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Forested Wetland Area

and Distribution

A detailed look at the South

By Frederick W. Cubbage and Curtis H. Flather

ebate over the classification,

protection, and manage-

ment of forested wetlands

has intensified in recent
years. Federal agencies have classified US
wetlands in various manners, leading to
frequent protests by groups favoring
more or less stringent criteria. In addi-
tion, wetland issues have faced an evolv-
ing scope of federal water pollution laws
applying to wetland regulation; a unified
federal wetland delineation manual
whose implementation was opposed by
the executive branch and some members
of Congress; and introduction of bills to
redefine wetlands.

Despite continuing debate, there is
still no single definition of wetlands, and
very little information is available on
their actual area and distribution in the
United States, especially forested wet-
lands. In fact, published estimates of for-
est wetland acreage have varied widely,
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increasing confusion about the implica-
tions of permit requirements or manage-
ment restrictions.

More reliable data on forested wetland
extent and trends can clarify our knowl-
edge and contribute to future discussions.
Accordingly, this article summarizes the
latest data on the acreage and regional
distribution of forested wetlands in the
United States. Since almost two-thirds
are in the South, it also examines the dis-
tribution of forest wetland types among
southern subregions.

Wetland Definition

The paucity of data on forested wet-
land area may be attributed partially to
the lack of a universally accepted wetland
definition. However, it is generally agreed
that vegetation, soils, and hydrology are
classification attributes. Wetland vegeta-
tion is divided into obligate hydrophyte
wetland species (greater than a 99%
chance of occurring in wetlands), faculta-
tive wetland species (67% to 99%
chance), and facultative species (33% to
67% chance) (Cowardin et al. 1979).
Wetland soils are generally characterized
by large amounts of organic material,
poor decomposition, mottled gray color,
and anaerobic conditions. Wetland hy-
drology concerns the number of days per
year or per growing scason that an area is
inundated or saturated with water.

All three criteria are usually needed for
an area to be classed as a wetland, though
two may be adequate on disturbed sites.
However, these characteristics of wet-
lands remain hotly debated and difficult
to apply (Cowardin et al. 1979, Federal
Interagency Committee for Wetland De-
lineation 1989, Cubbage et al. 1990,
Cubbage et al. 1993). The 1989 inter-
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Figure 1 (right). National wetland analysis

regions.

Figure 2 (below). Subregions used for analysis of

southern forested wetlands.
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agency report criteria were withdrawn in
1991, and an older 1987 manual was
mandated by the Bush administration for
use in 1993.

Wetland Acreage

The difficulties in defining a wetland
led to some differences among agency
wetland classifications and inventories,
but this review indicates that most esti-
mates are reasonably close.

Dara on forested wetland areas on
nonfederal lands were obtained from the
USDA Soil Conservation Service natural
resources inventory (NRI) database. This
article used data from the 1982 and 1987
NRI surveys to identify forested wetlands
by region. The NRI is a national survey
of the cover types and land uses across the
conterminous United States. It uses the
Fish and Wildlife Service Circular 39
(Shaw and Fredine 1956) classification
system, which recognized 20 wetland
types based primarily on their value to
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waterfowl. Data and descriptions from
the 1982 survey were published in 1987
(USDA Soil Conservation Service 1987);
1987 data were obtained by special re-
quest of relevant computer runs (USDA
Soil Conservation Service 1992).

More recent classifications have incor-
porated broader ecological considerations
into wetland definitions. Consequently,
the NRI estimates are slightly lower than
those based on these newer classifications,
such as Cowardin et al. (1979) and Dahl
and Johnson (1991). For example, the
USDI Fish and Wildlife Service study
(Dahl 1990), a widely cited reference that
used historical records and modern stud-
ies to summarize wetlands trends from
the 1780s to the 1980s, used the classifi-
cation system in Cowardin et al. (1979).

The difference berween the NRI data
and the more modern wetland classifica-
tion systems probably is not large. There
are about 12.5 million acres of federal
wetlands (Flather and Hoekstra 1989).

This brings the total NRI-based wetlands
(which only included nonfederal areas) to
about 95 million acres. This is about 7%
lower than the Dah! and Johnson (1991)
estimate of 103 million acres, and the dif-
ference would be even less if the conver-
sion of wetlands to federal ownership be-
tween 1974 to 1981 were included
Therefore the difference between the
NRI estimate—based on Circular 39—
and the Fish and Wildlife Service
(F&WS) estimate—based on Cowardin
et al.—is likely to be less than 5%.

Data from the USDA Forest Service
forest inventory and analysis (FIA) also
provided useful estimares of forest types
that could be classified as wetlands. How-
ever, the NRI data generally provided the
most consistent basis for examining dif-
ferences in forested wetland trends
among regions for nonfederal owner-
ships.

Table 1 summarizes US wetland acre-
age in seven areas based on NRI crop pro-
duction regions (fig. 1). The F&WS re-
port (Dahl 1990), using wetland
definitions from Cowardin et al. (1979),
indicated about 104 million acres of wet-
lands present in the 1980s. The South
had the most—57 million acres—fol-
lowed by the Lake States at 19.6 million
acres. A more recent F&WS national
wetland inventory (Dahl and Johnson
1991) estimated that there were 103 mil-
lion acres in the mid-1980s, of which
51.75 million acres were palustrine
(freshwater) forested wetlands.

According to the NRI, there were
about 81.9 million acres of nonfederal
wetlands in the conterminous United



States in 1987, down from 83.1 million
in 1982, (Approximarely 300,000 acres
of this loss was actually land transferred
to the federal government and probably
remained as wetlands.) The 1987 NRI
listed 45.0 million acres as forested wet-
lands, a drop of nearly 458,000 acres
from 1982.

Southern Forested Wetlands
According to the NRI, the South con-
tains more than 65% of the nonfederal
forested wetlands in the United States,
and the East more than 95%. To provide
more detail, this review divided the re-
gion into smaller areas based on the SCS
crop production subregions (fig. 2) and
summarized data for both total forested
wetlands and by forest type. Zable 2
shows total wetland and forested wetland
areas by subregion. The Southeast (Ala-
bama, Florida, Georgia, South Carolina)
had the greatest wetland area, 21.9 mil-
lion acres, and the Southern Plains subre-
gion (Texas and Oklahoma) had the least,
3 8 million acres. Florida and Louisiana
had the most wetlands, with 11.0 and 8.8
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million acres, respectively. West Virginia
had the least—102,000 acres.

The 1982 and 1987 NRIs provided
the basis for a closer examination of
trends in and distribution of southern
nonfederal wetland area. Recall that 29.3
million of the 45.0 million acres of the
forested wetlands were in the South. In
1987, forested wetlands comprised 77%
of the total wetland area in the Appala-
chian region; 72% of the Southeast wet-
land totals; 70% of the Delta totals; 39%
of the Southern Plain totals; and 69% for
all the South.

Tables 1 and 2 also illustrate the loss in
total and forested wetlands between 1982
and 1987. As measured by the NRI, toral
nonfederal wetland acres in the South
dropped from 43.1 million acres in 1982
to 42.4 million acres in 1987. In the four
SCS crop production subregions that
make up the South, total nonfederal wet-
land acres decreased 692,400 acres from
1982 to 1987. Toral forested wetland area
decreased 422,000 acres during the same
period. The Delta states lost the largest
amount of forested wetland—208,100

acres (2.5%). The Appalachian states lost
fewer acres (145,900) but a larger per-
centage—3.2%.

The NRI data were also used to ana-
lyze the causes of this loss of forested wet-
lands—that is, whether they became
nonwetlands or nonforested wetlands.
About 80,000 acres of forested wetlands
in the South changed to urban uses;
about 39,000 acres were lost to rural
transportation (roads, bridges); 74,300
became cultivated cropland (all located in
the Delta and Appalachian subregions);
and 13,300 were lost to other farm uses
or pastureland. Wetlands that became
bodies of water caused the loss of 12,400
acres.

The largest loss of nonfederal wet-
lands was actually change of ownership to
federal lands, not loss of wetlands per se.
From 1982 to 1987, 37,000 acres of for-
ested wetlands in the Delta became feder-
ally owned, as did 116,200 acres in Appa-
lachia and 40,000 acres in the Southeast,
for a total of 193,200 acres. Thus almost
one-half of the loss of nonfederal forested
wetlands probably remained in wetlands,

Forested
29,348,700
5,179,300
8,750,300
1,146,500
24,800
198,000
354,100
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unless they were flooded by dams com-
pleted in the 1980s (which could not be
determined).

An additional 152,500 acres were still
classed as wetlands but were no longer
forested. More than 100,000 acres were
lost in the Delta states alone, including
36,600 acres converted to bush manage-
ment and 37,500 acres in pasture and
hayland management.

Southern Classes and Species

The 1982 NRI also collected data
from an intensive sample that could be
used to classify forested wetland areas by
types. The high-intensity sample, al-
though not giving the same totals as the
overall 1982 data, does provide more in-
teresting breakdowns of forested wetland
areas.

The 26.8 million acres of forested
wetlands in the South were divided into
five classes per Shaw and Fredine (1956):
freshwarter basins and flats, almost 15
million acres (56%); wooded swamps,
10.2 million acres (38%); bogs, 1.0 mil-
lion acres; mangrove swamps, 0.35 mil-
lion; and shrub swamps, 0.23 million. Al-
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most 80% of the Delta states’ nonfederal
forested wetlands were freshwater basins.
About one-half of the Southeast’s forested
wetlands were wooded swamps, and it
also had 99% of the mangrove swamps.

The intensive data also allowed a
breakdown into broad and specific forest
types. By broad forest type, oak-gum-cy-
press comprised 48.5% (13.0 million
acres) of the total in the South. Oak-hick-
ory (19.6%), oak-pine (14.5%), and
loblolly-shortleaf pine (7.1%) types con-
stituted the largest share of the remainder,
a total of 11.0 million acres. Southern
pine types comprised 10.2% of all non-
federal wetlands, or about 2.7 million
acres. The greatest share of wetland pine
and oak-pine types occurred in the
Southeast—3.7 million acres.

The breakdown into specific forest
types provides more interesting detail (za-
ble 3). The baldcypress—water tupelo type
is the largest single forest type, at 4.3 mil-
lion acres (16.0%) of all nonfederal forest
wetlands in the South. The pure pine
types are a relatively minor share
(10.2%), with most of them in the
Southeast.

Other Studies

Various other studies have used
USDA Forest Service Forest Inventory
and Analysis (FIA) dara to estimate for-
ested wetland trends for the United States
or for parts of the South. Abernethy and
Turner (1987) used the FIA forest type
groups and local types (oakgum-cypress,
elm-ash-cotronwood, black spruce) that
denote forested wetlands to estimate US
trends. They found that forested wet-
lands in the South had decreased about
6.8 million acres from 1940 to 1980
They estimated that the Southeast had
lost 1.1 million acres and the South Cen-
tral had lost 4.6 million acres.

In a more recent analysis, Tansey and
Cost (1990) used FIA data to estimate
forest wetland areas in the Southeast
(Florida, Georgia, South Carolina, North
Carolina, and Virginia). They then com-
pared the accuracy of estimares using for-
est type data alone with estimates based
on the official three-part (soils, hydrol-
ogy, vegetation) wetland criteria. They
examined the timberland areas in the
Southeast that are classed similar to the
palustrine (freshwater) forest and scrub/




While the wetland plantation area may be modest overall in the South,

it is a crucial part of the most productive lands in some regions.

shrub group as used by the F&WS and
Cowardin et al. (1979), and the forest
group of the estuarine system.These basi-
cally comprise freshwater forested wet-
lands and forested saltwarter wetlands.

Tansey and Cost classed the FIA for-
ested plots into four groups. Category 1
met the vegetative requirements {greater
than 50% stocking with wetland species)
and the hydrological requirements. Cate-
gory 2 met the vegetation requirement
but had no evidence of water. Category 3
showed evidence of flooding but had less
than 50% hydrophytic vegetation. Cate-
gory 4 was composed of well-drained up-
lands. Using this approach, the authors
found 9.6 million acres in Category 1
wetlands; 4.9 million acres in Category 2;
11.9 million acres in Category 3; and
44.2 million acres in Category 4. They
noted that data were collected during the
dry 1980s so little flooding was likely,
and pine plantations were not included in
the analysis. Of all the forested wetlands,
86% were in the Coastal Plain. Deep
swamps comprised 8% of the wetland
area, and 15% were flatwoods. By wet-
land forest type, 68% were classed as bot-
tomland hardwoods, 18% as other hard-
wood types, 5% as pond pine sites, and
9% as other pine types (Tansey and Cost
1990).

The authors found that using general
forest type or physiographic class to esti-
mate forest wetland area could misesti-
mate the area and would probably not
gauge distribution among types accu-
rately. For instance, nearly 29% of all bot-
tomland hardwood stands in the South-
east are on well-drained mesic sites such
as broad floodplains. Thus one cannot
use forest types alone as reported in FIA
publications to accurately estimate for-
ested wetland area trends. Instead, che
original FIA plots must be screened ac-
cording to the current federal criteria for
vegetation, hydrology, and soils.

According to Dahl (1990), the United
States lost almost one-half its original
wetlands from the 1780s to the 1980s.
The total wetland area in the southern
states also decreased by about half, from
112 million acres to 57 million acres.
Furthermore, Dahl et al. (1991) esti-
mated that palustrine (freshwater) for-
ested wetlands in the conterminous

United States decreased from 55.15 mil-
lion acres in the mid-1970s to 51.75 mil-
lion in the mid-1980s. This represents a
loss of 3.4 million acres of forested wet-
lands in 10 years, or a 6.2% decrease.

The NRI dara showed that the US
mainland lost 457,800 acres (1.0%) of
forested wetlands from 1982 to 1987 and
the South lost 422,000 acres (1.4%)—al-
though 193,200 of these southern acres
just shifted into federal ownership and
may not have been lost as wetlands.

Management Implications

Partly in response to indicators of wet-
land losses, Section 404 of the Amend-
ments to the Federal Water Pollution
Control Act of 1972 mandated control of
dredge and fill operations in the nation’s
waters and wetlands. Twenty years later,
we are still debating the definition of a
wetland, the extent of the silvicultural ex-
emption to the Section 404 permit re-
quirements, and whether we are losing
significant amounts of wetland area. The
wetland areas estimared here are relatively
consistent between sources and should
correspond well with the old 1987 federal
wetland delineation manual, which was
mandated for use in 1993,

Summarized data are based on statisti-
cal samples, which are most accurate for
the largest land areas. Standard error for
the national NRI total wetland estimate
is £2.5%; for the F&WS estimare it is
13.3%. To reduce the uncerrainty of spe-
cific state wetland estimates, data were
aggregated into several broad regions.
Data on specific forest types will have the
largest associated errors due to sampling
intensity, field misidentification, or re-
cording mistakes; they should be used
most cautiously.

The NRI-based estimates indicate
that the South has about 26.7 (intensive
1982 data) to 29.3 million (1987 data)
acres of nonfederal forested wetlands, of
which almost 25% is in southern pine or
pine-hardwood. However, these pine
wetland types comprise only about 7.4%
of the toral 89 million acres of pine and
pine-hardwood types in the South.

According to the NRI data for non-
federal forestlands, several specific forest
management types are apt to include
most of the southern pine forested wet-

lands—longleaf pine, slash pine, loblolly
pine, pond pine, slash-hardwood,
loblolly-hardwood, shortleaf-oak, and
longleaf—scrub oak. If all of these were
subject to federal regulation of some type,
they would total 6,588,400 acres or
24.6% of all southern forested wetlands.
There is little debate over natural pine
management on most acres, where har-
vesting and regeneration generally fall
under the Section 404 silvicultural per-
mit exemption,

Harvest, intensive site preparation,
and planting is the most contentious
question regarding silvicultural opera-
tions in wetlands. Minor or major drain-
age during harvesting and regeneration
also are points of disagreement. Debates
have been hottest in the 600,000 acres of
pond pine in Virginia and the Carolinas;
700,000 acres of slash pine in the South-
east and Delta; 1.2 million acres of
loblolly throughout the South; and a frac-
tion of the 3.5 million acres of slash/
loblolly pine-hardwood throughour the
South. However, this area is small com-
pared to the estimated 26 million acres of
pine plantations, 38 million acres of nat-
ural pine, and 25 million acres of mixed
pine-hardwood in the South (USDA For-
est Service 1988).

These estimates help clarify the sub-
stance of the wetland protection debates.
Most interest groups, government agen-
cies, and private landowners in the South
agree that some degree of protection
should be afforded to wetland forest
management and harvest of wetland
hardwoods. These areas usually are very
wet and could be environmentally sensi-
tive and valuable. Thus there is less con-
flict concerning use of about 20 million
of the 26 million acres of southern for-
ested wetlands.

The remaining 6.5 million acres of
pine or pine-hardwood types comprise a
smaller amount of wetlands area than
commonly believed. Debate will con-
tinue over intensive management, har-
vest, regeneration, and drainage in pine
plantation management. While the wet-
land plantation area may be modest over-
all in the South, it is a crucial part of the
most productive lands in some regions.
Much of the more than 500,000 acres of
pond pine in the Appalachian region

May 1993 39



could be converted to productive planta-
tions; they have been the focal point of a
lawsuit between environmental groups
and a forest industry in North Carolina.
The 3.7 million acres of loblolly types
and 1.6 million acres of slash types also
are crucial. These areas, though less than
5% of the toral softwood area, are impor-
tant because timber removals already are
close to timber growth in the region. Sim-
ilar conditions exist in other regions of
country, such as commercially important
black spruce softwoods in the Northeast

and the Lake States.

The basic agreement between the
NRI and Dahl (1990) forested wetland
estimates places reasonable boundaries on
the extent of forested wetlands in the
United States. Debates over forested wet-
lands protection and management will
continue as wetlands definition and de-
lineation become clearer and the silvicul-
tural exemption is better defined. The es-
timates provided here should clarify the
magnitude of the issues involved by re-
gion and by forest type. KR
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