



























































































































































ones (i.e., temporarily flooded) are often tilled during dry
periods of the natural hydrologic cycle.

Drought in the Prairie Pothole Region is largely re-
sponsible for declines in waterfow] breeding populations.
Drainage of potholes may have a similar but more lasting
effect on breeding waterfowl. Each pothole drained leads
to a further concentration of the breeding waterfowl pop-
ulation. This could result in decreased productivity, re-
duced size of the breeding population, and/or increased
likelihood of diseases like avian cholera and botulism.
Wetland drainage also destroys habitats important to in-
vertebrates used as food by breeding waterfowl like pin-
tail and blue-winged teal (Krapu 1974; Swanson, et al.
1974). Moreover, drainage eliminates the fiood storage
value of pothole depressions, thereby increasing flooding
problems as in the James River basin of North Dakota
(Sidle 1983).

Agricultural activities on upland adjacent to potholes
have also adversely impacted waterfowl production. Up-
land grasses bordering wetlands provide valuable nesting
cover for mallard and other dabbling ducks. Conversion
of rangeland to cropland, which destroys these nesting
areas, has been accelerating. Between 1965 and 1975,
approximately one half of the rangeland in the Coteau du
Missouri counties of North Dakota were converted to
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cropland (U.S. Fish and Wildlife Service 1984).

Excavation of ponds (dugouts) in pothole wetlands is
also a problem. Qut of an estimated 55.855 dugouts in
eastern South Dakota in 1976, 77% were in wetland ba-
sins or streams (McPhillips, et al. 1983). Excavation and
spoil deposition alter wetland hydrology which may re-
duce waterfowl usage. More research is needed to evalu-
ate potential impacts.

The Fish and Wildlife Service has been active in pre-
serving Prairie Pothole wetlands through acquisition,
casement, and other programs. Recently, wetland acqui-
sition in North Dakota was stopped for several years by
state law. Due to a U.S. Supreme Court ruling against the
state for this action, the Service’s wetland acquisition is
being resumed. The Federal government generally regu-
lates filling of pothole wetlands 10 acres in size or larger,
yet smaller isolated wetlands are largely unprotected. A
1984 settlement agreement between the Corps of Engi-
neers and various environmental groups (National Wild-
life Federation v. Marsh) provides an opportunity to
improve regulation of agricultural conversion of pothole
wetlands. The Service’s acquisition and easement pro-
gram and improved Federal regulation are needed to
maintain valuable waterfow] producing wetlands, since
pressures continue to convert such areas to agriculture.

Menke



ORIGINAL WETLANDS OF MINNESOTA

LEGEND

. Peats (5.9 million acres)

. Poaorly drained mineral solls
(12.5 million acres )

D Other soils (33.0 million acres)

D Water (2.9 million acres)

Fig. 40. Original extent and distribution of Minnesota’s wetlands (University of Minnesota 1981).
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EXISTING WETLANDS OF MINNESOTA

1 LEGEND

. Available peats (5.2 million acres)

. Available poorly drained mineral soils
(3.5 million acres)

I:I Other soils, drained lands and pre-
empting land uses (42.7 million acres)

I:l Water (2.9 million acres)

Fig. 41. Present extent and distribution of Minnesota's wetlands (University of Minnesota 1981). Nine million acres of poorly drained soils—

pothole wetlands—have been converted to agriculture.
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Fig.42. Prairic pothole wetlands continue to be drained for agriculture.

Wetlands of Nebraska's Sandhills and
Rainwater Basin

Wetlands within the Sandhills and Rainwater Basin of
south-central Nebraska are important to migrating sand-
hill cranes and waterfowl in the Central Flyway. About
2.5 million ducks and geese move through the Rainwater
Basin each spring. Ninety percent of the mid-continent’s
white-fronted geese stage in wetlands of the Basin and
central Platte each spring. Pheasants also depend on wet-
land vegetation for nesting and brood habitat (Farrar
1982). Eighty percent of the continent’s population of
sandhill cranes depend on wetlands along 70 miles of the
Platte and North Platte Rivers as staging areas during
spring migrations (Figure 43), Whooping cranes, an en-
dangered species, also roost in broad reaches of the Platte
River’s channels (U.S. Fish and Wildlife Service 1981).

The Nebraska Sandhills Region is the largest sand dune
formation in the western hemisphere covering approxi-
mately 20,000 square miles. Formed primarily by wind
action, the Sandhills consist of stabilized sand dunes,
exposed groundwater lakes in the valleys, and perched

mineralized lakes on poorly drained soils. The grassland
economy of the Sandhills is primarily one of cattle graz-
ing. Large acreages of subirrigated meadows with water
tables close to the surface offer great potential for in-
creased grazing and hay production through development
of level ditching. Wetland destruction in the Sandhills has
accounted for over 28.000 acres or 15% of the original
wetlands (Nebraska Game and Parks Commission 1972).
Wetland loss has resulted from drainage, filling for pivot
irrigation, and reduced groundwater levels from deep
well irrigation.

Decreases in riverflows of the Platte River by upstream
diversions for consumptive uses in Colorado, Wyoming
and western Nebraska have reduced channel width by 80-
90% in many areas. This condition has promoted growth
of woody vegetation on former channel bars and islands.
Sandhill cranes prefer roosting in shallows and sandbars
where the channel is at least 500 feet wide and strongly
avoid narrower channels. Reduction in natural channel
width and increased growth of woody vegetation have
caused crowding at remaining roost sites. This situation
increases crane susceptibility to catastrophic losses due to
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Fig. 43. Sandhill cranes on a Platte River roost at sunrise.

severe storms and disease. If the trend continues, sandhill
cranes may shift to the Rainwater Basin where avian
cholera is already a serious problem. Native grasslands
along the rivers have also declined. These areas provide
important food for the migrating cranes (U.S. Fish and
Wildlife Service 1981).

The Rainwater Basin includes parts of 17 counties,
roughly 4,200 square miles in extent. Wetlands formed in
depressions underlain by clay on the rolling plain. Origin-
ally 4,000 marshes totaling 94,000 acres existed. Wet-
land destruction accelerated after World War Il due to
improved earth-moving equipment and deep well irriga-
tion. Agriculture intensified in the Basin with the help of
Federal funds and technical assistance for wetland drain-
age. By the late 1960°s, 18% remained and in 1981, less
than 10% survived. Nine out of every ten wetlands have
been drained or filled. Of those remaining, only 43% are
protected by state or Federal wildlife agencies.

Losses of Basin wetlands have forced ducks and geese
to concentrate in the remaining wetlands. In 1980, about
80,000 waterfowl died due to avian cholera. This was the

Wiseman

second largest cholera die-off reported in the country.
During dry years with late winter storms, birds are forced
to crowd in Basin wetlands, setting the stage for large die-
offs. Waterfowl breeding populations have also been af-
fected by wetland destruction. By 1975, the duck
breeding population declined so much that the Nebraska
Game and Parks Commission discontinued its aerial
breeding bird survey.

Efforts to protect remaining wetlands have recently
been weakened. The Water Bank Program which pro-
vides payments to landowners preserving important wa-
terfowl wetlands has been funded at lower levels.
Wetland protection under the Clean Water Act of 1977
has been reduced through regulatory changes. New regu-
lations which may strengthen protection will, however,
be proposed this year. Legal disputes between the Fish
and Wildlife Service and others over water rights have
affected management of 15.507 acres of waterfowl pro-
duction areas in the Rainwater Basin. Along the Platte
and North Platte Rivers, action is needed to protect native
grasslands near river channels and to maintain channel
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widths of 500 feet or more for suitable crane roost sites
during migration. Acquisition and conservation ease-
ments are useful tools,

Forested Wetlands of the Lower
Mississippi Alluvial Plain

The bottomland hardwood forests of the lower Missis-
sippi floodplain are among the Nation's most important
wetlands. They are prime overwintering grounds for
many North American waterfowl, including 2.5 million
of the 3 million mallards of the Mississippi Flyway, near-
ly all of the 4 million wood ducks and many other migra-
tory birds. Numerous finfishes depend on the flooded
hardwoods for spawning and nursery grounds. These
wetlands also support many other wildlife, including
deer, squirrel, raccoon, mink, beaver, fox and rabbit.
They also play a vital role in reducing flooding problems
by temporarily storing large quantities of water and by
slowing the speed of flooding waters. In the process,
these wetlands remove chemicals from the water such as
fertilizers and pesticides and trap soil eroding from near-
by farmlands.

Originally, the Mississippi Alluvial Plain included
nearly 24 million acres of bottornland forested wetlands.
By 1937, only 11.8 million acres or 50% of these re-
mained. Today, there are less than 5.2 million acres left,
roughly 20% of the original acreage (Figure 44; MacDon-
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Fig. 44. Actual and projected losses in bottomland forested wetlands
of the lower Mississippi Alluvial Plain (from MacDonald, et al. 1979).

ald, et al. 1979). Over half of this wetland is in Louisiana,
with large amounts also in Arkansas and Mississippi.
These forested wetlands have been cleared and drained
for crop production (Figure 45). Federal flood control
projects and small watershed projects have accelerated
wetland conversion to cropland, especially from the
1950’s to the present. An estimated 2% of the remaining
bottomland forests are lost annually.

Historically, cotton and corn were the primary crops
raised on former bottomlands, but since the mid-1950’s,
soybeans have dominated. In 1977, cropland acreage in
soybeans amounted to more than the combined acreage of
the four other principal crops - cotton, wheat, rice and
corn. Soybeans have major advantages over the other
crops: (1) they have a very short growing season, so they
can be planted in areas that are flooded till late June, and
(2) they can be planted in a variety of soil conditions.
Other crops. like cotton, require better drained soils than
soybeans or rice. Heavy foreign demand for soybeans has
made it the most lucrative cash crop. Traditionally, natu-
ral stands of bottomland hardwood forests were cut for
timber. Recently, in an effort to maximize timber produc-
tion, cottonwood and other silviculture plantations have
been established to a limited extent. However, the eco-
nomics of hardwood production cannot compete with
farm crops, where they can be grown. The net economic
return per acre is twice as high for farmland as for forest,
Thus, conversion of bottomland hardwoods to cropland
can be expected to continue in the Mississippi Alluvial
Plain as well as elsewhere in the Southeast. These losses
seriously threaten some wildlife populations and increase
the frequency of damaging floods like the April 1983
floods that caused millions of dollars of damage in Lou-
isiana and Arkansas.

The Federal Clean Water Act can be instrumental in
regulating conversion of bottomland hardwood forests to
agricultural uses. A 1979 U.S. District Court decision
(Avoyelles Sportsmen’s League v. Alexander) stated that
a Section 404 permit is required for land clearing of
wetlands for agriculture. Subsequently, the Corps of En-
gineers took a conservative position and regulated land
clearing only in the Western District of Louisiana. On
September 26, 1983, the Fifth Circuit Court of Appeals
decision (Avoyelles Sportsmen’s League v. Marsh) af-
firmed the district court’s opinion by rejecting the conten-
tion that land clearing is a normal farming activity exempt
from Section 404 permit requirements. This decision pro-
vides the legal framework for protecting remaining bot-
tomland wetlands as well as other inland wetlands subject
to agricultural conversion. In early 1984, an out-of-court
settlement agreement on a U.S. District Court case (Na-
tional Wildlife Federation v. Marsh), among other things
ordered the Corps of Engineers to issue a regulatory guid-
ance letter regarding the Avoyelles Sportsmen’s League
decisions. The future outcome of these decisions should
lead to improved wetland protection under the Clean Wa-
ter Act.
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Fig. 45. Bottomland wetlands are being channelized, clearcut and converted to agricultural uses in many areas of the Southeast, (a) channeliza-

tion and (b) clearcutting.

Besides improved regulation, acquisition of bottom-
land hardwood forests in the Lower Mississippi Alluvial
Plain is needed to protect the remaining wetlands. Accel-
erated acquisition efforts by the Service, the State of
Louisiana. the Nature Conservancy and others are impor-
tant steps to preserving these forested wetlands.

North Carolina’s Pocosins

Along the Southeastern Coastal Plain, numerous ever-
green forested and scrub-shrub wetlands called “poco-
sins” are found (Figure 46). Pocosins lie in broad, flat
upland areas away from large streams. Their vegetation
consists of a mixture of evergreen trees including pond
pine, loblolly bay, red bay and sweet bay with shrubs,
including titi, zenobia, fetterbush, wax myrtle, and leath-

USFWS
Fig. 46. Most of the Nation's pocosin wetlands occur along the coastal
plain of North Carolina.

erleaf. Seventy percent of the Nation's pocosins are in
North Carolina, where they alone comprised about 2.2
million acres or half of the state’s freshwater wetlands in
1962 (Richardson, et al. 1981).

Although pocosins are not essential for any wildlife
species throughout its range, they do provide important
habitat for many animals, especially black bear along the
coast (Monschein 1981). For example, the Dismal
Swamp is reported to be the last refuge for bears in coastal
Virginia. More importantly, pocosin wetlands in coastal
North Carolima are closely linked with the riverine and
estuarine systems (Richardson 1981; Street and McClees
1981). They help stabilize water quality and balance sa-
linity in coastal waters. This is especially important for
maintaining productive estuaries for commercial and re-
creational fisheries.

Historically, forestry and agriculture have had impor-
tant influences on pocosins. During the past 50 years,
forestry uses of pocosins have increased and today about
44% of North Carolina’s pocosins are owned by major
timber companies (Richardson, et al. 1981). While some
pocosins were drained and converted to pine plantations
or agriculture prior to the early 1960's, most of the com-
mercial development is more recent (Figure 47). Since
1970, timber companies have transferred nearly 500,000
acres to large-scale agriculture. Agricultural drainage has
focused on the Albemarle-Pamlico peninsula where large
corporate farms own 400,000 acres of pocosins. In addi-
tion to land clearing and extensive ditching, farming in
these former wetlands requires adding fertilizers and
lime. For example. 4 to 8 tons of lime must be added to
each acre of new agricultural land, with one additional
ton added every three years to keep former pocosin soils
fertile (McDonald, et al. 1983). Runoff from these farm-
lands degrades water quality of adjacent estuaries.
Changes in nutrient loading and salinity patterns of adja-
cent estuaries have been observed (Barber, et al. 1978).
These changes may adversely impact fish nursery
grounds.
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Fig. 47. Comparison of the extent of natural or only slightly modified pocosins in North Carolina, (a) early 1950's and (b) 1980 (from Richard-

son 1981).

Although forestry and agricultural uses of pocosins
continue, peat mining represents a new threat to these
wetlands. Peat deposits about four feet thick generally
exist in coastal North Carolina. Interestingly enough,
some of the large agricultural corporations which own
many pocosins are already involved in peat mining oper-
ations. On December 22, 1982, the U.S. Synthetic Fuels
Corporation endorsed Federal subsidies for a $576 mil-
lion synfuel project in North Carolina. This project would
remove peat from 15,000 acres of pocosins to produce
methanol fuel and the land would subsequently be con-
verted to farmland. This practice of peat mining and agri-
culture has been conducted for years in northern states
like Minnesota.

About 2.5 million acres of pocosins once existed in
North Carolina (Richardson, et al. 1981). Today, nearly
1 million acres survive in their natural condition. Thirty-
three percent of the original pocosins was converted to
agriculture or managed forests, while 36% was partially
drained or cleared or planned for development. Federal
wetland protection efforts through the Clean Water Act
have been inconsistent to date. In September 1983, the
Corps of Engineers was sued by various environmental
groups (National Wildlife Federation v. Hanson) over the
Corps’ failure to take jurisdiction over a large pocosin.
The outcome of this court case may establish guidelines
for future protection. If the present trend continues, how-
ever, we can expect that many pocosins will be lost in the
near future. Moreover, a predicted change in estuarine
salinity patterns may adversely affect valuable fish and
shellfish nursery grounds and North Carolina’s multi-
million dollar commercial fishery.

Western Riparian Wetlands

Lands within the 100 year floodplain and along the
margins of ponds and lakes in the arid and semiarid re-

gions of the country (e.g., Arizona, New Mexico, Utah,
Nevada, Colorado, California, and eastern Oregon and
Washington) are commonly called riparian ecosystems.
They include both wetlands along streams and other wa-
terbodies, and uplands on floodplain terraces. Existing
information on the extent of this resource does not make a
clear distinction between wetland and upland because the
system as a whole is so important. However, loss of
riparian habitats in general serves to reflect trends in
associated wetlands.

Riparian ecosystems provide abundant food, cover and
water for resident and migrating animals (Figure 48).
These thin ribbons of vegetation along streams and lakes
support a disproportionately large variety of wildlife.
Woody vegetation is used for nesting by birds and for
food and shelter by various mammals. Mule deer migrate
along streams between high elevation summer ranges and
low elevation winter ranges (Thomas, et al. 1979). Cot-
tonwood and willow wetlands are the prime bird habitats
in the West (Anderson, et al. 1977). Migrating birds
follow the Rio Grande corridor in the spring and fall and
riparian wetlands are very important to these birds
(Wauer 1977). Along the Lower Verde River in Arizona,
166 bird species frequented riparian habitats, including
the endangered bald eagle and endangered Yuma clapper
rail (McNatt, et al. 1980).

Unfortunately, riparian ecosystems have been mis-
treated by man to the point where we can safely say that
they represent the most modified land type in the West.
Many riparian forests have been converted to cropland
and tame-grass prairie. Others have been badly over-
grazed by livestock. Heavy grazing has destroyed under-
story vegetation and has prevented regeneration of
riparian vegetation in many places. In Arizona, dam con-
struction on rivers poses the greatest threat to remaining
riparian lands (Todd 1978). Pumping of groundwater for
irrigation, municipal and industrial uses has lowered the
water table in many areas, drying up riparian wetlands
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Fig. 48. Riparian wetlands along rivers and lakes are important to many types of wildlife in the West, (a) riparian wetland and (b) mourning dove,

and/or changing plant species composition.

The magnitude of riparian forest losses is alarming.
For example, cottonwood communities along the Colora-
do River in Arizona have been reduced by 44%, while in
Colorado more than 90% of the river’s riparian habitats
were destroyed (Ohmart, et al. 1977). Only 2% of the
original riparian forests along the Sacramento River in
California remain (McGill 1975, 1979). In Oklahoma,
Rush and Wildhorse Creeks in the Washita watershed
experienced a 93% and 84% reduction in bottomland
forests between 1871 and 1969 (Barclay 1980). Today,
no natural wetlands exist within their floodplains.

Flood control projects, supported by Public Law 566,
have reduced flood frequency and magnitude. This, in
combination with channelization, has created drier condi-
tions which may be the main factor for lower abundance
of amphibians, reptiles, birds and mammals on channel-
ized sites (Barclay 1978). Besides direct losses of habitat,
the quality of remaining riparian lands is changing due to
water quality degradation, reduced streamflow, and the
invasion of saltcedar, an exotic tree of lower wildlife
value (Ohmart, et al. 1977).

Because these riparian zones are of such tremendous
value to wildlife, it is incumbent upon public agencies to
treat them with a preservationist attitude. When a water
project does extensive damage to a riparian area, there
should be every effort made to mitigate that damage,
either by planting of riparian species in nonvegetated
riparian areas or by acquisition and enhancement of exist-
ing riparian zones.

Urban Wetlands

Wetlands near urban centers are under increasing de-
velopment pressure for residential housing, industry, and
commercial facilities. Rising population and economie
growth create high demand for real estate in suburban

localities. Northern New lJersey is greatly affected by
neighboring New York City and thus serves as a good
example of the urban impacts on wetlands.

The proximity of northern New Jersey to New York
City has hastened development of its natural resources for
urban and industrial uses. As suitable upland becomes
exhausted, pressure intensifies to develop wetlands for
residential housing, manufacturing plants, business of-
fice complexes and similar uses. In many communities,
inland wetlands represent the last large parcels of open
space. They often are also the final haven for wildlife in
an increasing urban environment. Animal diversity is
generally greater in inland wetlands than in other inland
areas,

With accelerating development of adjacent uplands,
the role of inland wetlands in flood protection and water
quality maintenance becomes critical. Urban and indus-
trial development increases the amount of surface water
runoff from the land after rainfalls. This raises flood
heights and increases flow rates of the rivers, thereby
increasing the risks of flood damages. In the Passaic
River watershed, annual property losses to flooding ap-
proached $50 million in 1978 (U.S. Army Corps of Engi-
neers 1979). Increased runoff brings with it various
substances that degrade water quality, such as fertilizer
chemicals, grease and oil, road salt, and sediment. Efflu-
ent from some sewage treatment plants built to handle the
needs of growing communities also reduces water qual-
ity. By passing through wetlands, a type of cleansing
action takes place as many pollutants are removed from
the water and retained or utilized by the wetlands.

Inland wetlands in certain instances function as re-
charge areas. This is especially true in communities
where groundwater withdrawals are heavy. Thus, inland
wetlands may be essential to preserving public water sup-
plies. This value is particularly important considering
recent severe water shortages in northern New Jersey.

Inland wetlands of northern New Jersey are vulnerable
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to development for several reasons including: (1) in many
cases, they represent the last large tracts of open land, (2)
increased population growth in the New York metropoli-
tan area has raised land values and demand for real estate,
(3) relatively new interstate highways have improved ac-
cess to many areas which has increased development
opportunities, (4) most wetlands are zoned for light in-
dustry or residential housing by local governments, (5)
the lack of any comprehensive state wetland protection
for inland wetlands, and (6) many inland wetlands do not
meet specific requirements for Federal jurisdiction under
Section 404 of the Clean Water Act of 1977. Recent
wetland losses have been particularly heavy in this part of
the state. In the recent past, Morris County may have lost
about 25% of its wetlands, while over half of Passaic
County’s wetlands may have been destroyed. Pressure to
develop remaining wetlands continues to be intense as
demonstrated by proposals to fill all or parts of inland
wetlands, e.g., Lee Meadows, Bog and Vly Meadows,
Long Meadows and Black Meadows.

A bill to strengthen protection for these and other in-
land wetlands has been recently introduced into the New
Jersey legislature. If passed, local governments will have
some of the necessary tools to provide wise stewardship
of these valuable natural resources. The U.S. Army
Corps of Engineers is considering wetland acquisition in
the Passaic River Basin as an option to prevent flood
damages from escalating in the future. This approach was
successfully used by the Corps in the Charles River Basin
in Massachusetts. Similar initiatives are needed in other
states to reduce loss of inland wetlands to urbanization
and industrial development. Moreover, Federal regula-
tion under the Clean Water Act is also vital to protecting
these wetlands.
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THE FUTURE OF AMERICA’S
WETLANDS

While predicting the future of the Nation’s wetlands is
extremely difficult and complex, an examination of re-
cent trends in population, agriculture, and wetland pro-
tection provides insight into what can be expected.
Population growth and distribution and agricultural de-
velopment greatly affect land-use patterns which impact
wetlands. Government’s wetland protection efforts are
key to preserving wetland functions and values for to-
day’s public and for future generations.

The U.S. population is growing by 1.7 million each
year. In 1976, nearly 53% of Americans lived within 50
miles of a major coast. Population density in the coastal
zone was 6 times that of the rest of the country (Council of
Environmental Quality 1981). Pressures to develop es-
tuarine and palustrine wetlands in coastal areas will re-
main intense, despite the existence of laws to protect
estuarine wetlands. As adjacent upland becomes devel-
oped, public managers will be greatly challenged to pro-
tect wetlands from future development.

A recent population shift from industrialized Northeas-
tern and North-Central states to the sunbelt states of the
Southeast and Southwest will increase urban and industri-
al development pressures on wetlands in these latter re-
gions. This new growth will also heighten competition
for water between agricultural and non-agricultural users,
with fish and wildlife probably being the biggest losers.

Since 1970, non-metropolitan areas have grown faster
than metropolitan areas. Suburban counties have grown
most rapidly, threatening remaining wetlands with urban
development. Since most states do not have wetland pro-
tection laws, Federal regulation through the Clean Water
Act is the key means to protecting these wetlands.

Increases in the world’s population are likely to contin-
ue to have significant impacts on America’s wetlands
through agriculture. In the 1970’s, U.S. export of grains
and soybeans accelerated to help meet the worldwide rise
in demand for food. This increased demand for U.S. farm
products reversed a 40 year trend of declining cropland
use (National Research Council 1982). It also led to con-
version of vast acreages of bottomland forested wetlands
to cropland, especially in the Mississippi Alluvial Plain.
Increased demand for U.S. food will add more pressure to
drain wetlands. Without adequate regulations, many pa-
lustrine wetlands will be converted to cropland in the near
future.

Other recent agricultural trends likely to increase wet-
land conversion include:

1. Increasing costs of production and declining net
returns per unit of product force farmers to increase
production.

2. Conversion of prime agricultural land to non-agri-
cultural uses (e.g., urban) will lead to conversion of

rangeland, pasture and wetlands to cropland.

3. Increasing irrigation will lower water tables and dry
up wetlands, especially in the West.

Agriculture will also continue to play a major role in
degrading water quality, fish and wildlife habitat, and the
quality of wetlands, unless improved management tech-
niques are employed. About 68% of water pollution in the
U.S. is caused by agriculture, with soil erosion from
cropland being the single greatest contributor to stream
sediment (National Research Council 1982). Before con-
sidering conversion of wetlands and other lands to agri-
cultural uses, improved soil management practices
should be employed on existing farmland.

Wetland protection in the U.S. currently is accom-
plished by two primary techniques: 1) acquisition of pri-
ority wetlands and 2) regulation of wetland uses. Both
Federal and state governments are involved to varying
degrees in wetland acquisition and regulation. The use of
tax incentives to encourage preservation of wetlands by
landowners, although not widely used to date, represents
a potentially valuable tool for protecting wetlands. The
removal of government subsidies which encourage wet-
land destruction would also benefit wetlands greatly.

Acquisition of wetlands to preserve fish and wildlife
values is ongoing at both Federal and state levels. The
two key Federal programs are the Service’s National
Wildlife Refuge System and the Soil Conservation Ser-
vice’s Water Bank Program. The Service’s acquisition
efforts focus on wetlands important to migratory birds,
especially waterfowl breeding and overwintering
grounds. Wetlands are protected by direct purchase or by
acquiring conservation easements which prevent wet-
lands from being drained, burned, leveled, or filled (Fig-
ure 49). The Migratory Bird Conservation Act of 1929,
the Migratory Bird Hunting and Conservation Stamp Act
of 1934, and the Land and Water Conservation Fund Act
provide the authority and/or funds to purchase wetlands.
The Alaska Native Claims Settlement Act set aside vast
wetland acreages in Alaska as National Wildlife Refuges.
The Service presently controls nearly 32 million acres of
palustrine wetlands and about 2 million acres of estuarine
wetlands. Most of this acreage (28 million palustrine
acres and 1 million estuarine acres) is in Alaska. The Soil
Conservation Service’s Water Bank Program also empha-
sizes waterfowl habitat acquisition. Through this pro-
gram, participating landowners receive annual payments
over a 10-year period for preserving wetlands for water-
fowl nesting and breeding. State fish and game agencies
are also active in wetland acquisition as part of fish and
wildlife management areas. Acquisition, although espe-
cially useful for preserving priority wetlands of a particu-
lar value, cannot be expected to provide protection for all
of the Nation’s important wetlands. Wetland regulations
at the Federal and state levels are vital to preserving
America’s wetlands and saving the public values they
provide.
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Fig. 49. Establishing waterfow] production areas is one way that the Service protects important waterfowl breeding habitat.

The foundation of Federal wetland regulations is Sec-
tion 10 of the River and Harbor Act of 1899 and Section
404 of the Clean Water Act of 1977, while twenty-four
states have passed laws to regulate wetland uses. Federal
permits for many types of construction in wetlands are
required from the U.S. Army Corps of Engineers, al-
though normal agricultural and silvicultural activities are
exempt from permit requirements. The Service plays an
active role in the permit process by reviewing permit
applications and making recommendations based on en-
vironmental considerations, under authority of the Fish
and Wildlife Coordination Act. The 1982 changes in the
Corps regulations reduced the Federal government’s role
in protecting wetlands and generated much controversy
and debate both within and outside of the government.
Numerous lawsuits were filed against the Corps by con-
cerned environmental groups over these changes. Undera
recent out-of-court settlement (National Wildlife Feder-
ation v, Marsh), the Corps will propose new regulations
requiring closer Federal and state review of proposals to

fill wetlands. This agreement should broaden Federal
protection of wetlands. Meanwhile, nearly half of the 50
states have laws in place which regulate wetland uses to
varying degrees (Figure 50). Most of these states protect
estuarine wetlands, with palustrine wetlands being large-
ly unprotected. For these latter wetlands, Federal regula-
tion is the principal means of protection. Unless these
regulations are strengthened, extensive wetland acreages
will be destroyed before the end of this century. Agricul-
ture will continue to convert wetlands to cropland in the
Mississippi Alluvial Plain, Prairie Pothole Region, South
Florida, Nebraska’s Sandhills and Rainwater Basin, Cali-
fornia’s Central Valley and other areas. Urban develop-
ment of wetlands will continue around urban centers
throughout the country. Even if direct losses are con-
trolled, the problem of degrading quality of wetlands
must be addressed by government agencies to maintain
the biological integrity of these valuable natural
resources.



56

Fig.50. Current status of state wetland protection efforts. Shaded states have enacted laws to regulate wetland uses. States with only coastal
wetland laws are shaded along their coastlines.

Management Recommendations

In an effort to halt or slow wetland losses and to en-
hance the quality of the remaining wetlands, many oppor-
tunities are available to both government agencies and the
private sector. Their efforts will determine the future
course of the Nation’s wetlands. The Environmental Law
Institute’s publication “Our National Wetland Heritage”
discusses in detail public and private means of protecting
wetlands (Kusler 1983). Major options have been out-
lined below.

Government Options:

L.

2.

3.

Develop a consistent national policy to protect
wetlands of national significance.

Strengthen Federal, state and local wetlands
protection.

Ensure proper implementation of existing laws
and policies through adequate staffing, surveil-
lance and enforcement.

. Remove government subsidies which encour-

age wetland drainage.

5. Provide tax and other incentives to private land-

owners and industry to encourage wetland pres-
ervation and remove existing tax benefits which
encourage wetland destruction.

6. Increase wetland acquisition in selected areas.
7. Improve wetland management on Federal and

state-owned lands, including rangelands and
forests.

8. Scrutinize cost-benefit analyses and justifica-

tions for flood control projects that invelve
channelization of wetlands and watercourses.

9. Increase the number of marsh creation and res-

toration projects, especially to mitigate for un-
avoidable wetland losses by government-
sponsored waler resources projects.

10. Complete the National Wetlands Inventory,

monitor wetland changes and periodically up-
date these results in problem areas.

11. Increase public awareness of wetland values

and the status of wetlands through various
media.



12. Conduct research to increase our knowledge of
wetland values and to identify ways of using
wetlands that are least disruptive to their
ecology.

Private Options:

1. Rather than drain or fill wetlands, seek compati-
ble uses of those areas, e.g., timber harvest, wa-
terfowl production, fur harvest, hay and forage,
wild rice, hunting leases, etc.

2. Donate wetlands or funds to purchase wetlands to
private and public conservation agencies for tax
purposes.

3. Maintain wetlands as open space.

4. Work in concert with government agencies to
educate the public on wetland values, etc.; pri-
vate industry’s expertise in marketing/advertis-
ing is particularly valuable.

5. Construct ponds in upland areas and manage for
wetland and aquatic species.

6. Purchase Federal and state duck stamps to sup-
port wetland acquisition.

Many of our current wetland problems have national
and multi-state implications. For example, wetland drain-
age in one state may increase flood damages in another
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state. Cooperation between Federal, state and local gov-
ernments is imperative to solving these problems. Oppor-
tunities also exist for the private sector to join with
government in protecting wetlands. Large and small land-
owners can also contribute to this effort by managing
their lands in ways that minimize wetland alterations.
With over half of the wetlands in the conterminous
U.S. already lost, it is imperative that appropriate steps
be taken to protect our remaining wetlands. Wetland pro-
tection demands both public and private sector coopera-
tion and action to ensure that Americans will continue to
receive the many public benefits that wetlands provide.
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Common Name

Alkaligrass
Alders
Arrowheads
Ashes

Asters

Atlantic White Cedar
Bald Cypress
Balsam Fir
Balsam Poplar
Baltic Rush
Beech
Beggar’s-ticks
Big Cordgrass
Black Grass
Black Gum
Black Mangrove
Black Needlerush
Black Spruce
Black Walnut
Black Willow
Bluegrass

Bog Laurel

Bog Rosemary
Box Elder
Bulrushes
Burreeds
Buttonbush
California Cordgrass
Cotton Grasses
Cottonwood
Cranberry

Dogwoods
Eelgrass

Elm

Eurasian Milfoil
False Aster
Fetterbush
Giant Cutgrass
Glassworts
Green Ash
Hairgrass
Hardstem Bulrush
High-tide Bush
Inkberry
Jaumea
Labrador Tea
Larch

Laurel Oak
Leatherleaf
Loblolly Bay

APPENDIX A
Glossary of Common and Scientific Names
of Wetland Plants

Scientific Name

Puccinellia spp.

Alnus spp.

Sagittaria spp.

Fraxinus spp.

Aster spp.

Chamaecyparis thyoides

Taxodium distichum

Abies balsamea

Populus balsamifera

Juncus balticus

Fagus grandifolia

Bidens spp.

Spartina cynosuroides

Juncus gerardi

Nyssa sylvatica

Avicennia germinans

Juncus roemerianus

Picea mariana

Juglans nigra

Salix nigra

Poa palustris

Kalmia polifolia

Andromeda glaucophylla

Acer negundo

Scirpus spp.

Sparganium spp.

Cephalanthus occidentalis

Spartina foliosa

Eriophorum spp.

Populus fremontii

Vaccinium macrocarpon
and V. oxycoccos

Cornus spp.

Zostera marina

Ulmus spp.

Myriophyllum spicatum

Boltonia latisquama

Lyvonia lucida

Zizaniopsis miliacea

Salicornia spp.

Fraxinus pennsylvanica

Deschampsia caespitosa

Scirpus paludosus

Iva frutescens

llex glabra

Jaumea carnosa

Ledum groenlandicum

Larix laricina

Quercus laurifolia

Chamaedaphne calvculata

Gordonia lasianthus

Common Name

Loblolly Pine
Lodgepole Pine
Lyngbye’s Sedge
Maidencane
Marsh Mallow
Muskgrass
Naiads
Narrow-leaved Cattail
Northern White Cedar
Overcup Oak
Peat Mosses
Pickerelweed
Pignut Hickory
Pin Oak

Pond Pine
Pondweeds
Prairie Cordgrass
Red Alder

Red Bay
Redhead Grass
Red Mangrove
Red Maplg

Reed

Reed Canary Grass
Rice Cutgrass
Saltgrass
Saltwort

Salt Hay Cordgrass
Salt Marsh Aster
Sea Myrtle

Sea Ox-eye
Sedges

Silver Maple
Slash Pine
Slender Bulrush
Smartweeds
Smooth Cordgrass
Spikegrass
Spikerushes
Sweet Bay
Sweet Gale
Sweet Gum
Switchgrass
Sycamore

Titi

Tulip Poplar
Water Hickory
Water Oak
Water Tupelo
Waterweed

Wax Myrtle

Scientific Name

Pinus taeda

Pinus contorta
Carex lyngbyei
Panicum hemitomum
Hibiscus moscheutos
Chara spp.

Najas spp.

Typha angustifolia
Thuja occidentalis
Quercus lyrata
Sphagnum spp.
Pontederia cordata
Carya glabra
Quercus palustris
Pinus serotina
Potamogeton spp.
Spartina pectinata
Alnus oregona
Persea borbonia
Potamogeton perfoliatus
Rhizophora mangle
Acer rubrum
Phragmites australis
Phalaris arundinacea
Leersia oryzoides
Distichlis stricta
Batis maritima
Spartina patens
Aster tenuifolius
Baccharis halimifolia
Borrichia frutescens
Carex spp.

Acer saccharinum
Pinus elliottii
Scirpus heterochaetus
Polygonum spp.
Spartina alterniflora
Distichlis spicata
Eleocharis spp.
Magnolia virginiana
Mpyrica gale
Liquidambar styraciflua
Panicum virgatum
Platanus occidentalis
Cyrilla racemiflora
Liriodendron tulipifera
Carya aquatica
Quercus nigra

Nyssa aquatica
Elodea canadensis
Mpyrica cerifera



Common Name

Western Hemlock

Western
Widgeongrass

Whitetop

Wild Celery

Wild Rice

Willows

Willow Oak

Zenobia

Scientific Name

Tsuga heterophylla

Ruppia occidentalis
Scolochloa festucacea
Vallisneria americana
Zizania aquatica
Salix spp.

Quercus phellos
Zenobia pulverulenta
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As the Nation’s principal conservation agency, the Department of the In-
terior has responsibility for most of our nationally owned public lands and
natural resources. This includes fostering the wisest use of our land and water
resources, protecting our fish and wildlife, preserving the environmental and
cultural values of our national parks and historical places, and providing for
the enjoyment of life through outdoor recreation. The Department assesses
our energy and mineral resources and works to assure that their develop-
ment is in the best interests of all our people. The Department also has a
major responsibility for American Indian reservation communities and for peo-
ple who live in island territories under U.S. administration.
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