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Preface

The Forest and Rangeland Renewable Resources Plan-
ning Act of 1974 (RPA), P.L. 93-378, 88 Stat. 475, as
amended, directed the Secretary of Agriculture to pre-
pare a Renewable Resources Assessment by December
31, 1975, with an update in 1979 and each 10th year
thereafter. This Assessment is to include ‘‘an analysis
of present and anticipated uses, demand for, and sup-
ply of the renewable resources of forest, range, and other
associated lands with consideration of the international
resource situation, and an emphasis on pertinent sup-
ply, demand and price relationship trends’’ (Sec. 3.(a)).

The 1989 RPA Assessment is the third prepared in re-
sponse to the RPA legislation. It is composed of 12 docu-
ments, including this one. The summary Assessment
document presents an overview of analyses of the pres-
ent situation and the outlook for the land base, outdoor
recreation and wilderness, wildlife and fish, forest-range
grazing, minerals, timber, and water. Complete analyses
for each of these resources are contained in seven sup-

porting technical documents. There are also technical
documents presenting information on interactions among
the various resources, the basic assumptions for the
Assessment, a description of Forest Service programs,
and the evolving use and management of the Nation’s
forests, grasslands, croplands, and related resources.

The Forest Service has been carrying out resource ana-
lyses in the United States for over a century. Congres-
sional interest was first expressed in the Appropriations
Act of August 15, 1876, which provided $2,000 for the
employment of an expert to study and report on forest
conditions. Between that time and 1974, Forest Service
analysts prepared a number of assessments of the tim-
ber resource situation intermittently in response to
emerging issues and perceived needs for better resource
information. The 1974 RPA legislation established a
periodic reporting requirement and broadened the
resource coverage from timber to all renewable resources
from forest and rangelands.
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HIGHLIGHTS

National Overview

In 1987, 1.5 billion acres, about 63% of the total land
and inland water area of the United States was in forest
and rangeland. Forest totals 32% and rangeland totals
34% of the land area.

Most of the Nation's forest and rangelands are in non-
federal ownership. In 1887, about 1 billion acres or 67 %
of the total were owned by nonfederal public agencies,
forest industry, farmers and ranchers, and other private
individuals.

The federal lands are administered primarily by two
agencies—the Forest Service and the Bureau of Land
Management.

The nonfederal forest lands are concentrated in the
East, and private rangelands are concentrated in the
West.

Most of the Nation's high productivity forest lands are
located west of the Cascade Mountains in the Pacific
Northwest Region and in tlie South Central Region. The
largest areas of highly productive sites are covered by
coastal Douglas-fir and hemlock-Sitka spruce types in
the West, and loblolly-shortleal pine and oak-gum-
cypress types in the East.

According to Soil Conservation Service estimates.,
Montana, South Dakota, and Nebraska lead all states in
the area of rangeland in the excellent condition class.
Texas, Arizona, and New Mexico contain the largest
areas of rangeland in the poor condition class.

The area of highest acidity in rainfall for 1980-1985
is centered in western Pennsylvania, eastern Ohio, and
southwestern New York. Airborne pollutants are among
the suspected causes of death in high-elevation spruce,
of spruce growth decreases. and of eastern and south-
eastern pine growth decreases.

The North and the Great Plains

The 607.7 million acres of land in the North and Great
Plains include 169.8 million acres of forest land, 28%
of the total, Much of this forest land, especially in the
Northeast, lies close to densely populated areas and
receives intensive pressure from a wide array of forest
users.

The oak-hickory ecosystem is the largest in (he area
with 47.8 million acres of unreserved forest land or 29%
of the total. Maple-beech-birch is the second largest with
43.4 million acres, followed by spruce-fir with 18.9 mil-
lion acres, aspen-birch with 17.9 million acres, white-
red-jack pine with 13.5 million acres, and elm-ash-
cottonwood with 11.9 million acres.

Although there is much variation among states, about
80% of all timberland in the North and Great Plains is
held by private individuals or firms. Farmers own more
forest land than any other group of individual owners.

The area of timberland in New England and the Mid-
dle Atlantic states increased steadily from 1952 to 1987.
In the North Central Region and Great Plains Region,
trends are mixed.

A total of 78.0 million acres in the North and Great
Plains are classified as rangeland. Almost all is in the
Great Plains. Ninety-five percent of the rangeland is in
nonfederal ownership.

Water areas in the North and Great Plains total 57.8
million acres or 54% of the Nation’s water. This is 8.7%
of the land and water area of these two Sections.

The South

Forest land totals nearly 200 million acres or 38% of
the total land area. If the nontimbered western portions
of Texas and Oklahoma are excluded, the percentage of
forest increases to 54%.

The South's 62 million acres of pine forest continue
as a major source of softwood fiber for the world. About
two-thirds of the pine forest is natural in origin with the
remainder consisting of planted pine.

Loblolly-shortleaf pine is the South’s most prevalent
pine ecosystem, accounting for three-fourths of the total
pine forest or 46 million acres. Longleaf-slash pine totals
16 million acres and the oak-pine type covers 28 mil-
lion acres.

Oak-hickory is the South’s most extensive ecosysiem,
covering 71 million acres. Bottomland hardwood types
cover 31 million acres.

Private owners control 90% of the timberland in the
South, a total of 175 million acres. Nonindustrial pri-
vate owners control 70% of the South’s timberland, and
forest industry owners control 20%.

The South has 116 million acres of rangeland, with
B3% in Texas and the remainder in Oklahoma and
Florida.

Water areas in the South cover 24 million acres or 4%
of the total area in the section.

The Rocky Mountains

More than 138 million acres or about 25% of the land
area are occupied by forests, predominantly of softwood
species. Five forest ecosystems totaling some 112 million
acres make up about 80% of the forest land in the Rocky
Mountain Region—pinyon-juniper, Douglas-fir, fir-
spruce, ponderosa pine, and lodgepole pine.

The ponderosa pine ecosystem covers about 16.5 mil-
lion acres, nearly half of which is in Arizona and New
Mexico. Douglas-fir covers 17.9 million acres, prin-
cipally in Idaho and Montana. Lodgepole pine covers
14.6 million acres, principally in Idaho, Montana,
Wyoming, and central Colorado. Fir-spruce covers 16



million acres of higher elevation sites in the region.

Pinyon-juniper is a woodland ecosystem covering
about 47 million acres of dry plateaus and broken
tablelands.

Three-fourths of the forest land in the Rocky Moun-
tain region is publicly owned. Federal agencies. prin-
cipally the Forest Service, administer 94 million acres
or two-thirds of the total.

The total rangeland area, including pinyon-juniper
and chaparral-mountain scrub forests, is about 336
million acres or 61% of the total land base. The
sagebrush type is the second largest range ecosystem in
the United States with roughly 105 million acres, most
of which occurs in the Rocky Mountain Region. Other
important rangeland types include sagebrush. south-
western shrubsteppe, desert shrub, mountain grasslands,
mountain meadows, desert grasslands. and plains
grasslands.

About 167.4 million acres or 50% of the rangeland in
the Rocky Mountain States is in public ownership,
mostly in the care of the Bureau of Land Management.

The Rocky Mountain section has the smallest water
area—roughly 6 million acres or 1% of the total geo-
graphic area.

The Pacific Coast

Forests cover 220 million acres or 39% of the land area
of the Pacific Coast states. This is 30% of all the forest
land in the Nation. Productive timberland totals about
85 million acres and other forest land about 135 million
acres.

Douglas-fir, the most important forest type in terms
of timber production, covers about 21 million acres. It
is the major type in western Oregon and western
Washington.

Fir-spruce is the most extensive forest type covering
about 116 million acres, mostly in Alaska's interior.
Hemlock-Sitka spruce covers about 16 million acres, 11
million of which are located in southeastern Alaska.

The redwood type covers about 1.2 million acres in
California. The ponderosa pine type covers about 14 mil-
lion acres of the Pacific Coast. and lodgepole pine covers
about 3.6 million acres.

The pinyon-juniper woodland type covers about 5 mii-
lion acres. and chaparral covers about 7.6 million acres,
mostly in the mediterranean climatic zone in California.

Of the 220 million acres of forest land in the 5-state
area, 72 million acres are privately owned. Of the 145
million acres in public ownership, 46 million are in

vi

national forests and 99 million acres are held by vari-
ous other public agencies. Ownership of forest land in
Alaska has changed dramatically in the last decade.

Alaska has about 173 million acres of rangeland, most
of which is arctic and alpine tundra. California. Oregon,
and Washington together have about 6& million acres
of rangeland. including 23 million acres of grassland and
45 million acres of shrubland.

The Pacific Coast states contain 20.1 million acres of
water, much of which is in coastal waterways.

Other Resources of the Land Base

There is considerable uncertainty about the extent of
the Nation’s mineral resources. The areas of highest
mineralization are the mountains and basins of the West
and the Appalachian chain in the East.

Of 5.7 million acres of land disturbed for mining be-
tween 1930 and 1980. about 2.7 million acres or 47%
have been reclaimed by industry.

Wetlands have high biological productivity and are
important as habitat for wildlife and fish at critical times
in their life cycle.

Projecting Land Cover and Use Changes

The total area of forest and rangeland is projected to
increase about 2% between 1987 and 2000, and then
decrease slightly by 2040. The area of forest land is
projected to decline over the projection period, decreas-
ing by 4 percent by 2040. The projected reduction in
forest land area will result mainly from conversion to
other land uses such as reservoirs. urban expansion,
highways. and surface mining.

The projected average annual reduction in United
States forest area from 1987 to 2040. about 500,000 acres,
is less than that for the period 1970 to 1987, which aver-
aged about 2 million acres per year.

Approximately 40 to 45 million acres of 1ighly erodi-
ble land used currently for cropland are projected to be
converted to grass cover or trees under the Conservation
Reserve Program by the year 2000.

In the North and Great Plains, forest ard range area
is projected to decline. In the Rocky Mountains, total
forest and range area is expected to increase by about
15 million acres by 2040, mostly due to expansion of
range area. In the Pacific Coast, forest area is projected
lo drop by 8 million acres and range arez is expected
to drop by 9 million acres by 2040.



An Analysis of the Land Base Situation
in the United States:1989-2040

CHAPTER 1: THE NATIONAL OVERVIEW

This chapter contains a national overview of the
Nation'’s land base; the area and location of the forest and
rangelands,! ownership characteristics, productivity, and
use of these important lands that contribute so much to
the Nation’s wealth and well being. In 1987 1.5 billion
acres, about 63% of the total land and inland water area
of the United States was in forest and rangeland (table
1). The remaining area was in cropland, deserts, barrens,
improved pastures, reservoirs, and residential and urban
sites including golf courses. roads, airports, shopping
centers, and industrial sites,

To qualify as forest land the land must be at least 10%
stocked by forest trees of any size, including land that
formerly had such tree cover and that will be naturally
or artificially reforested. Included are transition zones
between heavily forested and nonforested lands that are
at least 10% stocked with forest trees, and forest areas
adjacent to urban and built-up lands.

Rangeland is land on which the potential natural vege-
tation is predominantly grasses, grass-like plants, forbs,
or shrubs; including land revegetated naturally or artifi-
cially that is managed like native vegetation. Rangeland
includes natural grasslands, savannas, shrublands. most
deserts, tundra. alpine communities, coastal marshes,
and wet meadows that are less than 10% stocked with
forest trees of any size.

Water areas include those areas that in the past have
been classed as large inland water bodies such as lakes,
ponds, and reservoirs greater than 40 acres in size and
streams and rivers at least one-eighth of a mile wide; and
small water bodies such as lakes and ponds 2 acres and
greater in size and rivers and streams that are at least 120
feet wide. Also included are the Great Lakes, and the
estuaries of the contiguous States, but not the estuaries
of Alaska and Hawaii.

VEGETATION COVER

The vegetation cover of the United States varies greatly
and is directly related to the annual precipitation and
available moisture. Those areas that receive substantial
moisture are predominantly forested, while the arid and
semiarid areas support grasses and shrubs and are typi-
cally associated with rangeland. The total land base of
the Nation is almost evenly divided into rangeland (34%),
forest land (32%) and other land (34%), which includes
cropland, pasture, developed land. and barren areas (fig.
1). Most of the rangelands are found in the Nation's
western states and Alaska. The following four states con-
tain over 50 million acres of rangeland each and account
for nearly half of the total range area:

1See Glossarv for definition of terms.

Million acres
Alaska 173
Texas 96
Nevada 60
New Mexico _ 51
Total 380

The Rocky Mountain Section (fig. 2) has the greatest
amount of range of all the sections. A total of 336 mil-
lion acres, or 61%, of the total land area is classified as
rangeland. In contrast, the sections located east of the
Mississippi River are mostly developed for crops or
improved pasture or are heavily forested. Florida is the
only eastern state with a significant amount of rangeland;
but even so, its 4.4 million acres of rangeland represent
only 13% of the total land area of the State (fig. 3).

Unlike rangeland, forest land is distributed widely
throughout the entire United States. Land east of the
Great Plains that has not been cleared for agriculture or
other works of man is heavily forested. The high eleva-
tion areas of the West that receive ample precipitation
and the humid portions of the Pacific Coast are also
forested. Aside from the Great Plains and the agricul-
turally important portions of the central states, forests
make up an important component of the vegetation of
the Nation (fig. 4). Nebraska and North Dakota currently
have the lowest percentage of forest cover (each 1%) and
Maine has the highest (90%).

RANGE AND FOREST LAND
VEGETATION BASE

Vegetation on range and forest land is a function of the
climate, fauna, and soils within the landscape. Classifi-
cation systems have been developed to describe the diver-
sity of vegetation across the Nation's landscape (Bailey
1978, Garrison et al. 1977, Kuchler 1964). In this docu-
ment, vegetation on forest and rangeland will be
described using the 34 ecosystems of the Forest and
Range Environmental System (FRES) (Garrison et al.
1977). Forest ecosystems in this system are aggregations
of Forest Service forest types (USDA Forest Service 1967).
Throughout this paper the term ‘‘forest ecosystem’” is
synonymous with ‘‘forest type.’ Forest Service Forest
Inventory and Analysis Work Units throughout the Nation
classify forest land by forest type as part of ongoing state
inventories. This classification is based on the tree spe-
cies that presently occupy the site. rather than on poten-
tial species. Rangeland ecosystems are broad groupings
of the potential natural vegetation (PNV) communities
developed by Kuchler (1964). PNV is the vegetation that
would exist at a site today if humans or their impact were
removed. The vegetation type, mountain meadow, an



Table 1.—Land and water areas (thousand acres) of the United States, by section, region, and state, 1987

Total
land Land
Section, and Totai Forest and rangeland Total
region, and water land Range- Other water
state area area Total Forest' land land area?
North
Northeast
Connecticut 3,575 3,090 1,815 1,815 — 1,275 485
Delaware 1,512 1,206 398 398 — 808 306
Maine 21,968 19,732 17,713 17.713 — 2,018 2,236
Maryland 7,797 6,252 2,632 2,632 — 3,620 1.545
Massachusetts 5,942 4,994 3,097 3,097 - 1,897 948
New Hampshire 5,926 5,701 5,021 5,021 - 6E0 225
New Jersey 5,148 4,648 1,985 1,985 — 2,683 500
New York 34,421 30,273 18,791 18,775 16 11,482 4,148
Pennsylvania 29,456 28.601 16,997 16.997 — 11,602 855
Rhode istand 782 667 399 399 — 263 115
Vermont 6,171 5,915 4,479 4,479 - 1,435 256
West Virginia 15,508 15,406 11,942 11,942 — 3,464 102
Total 138,206 126,486 85,269 85,253 16 41,216 11,721
North Central
Illinois 37,102 35,531 4,265 4,265 — 31,266 1,571
Indiana 23,269 22,895 4,439 4,439 — 18,456 374
lowa 35,968 35,746 1,565 1,562 3 34,181 222
Michigan 62,122 36,362 18,220 18,220 — 18,142 25,760
Minnesota 55,369 50,640 16,874 16,583 291 33,766 4,729
Missouri 44,684 44123 12,632 12,523 109 31,491 561
Ohio 28,615 26,211 7.309 7,309 - 18,902 2,404
Wisconsin 42,391 34,740 15,326 15,319 7 19,414 7,651
Total 329,520 286,247 80,630 80,220 410 205,618 43,272
North Total 467,726 412,733 165,899 165,473 426 246,83 54,993
South
Southeast
Florida 39,000 34,533 21,110 16,721 4,389 13,423 4,467
Georgia 37,734 36,837 23,907 23.907 - 12,930 897
North Carolina 33,704 30,990 18,891 18,891 - 12,098 2714
South Carolina 19,986 19,077 12,257 12,257 - 6,820 909
Virginia 27,038 25,246 15,968 15,968 — 9,278 1,792
Total 157,461 146,682 92,133 87.744 4,389 54,545 10,779
South Central
Alabama 33,659 32,466 21,725 21,725 - 10,741 1.193
Arkansas 34,233 33,319 17.216 16,987 229 16,103 914
Kentucky 25,835 25,321 12,256 12,256 — 13,065 514
Louisiana 31,820 28,482 14,328 13,883 445 14,154 3,338
Mississippl 31,216 30,160 16,693 16,693 - 13,467 1,056
Oklahoma 44,929 43,939 25,515 7,283 14,232 22,424 990
Tennessee 27,101 26,339 13,258 13,258 - 13,081 762
Texas 172,477 167,685 110,115 13,656 96,459 57,570 3,792
Total 400,272 387,713 227,106 115,741 111,365 160,608 12,559
South Total 557,733 534,395 319,239 203,485 115,754 215,154 23,338
Rocky Mountains and
Great Plains
Rocky Mountains
Arizona 72,930 72,607 66,648 19,384 47,264 5,952 323
Colorado 66,693 66,249 49,199 21,338 27.861 17,050 444
Idaho 53,493 52,692 43,717 21,818 21,899 8,975 801
Montana 94,064 92,765 71,119 21,910 49,209 21,648 1,299
Nevada 70,581 70,112 69,231 8,928 60,303 881 469
New Mexico 77,845 77,632 59,652 18,526 51,126 7,98C 213
Utah 54,343 52,502 48,331 16,234 32,097 4171 1,841
Wyoming 62,711 62,055 56,025 9,966 46,059 6,030 656
Total 552,660 546,614 473,822 138,104 335,818 72.692 6,046




Table 1.—Continuea

Total
land Land
Section, and Total Forest and rangeland Total
region, and water land Range- Other water
state area area Total Forest' land land area®
Great Plains
Kansas 52,636 52,228 17,998 1,358 16,640 34,230 408
Nebraska 49,467 49,005 24,565 722 23,843 24,440 462
North Dakota 45,287 44,271 13,143 460 12,683 31,128 1,016
South Dakota 49,462 48,532 26,101 1,687 24,414 22,431 930
Total 196,852 194,037 81,807 4,227 77,580 112,229 2,816
Rocky Mountains and
Great Plains Total 749,512 740,651 555,729 142,331 413,398 184,921 8,862
Pacific Coast
Pacific Northwest
Alaska 378,243 361,887 301,780 129,045 172,735 60,107 16,356
Oregon 62,225 61,546 50,086 28,055 22,031 11,460 679
Washington 43,669 42,483 29,378 21,856 7,522 13.105 1,186
Total 484,137 465,916 381,244 178,956 202,288 84,672 18,221
Pacific Southwest
California 101,616 99,773 77,868 39,381 38,487 21,905 1,843
Hawaii 4,146 4,110 1,748 1,748 A 2,362 36
Total 105,762 103,884 79,616 41,129 38,487 24,267 1,879
Pacific Coast Total 589,899 569,800 460,860 220,085 240,775 108,939 20,100
United States Total 2,364,870 2,257.578 1,501,727 731,374 770,353 755,847 107,293

Contains transition lands that meet the definition of forest Jand based on cover characteristics but where the predominant vegetation is grasses
and forb plants that are used for grazing. The Soil Conservation Service has classified and reported most of these lands as rangeland. In most cases
these are noncommercial timberland ecosystems such as pinyon-juniper, chaparral, and post oak.

2Includes Atlantic, Pacific, and Gulf Coastal waters; Chesapeake and Delaware Bays; Long Island and Puget Sounds; New York Harbor; Straits
of Juan de Fuca and Georgia; and the Great Lakes. Excludes Alaska and Hawaii.

3No estimate of rangeland area in Hawaii was available at the time this table was assembled. A current estimate, however, is 1.4 million acres.

Note: Data may not add to totals because of rounding.

Sources: Rangeland areas — Forest Service—Soil Conservation Service reconciled figures, 1982. Forest land areas—Forest Service RPA data base,

1987.

important type for livestock grazing, was added to Kuch-
ler's system. This amended classification was renamed
Potential Natural Communities (PNC) to mark this dis-
tinction from Kuchler's system (Mitchell and Joyce
1986).

OTHER LAND
34%

RANGELAND
34%

% 4
\——/FOREST LAND

32%

Figure 1.—Distribution of land by use in the United States, 1987.

A brief description of the FRES ecosystems follows.2
The broad geographic locations are shown within the
United States in fig. 5, and defined in table 2. The
description of each ecosystem is taken from Garrison et
al. (1977) unless otherwise referenced. More detailed
information on fauna found on the Nation's forest and
rangelands can be found in Flather (in press), and on
timber products from forest lands in Haynes (in press).

Eastern Forest Ecosystems

White-red-jack pine and spruce-fir.—These forest eco-
systems occur in the northeastern part of the Northern
Section (numbers 10 and 11, fig. 5). Valued primarily

2The relationship between the Society of American Foresters' forest
tyoes and FRES is presented in Eyre (1980). More detailed forest and
range classification have been developed for specific regions, e.g. for
western forests: Alexander (1985), Barbour and Major (1977), Johnston
(1987), Franklin and Dyrness (1973), Mauk and Henderson (1984), Pfister
etal. (1977); and for the eastern forests: Braun (1964). FRES types were
not defined for Alaska and Hawaii. Forest and rangelands in Alaska were
described in McNicholas (1983). Hawalf ecosystems have been described
by Stone and Scott (1987).
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Table 2.—Forest and Range Environmental System (FRES) number and ecosystem name

FRES FRES
Number Ecosystem Number Ecosystem

10 White-red-jack pine 27 Redwood
11 Spruce-fir 28 Western hardwoods
12 Longleaf-slash pine 29 Sagebrush
13 Loblolly-shortleaf pine 30 Desert shrub
14 Oak-pine 31 Shinnery
15 Oak-hickory 32 Texas savanna
16 Oak-gum-cypress 33 Southwestern shrubsteppe
17 Elm-ash-cottonwood 34 Chaparral-mountain shrub
18 Maple-beech-birch 35 Pinyon-juniper
19 Aspen-birch 36 Mountain grasslands
20 Douglas-fir 37 Mountain meadows’
21 Ponderosa pine 38 Plains grasslands
22 Western white pine 39 Prairie
23 Fir-spruce 40 Desert grasslands
24 Hemlock-Sitka spruce 41 Wet grasslands
25 Larch 42 Annual grasslands
26 Lodgepole pine 44 Alpine

"Not mapped

Source: Garrison et al, 1977,

for their timber production, these ecosystems also con-
tribute habitat to a variety of wildlife including white-
tailed deer, moose, great horned owl!. spruce grouse, and
ruffed grouse {(DeGraaf and Rudis 1986, Eyre 1980). The
white-red-jack pine ecosystem also provides habitat for
the endangered eastern timber wolf, peregrine falcon,
and Kirtland warbler. Insects are important in the
nutrient cycling and energy flow of the spruce-fir
ecosystem. The spruce budworm, the eastern spruce bee-
tle, and the black-headed budworm feed on needle
leaves and, at epidemic levels, may cause serious
damage to the forest stand (Shelford 1963). Understory
vegetation is predominantly shrubs and forbs (Eyre
1980). and these types provide little forage for domes-
tic livestock grazing.

Maple-beech-birch and aspen-birch.—These
ecosystems commingle along the Canadian border of the
Northern Section (numbers 18 and 19, fig. 5). Prior to
European settlement, this area was covered with white-
red-jack pine and spruce-fir ecosystems. Paper birch and
aspen regenerate on sites disturbed by wildfire or human
impact, and are usually succeeded by spruce-fir or pine
types if left undisturbed, depending upon the location
(Eyre 1980). The understory vegetation is typically
shrubs or forbs providing good habitat for ruffed grouse,
white-tailed deer, and moose (DeGraaf and Rudis 1986),
while the cleared areas converted to pasture provide
forage for the dairy industry of this region.

Oak-pine and oak-hickory.—These ecosystems span
the central part of eastern United States, occurring in
both the North and South Sections (numbers 14 and
15, fig. 5). Oak-pine forests are characterized by a stand
composition of 50% or more in hardwoods and 25-49%
in southern pines, mainly shortleaf pine. Grass and forb
production is low in oak-pine when tree density is high
(Thill and Wolters 1979), but can exceed a half ton per
acre when the overstory is reduced by thinning (Wolters

et al. 1982). The oak-pine type provides habitat for game
species such as white-tailed deer and wild turkey
(DeGraaf and Rudis 1986). Six distinctive vegetation
communities were defined in the oak-hickory type by
Garrison et al. (1977). In three of these ccmmunities—
the oak savanna, the mosaic of oak-hickory forest and
bluestem prairie on the Ozark Plateau. and the cross tim-
bers types—grasses and forbs contribute significantly to
understory composition and production. Under proper
management, forage production can exceed 2 tons per
acre, providing valuable forage for beef livestock oper-
ations (Crawford and Porter 1974). The oak-hickory eco-
system provides habitat for game species such as white-
tailed deer and mourning dove (Evans and Kirkman
1981), and a number of endangered plants and animals,
including the southern bald eagle, red wolf, and the red-
cockaded woodpecker.

Loblolly-shortleaf pine.—This forest ecosystem covers
an extensive area in the northern part of the South Sec-
tion (number 13, fig. 5). These forests are characterized
by stands in which 50% or more of the stand is loblolly
pine, shortleaf pine, or other southern yellow pines,
singly or in combination. Much of the ecosystem has
been converted to pine plantations, ofter mixed with
pasture or row crops. Because of the large geographic
extent of this type, the remaining stand composition is
filled with many different kinds of irees associates. The
characteristic understory vegetation is hardwoods.
shrubs, woody vines, and pine regeneration. Changes
in stand structure resulting from age and management
alter the openness of the stand affecting forage produc-
tion (Grelen 1978), species composition of birds (Hamil-
ton and Yurkunas 1987, Whiting and Fleet 1987), and
small mammal populations (Mullin and Williams 1987).
Under an open canopy, pinehill bluestem contributes
significantly to herbaceous production, and as the stand
ages, longleaf uniola begins to dominate with a decline



in herbaceous production (Halls and Schuster 1965).
This type is prime habitat for white-tailed deer (Thill
1983), wild turkey, bobwhite, and mourning dove.

Longleaf-slash pine.—This forest ecosystem rings the
coastal edge of the South Section (number 12, fig. 5).
A stand composition of 50% or more of longleaf and/or
slash pine characterizes this ecosystem. Site and geo-
graphic location determine the remaining tree stand
composition (Eyre 1980). Upland sites include flower-
ing dogwood, other oaks, hickories, yaupon, persim-
mon, and hawthorn. Wetter sites may be associated with
red maple, sweetgum, blackgum, water and laurel oak.
Under periodic flooding, associates will include bald-
cypress, pondcypress, blackgum, or water tupelo.
Understory vegetation consists of grasses and/or shrubby
vegetation. Understories in Louisiana, Mississippi,
Alabama, and northwest Florida are dominated by blue-
stem grasses (Grelen 1978). Florida and Georgia sand-
hills and pine flatwoods have an understory dominated
by wiregrass with other species including saw-palmetto
(Grelen 1978). Because of the extensive understory of
grass, this type is an important ecosystem for domeslic
livestock grazing. A number of endangered plants and
animals occur, including the red-cockaded woodpecker
and the Florida panther. Bobwhite and wild turkey are
important game birds. Intensive logging, land clearing
with subsequent abandonment, fire suppression, and
recent clearcutting and regeneration with either loblolly
or slash pine have converted many longleaf-slash com-
munities to pure stands of loblolly or slash pine (Eyre
1980, Grelen 1978).

Oak-Gum-Cypress.—This type is found in the Missis-
sippi River flood plain and that of its tributaries as far
north as Indiana, along other rivers in the South and
Southeast, and in the mangrove swamps of Florida
(number 16, fig. 5). Within the river flood plains,
common tree associates are broad-leaved deciduous trees
such as willow, maple, sycamore, cottonwood, and
beech. The mangrove swamp provides habitat for white-
tailed deer and for many endangered species such as the
Florida manatee, brown pelican, bald eagle, hawksbill
sea turtle, and Atlantic ridley sea turtle (Odum et al.
1982). The cypress savanna is dominated by needle-
leaved deciduous trees and some broad-leaved evergreen
or deciduous trees and shrubs. White-tailed deer com-
monly utilize these habitats, along with gray fox, gray
squirrel, fox squirrel, and other small mammals. Wild
turkey is an important game bird. The flooded areas pro-
vide habitat for ibises. cormorants, herons, egrets, and
kingfishers. Endangered species include Bachman’s war-
bler, Florida panther, and bald eagle. Much of this area
has been converted to either cropland or pasture. In
1977, Garrison et al. (1977) estimnated that only the wet-
test parts of this type remained in forest, about 10%.

Elm-ash-cottonwood.—This riparian vegetation type
forms narrow corridors on the lower terraces and flood
plains of the Mississippi. Missouri, Platte. Kansas,
Arkansas, and Ohio Rivers (number 17, fig. 5). Low-to-
tall broadleaved deciduous trees vary from open to dense
stands. Common tree associates differ in the northern
and southern extents. The cottonwood-willow stage is

usually succeeded by the Society of American Foresters
type birch-maple-elm in the north and by sycamore-
pecan-American elm or sugarberry-American elm-green
ash in the south (Eyre 1980). This type is utilized by
waterfowl and by other birds such as American wood-
cock and mourning dove (Evans and Kirkman 1981).

Western Forest Ecosystems

Douglas-fir.—This forest ecosystem occurs in the
Rocky Mountain and Pacific Coast Sections (number 20,
fig. 5). Douglas-fir in the coastal regions occurs with
western hemlock and western redcedar, and is not
usually classified as a climax species because it is moder-
ately intolerant to the low-light intensities characteris-
tic of these forests. Within the Rocky Mountains,
Douglas-fir tends to occur in pure stands (Mitchell 1983).
Understory vegetation varies with the topographic, cli-
matic, and edaphic conditions of the site and ranges from
grass-dominated communities and sites densely
vegetated with shrubs to sites with little understory vege-
tation (Mitchell 1983). Mature stands offer little browse
or forage; however forest openings and early seral stages
offer habitat for elk, deer, black bear, grizzly bear, moose.
blue and ruffed grouse, hawks, owls, mammalian pre-
dators such as mountain lions and bobcats, and the
endangered American peregrine falcon. The spotted owl,
endangered in Oregon, has influenced the management
of Douglas-fir lands in the Pacific Coast section (Sal-
wasser 1987, Simberloff 1987). Fire suppression has
favored tree regeneration at the expense of shrubs,
grasses, and rapid tree growth (Arno and Gruell 1986,
Gruell 1983, Wright and Bailey 1982). Under proper
management, timber harvesting followed by slash burn-
ing opens up the site for range vegetation production,
benefitting both wildlife and domestic livestock (Wright
and Bailey 1982).

Ponderosa pine.—This forest ecosystem is also widely
distributed in all western regions (number 21, fig. 5).
By definition, the ponderosa pine ecosystem contains
50% or more of one of these pines: ponderosa, Jeffrey,
sugar, limber, Arizona ponderosa, Apache, or Chihua-
hua (Garrison et al. 1977). The remaining stand compo-
sition varies by geographic region. Historical records
indicate that fire kept this ecosystem open and park-like
with an excellent ground cover of grasses, sedges, and
forbs, or with an understory of shrubs (Wright and Bailey
1982). Black bear, mule deer, elk and mountain lion
inhabit this forest type (Short 1983), This ecosystem pro-
vides timber, recreation, critical summer forage for
livestock operations based at lower elevations, and prime
habitat for mule deer and elk.

Fir-spruce, hemlock-Sitka spruce, western white pine,
and larch.—These forest ecosystems occur in the Rocky
Mountains along the northern boundary of the Pacific
Coast and Rocky Mountain sections (numbers 22, 23, 24
and 25, fig. 5). Fir-spruce forests, which also occur fur-
ther south in the Rocky Mountain Section. generally have
a dense canopy with little understory vegetation, and pro-
vide little forage for domestic livestock. Shrubs or forbs



constitute the understory under the hemlock-Sitka
spruce and the western white pine ecosystem and are
also found under some fir-spruce types. Larch is a seral
type, succeeding to grand fir or Douglas-fir (Eyre 1980).
These ecosystems are interspersed with meadows or
stream bottoms with broad-leaved woody species such
as aspen and willows. This mosaic of ecosystems pro-
vides habitat for moose, elk, mule deer, and white-tailed
deer (Clary 1983). Other mammals include wolverine,
lynx, black bear, mountain lion, coyote, and in small
numbers. the grizzly bear.

Lodgepole pine.—Widespread over the entire West,
this ecosystem is characterized by a composition of 50%
or more of lodgepole pine (number 26, fig. 5). Unders-
tory vegetation is a function of the climatic, topographic.
and edaphic characteristics of the site, and the time since
the last disturbance (Bartolome 1983). Logging and fire
shift understory species composition toward grasses and
forbs, reducing shrubs. The 25 million acres dominated
by lodgepole pine provide a significant source of forage
for wild and domestic animals (Bartolome 1983). The
fauna is similar to the Douglas-fir and spruce-fir
ecosystems.

Redwood.—This forest ecosystem covers a small geo-
graphic extentin California and Oregon (number 27, fig.
5). The dense overstory of redwood (20% or more) may
be in association with Douglas-fir and grand fir. Fauna
include elk, mountain lion, bobcat, and black bear.

Western hardwoods.—Occurring in the Pacific Coast
and Rocky Mountain sections, these forests are charac-
terized by a stand composition of 50% or more of coast
live oak, canyon live oak, blue oak, valley oak, interior
live oak, or aspen (number 28, fig. 5). Understory vege-
tation is primarily grasses. Fauna in the California extent
include mule deer, California quail, mountain quail,
skunk, and the endangered San Joaquin kit fox. Fauna
in the Oregon extent is similar to the California extent,
with the addition of more northerly species such as the
ruffed grouse. In the Rocky Mountain extent, fauna is
similar to the surrounding ecosystems. The aspen eco-
system in the Rocky Mountain section produces signifi-
cant amounts of forage in addition to the valuable wood
fiber (Betters 1983).

Grassland and Shrubland Ecosystems

Sagebrush.—This ecosystem occupies the vast plains
and plateaus derived from lava flows, ancient lake beds,
and broad basins of alluvium in the Rocky Mountain and
Pacific Coast Sections (number 29, fig. 5). Several differ-
ent sagebrush communities are dominated by either
different sagebrush species or by sagebrush and grass
species (Blaisdell et al. 1982, West 1983a,b). In the early
years of western settlement, this type was severely
impacted through grazing, cultivation, and the later
abandonment of marginal farms (Blaisdell et al. 1982).
Disruption of the fire cycle in the sagebrush ecosystem
has led to the encroachment and, in some cases, takeover
of annual grasses, primarily cheatgrass (West 1983a.b).
Heavy grazing pressure has reduced the occurrence of

the native perennial grasses, allowing sagebrush to
increase in dominance. Annual exotic plants such as
cheatgrass become established and provide the fine-
textured fuel in the dry season that allows wildfires to
spread from shrub to shrub (Young et al. 1937). The tech-
nology exists to reverse the process of annualization on
sites with sufficient annual precipitation, however cheat-
grass has expanded its range to include sites in the more
arid margins of the Great Basin (Young et al. 1987). This
ecosystem provides habitat for game species such as sage
grouse, pronghorn, and mule deer (McArthur et al,
1987), and habitat for the endangered Utah prairie dog
(Garrison et al. 1977). The invasion of cheatgrass has
facilitated the successful introduction of the exotic game
bird, chukar partridge, which uses cheatgrass as a sta-
ple item of its diet (Leopold et al. 1981). This ecosystem
type supports the majority of wild horse and burro herds.
(West 1983a, b).

Desert shrub and southwestern shrubsteppe.—These
ecosystems are found in areas of the Rocxy Mountain
and Pacific Coast Sections (numbers 30 and 33, fig. 5)
where precipitation is usually less than 10 inches a year,
and the soils are poorly developed (Stoddart et al. 1975).
Generally these types are referred to as cold-desert shrub-
lands of the temperate latitudes and hot-desert shrub-
lands of tropical and subtropical areas. The sparse vege-
tation is dominated by woody plants less than 7 feet in
height. Shrub species in the cold desert include shad-
scale, saltbush. various rabbitbrushes, greasewood, and
winterfat with associated grasses and minimal forb spe-
cies. The exotic invader cheatgrass has adapted to
produce seed in the brief period during spring when
moisture is abundant. The cold-desert shrubland fur-
nishes winter grazing for thousands of sheep and cattle
(Stoddart et al. 1975) and habitat for wildlife species
such as mule deer, pronghorn, coyote, and collared pec-
cary (Short 1983). Feral horses use this ecosystem as well
as sagebrush and annual grasslands ecosystems (McAz-
thur et al. 1978, Verner and Boss 1980). The hot-desert
shrublands of California, Arizona, New Mexico. and
Texas are dominated by creosote bush. mesquite, black-
brush. bursage, tarbush, paloverde and cactus shrub.
The dominant grass species of black grama, three-awns,
and tobosa are associated with side-oats grama and curly
mesquite. Desert mule deer. collared pecceary. antelope.
desert bighorn sheep, quail. dove, and rabbit are impor-
tant game species (Martin 1975). The desert tortoise,
endangered in California, Nevada and Arizona, also
occurs here (Short 1983). Hot-desert shrublands are
grazed yearlong by domestic livestock. This type
represents the longest history (400 years) of grazing on
this continent (Stoddart et al. 1975). The geographic
region within which the ecosystems of southwestern
shrubsteppe. desert shrub and desert grassland occur are
drained by numerousrivers and streams. Riparian vege-
tation along these waterways has undergone severe
manipulation from water developments, nvergrazing,
and invasion of exotics such as saltcedar (Swift 1984).

Shinnery.—This ecosystem forms a narrow corridor
on the sand hills and river dunes along the Canadian
River in Texas (number 31, fig. 5). This midgrass prairie



is associated with open to dense stands of broad-leaved
deciduous shrubs, primarily shin oak, and occasionally
needle-leaved low trees and shrubs. Grass species
include little bluestem and side-oats grama, with occa-
sional sand bluestem. Fauna reflect the surrounding
ecosystems of plains grasslands, pinyon-juniper, and
southwestern shrubsteppe ecosystems.

Texas savanna.—This high shrub savanna ecosystem
varies from dense to open canopies of broad-leaved,
deciduous and evergreen low trees and shrubs, and
needle-leaved evergreen low trees and shrubs (number
32, fig. 5). The understory component is short-grass and
mid-grass species, including bluestems, three-awns,
buffalo grass, gramas, curly mesquite, and tobosa.
Mesquite is the dominant shrub, although other shrubs
include acacia, live oak, juniper. and ceniza shrub. This
ecosystem is noted for the abundance of white-tailed
deer, wild turkey (Garrison et al. 1977), and collared pec-
cary (Schmidt and Gilbert 1978). Fox squirrel, ringtail,
raccoon, mourning dove, scaled quail, and bobwhite also
inhabit this ecosystem.

Chaparral-mountain shrub.—This ecosystem varies
across the Pacific Coast and Rocky Mountain Sections
within which it occurs (number 34, fig. 5). The Califor-
nia chaparral is characterized by little summer rainfall
and comparatively heavy winter precipitation. While
this ecosystem’s chief value is watershed protection,
some forage is also provided for livestock (Stoddart et
al. 1975). Part of the critical habitat for the California
condor, now found only in captivity, is within this tvpe.
Large portions of this ecosystem have been converted
to annual grasslands. In the Rocky Mountain foothills,
the scrub oak type occupies areas as open savannas or
dense stands of oak. Found in scattered areas in Utah,
Arizona, New Mexico, and Colorado, the mountain
brush type occurs as a discontinuous transition zone
between coniferous forest and grassland or sagebrush
ecosystems (Stoddart et al. 1975). This type is not domi-
nated by a single shrub species, but rather the shrubs
of serviceberry, ceanothus, and snowberry form open
stands under which grasses provide suitable forage for
domestic livestock (Stoddart et al. 1975).

Pinyon-juniper.—This type, often adjacent to
sagebrush, occupies the eroded and rough dissections
of western basins and mountains in all of the western
regions {number 35, fig. 5). Pinyon pine and juniper
occur as dense to open woodland and savanna wood-
land. These tree species may grow to 30 feet tall, but
commonly are under 15 feet. Understory vegetation
appears to be related to climatic patterns in cold
winter/dry summer regimes, cool season grasses are
found; in dry winter climates, warm season grasses
occur; and with moist cool winters, chapparal unders-
tories are associated with this type (Clary 1987).
Livestock grazing has been an important use in this type
where forage production may be as much as 600 pounds
per acre in open stands (Clary 1987). Domestic livestock
grazing is usually low-intensity, season-long or year-
long (Clary 1987). While past heavy grazing and the
increased tree overstory have reduced the forage produc-
tion available within this type, prescribed fire can be

used to reestablish understory species (Everett 1987).
Fauna include mule deer, mountain lion, coyote. bob-
cat, jackrabbit, and numerous species of birds. Commer-
cial products from the pinyon-juniper woodlands are in
greater demand today than 10 years ago (Spang 1987).
The multiple use management of this ecosystem
includes providing fuelwood. firewood, pine nuts,
forage, wildlife habitat, watershed protection, recrea-
tional opportunities, esthetic values, wilderness, energy
and mining activities (Spang 1987, Wagstaff 1987).

Mountain grassland.—Dominated by fescue and
wheatgrass bunchgrasses, these grasslands are open
untimbered areas surrounded by ponderosa pine,
Douglas-fir, or lodgepole pine ecosystems (number 36,
fig. 5). The encroachment of trees is slow because of
several factors including strong competition for moisture
from the bunchgrasses, low temperatures, and soil heav-
ing. Fauna reflect the surrounding ecosystems. Grass-
lands at higher elevations in Colorado, Wyoming, and
Montana were initially grazed 100 years ago and by 1900
most of these grassland were being grazed or were over-
grazed. Current use is less than 25% of the former high
levels (Paulsen 1975). These grasslands are still impor-
tant summer ranges for cattle and wildlife, have sig-
nificance as watersheds for water delivery downstream,
and are important recreation areas. While considered
originally part of the mountain grasslands (Garrison et
al. 1977), the Palouse prairie is described as an
intermountain-bunchgrass type by Stoddart et al. (1975).
Unlike the mountain grasslands, the Palouse is a grass-
land not subject to invasion by trees. As a reflection of
the deep soil high in organic matter, much of the Palouse
Prairie in Oregon, Washington, and Idaho was plowed
for production of small grains (Garrison et al. 1877).

Mountain meadow.—Wet to intermittently wet open
sites within the forested zones in western mountains
characterize this ecosystem (number 37, fig. 5). Grasses,
sedges, and rushes dominate, and fauna reflect the sur-
rounding ecosystems. This ecosystem serves as a source
of water, yields highly productive forage for livestock
and big game such as mule deer and elk (Turner and
Paulsen 1976), and supports many recreational
activities.

Plains grassland.—The short warm-season grasses of
blue grama and buffalo grass dominate this ecosystem
found in the Rocky Mountain Section (number 38, fig.
5). These grasses coexist with a minor component of
forbs and shrubs, such as juniper, sagebrush, silver
buffaloberry. skunkbush sumac, rabbitbrush, and
mesquite. Two environmental gradients determine spe-
cies composition within this type: the temperature gra-
dient, which increases from north to south, and the
moisture gradient, which increases from west to east
(Stoddart et al. 1975). Pronghorn. mule deer, white-
tailed deer, and white-tailed and black-tailed jackrabbit
utilize this type. Prairie dogs and a variety of small
rodents provide food for coyotes and raptors. The greater
prairie chicken and sharptailed grouse are important
game species. Grasshoppers annually consume about
one-fifth of available range vegetation (Hewitt and
Onsager 1983) and, at epidemic levels. can present



considerable damage to the forage base. The long-billed
curlew was once widely distributed across this region,
and its decline may be associated with decreasing short-
grass prairie habitat (Kantrud 1982). The primary eco-
nomic use of this ecosystem is domestic livestock graz-
ing; however. the conversion of native grassland to
agriculture, called sodbusting, reached high levels dur-
ing the late 1970s when a poor livestock economy was
coupled with a relatively good grain market (Heimlich
1985, Huszar and Young 1984). This extensive land con-
version provided much of the incentive for conservation
provisions in the 1985 Farm Bill (Joyce and Skold 1988).
Within the plains grasslands and the prairie ecosystems.
riparian communities such as elm-ash-cottonwood or
oak-hickory ecosystems occur along major river systems.
The relative lack of forest vegetation on the plains makes
these riparian communities important to wildlife. Chan-
nelizations of streams and agricultural developments
have significantly reduced the original area of the ripar-
ian ecosystems (Swift 1984).

Prairie.—This ecosystem is known as the true prairie
(Risser et al. 1981). Bluestem grasses dominate and
woody vegetation is rare. Some forbs occur. Fauna is
similar to the plains grasslands ecosystem. The north-
ern extent of this type, known as the prairie pothole
region, is an important breeding ground for migratory
waterfow]. Shelterbelt plantings have increased the
habitat for birds such as mourning doves. Because of
high soil fertility, much of this type has been converted
to cropland. The eastern interface of this ecosystem with
the eastern deciduous forests results in a mixing of
grasses, shrubs and some trees in this type (number 39,
fig. 5). Fire and goats have been used to suppress shrub
and tree invasion into the prairie (Wright and Bailey
1982).

Desert grassland.—Blue and black grama, galleta,
tobosa, curly mesquite, and several three-awn species
vary with the moisture regime of a site (number 40, fig.
5). Shrubs, such as creosote bush, burroweed, cactus,
and mesquite have been associated with this type,
however, shrub invasion of grasslands has become a
widespread phenomenon over the past 100 years (Pieper
etal. 1983). Five factors are suggested for the invasion:
increased livestock grazing, climatic change. increased
competition among plant species, rabbits and rodents,
and fire control. Pronghorn, collared peccary and
mourning dove inhabit this ecosystem (Short 1983).
Grasshoppers and harvester ants can cause considera-
ble damage to desert grassland vegetation (Pieper et al.
1983).

Wet grasslands.—This diverse type occurs as the wet
prairies and marshes along the eastern coast, the Florida
Everglades and palmetto prairie, the tule marshes in cen-
tral California, and the wet grasslands on the floodplains
in the intermountain plateaus (number 41, fig. 5). Cord-
grass, saltgrass and a few forbs form the coastal grass-
land ecosystem. Scattered shrubs and low to medium
tall trees form the overstory with an understory of
wiregrass and saw-palmetto in the palmetto grassland,
or sawgrass and three-awn in the Everglades. Tules,
other bulrushes, and sedees dominate the landscape in
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the wet marshes in the intermountain floodplains. Fauna
in wet grasslands are as diverse as the grasslands. The
Central Valley of California and the coastal marshes of
Texas and Louisiana are important habitat for seasonal
migrations of waterfowl, including the whooping crane.
Klopatek and others (1979) estimated that by 1974 tule
marshes had lost 89% of their original area. the Ever-
glades had beenreduced 57%. and the palmetto prairie
had been reduced 27%. Losses were primarily to
agriculture.

Annual grasslands.—Introduced annual grasses
dominate the vegetation, although forbs and perennial
bunchgrasses can also be found. Fauna includes mule
deer. California quail. and numerous small mammals.
The mourning dove is also an important species here
(Verner and Boss 1980). Much of this type at lower ele-
vations has been converted to irrigated agricultural land
(number 42, fig. 5). At higher elevations. use is mainly
livestock grazing, some dry farming, and intensive
recreational use in proximity to large metropolitan areas
in California (California Department of Forestry 1987).

Alpine.—This type occurs above timberline in the
Rocky Mountain and Pacific Coast Sections (number 44,
fig. 5). Grasses, grasslike species. and forbs predominate.
The particular composition reflects the environment of
the site which can vary dramatically depending upon
wind and water