
W t1ands provide many benefits, such as attenuating flood-peak 
discharges, stabilizing streambanks, and improving water quality 
by trapping suspended sediment and accumulating or transforming 
some types of chemical contaminants. Wetlands also are valuable 
for fish and wildlife habitat. Publicly owned wetland areas provide 
diverse recreational opportunities. 

Wetlands cover about 1.2 percent of Iowa. However. about 200 
years ago more than 11 percent of the State was wetlands (Dahl, 
1990), and they were once a conspicuous feature on the prairie land
scape (fig. I). Fertile soils and abundant wildlife associated with 
the prairie and its wetlands were attractions for early settlers. How
ever, when farming became a way of life for the settlers, wetlands 
came to be considered obstacles. Today, wetlands are considered by 
many res idents to be valuable resources and important reminders 
of Iowa's natural heritage. 

TYPES AND DISTRIBUTION 
Wetlands a re lands transitio nal between te rrestr ial and 

deepwater habitats where the water table usually is at or near the 
land surface or the land is covered by shallow water (Cowardin and 
others, 1979). The distribution of wetlands and deepwater habitats 
in Iowa is shown in figure 2A; only wetlands are discussed herein. 

Wetlands can be vegetated or nonvegetated and are classified 
on the basis of their hydrology, vegetation, and substrate. In this 
summary, wetlands are classified according to the system proposed 
by Cowardin and others ( 1979), which is used by the U.S. Fish and 
Wildlife Service (FWS) to map and inventory the Nation's wetlands. 
At the most general level of the classification system, wetlands are 
grouped into five ecological systems: Palustrine, Lacustrine, Riv
erine, Estuarine, and Marine. The Palustrine System includes only 
wetlands, whereas the other systems comprise wetlands and 
deepwater habitats. Wetlands of the systems that occur in Iowa are 
described below. 

System Wetland description 

Palustrine .... .•............ Wetlands in which vegetation is predominantly 
trees (forested wetlands); shrubs (scrub-shrub 
wetlands); persistent or non persistent emergent, 
erect, rooted, herbaceous plants (persistent- and 
nonpersistent-em ergent wet lands); o r sub
mersed and (or) fl oating plants (aquatic beds). 
Also, i ntermittently t o permanently flooded 
open-water bodies of less than 20 acres in which 
water is less than 6.6 feet deep. 

Lacustrine ................. Wetlands within an intermittently to permanently 
flooded lake or reservoir. Vegetation, when pres
ent, is predominantly nonpersistent emergent 
plants (nonpersistent-emergent w etlands), o r 
submersed and (or) floating plants (aquatic 
beds), or both. 

Riveri ne ..................... Wet lands w ithin a channel. Vegetation, w hen pres-
ent, is same as in the Lacustrine System. 

Dahl ( 1990) estimated that Iowa has about 42 I .900 wetland 
acres. Several types of wetlands are present throughout Iowa. 
Prairie-pothole marshes (emergent wetlands), swamps (forested wet
lands), sloughs, bogs (emergent wetlands), wet meadows (emergent 
wetlands), fens (emergent and scrub-shrub wetlands), and small 
ponds are examples of palustrine wetlands. The Lacustrine System 
includes large oxbows, natural lakes, and reservoirs. The Riverine 
System includes streams and rivers. 
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Prairie-pothole marshes are a familiar type of Iowa wetland. 
These wetlands occur in the area of latest glaciation of Iowa (fig. 
2B). Most of the naturally occurring lakes in Iowa also are in this 
area. Bishop ( 198 1) estimated that there are about 36,500 acres of 
natural and artificial prairie-pothole marshes in Iowa. 

Other wetlands in Iowa are associated with rivers in the inte
rior and on the eastern and western borders of the State. The wet
lands formerly associated with the Missouri River are examples of 
wetlands that have been lost due to channelization, whereas many 
of the wetlands along the Mississippi River were created as a result 
of lock and dam construction (Iowa Department of Natural Re
sources, 1988). About 380,000 acres of wetlands are associated with 
the rivers and streams of Iowa; most, about 324,785 acres, are along 
the rivers that border the State (Bishop, I 981 ). Small wetlands oc
cur in scattered areas throughout Iowa where ground-water dis
charge maintains a supply of water that allows wetland vegetation 
to develop or where poor surface drainage results in ponding of 
water. 

HYDROLOGIC SETTING 
Wetlands form in areas where there is persistent water at or 

near the land surface. Palustrine wetlands in Iowa occur mainly in 
shallow depressions on the land surface. Lacustrine and riverine 
wetlands occur within deeper water lakes or within the channels of 
streams, respectively. 

The interaction between surface water and ground water within 
palustrine wetlands is complex. Winter ( 1989) describes several 
hydrologic settings of wetlands in the northern prairie, including 
wetlands in the area of the most recent glaciation in Iowa (fig. 2B). 
Most of the northern-prairie wetlands occur in depressions on the 
land surface. These depressions, which occur at various positions 
on the landscape (fig. 3), were formed by processes related to gla
cial advances and deposition, slumping, deformation, and collapse 
as ice melted (Prior, 1991 ). The landscape where these depressions 
occur is characterized by glacial deposits that are low in permeabil
ity and that have a gradual regional land-surface slope. The depres
sions do not contribute to surface runoff unless the water they con
tain breaches local drainage divides separating them from adjacent 
depressions (Winter, I 989). 

Figure 1. Prairie-potho le marsh at Freda H affner Kettlehole State 
Preserve, Iowa. (Photograph by Jean Prior, Iowa Department of 
Natural Resources.) 
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Ponded water in northern-prairie wetlands usually is continu
ous with the water table in the glacial deposits (fig. 3). Wetlands in 
relatively high topographic positions (fig. 3) recharge ground wa
ter through the infiltration of rainfall, snowmelt, and local surface 
runoff. Discharge is through evapotranspiration and lateral and 
downward ground-water flow. These topographically higher wet
lands depend on adequate precipitation to maintain their supply of 
water and are among the first wetland areas to dry up during drought. 

Ground water from elevated sources can discharge to lower 
areas (fig. 3). The lower depressions also can receive surface run
off. Water in these depressions occurs either as ponded water or as 
ground water just below the land surface. Discharge typically is by 
evapotranspiration. Topographically low wetlands are 
less susceptible to short-term drought because ground 
water can continue to flow to them as long as the adja- B 
cent water table is higher. 

Some depressions occur at intermediate positions 
on the landscape (fig. 3 ). Ground water can enterthese 
depressions from higher areas and exit by reinfiltrating 
to ground water. In some wetlands on level land that 
normally receive ground-water discharge, an increase 
in water level to above the water table results in re
charge to the ground-water system until evapotranspi
ration lowers the water level in the wetland and ground
water discharge resumes. 

Palustrine wetlands in the flood plains of rivers 

A 

WETLANDS AND DEEPWATER HABITATS 

occur in depress ions and other low-lying areas, such as meander 
scars and stream channels. Water sources for these wetlands include 
precipitation, ground-water discharge, and stream overflows. Wa
ter loss from these wetlands is by evapotranspiration and ground
water flow. 

Fens and seeps are wetlands that form on hillslopes where 
ground-water discharge maintains a source of water to wetland veg
etation (Prior, 1991 ). These wetlands form at the hillside exposures 
of permeable materials that transmit ground water to the land sur
face (Thompson and others, 1992). Fens and seeps are similar to 
springs except that the small flow rates do not result in surface run
off. 
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Distribution of wetlands and deepwater habitats- This map shows the approximate 
distribution of large wetlands in the State. Because of limitations of scale and source 
material, some wetlands are not shown 
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Figure 2. Wetland distribution in Iowa and extent of most recent glaciation. A, Distribution of wetlands and deepwater habitats. B, Extent 
of most recent glaciation. (Sources: A, T.E. Dahl, U.S. Fish and Wildlife Service, unpub. data, 1991. B, Prior, 1991.) 



TRENDS 

The FWS has estimated that Iowa lost 89 percent of its wetland 
area-more than 3.5 million acres-between the 1780s and the 
1980's (Dahl, 1990). This percentage ranks third in the Nation for 
loss of wetlands; only California and Ohio have had greater percent
age losses. The number of acres lost during the same time period 
was exceeded by 15 other States. 

The Iowa Department of Natural Resources estimates that 
about 97.5 percent oflowa's presettlement wetlands has been lost; 
36,852 acres remain (Iowa Department of Natural Resources, 1990). 
The large difference in the wetland-area estimates by different agen
cies probably is due, in part. to differences in classification crite-· 
ria. However, both estimates indicate the large magnitude of wet
land loss that has occurred in Iowa during the past 200 years. 

The primary cause of wetland loss has been agricultural de
velopment (Iowa Department of Natural Resources, 1990). Prairie 
potholes have been converted to farmland by draining. The drain
age has been accomplished by constructing ditches to remove 
ponded water and installing subsurface drainage tile to lower the 
water table (Bishop, 1981). Some drained wetlands can be restored 
by removal or modification of the drainage system. 

Wetland losses on flood plains are the result of stream 
channelization, flood control, and filling. Channelization can pro
duce shorter, higher gradient stream segments, which results in a 
declining water table beneath the flood plain. Flood control, either 
by construction of reservoirs or dikes, reduces the potential for 
streams to overflow and recharge flood-plain depressions. Filling 
eliminates the depressions in which water accumulates. The Mis
souri River near Sioux City, Iowa, is an example of a stream seg
ment that has been channelized and straightened. At Sioux City, the 
stream-water level has been lowered about 9 feet by channelization 
and construction of a reservoir on the Missouri River about 60 miles 
upstream. Buchmi ller ( 1986) showed that water levels in wetlands 
on the flood plain responded directly to changes in the water level 
of the Missouri River. 

The trend in wetland loss might be reversing. The Iowa De
partment of Natural Resources reported an increase of 1,852 wet
land acres between 1987 and 1990 as a result of a five-State joint 
Federal, State, county, and private-organization program (Iowa 
Department of Natural Resources, 1990). The program, Prairie 
Pothole Joint Venture, hopes to acquire 2,000 acres of land in Iowa 
and restore I SO wetland areas per year (Iowa Department of Natu
ral Resources, 1992). Many wetland acres are potential additions 
under the Wetlands Reserve Program of the L 990 Food, Agricul
ture, Conservation, and Trade Act. The Wetlands Reserve Program 
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was created to purchase easements on private land to protect wet
lands that otherwise can be lost to agricultural development. 

Additional increases in wetland area are occurring as a result 
ofreservoirconstruction in Iowa. Small soil-conservation structures 
and recreational reservoirs have been constructed in steep, typically 
well-drained terrain that originally might not have contained wet
lands. The impoundment of water behind these structures can lead 
to increases in palustrine and lacustrine wetlands. However, the 
number of additional acres resulting from impoundment is expected 
to be small compared to the potential additions under the Wetlands 
Reserve Program (Jim Ayen, Soil Conservation Service, oral com
mun., 1992). 

CONSERVATION 
Many government agencies and private organizations partici

pate in wetland conservation in Iowa. The most active agencies and 
organizations and some of their activities are listed in table I. 

Federal wetland activities.-Development activities in Iowa 
wetlands are regulated by several Federal statutory prohibitions and 
incentives that are intended to slow wetland losses. Some of the more 
important of these are contained in the 1899 Rivers and Harbors 
Act; the 1972 Clean Water Act and amendments; the 1985 Food 
Security Act; the 1990 Food, Agriculture, Conservation, and Trade 
Act; and the 1986 Emergency Wetlands Resources Act. 

Section IO of the Rivers and Harbors Act gives the U.S. Army 
Corps of Engineers (Corps) authority to regulate certain activities 
in navigable waters. Regulated activities include diking, deepening, 
filling, excavating, and placing of structures. The related section 404 
of the Clean Water Act is the most often-used Federal legislation 
protecting wetlands. Under section 404 provisions, the Corps issues 
permits regulating the discharge of dredged or fill material into 
wetlands. Permits are subject to review and possible veto by the U.S. 
Environmental Protection Agency (EPA), and the FWS has review and 
advisory roles. Section 401 of the Clean Water Act grants to States 
and eligible Indian Tribes the authority to approve, apply conditions 
to, or deny section 404 permit applications on the basis of a pro
posed activity's probable effects on the water quality of a wetland. 

Most farming, ranching, and silviculture activities are not sub
ject to section 404 regulation. However, the "Swampbuster" provi
sion of the 1985 Food Security Act and amendments in the 1990 
Food, Agriculture, Conservation, and Trade Act disco urages 
(through financial disincentives) the draining, fill ing, or other al
teration of wetlands for agricultural use. The law allows exemptions 
from penalties in some cases, especially if the farmer agrees to re
store the altered wetland or other wetlands that have been converted 
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to agricultural use. The Wetlands Reserve Program of 
the 1990 Food, Agriculture, Conservation, and Trade 
Act authorizes the Federal Government to purchase 
conservation easements from landowners who agree 
to protect or restore wetlands. The Consolidated Farm 
Service Agency (formerly tl;le Agricultural Stabiliza
tion and Conservation Service) administers the 
Swampbuster provisions and Wetlands Reserve Pro
gram. The Natural Resources Conservation Service 
(formerly the Soil Conservation Service) determines 
compliance with Swampbuster provisions and assists 
farmers in the identification of wetlands and in the 
development of wetland protection, restoration, or cre
ation plans. 

The 1986 Emergency Wetlands Resources Act 
encourages wetland protection through fund ing incen
tives. The act requires States to address wetland pro
tection in their Statewide Comprehensive Outdoor 

Figure 3. Subsurface hydrology of northern-prairie wetlands. (Source: Modified 
from Winter, 1992.) 

Recreation Plans to qualify for Federal funding for 
State recreational land; the National Park Service pro
vides guidance to States in developing .the wetland 
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Table 1. Selected wetland-related activities of government 
agencies and private organizations in Iowa, 1993 

[Source: Classification of activities is generalized from information provided 
by agencies and organizations. •. agency or organization participates in 
wetland-related activity; ... , agency or organization does not participate in 
wetland-related activity. MAN, management; REG, regulation; R&C, restora
tion and creation; LAN, land acquisition; R&D, research and data collection; 
D&I, delineation and inventory] 

Agency or organization 

FEDERAL 

Department of Agriculture 
Consolidated Farm Service Agency ......................... .. • 
Natural Resources Conservation Service .............. .. • • • • 

Department of Defense 
Army Corps of Engineers .............................................. • • • • • 

Department of the Interior 
Fish and Wildlife Service.............................................. • • • • • 
Geological Survey ........................................................ .. • 
National Biological Service ....................................... .. • 
National Park Service ................................................... • • • 

Environmental Protection Agency ................................ .. • • • • 
STATE 
Department of Natural Resources 

Energy and Geological Resources Division ............ .. • 
Environmental Protection Division ............................ . • 
Fish and Wildlife Division ............................................. • • • • • 
Parks, Recreation, and Preserves Division.............. • 

Department of Transportation ......................................... • • • • 
Iowa State University 

Leopold Center for Sustainable Agriculture ............ . • 
University of Iowa 

Hygienic Laboratory ...................................................... . • 
SOME COUNTY AND LOCAL GOVERNMENTS ............. • • • • 
PRIVATE ORGANIZATIONS 
Ducks Unlimited ................................................................ .. • • 
Iowa Natural Heritage Foundation................................. • • • • 
Pheasants Forever ............................................................ . • • 
The Nature Conservancy .............................................. :... • • • • • 

component of their plans. 
In addition to its regulatory responsibilities, EPA provides fi

nancial assistance for special studies, development of wetland in
ventories, and other resource-management tools. Technical assis
tance is available to agencies and the public for wetland-delineation 
training, project consultation, and public education. The EPA over
sees the State's development and implementation of water-quality 
standards that apply to surface waters, including wetlands. Two 
agencies have responsibilities for management of most Federal 
wetlands in Iowa. The Corps has responsibility for about 217,000 
acres of land that includes wetlands in areas of Federal flood-con
trol projects. The principal areas of these wetlands are along the 
Mississippi River and the four interior flood-control reservoirs in 
Iowa (Lake Red Rock, Saylorville Lake, Coralville Lake, and 
Rathbun Lake). The FWS manages land at five National Wildlife 
Refuges (NWR) that contain wetlands: Upper Mississippi River Wild
life and Fish Refuge, Mark Twain NWR, Union Slough NWR, Desoto 
Bend NWR, and Walnut Creek NWR. The NPS manages a small amount 
of wetland area at Effigy Mounds National Monument. 

State wetland activities.-The principal wetlands-management 
agency in Iowa is the Iowa Department of Natural Resources. The 
Department manages more than 250,000 acres of public and some 
privately owned wetlands. The Department also is responsible for 
implementing Federal wetlands initiatives, such as the North Ameri
can Waterfowl Management Plan. The Environmental Protection 
Division of the Department of Natural Resources is responsible for 
State regulatory actions. The State directly regulates wetlands un
der provisions of section 401 of the Clean Water Act, and some 
wetlands are protected for certain uses of water (Iowa Department 
of Natural Resources, 1990). The Iowa Department ofTransporta-

tion manages small areas of wetlands within hig~way rights-of-way. 
The Department also identifies wetland areas that might be affected 
by construction projects and can acquire land and create additional 
wetlands to mitigate wetland loss resulting from construction 
projects. 

County and local wetland activities.-Wetland management, 
restoration and creation, land acquisition, and delineation and in
ventory are being conducted by some county and local governments. 
The principal agencies involved are the county conservation boards. 
The extent of activity differs from one county to another. 

Private wetland activities.-Several nonprofit private organi
zations are involved in wetland activities in Iowa. Ducks Unlimited, 
the Iowa Natural Heritage Foundation, and Pheasants Forever are 
partners with Federal, State, and local governments in raising funds 
for wetland acquisition and restoration. Although land is acquired 
by these organizations, typically it is sold or transferred to public 
agencies for management purposes. The Nature Conservancy also 
is active in acquiring land for preservation of endangered plant and 
animal species as well as ecologically unique habitats. Some of these 
land ac_quisitions contain wetlands . 
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