
Sweetgum
Tupelo and blackgum
Ash
Cottonwood and aspen
Basswood
Black walnut
Other eastern soft hardwoods
Other eastern hard hardwoods
Eastern noncommercial hardwoods
Western woodland hardwoods

Total hardwoods

All species

Numbers in rows and columns may not sum to totals due to rounding.

All
ownerships

21.5
524.5
0.0
0.0
1.7

547.6

8.9
8.3
29.2
58.3
9.3
0.6
1.0
0.0
41.3
2.6
2.9
0.0
1.1
0.5
17.0
1.1
3.9
0.0

186.1
733.8

0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).

U.S.
Forest

Service Federal

0.0
0.9
0.0
0.0
0.0

0.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.9

Other

Ownership group
State and
local Forest
government industry

million cubic feet

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0
0.4
0.0
0.0
0.0

0.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.4

12.6
182.2
0.0
0.0
0.2

195.0

0.6
2.2
2.9
4.4
1.2
0.0
0.0
0.0
5.4
0.4
0.9
0.0
0.0
0.0
1.3
0.1
0.7
0.0

20.1
215.2

Nonindustrial
private

8.8
341.0
0.0
0.0
1.5

351.3

8.3
6.1
26.4
53.9
8.0
0.6
1.0
0.0
36.0
2.2
2.0
0.0
1.1
0.5
15.7
1.0
3.3
0.0

166.0
517.3
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Table A.34.1—Average annual removals of live trees on timberland by species group and ownership
group, Texas, 2008

Ownership group

u.S. State and
All Forest Other local Forest Nonindustrial
Species group? ownerships Service Federal government industry private

million cubic feet

Softwood
Longleaf and slash pines 21.5 0.0 0.0 0.0 12.6 8.8
Loblolly and shortleaf pines 5241 0.9 0.0 0.4 182.2 340.6
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 0.0 0.0 0.0 0.0 0.0 0.0
Other eastern softwoods 1.7 0.0 0.0 0.0 0.2 15
Total softwoods 547.3 0.9 0.0 0.4 195.0 351.0
Hardwood
Select white oaks 8.9 0.0 0.0 0.0 0.6 8.3
Select red oaks 8.3 0.0 0.0 0.0 2.2 6.1
Other white oaks 29.2 0.0 0.0 0.0 2.9 26.4
Other red oaks 57.4 0.0 0.0 0.0 4.4 53.0
Hickory 9.3 0.0 0.0 0.0 1.2 8.0
Hard maple 0.6 0.0 0.0 0.0 0.0 0.6
Soft maple 1.0 0.0 0.0 0.0 0.0 1.0
Beech 0.0 0.0 0.0 0.0 0.0 0.0
Sweetgum 41.8 0.0 0.0 0.0 5.4 36.4
Tupelo and blackgum 2.7 0.0 0.0 0.0 0.4 23
Ash 2.9 0.0 0.0 0.0 0.9 2.0
Cottonwood and aspen 0.0 0.0 0.0 0.0 0.0 0.0
Basswood 1.1 0.0 0.0 0.0 0.0 1.1
Black walnut 0.5 0.0 0.0 0.0 0.0 0.5
Other eastern soft hardwoods 16.9 0.0 0.0 0.0 1.3 15.6
Other eastern hard hardwoods 1.1 0.0 0.0 0.0 0.1 1.0
Eastern noncommercial hardwoods 41 0.0 0.0 0.0 0.7 3.4
Western woodland hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Total hardwoods 185.9 0.0 0.0 0.0 20.1 165.7
All species 733.2 0.9 0.0 0.4 215.2 516.7

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.
4 Palm species have been included (species codes 906 to 915).
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Table A.35—Average annual removals of growing-stock trees on timberland by species group and

ownership group, Texas, 2008

Species group?

Softwood
Longleaf and slash pines
Loblolly and shortleaf pines
Other yellow pines
Cypress
Other eastern softwoods

Total softwoods

Hardwood
Select white oaks
Select red oaks
Other white oaks
Other red oaks
Hickory
Hard maple
Soft maple
Beech
Sweetgum
Tupelo and blackgum
Ash
Cottonwood and aspen
Basswood
Black walnut
Other eastern soft hardwoods
Other eastern hard hardwoods
Eastern noncommercial hardwoods
Western woodland hardwoods

Total hardwoods

All species

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

All

ownerships Service Federal

214
516.5
0.0
0.0
1.0

539.0

8.0
7.3
254
50.7
7.6
0.6
0.6
0.0
38.3
2.4
2.3
0.0
0.4
0.3
12.4
0.6
0.0
0.0

156.9
695.9

U.S.
Forest

0.0
0.9
0.0
0.0
0.0

0.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.9

4 Palm species have been included (species codes 906 to 915).

Other

million cubic feet

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0
0.4
0.0
0.0
0.0

0.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.4

Ownership group
State and
local Forest
government industry

12.6
180.6
0.0
0.0
0.0

193.3

0.5
1.4
1.2
3.9
1.2
0.0
0.0
0.0
5.0
0.4
0.8
0.0
0.0
0.0
1.1
0.1
0.0
0.0

15.6
208.9

Nonindustrial
private

8.8
334.6
0.0
0.0
1.0

344.4

7.4
5.9
241
46.9
6.4
0.6
0.6
0.0
33.3
2.0
1.5
0.0
0.4
0.3
11.3
0.5
0.0
0.0

141.3
485.7
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Table A.35.1—Average annual removals of sawtimber on timberland by species group and ownership
group, Texas, 2008

Ownership group
.S. State and
All Forest  Other local Forest  Nonindustrial
Species group? ownerships Service Federal government industry private

million board feetb

Softwood
Longleaf and slash pines 94.7 0.0 0.0 0.0 56.5 38.2
Loblolly and shortleaf pines 1,980.1 0.0 0.0 2.5 627.8 1,349.9
Other yellow pines 0.0 0.0 0.0 0.0 0.0 0.0
Cypress 0.0 0.0 0.0 0.0 0.0 0.0
Other eastern softwoods 2.2 0.0 0.0 0.0 0.0 2.2
Total softwoods 2,077.0 0.0 0.0 2.5 684.3 1,390.3

Hardwood
Select white oaks 23.2 0.0 0.0 0.0 0.0 23.2
Select red oaks 31.1 0.0 0.0 0.0 5.7 254
Other white oaks 90.0 0.0 0.0 0.0 1.5 88.5
Other red oaks 176.2 0.0 0.0 0.0 2.1 174.1
Hickory 24.0 0.0 0.0 0.0 5.1 18.9
Hard maple 1.3 0.0 0.0 0.0 0.0 1.3
Soft maple 0.6 0.0 0.0 0.0 0.0 0.6
Beech 0.0 0.0 0.0 0.0 0.0 0.0
Sweetgum 98.3 0.0 0.0 0.0 13.9 84.4
Tupelo and blackgum 4.4 0.0 0.0 0.0 0.7 3.8
Ash 5.6 0.0 0.0 0.0 2.5 3.1
Cottonwood and aspen 0.0 0.0 0.0 0.0 0.0 0.0
Basswood 0.8 0.0 0.0 0.0 0.0 0.8
Black walnut 0.6 0.0 0.0 0.0 0.0 0.6
Other eastern soft hardwoods 21.6 0.0 0.0 0.0 1.0 20.6
Other eastern hard hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Eastern noncommercial hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Western woodland hardwoods 0.0 0.0 0.0 0.0 0.0 0.0
Total hardwoods 477.9 0.0 0.0 0.0 32.5 445.4
All species 2,554.9 0.0 0.0 2.5 716.8 1,835.6

Numbers in rows and columns may not sum to totals due to rounding.
0.0 = no sample for the cell or a value of >0.0 but <0.05.

4 Palm species have been included (species codes 906 to 915).

b |nternational %-inch rule.
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Appendix B—Inventory
Methods

The following is a general description of the
sample design and methods used to derive
forest resource estimates provided in this
report. Current procedures were imple-
mented during the 2003 survey. Readers
wishing to learn about how current meth-
odology differs from the older surveys
should refer to the inventory methods
section of the 2003 State report (Rudis
and others 2008). These changes neces-
sitate caution when making long-term
comparisons with previous forest resource
estimates.

One of the major impacts on the data
interpretation and analysis is the startup
of central and west Texas in 2004. Adding
to the complexity, FIA plots in the western
region (central and west Texas) will be
measured on a 10-year cycle, in contrast
with the 5-year cycle for east Texas plots.

Sample Design

In 1995, FIA began efforts to standardize
an inventory design to be used in all States.
The FIA inventory today is a three-phase,
fixed-plot sample survey (Bechtold and
Patterson 2005). The three phases of the
current sampling method are arranged on a
hexagonal grid design, with each successive
phase sampled with less intensity. There are
16 phase 2 (P2) hexagons for every phase 3
(P3) hexagon, and 27 phase 1 (P1) hexa-
gons for every P2 hexagon. P1 hexagons
represent about 222 acres, while P2 and

P3 hexagons represent roughly 6,000 and
96,000 acres, respectively.

The P1 stratified estimation procedures
reduce variance associated with estimates
of forest land area and produce more-pre-
cise estimates than simple random sam-
pling. A statistical estimation technique is
used to classify digital satellite imagery and
initially stratify the land base as forest or
nonforest to assign a representative acreage
to each sample plot. Pixels within 0.04
mile (2 pixel widths) of a forest/nonforest
boundary form two additional strata: (1)
forest edge, and (2) nonforest edge. Forest
pixels within 0.04 mile of the boundary on
the forest side are classified as forest edge
while pixels within 0.04 mile of the bound-
ary on the nonforest side are classified as
nonforest edge. The estimated population
total for the variable is the sum across all
strata of the product of each stratum’s area
(from the pixel count) and variable’s mean
per unit area (from plot measurements) for
the stratum.

The P2 sample design utilizes a fixed-radius
plot consisting of four subplots spaced

120 feet apart in a triangular fashion.

The cumulative sample area of these four
subplots is 1/6 of an acre. The cluster plot
is a 1.5-acre circle that circumscribes the
outer boundary of the three outer subplots.
Trees 25 inches d.b.h. are measured on
each subplot. Trees 21.0 but <5.0 inches
d.b.h. and seedlings (<1.0-inch d.b.h.)

are measured on a microplot (1/300 of an
acre; 6.8-foot radius) on each of the four
subplots. The microplot is offset 12 feet

at 90 degrees from the subplot center. A
unique feature of this plot design is in the
mapping of different land use and forest
conditions that are encountered on the
cluster plot. Since the plots are placed on
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the ground without bias, i.e., systematically
but at a scale large enough to be consid-
ered random, there is a probability that the
cluster plot will straddle more than one
type of land use or forest condition. When
this does occur, a boundary is drawn across
the plot so that the different homogeneous
units are identified and isolated.

There are two steps in the mapping process.
The first step involves identifying forest and
nonforest areas on the plot and establish-
ing a boundary line on the plot if both are
present. The second step involves identi-
fying homogeneous areas in the forested
portion of the plot based on six factors:

(1) forest type, (2) stand size, (3) owner-
ship, (4) stand density, (5) regeneration
status, and (6) reserved status. These, too,
are mapped into separate entities.

Appendix B—Inventory Methods

P3 procedures involve sampling on a
subset (1/16th) of the P2 sample locations.
P3 measurements are combined with P2
measurements to assess the overall health
of forested ecosystems within each State.
P3 data collection includes variables per-
taining to tree crown health, down woody
material (DWM), foliar ozone injury, lichen
diversity, and soil composition. Tree crown
health, DWM, and soil composition mea-
surements are collected by using the same
plot design used during P2 data collection,
while lichen data are collected within a
120-foot-radius circle centered on subplot
one of each FIA P3 field plot.

Davis Mountains, TX. (photo by Ron Billings, Texas Forest Service)




Appendix C—Reliability of the Dat

Appendix C—Reliability of the
Data

A relative standard of accuracy has been
incorporated into the forest survey. This
standard satisfies user demands, mini-
mizes human and instrumental sources of
error, and keeps costs within prescribed
limits. The two primary types of error are
measurement error and sampling error.

Measurement Error

Measurement error is also called nonsam-
pling or data acquisition error. These are
errors that arise in the acquisition, record-
ing, or editing of statistical data (Burt and
Barber 1996). There are three elements of
measurement error: (1) biased error, caused
by instruments not properly calibrated; (2)
compensating error, caused by instruments
of moderate precision; and (3) accidental
error, caused by human error in measuring,
recording, and compiling. All of these are
held to a minimum by a system, the FIA
quality assurance (QA) program that incor-
porates training, check plots, and editing
and checking for consistency. The goal of
the QA program is to provide a framework
to assure the production of complete, accu-
rate, and unbiased forest assessments for
given standards.

It is not possible to determine measure-
ment error statistically, but it is held to

a minimum level through a number of
quality control procedures. These methods
include use of nationally standardized
field manuals, use of portable data record-
ers (PDRs), thorough entry-level train-
ing, periodic review training, supervision,
use of check plots, editing checks, and an
emphasis on careful work. Additionally,
data quality is assessed and documented
by using performance measurements and
post-survey assessments. These assessments
are then used to identify areas of the data
collection process that need improvement
or refinement in order to meet quality
objectives of the program.

Editing checks in the PDR and office screen
out logical and data entry inconsistencies
and errors for all plots. Use of PDRs also
helps ensure that specified procedures are
followed. The minimum national standards
for annual training of field crews are: (1) a
minimum of 40 hours for new employees,
and (2) a minimum of 8 hours for return-
ing employees. Field crew members are cer-
tified on a test plot. All crews are required
to have at least one certified person present
on the plot at all times.

Field audits consist of hot checks, cold
checks, and blind checks. A hot check is

an inspection normally done as part of the
training process. The inspector is present
with the crew to document crew perfor-
mance as plots are measured. The recom-
mended intensity for hot checks is 2 percent
of the plots installed.

Cold checks are done at regular intervals
throughout the field season. The crew
that installed the plot is not present at
the time of inspection and does not know
when or which plots will be remeasured.
The inspector visits the completed plot,
evaluates the crew’s data collection, and
notes corrections where necessary. The
recommended intensity for cold checks is
5 percent of the plots installed.

A blind check is a complete reinstallation
measurement of a previously completed
plot. However, the QA crew performs the
remeasurement without the previously
recorded data. This type of blind measure-
ment provides a direct, unbiased observa-
tion of measurement precision from two
independent crews. Plots selected for blind
checks are chosen to be a representa-

tive subsample of all plots measured and
are randomly selected. Blind checks are
planned to take place within 2 weeks of
the date of the field measurement. The
recommended intensity for blind checks is
3 percent of the plots installed.
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Appendix C—Reliability of the Data

Sampling Error

A measure of reliability of inventory
statistics is provided by sampling errors.
Sampling error is associated with the
natural and expected deviation of the
sample from the true population mean.
This deviation is susceptible to a mathemat-
ical evaluation of the probability of error.
Sampling errors for State totals are based
on one standard deviation, meaning that
the chances are two out of three that the
true population value is within the limits
indicated by a confidence interval.

FIA inventories supported by the full
complement of sample plots are designed

to achieve reliable statistics at the survey
unit and State levels. However, users should
note that sampling error increases as the
area considered decreases in magnitude.
Sampling errors and associated confidence
intervals are often unacceptably high for
small components of the total resource.

Sampling errors (in percent) and associated
confidence intervals around the sample
estimates for timberland area, inventory
volumes, and components of change are
presented in the following table C.1.

Statistical confidence may be computed
for any subdivision of the State totals by
using the following formula. Sampling

errors obtained from this method are only
approximations of reliability because this
process assumes constant variance across
all subdivisions of totals.

Jx,

X

SE, = SE;

where

SE_ = sampling error for subdivision of State
total

SE, = sampling error for State total

X, = sum of values for the variable of inter-
est (area or volume) for subdivision of State

X, = total area or volume for State

For example, the estimate of sampling error
for volume of softwood on timberland is
computed as:

J19,606.9
J9,7083

Thus, the sampling error is 2.97 percent,
and the resulting confidence interval (two
times out of three) for softwood live-tree
inventory on public timberland is 9,708.3 +
288.3 million cubic feet.

SEg = 2.09 =2.97

Table C.1—Statistical reliability estimates, Texas, 2008

Variable

Area (thousand acres)
Forest land
Timberland
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